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This MOI & User Guide contains the procedure for testing an electrical receiver for  USB4®
Version 2.0 ( or USB4 Gen 4) certification at 80 Gbps (40 Gbps x2) using the Anritsu
MP1900A BERT, High Performance Real -Time Oscilloscope , and GRL - USB4-V2- RXA Test
Automation Software  as per USB - IF standards .

The main body of th is MOI & User Guide describes how to perform automated Calibration
and Testing of USB4 Gen 4 Rx Hosts and Devices using the GRL-USB4-V2- RXA software ,
with an appendix describing the manual calibration pr ocess as a technical reference.

The tests in this MOI are the tests carried out by USB Independent Test Labs (ITL  ®y. If
performing the tests yourself, it is important for you to follow the MOI B®yas described in
this document before submitting your Device Under Test (DUT) for Certification in order

for you to be confident  that your device will pass. ITL  @yalso provide pre -compliance test
services if your company does not have the equipment or resources to carry out the

tests. Contact GRL Platform Solutions @ support@arlps.com _ for USB pre - compliance and
compliance test services.

For Devices and Hosts witha  USB Type- C® Connector, the USB -IF, VESA (DisplayPort
over USB Type-C), and Thunderbolt G Compliance program s all require USB 4 Gen 4
receiver c ompliance testing .

In summary, t his User Guide & MOI basically describes using the GRL-USB4-V2- RXA
software to:

1. Calibrate and Testa USB 4 Gen 4 Receiver.

2. Generate Test Report for Compliance Reporting.

GRL- USB4- V2- RXA MOI & User Guide Rev 5.0
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TABLE 1 EQUIPMENT REQUIREMENTS ASYSTEMS

System

Qty.

Description Key Specification Requirement

Oscilloscope

1

High Performance Real - 1 y 86 GHz bandwidth @
time Oscilloscope 1 DCto25GHzat -3 dbbandwidth or

higher
1T 620t @nj3pbHZypbHybHYmA
9 Sample clock jitter/intrinsic jitter <

100 fs rms within the acquired time
range of 10 to 50 usec/div

91 Intrinsic vertical noise < 3 mV rms
within the acquired voltage range of
10 to 100 mV/div

1T €2 Aa8BbyboyYymMuBNIBQpZA
common test methodology for ADC,
by applying high quality/low noise
sine wave (3 sine -wave test
frequencies: 6,10,12.8 GHz,
magnitude 800 mV p - p differential)
at scope input and measuring the
output signal -to - noise -and -
distortion ratio while compensating
scope intrinsic noise as defined by
USB4 V2 standard

i Scope measurement software, e.g.
Keysight InfiniiSim  for Keysight
scope or Tektronix DPOJET for
Tektronix scope

BERT

Anritsu  MP1900A Signal SQA Software Version 10.03.04 or
Quality Analyzer (SQA) above

MP1900A Signal Quality Analyzer, with following modules:

1

)l
)l
1

MU181000A/B 12.5 GHz Synthesizer
MU181500B Jitter Modulation Source
MU195020A 32G bit/s Sl Pulse Pattern Generator

MU196020A 64.2G bit/s or 64.2G baud PAM4 Pulse Pattern
Generator (2 units required )

MU195050A Noise Generator

GRL- USB4- V2- RXA MOI & User Guide Rev 5.0
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System Qty. Description Key Specification Requirement
Vector 1| Anritsu MS46524B MS46524B - 020 A Frequency
Network ShockLine ™ 4- Port Domain option (50 kHz to 20 GHz)
Analyzer Performance Vector Firmware Version: V2018.2.1 or
(VNA) Network Analyzer above

> 20 GHz, 140 dB max
Or Or
ENA Vector 1| Keysight E5080B /E5071C Firmware Version: B.14.14 or above
Network 4- Port ENA Vector 20 GHz
Analyzer Network Analyze r
(ENA)
- For Channel calibration
to worst case condition
- The Keysight N4433A
calibration kit is
required for both
Keysight E5080B and
E5071C ENA calibration
Control PC 1| High- performance Windows 11 OS and above

computer with SigTest
application installed

- For automation control
(running GRL - USB4-V2-
RXA software)

High- performance CPU with
Multicore

Minimum system r equirements :
32GB RAM memory

Recommend ed system
requirements : 48GB RAM memory

@1L0SE€E225Q0S540P0EPAPOSTATPFTI VEAESPAPI QPQATSEBENSPEVLOUTULS S EDPQE

TABLE 2. EQUIPMENT REQUIREMENTS IMACCESSORIES

Accessory Qty. Description Key Specification Requirement
Plug Test 1| USB4 Gen 4 (Case 1) Plug
Fixture Test Fixture
Receptacle 2 | USB4 Gen 4 (Case 2)

Test Fixture Receptacle Test Fixture

TP3 Test 1| 0.8m USB Type - C Passive

Cables Cable

Micro controller 1| USB4 Gen 4
Microcontroller

Differential 1| Anritsu AH54192A

Linear

Amplifier

GRL- USB4-V2- RXA MOI & User Guide
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Accessory Qty. Description Key Specification Requirement
Power Supply 1| Anritsu AH54192A -01 Power supply for Anritsu AH54192A
Cable Deskew 4 | Anritsu V241C V- connector power splitter
Fixture
RF Coaxial 2 | Anritsu 34VKF50A DC to 40 GHz, V(m) to K(f), 50 ohm
Adapter
Power Splitter 4 | Mini- Circuits ZX10 -2-183- | 2 Ways DC Pass Power Splitter, 1500

S+ YyNBpynnmbh°l yHHBUTTHAHBH
DC Block 2 Bandwidth of at least 33GHz
Attenuator 2 3dB
2 6 dB

Note : Cable connector type and length requirements may vary according to the lab setup
and the dimensions of the DUT board. Table below is a recommended list. Please also
refer to the respective manufacturer for detailed cabling recommendations related to

USB4 Version 2.0 .

TABLE 3. EQUIPMENT REQUIREMENTS IACONNECTION CABLES

Connection Cable Qty. Key Specification Requirement
MU181000A/B to MU181500B 1| Anritsu J1624A SMA-SMA cable (0.3 m)
MU181500A/B to MU19 6020A 1| Anritsu J1624A SMA-SMA cable (0. 3 m)
MU181000A/B to MU19 5020A 1| Anritsu J1624A SMA - SMA cable (0.3 m)
MU181500A/B to MU196020A 1| SMA-SMA cable (0. 5 m)

Coaxial Cable 1 pair \r:] n(i;)nnector coaxial cable (40 cm, 1.85
SMA Cable 5/1m
1/05m

JTAG Ribbon Cable

For connecting Anritsu AH54192A
power supply and Anritsu AH54192A
differential linear amplifier

-01

USB Type- C Passive Cables

For connecting Gen 4 controller and TP2
Plug Fixture
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Software Source
GRL Platform Solutions USB4 Version 2.0 (80 Gbps) Automated
Receiver Calibration and Compliance Test Solution A

GRL-USB4-V2-RXA

www.grlps.com
Includes test setup and pattern files for USB 4 Gen 4 RXx testing

Included with Node Locked License to single oscilloscope or PC
oS

VISA Software is required to be installed on the controller PC
running GRL - USB4- V2- RXA software. GRL Platform Solutions 0ybH
software framework has been tested to work with all three

VISA (Virtual versions of VISA available on the Market:
Instrument Software 1. NI- VISA: http://www.ni.com/download/ni - visa- 17.0/6646/en/
Architecture) API _ o _
Software 2. Keysight 10 Libraries:  www.keysight.com (Search on 10
Libraries)
3. Tektronix TekVISA: www.tek.com (Downloads > Software >
TekVisa)
Anritsu High - Speed Serial Data Test Software K\ Mainframe
MX190000A MX190000A SQA Control Software (Version 10.03.04 or above).

This software is located on the MP1900A BERT.

SigTest Application

Downloadable from  USB-IFOyA § b p h{latgyApproval and NDA
as a USB - IF Adopter is required to gain access to USB -IF
products .)

USBA4 Electrical Test
Tool (ETT)

Download able from USB-q ¢ Ggbsite . See Section 3.1.1for more
details.

MATLAB MCR R2024a
(24.1)

Download able from MATLAB Oyivebsite . (Note: This is required to
run the USB4 Gen 4 SigTest.)

GRL- USB4- V2- RXA MOI & User Guide Rev 5.0
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This section provides the procedure for installing, configuring and verifying the operation
of the GRL-USB4-V2-RXA software . 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 the software application, follow the procedure in the following section.

Install, launch an  d set up the GRL - USB4-V2- RXA software on a PC or an oscilloscope 3 .
(where GRL -USB4-V2-a G BnfAbHpS pHHPNBYNBZADV: N3yHN&a&pHDBa: Oy N
MOI & User Guide) :
1. Install VISA (Virtual Instrument Software Architecture) on to the PC/Scope where

GRL-USB4-V2-RXA is to be used (see Section 2.2).
2. Download the GRL-USB4-V2-RXA ZIP file package fromthe GRL Platform Solutions

support site
3. The ZIP file contains:

1 USB4V2RxANPatternFilesinstallation XXXXXXXXX  Setup .exe KARun this on the
Anritsu Signal Quality Analyzer to install the test pattern  setup files.

1 USB4V2RxANTestApplication  xxxxxxxxx Setup .exe KARun this on the controller PC
or scope to install the GRL -USB4-V2- RXA application .

1 USB4V2RxANTestScopeSetupFilesinstallation XXXXXXXXX  Setup .exe KARun this on
the scope to install the scope setup files.

4. Launch and set up the software as follows:

i Openthe GRL folder from the Windows Start Menu. Click on GRL A Automated
Test Solutions  within the GRL folder tolaunch the GRL Platform Solutions
software f ramework.

A

2 |

Game Bar

System GRL - Uninstall

Automated Tes... Mew
Get Help

System

Get Started
System

Google Chrome

GRL

FIGURE 1 LAUNCHING GRL PLATFORM SOLUTIONS SOFTWARE FRAMEWORK

GRL- USB4- V2- RXA MOI & User Guide Rev 5.0
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1 From the Application A Rx Test Solution drop -down m enu, select Anritsu USB 4 V2
Rx Test . If the selectionis  grayed out, it means that your license has expired

# GRL - Automated Test Solution
Application | Options  License  Windows  Help

Rx Test Solution v || Anritsu USB4 V2 R Test I

FIGURE 2. LAUNCHING ANRITSU USB4 V2 RX TEST APPLICATION

1 Toenablelicense, goto License A License Info.

Application  Options | License | Windows  Help

License Info

FIGURE 3. LICENSE DETAILS

1 Check the license status for the installed application.

® = o X
| o GRL License Manager
Device License Summary
Please contact GRL to purchase/activate license(s)
App Name License Type Day Left
Anritsu USBA V2 Rx Test DENG 12 days
Host ID
QqEx06bSTAFSxVwU/f3IMSBvfie5/yR0OJ6cff +unHHyLKwZpK7Z6B 1yHyKOXMoqzYYj/xDJf3q+tUePgnoOc) 24+ UerC4fZRGCkI6YA 15 5HHnvXEMhFN3wag/bq
KJfZxmLcUJiE2pZCdPGRTMh 1 +uxhe259He9850/4B6fhFyMq98jQPhjahSZyMjeVFumtrAdTtGMiOHijAzp/YrxDWRLs2AbK5ICELIBQMLBCkepNbhsKdP 1K/t
RUwmpg7z/6VM2N+w/TkenvWwOK5bqEorjgqrA8Vsdolltaws pRWkoJjtWvE6FYmgsYKrSI2nTFRUGZ goejZMixs)4pU72100gevK1bdVILOh7K1idGAYIOrgiHhcZa
License Key
COPYRIGHT 2025 GRANITE RIVER LABS INC. ALL RIGHTS R
FIGURE 4. CHECK LICENSE FOR INSTALLED APPLICATION
 Activate License:
a) If you have an Activation Key, enter it in the License Key field provided and
select Activate . The installed application is ready for use upon successful
activation.
b) If you do not have an Activation Key, close the above window to use a demo
version of the application over a free 12 - day trial period.
GRL- USB4- V2- RXA MOI & User Guide Rev 5.0
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Note: Once the 12 -day trial period ends, you will need to request an Activation Key to
continue using the application on the same computer by contacting support@grlps.com

ForUSB4 V2a s hOpzACZHPOpPp3YyAHDBYLPHI NAywAponjl pOoyAh: q¥%bal g b
during testing. 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 V2 Rx testing.

Download ETT:

Visitthe USB -q ¢ NS & njl njz @b p ANy pHz SNHBNNDb 3&NZNHvyeE9dT hKap |
https://www.usb.org/usb4tools

Install ETT:

Before running ETT, configurethe C N3y HN&BF a : OyA b fusihg thelinsgudtiorg ¥s
USB4V2_ElectricalTestTool WVersion_2.0.0 eng43 .pptx from the ETT package

download ed from USB - IF.

L » - ET » ETT.200 Search ETT]

I:E s (D Preview

MName
oo USB4ElectricalTestTool.exe
.ﬂ USB4ElectricalTestToolCLILexe

ll' USB4V2_ElectricalTestTool - Version_2.0.0_engd3.pptx

For USB4 V2 Host Testing:

I The ETT can be loaded on the Control PC with the GRL- USB4- VV2- RXA software. In this
case, the USB4 Gen 4 microc ontroller is required. The DUT is controlled using a 0.8m
USB Type-C passive cable fromthe USB4 Gen 4 microc ontroller to the USB4 V2 Test
Fixture.

For USB4 Device Testing:

1 Upstream Facing Port (UFP): The ETT can be loaded on the Control PC with the GRL-
USB4- V2- RXA software. In this case, the USB4 Gen 4 microc ontroller is required. The
DUT is controlled using a 0.8m USB Type- C passive cable fromthe USB4 Gen 4
microc ontroller to the USB4 V2 Test Fixture.

f Downstream Facing Port (DFP):  : N33 pl y By LIJp HAY o QBBEE W2 Hos yidltliez 390 H
USB4 Type-C cable. The ETT tools can be loaded on the Control PC with the GRL-
USB4- V2- RXA software. In this case, the USB4 Gen 4 microc ontroller is required. The
DUT is controlled using a 0.8m USB Type- C passive cable from the microc ontroller to
the USB4 V2 Test Fixture. Take note for the device DUT, if the port under test is a
Downstream Facing Port (DFP),aUSB4 V2| 50p 0 E22DF G OP/AETASEETS OPS5 PSS
Upwards Facing Port (UFP).

GRL- USB4- V2- RXA MOI & User Guide Rev 5.0
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3.1.2.1 On the Scope or Controller PC

1.

Launch GRL Platform Solutions  Host Application from  Start Menu 3 GRL 3 GRL A
Automated Test Solutions

Select Application 3 Rx Test Solution 3 Anritsu USB 4 V2 Rx Test.

1‘
Select the Equipment Setup icon on the Anritsu USB4 V2 Rx Test Application
menu.

Connect the Anritsu MP1900A BERT via LAN to the GRL Platform Solutions  automation
control enabled Scope or PC.  The BERT can be connected using  a connection string
format similar to the following example:

1 9KaAogw:hAqaAMoOOpPWCMPPYMTMPTOOUTNTPOOEY: aKagVHNHBV p

Note the addresses listed above are only examples and should be changed according
to the actual network connection being used.

On the Scope or controller PC, obtain the network addresses for all the connected
instruments from the device settings. Note these addresses as they will be used to
connect the instruments to the GRL Platform Solutions  automation software.

On the Equipment Setup page of the Anritsu USB4 V2 Rx Test  Application , type in the
address of each connected instrument NN3YyNBYLIPBVY NNHPAAOYHS njp&NmMb

(Note: If the GRL Platform Solutions  software is installed on the Keysight Scope , type
EVopAdtPeSsatPgadl $3 AZUQOOPBES APlG3I vaclidSeg: aga 00’
(Note: If the GRL Platform Solutions software is installed on the Keysight Scope, and if

there is error in connection, type in the Scope IP address as
Sg: aqlf21680350 0, ° 7  V0Eé¥%: sKgl 02

(Note: If the GRL Platform Solutions  software is installed on the Tektronix Scope,
ensure the Scope is connected via GPIB and type in the GPIB network address, for
d3lrvacgie®Sdaq9, v  00qgq2eéegdl 02O

Ifthe GRL Plgtform Solutions . software is installed on the PCto conyrovl thequope, R
yot pBbn3BbyLPBHEI Nt pHbgabzNNHPIRAGBH.85N ld HiF Ay Qo @MHEed AV MB:
omit the Port number from the address.

(Note: The Keysight E5080B / E5071C 4 - Port ENA Vector Network Analyzer can be
selected as shown below.)

G),*_r_a_‘g:;('z:—r-—ri

Mame 0 Address Type Vendor Lib

Scope Scope TCPIPD:127.0.0.1:: Osciloscope | Tektronix | TekDPOJETS: ~ | 4 | &

BERT BERT TCPIPD:152.168.0. | BERT Anitsu | Anrtsul300PA ~ | 4 | B

NA NA 192.168.2.99:5001 Other Aglert 4 | =

'P“rtEEI]B'IJElEI'~
d

GRL- USB4- V2- RXA MOI & User Guide Rev 5.0
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7. Ifthe GRL Platform Solutions software is installed on the PC to control the Scope , set
up the Remote File Server as described in Section 3.1.3

8 oL 36Ap@p! yBY LBV &) Ldyeda SopriedeciBsyniv 5 j . 5
6 LI BV @nip LIy 3n3p VENEY § N2 ) Ancatid aditGaje Bds Sucesdrplp 3 6
established connection with each instrument.

MName D Address Type Vendor Lib

Scape Scope TCPIPD:127.0.0.1:: Osciloscope | | Tektronix  ~ || | TekDPOJETS: ~ | < || &
BERT BERT TCPIPD:192.168.0. | BERT Anitsu ||| Anitsu1900PA ~ 4 | [
NA NA 192,168 .2 95:5001 Dther Anitsu v | AnitsuVNA v | 4 |

FIGURE 5. GRL PLATFORM SOLUTIONS SOFTWARE INSTRUMENT CONNECTION SETUP

Note: Additional information for connecting the Keysight and Tektronix oscilloscope s to the
controller PC is provided in the Appendix of this document.

1. The GRLRemoteProxyServer.exe will also be installed along with the
USB4V2RxANTestScopeSetupFilesinstallation XXXXXXXXX Setup .exe on the S cope. The i
GRLRemoteProxyServer.exe isinstalled underthe S:\GRLd & | aduwdplidaAZ533eéd AUl
directory .

Local Disk (C:) » GRL » GRLRemoteProxyServer

rary v Share with + Burn Mew folder

-

Mame

% AppFrameWork.dll
| 7| GRLIPAddress )
CEl GRLRemoteProxyServer

FIGURE 6. INSTALLED GRLREMOTEPROXYSERVEREXE FILE DIRECTORY

2. If the GRL Platform Solutions software is installed on the PC to control the Scope, the
GRLRemoteProxyServer.exe must be run on the S copeto move large waveform files
back to the control ler PC. The GRL Platform Solutions  software will  then perform
post - processing and analy sis of these waveforms using SigTest.

3. When running the GRLRemoteProxyServer.exe , make sure thatthe control ler PC and
Scope are connected to the same network, using IP addresses as in following
example :

1 Control ler PC IP address : 192.168.1008
1 Scope IP address : 192.168.100.35

GRL- USB4- V2- RXA MOI & User Guide Rev 5.0
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TCF/IP Server Start
TCP/IP Server started
PortMo: 53320

GRL Remote Proxy Server

Proxy Server Address: 1 192,168.100.35 Port No: 53320

FIGURE 7. VERIFY PROXY SERVER CONNECTION FOR CONTROLLER PC AND SCOPE

B
4. Onthe Anritsu USB4 V2 Rx Test Application , go to the Setup Configuration page
and select the vSigTest Setting Vtab. Configure the Remote File Server IP Address  and
Remote File Server Port  parameters to match the network settings of the Remote
Proxy Server as shown in the example below

Test Mode SigTest Sefting  ETT Setting LRD Setting GRL De-embed Tool

SigTest Path: EAUSE4 v2 0\Sigtest \USB4 SigTest_1.0
*Please confimm that the SigTest file name is" USB4_SigTest.exe”.

SigTest Max Thread Count: |1 w
Remate File Server IP Address: 192.168.0.8

Remate File Server Port: 53320

Save Sigtest Log: |Tn_|e V |

FIGURE 8. CONFIGURE REMOTE PROXY SERVER NETWORK SETTINGS ON GRL PLATFORM SOLUTIONS

SOFTWARE
Refer Section 5.4 for more details on parameters available on the Setup Configuration
page.

GRL- USB4- V2- RXA MOI & User Guide Rev 5.0
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The GRL-USB4-V2- RXA test solution supports automated Rx calibration for USB4 Gen 4
electrical s pecification using the SigTest signal quality and stress tolerance analysis
application. To perform calibration, the GRL- USB4- V2- RXA software is run from the PC or
oscilloscope to enable automation control for each step of calibration and signal quality
test sequence .

Pre- calibration will be performed prior to ¢ alibration to measure the insertion loss

compensation , maximum intrinsic EVEN - ODD jitter and maximum intrinsic ACCM of the

MP1900A BERT. This will be followed by  voltage swing calibration, oscilloscope intrinsic

noise measurement, | z &njluHZ Yy nfN3Hz2y By LIp HoaocOypj : ZApHpmwHhz 3NHoaoc
calibrate for level mismatch, RJ, SNDR (Signal Noise Distortion Ratio), ACCM and UDJ.

Calibration will then be performed for the BERT trigger output and clock signal output to

be used as aggressor signals during  the Rx DUT compliance tests. The BERT assembly

step response calibration will also be carried out to check on the BERT output data.

Next, the Gen 4 channel will need to be calibrated for the worst - case condition which
will include an ISl trace and a 0.8M USB Type - C passive cable. This includes the link
operating margin evaluation for the Rx and Tx lanes of the host/device. The cable is

connected in between testreceptacle fixture s with ISI channel to measure the trace S4P
file with a network analyzer . The trace S4P file willbe saved along with other files for
post - processing using SigTest.

This will then be followed by adjustments of the PJ magnitude for Case 2 . After this
calibration will be performed for receiver frequency variation where it will apply the

transmitter frequency variation and verify that the DUT does not lose lock and record

errors for Case 1 and Case 2 respectively. Lastly, the LFPS calibration will be carried out
to ensure the LFPS signal applied to the Rx DUT meets the exact amplitude, duty cycle,
frequency variation and waveform requirements defined by the USB4 V2 CTS.

If a captive device is present, calibration will be performed at the TP2 test point which s
defined at the output of a compliance plug fixture  or the transmitter port connector
output .

When calibration is completed, the GRL - USB4- V2- RXA software will generate a test
report detailing all results obtained from the calibration.

The following sections show the calibration setup connection diagrams  using the Anritsu
MP1900A BERT and a high - performance real -time oscilloscope

The fixtures and channels used for USB 4 Gen 4 calibration and ¢ ompliance testing are
available from USB -IF.

Figure 9 below show s the setup diagram to measure the in trinsic noise generated by the
oscilloscope with  no external signal applied . The intrinsic noise  waveforms will be
captured and saved for SigTest processing in subsequent calibration steps.

GRL- USB4- V2- RXA MOI & User Guide Rev 5.0
© GRL Platform Solutions 2026 Version 5.0, July 2026. Updated 07.312026 Page 21 of 143


http://www.grlps.com/

grlps .com

Control PC
]

Oscilloscope

srelele]
jslslele

L]

1
*®® ®®

X

50 ohm Terminator

FIGURE 9. SETUP FOR SCOPE INTRINSIC NOISE MEASUREMENT

Connection Step:

Connect 50 -ohm ter minator s to the oscillo scope channel s 1 and 3.

Figure 10 below shows the setup diagram for

1 Voltage Swing Calibration

1
1 Aggressor Signal Calibration

1 BERT Assembly Step Response
1 Case 2 PJ Magnitude Adjustment
1

Receiver Frequency Variation Calibration

Case 1 & Case 2 Calibration (level mismatch, RJ, SNDR, ACCM

the following calibration types:

, UDJ and PJ)

Extraction Swing Calibration

40 cm, 1.85mm V connector Coaxial cable
1M, SMA cable

Anritsu MP1900A

@ 50 ohm terminator

Mini-Circuits
7X10-2-183-5+

e

Oscilloscope (At least 25+ GHz bandwidth)

oYelele
[ \|Eelsisls]
, T—— R \J
=
[ ]
PP P @
|  E—

Power Splitter

Anritsu
AH54192A

=

Differential
Linear Amplifes

Anritsu AH54192A-01
(Power Supply
for AH54192A)

AH541924-01

_ Selector

—am

6ds /
Attenuators

Power Splitter

\ \ DC Block
34VKF50A

V to K Adapter

FIGURE 10. GENERAL SETUP FOR USB4 GEN 4 CALIBRATION
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Connection Step s:

1. Using J1624A SMA - SMA (0.3m) cable s, connect the Clock Output s of the MU181000A/B
Synthesizer to the Ext Clock Input s of the MU181500B Jitter Modulator and
MU195020A SI Pulse Pattern Generator  respectively .

2. Using the J1624A SMA-SMA (0.3m) cable, connect the Jittered Clock Output of the
MU181500B Jitter Modulator  to the Ext Clock Input of the MU196020A PAM4 Pulse
Pattern Generator.

3. Using a SMA - SMA (0.5m) cable, connectthe ~ MU181500B IQ Output Q to the AUX Input
of the MUI196 020A PAM4 Pulse Pattern Generator

4. Using a SMA cable, connectthe  MU181500B IQ Output I to the oscillo scope AUX In/AUX
Trig.

5. Using SMA cables , connect the MU19 5020A Data Outputs to the oscilloscope channels
2 and 4 through V- connector Power Split ters.

6. Using V-connector coaxial (40cm) cable s, connect the MU196020A Data Output stoV -
connector 6 dB Attenuators.

7. Connect the V-connector 6 dB Attenuatorsto the Anritsu AH54192A Differential Linear
Amplifier .

8. Using aribbon cable, ¢ onnect the Anritsu AH54192A -01 Power Supply to the Anritsu
AH54192A Differential Linear Amplifier

9. Connect another pair of V-connector Power Split ters to the Anritsu AH54192A
Differential Linear Amplifier

10. Using a SMA (1m) cable, ¢ onnect the MU195050A Data Output s to the V-connector
Power Split ters.

11. Connect the V-connector Power Split ters to the 34VKF50A V to K Adapt er.
12. Connect K - connector DC block s to the 34VKF50A V to K Adapt er.

13. Using SMA (1m) cable , connect the K-connector DC block s to the oscillo scope
channel s 1 and 3.

Figure 11to Figure 14 show the calibration setup diagram s for link operating margin
evaluation for RX0, RX1 TX0 and TX1 lanes of the DUT using an ISI channel , USB- IF test
receptacle fixture and a 0.8M USB Type - C passive cable.

Note: The test receptacle fixture must be de -embedded from the physical channel  s4p
trace (Test_Channel .S4P file).

Note: Calibration for the RX1 and TX1link operating margin evaluation are opt ional and not
mandatory for compliance.
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e ().5 M, SMA cable

Name
complementary
"] BERT_Sdd21.bin
__| BERT_Sdd22.52P

[ Test_Channel.S4P

Please follow USB4 Version 2 GEN4 CTS section

—* “4.1.4 Channel calibration to worst case condition”

to generate these files and put these files in the same folder

Must be de-embedded
Test_Channel.S4P from physical channel s4p

with Receptacle Fixture De-embedded

>

ISI Board

USB-C passive cable
0.8m

Receptacle Fixture Receptacle Fixture

FIGURE 11 SETUP FOR LINK OPERATING MARGIN EVALUATION FOR RX0

(.5 M, SMA cable

Name
complementary
(™) BERT_Sdd21.bin
|| BERT_Sdd22.52P

|| Test_Channel.S4P

Please follow USB4 Version 2 GEN4 CTS section
_} “4.1.4 Channel calibration to worst case condition”
to generate these files and put these files in the same folder

Must be de-embedded
Test_Channel.S4P from physical channel s4p

with Receptacle Fixture De-embedded

USB-C passive cable
0.8m

Receptacle Fixture Receptacle Fixture

FIGURE 12 SETUP FOR LINK OPERATING MARGIN EVALUATION FOR RX1(OPTIONAL)
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e ().5 M, SMA cable

Name

complementary

Please follow USB4 Version 2 GEN4 CTS section
9 “4.1.4 Channel calibration to worst case condition”
to generate these files and put these files in the same folder

"] BERT_Sdd21.bin
"] BERT_Sdd22.52P

|| Test_Channel.S4P

Must be de-embedded
Test_Channel.S4P from physical channel s4p
with Receptacle Fixture De-embedded

0.8m

TXIN TX1P

Receptacle Fixture Receptacle Fixture

FIGURE 13. SETUP FOR LINK OPERATING MARGIN EVALUATION FOR TXO

(.5 M, SMA cable

Name

complementary

Please follow USB4 Version 2 GEN4 CTS section
9 “4.1.4 Channel calibration to worst case condition”
to generate these files and put these files in the same folder

__| BERT_Sdd21.bin
__| BERT_Sdd22.52P

__| Test_Channel.S4P

Must be de-embedded
Test_Channel.S4P from physical channel s4p

>

with Receptacle Fixture De-embedded

USB-C passive cable
0.8m

Receptacle Fixture Receptacle Fixture

FIGURE 14. SETUP FOR LINK OPERATING MARGIN EVALUATION FOR TX1(OPTIONAL)
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Connection Step s:
1. Setupthe connection as shown above.

2. Referto the procedurein USB4 Version 2 GEN 4 CTS section v4.1.4 Channel calibration
to worst case condition  Vto generate the following files :

1 BERT_Sdd21.bin
1 BERT_Sdd22.S2P
1 Test_Channel.S4P

3. Place the above files in the same folder, which is the path specified in the
VRXO/RX1/TX0/TX1 Channel Worst Case Condition Files Path  Vconfiguration
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Select E from the software menuto accessthe Session Info page. 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.

9 Thefields under DUT Info and Test Info are defined by the user.
1 The Software Info field is automatically populated by the software.

DUT Info Test Info Software Info

DUT Manufacturer: GRL Platform Solutions Comments

DUT Model Mumber: 1ISB4_V2_RX001

DUT Serial Number: 1000838ABC

FIGURE 15. ENTER CALIBRATION/T EST SESSION INFORMATION

Select from the software menuto access the Conditions page.
In this section, conditions for calibration and testing will need to be set.
Note: The condition options prefixed with ILRDJare applicable only to LRD test cases.
1. Selectthe Test Point (s) for calibration and testing :
 v: ZApbhe feéeNaABUT setup with low insertion loss. This applies to the Case
1 calibration and tests.

v : Z A pfd ¢h¥ fgceiver DUT setup with maximum insertion loss . This applies to
the Case 2a (passive cable) and Case 2b (LRD cable) calibration only.

 v: z Af \orbthe passive cable setup with maximum insertion loss which require s
the receiver DUT to be connected with a USB4 Gen 4 passive cable . This applies to
the Case 2a TER tests only.

 v: Z A putsr the linearre -driver (LRD) cable setup with maximum insertion loss
which requires the receiver DUT to be connected with a USB Type -C LRD cable.
This applies to the Case 2b TER tests only.

| VCaptive Device VfBr the captive device  calibration and tests  at TP3 Prime. The TP3
Prime test point is defined at the output of a compliance plug fixture
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Test Point  Port Option  High Speed Test Lane  Fj Frequency LFPS Test Lane  LRD Test Lane

*Select Case 1for Case 1 calibration and test.

B Case

B Case 2 (For Case 2a+2b Calibration)

B Case 2a (For Case 2a TER Test) *Select Case 2 for Case 2a and Case 2b
® Case 2b (For Case 2b TER Test) T

B Captive Device

;Sele"ctl C_as_e 2a and Case 2b for Case 2a and

FIGURE 16. SELECT TEST POINTS FOR CALIBRATION AND TESTING

2. Selectthe test Port Option consisting ofthe USB4 Symmetric Link (where the number
of TX and RX lanes are the same,  e.g. VI*TX/1*RXVor v2*TX/2*RX VJ or Asymmetric Link
(where one side transmits  e.g.vou g Gupyad GVHEDb LInjeephy LIP BNy LIp HBANNP B
NHBobByHZz3A0QnybH®z3pABSHNQBNIPBHANNPBHZINBOBHP.I pnjophH:

Test Point  Port Option  High Speed Test Lane  Pj Frequency LFPS Test Lane LRD Test Lane

[ Symmetric

B Asymmetric 3RX

[ Asymmetric 3xTX

(] Asymmetric 3xT¥ and 3xRX

FIGURE 17. SELECT USB4 SYMMETRIC LINK OR ASYMMETRIC LINK

3. Selectthe High Speed Test Lane (s) for the above selected Symmetric Link or
Asymmetric Link

Test Point  Port Option  High Speed Test Lane  Pj Frequency LFPS Test Lane LRD Test Lane

B Symmetric Straight RX0

B Symmetric Straight RX1

B ‘fsymmetric Straight IRX RX2

B Asymmetric Reversed 3xRX RX2
Asymmetric Straight 3xTX Rx0

Asymmetric Reversed 3 TX Rx0

FIGURE 18. SELECT HIGH SPEED TEST LANES FOR SYMMETRIC ORASYMMETRIC LINK
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4. Selectthe PJ Frequency (s).

Test Point  Port Option  High Speed Test Lane  Fj Frequency | FPS Test Lane LRD Test Lane

8 1 MHz
2 MHz

© 10MHz
@ 50 MHz
() 100 MHz

FIGURE 19. SELECT PJ FREQUENCY

grlps .com

5. Selectthe LFPS Test Lane (s) for the above selected Symmetric Link or Asymmetric
Link. The selected LFPS test lane(s) will be stimulated with the LFPS signal and

monitored for correct LFPS detection behavior.

Test Point  Port Option  High Speed Test Lane  Pj Frequency LFPS Test Lane  |RD Test Lane

B Symmetric Straight RX0

B Symmetric Reversed R¥0

B Asymmetric Straight 3xRX RX2
B Asymmetric Reversed 3xRX RX2

Asymmetric Straight 3xTx RX1

Asymmetric Reversed 3xTx RX1

FIGURE 20. SELECT LFPS TEST LANES FOR SYMMETRIC OR ASYMMETRIC LINK

6. Selectthe LRD Test Lane (s) to verify the Rx DUT's ability to handle USB4 V2 high -

speed traffic under compliance stress conditions.

25paoodad ol SSQQQGJI’ VSPASLDPPATDP] GAPPIEOPOGRRAN @
USB4V2-LRD-ANI ® 2 € S i U GRLIPER#BINUSHIUtions @ support@agrlps.com

Test Point  Port Option  High Speed Test Lane  Pj Frequency LFPS Test Lane LRD Test Lane

B Symmetric TF1 Rx0to TF2 Tx0
B Symmetric TF1 Rx1to TF2 Tx1
B Symmetric TF1 TxOto TFZ Rx0
B Asymmetric TF2 Rx0to TF1 Tx0
B Asymmetric TF2 Rx1to TF1 Tx1
B Asymmetic TF2 Tx0to TF1 RxD

FIGURE 21 SELECT LRD TEST LANES FOR SYMMETRIC OR ASYMMETRIC LINK

=
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The test selection page allows calibration/ tests that need to be performed to be
selected. Initially when starting for the first time or changing anything in the setup, it is
suggested to run Calibration first. If the calibration is not completed, the Rx Tests will

throw an error message.

The GRL-USB4- V2- RXA software automatically runs the selected calibration when
initiated. See Section 5.8 on running the calibration.

-0 4€ All Tests

E|ﬂ‘> Pre-Calibration
----- B ¢ BERT Insertion Loss Compensation
----- B ¢ BERT Maximum Intrinsic EVEN-ODD Jitter
----- @ ¢ BERT Maximum Intrinsic ACCM
-89 Calibrations
----- ae Yoltage Swing Calibration
----- ae Scope Intrinsic Noise Measurement
----- B ¢ Level Mismatch Calibration
----- B ¢ RJ Calibration
----- B ¢ SNDR Calibration
----- B ¢ ACCM Calibration
----- 8 ¢ uUDJ Calibration
----- B ¢ Aggressor Signal Calibration
=B € Channel Calibration To Worst Case Condition
----- B ¢ VNA Calibration{Anritsu VNA)
----- B ¢ Differential Return-Loss measurement at BERT assembly output
----- B ¢ BERT Assembly Step Response Extraction
----- B ¢ Differential Insertion-Loss of the BERT assembly extraction
----- B8 ¢ 2x Thru Measurement
----- B ¢ Test Channel Measurement RX0
----- B ¢ Test Channel Measurement TX0
----- 8 ¢ Test Channel Measurement RX1
----- B ¢ Test Channel Measurement TX1
----- B8 ¢ Link Operating Margin Evaluation RX0
----- B¢ Link Operating Margin Evaluation TX0
----- B¢ Link Operating Margin Evaluation RX1 (Optional)
----- B¢ Link Operating Margin Evaluation TX1 (Optional)
E—JnG Case 2 P Magnitude Adjustment
=B e Pj Magnitude Adjustment

-@ ¢ Pj Magnitude Adjustment RX0

-@ ¢ Pj Magnitude Adjustment TXO
; -@ € PjMagnitude Adjustment RX1 (Optional)
- @€ Pj Magnitude Adjustment TX1 (Optional)
----- B ¢ Receiver Frequency Variation calibration
=@ ¢ LFPS Calibration
----- aeé Setup 1, Swing 800mV, tPeriod 50ns, Duty Cycle 50%, ACCM Off
----- aeé Setup 2, Swing 1200mV. tPeriod 50ns, Duty Cycle 50%, ACCM Off
----- aeé Setup 3, Swing 1000mV. tPeriod 20ns, Duty Cycle 50%, ACCM Off
----- B ¢ Setup 4, Swing 1000mV, tPeriod 80ns, Duty Cycle 50%, ACCM Off
----- B ¢ Setup 5, Swing 1000mV, tPericd 50ns, Duty Cycle 45%, ACCM OFf
----- B ¢ Setup 6, Swing 1000mV, tPericd 50ns, Duty Cycle 55%, ACCM OFf
----- B ¢ Setup 7. Swing 300mV, tPeriod 50ns, Duty Cycle 50%, ACCM Off

FIGURE 22. SELECT CALIBRATION

Note: The marking shown on the left of each test parameter indicates the status of the
calibration/test result of the parameter. In the above example, ¢ indicates that
calibration/ testing has not been run for the specific calibration/ test parameter . When
calibration/ testing has been run and completed successfully for the specific

calibration/ test parameter with a Pass result , this will be indicated with o
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SigTest allows waveforms captured with the oscilloscope to be analyzed and checked
against the specified pass/fail criteria.

a

At
Select from the software menu to access the Setup Configuration page.
Select the SigTest Setting tabtoset up the SigTest components as described

grlps .com

below:

Test Mode SigTest Setting  ETT Setting LRD Setting GRL De-embed Tool

SigTest Path: E:\USB4 v2.00Sigtest\USB4 SigTest_1.0

SigTest Max Thread Count: |1 -
Remate File Server |P Address: 152.162.0.8

Remate File Server Port: 53320

Save Sigtest Log: |Tn_|e . |

*Please corfirm that the SigTest file name is” USB4_SigTest.exe’.

FIGURE 23. CONFIGURE SIGTEST

1. Enterthe full SigTest P ath in the test controller system. Ensure that the SigTest file

nameis vy 9t 3énpopAympoapVm

2. Selectthe SigTest Max Thread Count to generate the maximum process threads for

checking the Rx device functionality when running SigTest.

3. Enter the Remote File Server |IP Address and Port number forthe GRL Platform
Solutions Remote Proxy Server. See Section  3.1.3 on how to set up the remote file

Server.

4. Set the Save SigTestLog ¥ N B v gt @énardie a detailed log of all  activities during

the SigTestrun .
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The GRL De-embed Tool can be used to de  -embed t he test receptacle fixture from the

physical channel S4P trace (Test_Channel. sdp file) for the Case 2 link operating margin

evaluation (R x & Tx) calibration . The test channel with receptacle fixture trace de -

embedded S - parameters will be used in the link operating margin evaluation calibration .
B . .

Select Isas from the software menu to access the Setup Configuration page.

Select the GRL De-embed Tool tab to call the respective S4P files for t he test receptacle
fixture de-embedding:

Test Mode SigTest Setting ETT Setting LRD Setting GRL De-embed Tool
Test Finture Z¢ Thru sdp File:

CHMGRLZxthm sdp

Test Channel sdp File:

CAGRLYCaseZTestChannel sdp

Run De-embed

FIGURE 24. SET UP DE- EMBEDDING OF TEST RECEPTACLE FIXTURE

a) Inthe Test Fixture 2x Thru s4p File  field, enter the S4P file path of the captured
test channel S - parameters for the receptacle test fixture trace loss de - embedding
via the 2xThru structure

b) Inthe Test Channel s4p File field, enter the S4P trace file path ofthe physical
channel .

c) Clickonthe Run De-embed button to startthe de - embedding process.
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After selecting the desired calibration and setting up SigTest , select from the
software menu to access the Configurations page. Set the required parameters for
calibration as described below.

oNHPHPpYyZH3pHz e®eht ZzHzZOpypHABYNDBYLIPpNHHNpLZZeyhonzaeZpAHBH

o Al Tests a Set Defautt ‘
. Pogressor Source: BERT -
. Use BERT Default Preset Setting: Falze w
. Reverse Signal Polarity: False -
. Skip BERT IL Compensation: False -
=8 Calibrations
Concurent SNDR and ACCM Calibration: True v
Tektronix Channel Select: Single “
ATl Channel Skewi(ps): 21
D Channel Calibration To Worst Case Condition
. 2Thru s4p File Path: CAGRL
. Use ISD or GRL tool: GRL ~
. Auto Run 1SD: True
. R¥0 Channel Worst Case Condition Files Path: C-\Channel Worst Case Condition Files\F
. R¥1 Channel Worst Case Condition File Path: C\Channel Worst Case Condition Files\F
. TX0 Channel Worst Case Condition File Path: C\Channel Worst Case Condition Files\T
-

FIGURE 25. CONFIGURE CALIBRATION PARAMETERS
TABLE 4. ALL TESTS PARAMETERS DESCRIPTION

Parameter Description

Aggressor Source Select the Aggressor source from the MP1900A BERT Sl Pulse
Pattern Generator or using an external signal generator.

Use BERT Default vczaApVHnAbZA etwkiichs they GBL Blhtfora Bolutions

Preset Setting software will apply  the calibrated preset setting from the

Preset Calibration to the TERtest MHgbt Ha NZHI LIZ 3p p |
the default preset setting of the MP1900A BERT will be used

Reverse Signal Polarity vczaeApVHnNABZACz @&a by LIP Bl 2 Ap mrevarseh
polarity for the signal is enabled .

Skip BERT IL vcz@ApVBHnNABCZACZZz eeahy LBl ZAPpMBQgL H

Compensation compensation for the insertion loss (IL) by the MP1900A BERT
will be skipped
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TABLE 5. CALIBRATION PARAMETERS DESCRIPTION

Parameter

Description

Concurrent SNDR and
ACCM Calibration

voHZp VBHNADCZA ¢ SeegtovbayséYtayisabla tnaIHDR
and ACCM calibration from happening in tandem .

Tektronix Channel
Select

If using the Tektronix scope, select either the Single - shot
based scope or the Tektronix' owned Dual Asynchronous Time
Interleaving (Dual ATI) based  scope.

ATI Channel Skew (ps)

If using the Tektronix ATI based scope, enter the channel skew
or timing to perform alignment of the scope channels.

2XThru.s4p File Path

Enter the path to save the captured test channel S - parameters
in s4p format for the receptacle test fixture trace loss de -
embedding using the 2xThru structure.

Use ISD or GRL tool

Select one of the following tools to perform de
the channel test fixture.

1 o LIp Hvqé ASheDeH Eheliding tool can be used to
remove the effects of test fixture components when
measuring the USB4 V2 Case 2 test channel .IfISDis
selected, the GRL Platform Solutions  software will
request the user to perform de - embedding on their
own.

T qa$Bvda) VBnA b SRLPifosmpShlutieng LI 6
software will u tilize the GRL Platform Solutions  tool to
perform de -embedding of the test fixture.

- embedding of

Auto Run ISD

aHyLPBHBvgeAVHYy NN&pnjApAp&pl ypPNHBV
the ISD is automatically executed. Otherwise,s p &p | y bvec z
cancel this process.

RX0 Channel Worst
Case Condition Files
Path

save the RX0 Channel Worst Case Condition
from the BERT Assembly
This configuration

Enter the path to
file and the waveform file generated
Step Response Extraction Swing Calibration.
only applies for Case 2.

RX1 Channel Worst Case
Condition Files Path

Enter the pathto save the RX 1 Channel Worst Case Condition
file and the waveform file generated from the BERT Assembly
Step Response Extraction Swing Calibration. This configuration
only applies for Case 2.

TX0 Channel Worst
Case Condition Files
Path

save the TXO Channel Worst Case Condition
from the BERT Assembly
This configuration

Enter the path to
file and the waveform file generated
Step Response Extraction Swing Calibration.
only applies for Case 2.

TX1 Channel Worst Case
Condition Files Path

save the TX1 Channel Worst Case Condition
from the BERT Assembly
This configuration

Enter the path to
file and the waveform file generated
Step Response Extraction Swing Calibration.
only applies for Case 2.

GRL-USB4-V2- RXA MOI & User Guide
2026

© GRL Platform Solutions

Rev 5.0

Version 5.0, July 2026. Updated 07.312026 Page 34 of 143



http://www.grlps.com/

@ GRS
grlps .com

For debugging purposes ONLY, the default calibration target value s can be changed for

the respective calibration . To do this, select [Q] from the menu to access the Calibration
page.

By default, the calibration target values are those defined in the specification. To change
the values, un -selectthe Wse Default Value Ogheckbox. In case the default values are
required again, just select the checkbox to allow all existing values to be reset to default.

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.

@ Use Default Value

Aggressor Signal Calibration BERT Assembly Step Response Extraction Swing Calibration
Voltage Swing Calibration  BERT Insertion Loss Compensation  Level Mismatch Calibration  RJ Calibration  SNDR Calibration  ACCM Calibration  P.J Calibration

Casel Case?

Initial Cal 200 ml
Target Value: 1090 ml
Miry Limit: 1075 ml
Max Limit: 1105 mV

PID Control 100

FIGURE 26. CALIBRATION TARGET OVERWRITE PAGE

Select . inthe main software menu to access the Run Tests page.

Run Option
© Skip Test ff Resutt Exists
— Run Tests
(_) Replace  Result Exists
FIGURE 27. RUN CALIBRATION
Select the Run Option before clicking the vRun Tests Vbutton to start selected calibration:
9 Skip Test if Result Exists. If previous calibration results exist, then the software will

skip the calibration steps that have existing reports.

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

Connection Diagram = o X
40 cm, 1.85mm V connector Coaxial cable @ 50 ohm terminator
— ] M, SMA cable
Anritsu MP1900 Oscilloscope (At least 25+ GHz bandwidth)
d [eYeoYeTe
AR ccco
=
]
P e @
Power Spliter
Anritsu AH54192A-01
(Power Supply
for AH54192A)
% A E;Eﬂ—
o g I o
3dB g G A
Attenuators M S
Power Spliter 34“;|:<F§21§pt0r D ] l' ‘
;:'T:’”mm:‘ MPWBMMUWGDZMDat Output to V connector 3 dB Attenuators via 40 cm Veonnector Coaxial cable
AT T
o mm e e e e
ke ﬂb“zmﬁ“‘ N
FIGURE 28. CONNECTION SETUP DIAGRAM DIALOG EXAMPLE
If you needtore -runonly certain calibration on certain conditions, delete the calibration
result s from the Report tab and Run with Skip Test if Result Exi  sts. The GRL Platform
Solutions software will keep track of the missing calibration results in the report and

perform those calibration only. See Section 7.2, Delet e Test Results for details.
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After calibration has compl ete d successfully , testing for receiver TER (Trit Error Ratio)
compliance , frequency variation , LFPS and LRD as well as aggressor signal monitoring  can
then be performed . The GRL- USB4-V2- RXA software automates the Gen 4 receiver
compliance testing for ~ TER of 1E-8 or lower without =~ FEC (Forward Error Correction ), at
the spec - defined jitter frequency steps. The DUT will also undergo signal  frequency
variations during Link training for the Case 1 and Case 2 setup s, before obtaining steady
state .

LFPS (Low Frequency Periodic Signaling) testing is used to verify that the DUT can
correctly detect and respond to LFPS signaling sequences used for link initialization,

power management and mode transitions.  LRD testing is performed  to ensure the DUT
works correctly with Linear Re - Driver (LRD) active cables

The GRL-USB4-V2-RXA software also performs aggressor signal checks to ensure that the
intended crosstalk stress is being applied to the  DUT during compliance testing.

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

This section describes the test setups for the host/device DUT using the USB4 v2
microcontroller and  MP1900A BERT. Test scripts as listed in Section 2.2 are required to
run the automation tests. Also referto Section 3.1.1for options on how to configure the
test setup.

The MP1900A BERT has three modes for USB4 V2 R x calibration and testing:  Standard
BERT for PAM4 with MU196050A , Standard BERT for PAM4 with MU195050A and
Standard BERT for SI . The differences between these modes are inthe BERT modules
used and the slot configurations. Therefore , the connection setup of each mode will also
be different

6.1.1.1 Standard BERT for PAM4 with MU196050A Mode

Figure 29 below shows the setup diagram using the Standard BERT for PAM4 with
MU196050A mode with the following BERT modules and slot configurations

T MU195020A Sl Pulse Pattern Generator at slot5
T MU196020A PAM4 Pulse Pattern Generator at slot 7
T MU196050A Noise Generator at slot 8
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40 cm, 1.85mm V connector Coaxial cable @ 50 ohm terminator Mini-Circuits
> 7X10-2-183-5+
] M, SMA cable i

Anritsu MP1900A Oscilloscope (At least 25+ GHz bandwidth)

OO0
olejele

]
]

|  E— |

Power Splitter

® Anritsu AH54192A-01
(Power Supply

1
for AH54192A)
Anritsu
AH54192A AHS541924-01
E Diffesentlal Selector
Linear Amplifier :] Vee

6dB / Voltage ¥ Cumrent
Attenuators \ DC Block
34VKF50A oo L

bt
Power Splitter ~ V to KAdapter O » D

FIGURE 29. STANDARD BERT FOR PAM4 wiTH MU196050A SETUP

Connection Step s:

1. Using J1624A SMA - SMA (0.3m) cables, connect the Clock Outputs of the MU181000A/B
Synthesizer to the Ext Clock Inputs of the MU181500B Jitter Modulator and
MU195020A SI Pulse Pattern Generator respectively

2. Using the J1624A SMA-SMA (0.3m) cable, connect the Jittered Clock Output of the
MU181500B Jitter Modulator  to the Ext Clock Input of the MU196 020A PAM4 Pulse
Pattern Generator.

3. Using a SMA - SMA (0.5m) cable, connectthe ~ MU181500B IQ Output Q to the AUX Input
of the MU196020A Pulse Pattern Generator

4. Using a SMA cable, connectthe = MU181500B IQ Output I to the oscillo scope AUX In/AUX
Trig.

5. Using SMA cables , connect the MU19 5020A Data Outputs to the  oscilloscope channels
2 and 4 through V- connector Power Split  ters.

6. Using V-connector coaxial (40cm) cable s, connect the MU196020A Data Output s to V-
connector 6 dB Attenuators.

7. Connect the V-connector 6 dB Attenuatorsto the Anritsu AH54192A Differential Linear
Amplifier.

8. Using aribbon cable, ¢ onnect the Anritsu AH54192A -01 Power Supply to the Anritsu
AH54192A Differential Linear Amplifier
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9. Connect another pair of V-connector Power Split ters to the Anritsu AH54192A
Differential Linear Amplifier

10. Using a SMA (1m) cable, ¢ onnect the MU196050A Data Output s to the V-connector
Power Split ters.

11. Connect the V-connector Power Split ters to the 34VKF50A V to K Adapt er.

12. Connect K -connector DC block s to the 34VKF50A V to K Adapt er.

13. Using SMA (1m) cable, connect the K-connector DC block s to the oscillo scope
channel s 1 and 3.

6.1.1.2 Standard BERT for PAM4 with MU19  5050A Mode

Figure 30 below shows the setup diagram using the Standard BERT for PAM4 with
MU195050A mode with the following BERT modules and slot configurations

1 MU195020A Sl Pulse Pattern Generator atslot5
1 MU196020A PAM4 Pulse Pattern Generator at slot 7
1 MU195050A Noise Generator at slot 8

40 cm, 1.85mm V connector Coaxial cable @ 50 ohm terminator Mini-Circuits
s | 2x102-1835+
] M, SMA cable

Anritsu MP1900A Oscilloscope (At least 25+ GHz bandwidth)

OO0
ejelele)

=

Anritsu AH54192A-01 DC Block ©

(Power Supply
for AH54192A) A
L

Anritsu _J Power Splitter
Vee Selector % AH54192A ‘: P

Differential D
Linear Amplifies 1 .

L

6dB
Output Va
EH > » » __W 34VKFS0A _—
V to K Adapter

FIGURE 30. STANDARD BERT FOR PAM4 wiTH MU195050A SETUP
Connection Step s:

1. Using J1624A SMA - SMA (0.3m) cables, connect the Clock Outputs of the MU181000A/B
Synthesizer to the Ext Clock Inputs of the MU181500B Jitter Modulator and
MU195020A SI Pulse Pattern Generator respectively
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10.

11.

Using the J1624A SMA- SMA (0.3m) cable, connect the Jittered Clock Output of the
MU181500B Jitter Modulator  to the Ext Clock Input of the MU196020A PAM4 Pulse
Pattern Generator.

Using a SMA - SMA (0.5m) cable, connectthe  MU181500B IQ Output Q to the AUX Input
of the MU196 020A PAM4 Pulse Pattern Generator

Using a SMA cable, connectthe  MU181500B IQ Output | to the oscillo scope AUX Inf/AUX
Trig.

Using SMA cables , connect the MU19 5020A Data Outputs to the oscilloscope channels

2 and 4 through V- connector Power Split ters.

Using V-connector coaxial (40cm) cable s, connect the MU196020A Data Output s to V-
connector 6 dB Attenuators.

Connect the V -connector 6 dB Attenuatorsto  the Anritsu AH54192A Differential Linear
Amplifier.

Using a ribbon cable, ¢ onnect the Anritsu AH54192A - 01 Power Supply to the Anritsu
AH54192A Differential Linear Amplifier

Connect the 34VKF50A V to K Adapt er to the Anritsu AH54192A Differential Linear
Amplifier .

Using a SMA (1m) cable, ¢ onnect the 34VKF50A V to K Adapt er tothe MU195050A Data
Inputs .

Using a SMA (1m) cable, connect the MU195050A Data Outputs to the oscilloscope
channels 1and 3 through DC blocks .

6.1.1.3 Standard BERT for S| Mode

Figure 31 below shows the setup diagram using the Standard BERT for S| mode with the
following BERT modules and slot configurations

1 MU195020A Sl Pulse Pattern Generator atslot 7

1 MU196020A PAM4 Pulse Pattern Generator atslot 5

1 MU195050A Noise Generator at slot 8
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40 cm, 1.85mm V connector Coaxial cable . 50 ohm terminator u | Mini-Circuits
] M, SMA cable "') ZX10-2-183-5+
Anritsu MP1900A Oscilloscope (At least 25+ GHz bandwidth)
. eJeoJele)
Al © oo
_.
]
@ @ @ @
[ ] ]
DC Block
Power Splitter .
Anritsu AH54192A-01
(Power Supply
for AH54192A)
il AA}:’;:I]ES;: :I J AHS41924-01 Selector
CO| ) oo, 0 [N
/ N 1
6 dB \\
Attenuators
34VKF50A
V to K Adapter

FIGURE 31 STANDARD BERT FOR Sl
Connection Step s:

1. Using J1624A SMA - SMA (0.3m) cables, connect the Clock Outputs of the MU181000A/B
Synthesizer to the Ext Clock Inputs of the MU181500B Jitter Modulator and
MU195020A SI Pulse Pattern Generator respectively

2. Using the J1624A SMA-SMA (0.3m) cable, connect the Jittered Clock Output of the
MU181500B Jitter Modulator  to the Ext Clock Input of the MU196 020A PAM4 Pulse
Pattern Generator.

3. Using a SMA - SMA (0.5m) cable, connectthe ~ MU181500B IQ Output Q to the AUX Input
of the MU196020A PAM4 Pulse Pattern Generator

4. Using a SMA cable, connectthe = MU181500B IQ Output I to the oscillo scope AUX In/AUX
Trig.

5. Using SMA cables , connect the MU19 5020A Data Outputs to the  oscilloscope channels
2 and 4 through V- connector Power Split ters.

6. Using V-connector coaxial (40cm) cable s, connect the MU196020A Data Output s to V-
connector 6 dB Attenuators.
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7. Connect the V -connector 6 dB Attenuatorsto the Anritsu AH54192A Differential Linear
Amplifier.

8. Using aribbon cable, ¢ onnect the Anritsu AH54192A -01 Power Supply to the Anritsu
AH54192A Differential Linear Amplifier

9. Connect the 34VKF50A V to K Adapt er to the Anritsu AH54192A Differential Linear
Amplifier .

10. Using a SMA (1m) cable, ¢ onnect the 34VKF50A V to K Adapt er tothe MU195050A Data
Inputs .

11. Using a SMA (1m) cable, connect the MU195050A Data Outputs to the oscilloscope
channels 1 and 3 through DC blocks

6.1.2 TER Test Setup for Case 1
6.1.2.1 Standard BERT for PAM4 with MU19 5050A Mode

Figure 32 shows the USB4 V2 host/device DUT test setup diagram for Case 1 using the
USB4 V2 microcontroller and the MP1900A BERT for the Standard BERT for PAM4 with
MU195050A mode . The calibrated stressed signal is attached to the test fixture and
crosstalk is added to the fixture from the MP1900A MU195020A Sl Pulse Pattern
Generator which generates aggressor signals. The microcontroller is used to direc tly
control the DUT by executing the ETT.

40 cm, 1.85mm V connector Coaxial cable @ 50 ohm terminator

Mini-Circuil
1 M, SMA cable ini-Circuits

| 2X10-2183-5+

Anritsu MP1900A

Ethernet Cable

USB A to B cable

USB4 V2 Micro-

Controller
[PA]

USB Type-C passive cable

RXON RXOP

Anritsu AH54192A-01

(Power Supply
for AH54192A) | A

o
Anritsu J
Selector E AH54192A l:' RX1P
e t TXIN TXIP

[
7 | USB4 Gen4 Plug Fixture
|

6dB
Output
D v; v; Vm; Attenuators__=" 34VKF50A L
V to K Adapter ©

DUT

FIGURE 32. RX TER TEST SETUP FOR CASE 1 USING PAM4 STANDARD BERT MODE WITH
MU195050A

GRL- USB4- V2- RXA MOI & User Guide Rev 5.0
© GRL Platform Solutions 2026 Version 5.0, July 2026. Updated 07.312026 Page 42 of 143


http://www.grlps.com/

grlps .com

Connection Step s:

1. Continuing from the vStandard BERT for PAM4 with MU19 5050A Mode Vsetup in
Section 6.1.1.2 disconnect and remove the oscilloscope from the setup.

2. Attach the USB4 Gen 4 plug fixture tothe  DUT.

3. Using a USB Type - C passive cable, connect the USB4 Gen 4 plug fixture tothe USB4
V2 microcontroller.

4. Connect the USB4 V2 microcontroller to power supply and  to the control PC using a

USB Type-Ato Type - B cable.

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

Connectthe MU195050A data outputs  through DC blocks tothe =~ RXON and RXOP pins

of the USB4 Gen 4 plug fixture .

7. Connectthe unterminated port s ofthe V-connector power split ters (that are
connected to the  MU195020A Data Outputs ) tothe RXI1N and RX1Ppins of the USB4
Gen 4 plug fixture

8. Runthe USB4 V2 microcontroller to control the DUT using ETT .

2

6.1.2.2 Standard BERT for PAM4 with MU196050A Mode

Figure 33 shows the USB4 V2 host/device DUT test setup diagram for Case 1 using the
USB4 V2 microcontroller and the MP1900A BERT for the Standard BERT for PAM4 with
MU196050A mode .

40 cm, 1.85mm V connector Coaxial cable @ 50 ohm terminator \ B incircuits
1 M, SMA cable - 7X10-2-183-5+

Anritsu MP1900A

5 o USB A to B cable USB4V2 Micro-
FE? ='5"'L_=¥ A4 = Controller

= !
SUTILE ] MU196020A §

e

USB Type-C passive cable

RXON  RXOP

Anritsu AH54192A-01
(Power Supply
for AH54192A)

DUT

92401 Anritsu
Selector
Vec _ AH54192A TXIN TX1P
i Differential "
Lineat Amplifes USB4 Gen4 Plug Fixture

Voltage v  Curent m 6dB / \
Attenuators/ | \
G - W i / DC Block
O » D O ____/ 34VKF50A

Power Splitter V to K Adapter

FIGURE 33. RX TER TEST SETUP FOR CASE 1 USING PAM4 STANDARD BERT MODE WITH
MU196050A
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Connection Step s:

1 - N3yn3Zn3phsHNOBY LIPBHVEYZ3NZHNDI KModeh HMMF & t BmEFEHNjy LJ
Section 6.1.1.1disconnect and remove the oscilloscope from the setup.

2. Attach the USB4 Gen 4 plug fixture to the DUT.

3. Using a USB Type - C passive cable, connectthe = USB4 Gen 4 plug fixture to the USB4
V2 microcontroller.

4. Connect the USB4 V2 microcontroller to power supply and to the control PC using a

USB Type-Ato Type - B cable.

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

Connect the unterminated ports of the V-connector power split ters (that are

connected to the  MU195020A Data Outputs ) to the RXIN and RX1P pins of the USB4

Gen 4 plug fixture

7. Connectthe DC blocks (from the MU196020A Data Outputs ) to the RXON and RXOP
pins of the USB4 Gen 4 plug fixture .

8. Run the USB4 V2 microcontroller to control the DUT using ETT .

2

6.1.2.3 Standard BERT for Sl Mode

Figure 34 shows the USB4 V2 host/device DUT test setup diagram for Case 1 using the
USB4 V2 microcontroller and the MP1900A BERT for the Standard BERT for S| mode .

40 ¢m, 1.85mm V connector Coaxial cable @ 50 ohm terminator ) MinkClrcuits
1M, SMA cable B 2X10-2-183-5+

Anritsu MP1900A

Ethernet Cable

gy

USBAtoBcable [\ ca4\s micro-

Controller

USB Type-C passive cable

—a

(Power Supply . 5 Lo »
for AH54192A) Power Splitter ° m
AHS4192¢ RX1P
/ ’

RXON RXOP
Anritsu _I
E ansaooa || [ } TXIN TXIP
N 6dB ’
it Vo W Ve Attenuators 34VKF50A
O » » o V to K Adapter '

TXOP
Anritsu AH54192A-01 TXON, &
RXIN
Uineas Amptie (I _l RXTN Y USB4 Gen4 Plug Fixture
\
\
RX1P

FIGURE 34. RX TER TEST SETUP FOR CASE 1 USING S| STANDARD BERT MODE
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Connection Step s:

1. :N3yN3Zn3pbs HNQBY LI B BIE WNNDNZHHAN Fy IZK SDistieidddniiectN 5 H
and remove the oscilloscope from the setup.

2. Attach the USB4 Gen 4 plug fixture to the DUT.

3. Using a USB Type - C passive cable, connectthe = USB4 Gen 4 plug fixture to the USB4
V2 microcontroller.

4. Connect the USB4 V2 microcontroller to power supply and to the control PC using a

USB Type-Ato Type - B cable.

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

Connect the DC blocks (from the MU195050A Data Outputs ) to the RXON and RXOP

pins of the USB4 Gen 4 plug fixture .

7. Connectthe unterminated ports of the V-connector power split ters (that are
connected to the  MU195020A Data Outputs ) tothe RXI1N and RX1P pins of the USB4
Gen 4 plug fixture

8. Run the USB4 V2 microcontroller to control the DUT using ETT .

2

6.1.3.1 Standard BERT for PAM4 with MU19 5050A Mode

Figure 35 shows the USB4 V2 host/device DUT test setup diagram for Case 2 using the

USB4 V2 microcontroller and the MP1  900A BERT for the Standard BERT for PAM4 with

MU195050A mode . The USB Type - C cable is disconnected from the USB4 V2

microcontroller zZ 3NBHI N33pl ypNBHY NBY LIp HLINA Y iGCNeuaptadlep HAY g OyAH Yy & 9
connector.

40 cm, 1.85mm V connector Coaxial cable @ 50 ohm terminator

| M, SMA cable Mini-Circuits

ZX10-2-183-5+

Anritsu MP1900A

A 6660, . <y

STE | |

R rarm §  MU196020A |

g e MU185050A
y Ef\ [ =t
i TXIN S8
Anritsu AH54192A-01 1 3 g
(Power Supply o, HE
for AH54192A) Power Splitter ?

‘ USB Type-C passive cable
= 0.8m
AHS41924.01 Anritsu J
e % asaroza ) TX1P
iyt | | t
V] |

Voltge Vv Current mA
|
6dB DUT
Qutput
O v“. m’ V"; Attenuators 34VKF50A i
V to K Adapter [

FIGURE 35. RX TER TEST SETUP FOR CASE 2 USING PAM4 STANDARD BERT MODE WITH
MU195050A
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Connection Step s:

1. : N3y n3Zn3pHhs HNOBY LIpHveyz3NzZHNHDOKEBHS NHB A
Section 6.1.1.2 disconnect and remove the oscilloscope from the setup.

2. Attach the USB4 Gen 4 receptacle fixture tothe USB4 V2 microcontroller .

3. Using a USB Type - C passive cable, connectthe  USB4 Gen 4 receptacle fixture to the
DUT.

4. Connect the USB4 V2 microcontroller to power supply and to the control PC using a

USB Type-A to Type -B cable.

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

2

of the USB4 Gen 4 receptacle fixture .

7. Connectthe unterminated ports of the V-connector power split ters (that are
connected to the MU195020A Data Outputs ) tothe TX1IN and TX1P pins of the USB4
Gen 4 receptacle fixture .

8. Run the USB4 V2 microcontroller to control the DUT using ETT .

6.1.3.2 Standard BERT for PAM4 with MU196050A Mode

Figure 36 shows the USB4 V2 host/device DUT test setup diagram for Case 2 using the
USB4 V2 microcontroller and the MP1900A BERT for the Standard BERT for PAM4 with
MU196050A mode .

grlps .com

° T Hbnjy LI

Connectthe MU195050A data outputs  through DC blocks to the ~ TXON and TXOP pins

40 cm, 1.85mm V connector Coaxial cable @ 50 ohm terminator
1M, SMA cable

Anritsu MP1900A

Power Splitter

USB A to B cable

USB4 Gen4 Receptacle Fixture

TX1P TXIN

USB Type-C passive cable
0.8m

USB4 V2 Micro-
Controller

[PA]

Anritsu AH54192A-01
(Power Supply
for AH54192A)

DUT

92401 Anritsu
lector
Vee Selecto AH54192A
i Differential
Linear Amplifier

Voltage v Current m 6dB / \
Attenuators \
Output Vee ot Vamp / |/ D& Block
O » D O ____/ 34VKF50A

Power Splitter ~ V to KAdapter

FIGURE 36. RX TER TEST SETUP FOR CASE 2 USING PAM4 STANDARD BERT MODE WITH
MU196050A
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Connection Step s:

1. :N3yN3Zn3pbHsSHNQBYLIPBVEYZSNZHBBOKAGDNNMHBBAP ¥ G HjYj 5.1
Section 6.1.1.1disconnect and remove the oscilloscope from the setup.

2. Attach the USB4 Gen 4 receptacle fixture to the USB4 V2 microcontroller .

3. Using a USB Type - C passive cable, connectthe  USB4 Gen 4 receptacle fixture  to the
DUT.

4. Connect the USB4 V2 microcontroller to power supply and to the control PC using a

USB Type-Ato Type - B cable.

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

Connect the unterminated ports of the V-connector power split ters (that are

connected to the  MU195020A Data Outputs ) to the TX1IN and TX1P pins of the USB4

Gen 4 receptacle fixture .

7. Connectthe DC blocks (fromthe MU196020A Data Outputs ) tothe TXON and TXOP
pins of the USB4 Gen 4 receptacle fixture .

8. Run the USB4 V2 microcontroller to control the DUT using ETT.

2

6.1.3.3 Standard BERT for Sl Mode

Figure 37 shows the USB4 V2 host/device DUT test setup diagram for Case 2 using the
USB4 V2 microcontroller and the MP1900A BERT for the Standard BERT for S| mode .

40 cm, 1.85mm V connector Coaxial cable @ 50 ohm terminator Mini-Clrcuits
] M, SMA cable ,..) ZX10-2-183-5+

Anritsu MP1900A

Tva]

J3|[03u0)
-0IW ZAFESN

Anritsu AH54192A-01

Power Splitter

(Power Supply
for AH54192A) A

AHS41924-01

t
\ USB Type-C passive cable
J 0.8m
Anrits
e %3 wsasza || VD)

|
il | | —l ® Ixtw
/ ; \

\

Voltage v Curient mA

" 6dB ! DUT
sin i SO Attenuators 34VKF50A

D > » O V to K Adapter ‘

FIGURE 37. RX TER TEST SETUP FOR CASE 2 USING S| STANDARD BERT MODE

Connection Step s:

1L : N3yn3¢n3pbs ANOBY LI 5 BI& WNNPNZHANDE 2K SHeEsLFeDniectN 3 B
and remove the oscilloscope from the setup.

2. Attach the USB4 Gen 4 receptacle fixture to the USB4 V2 microcontroller

3. Using a USB Type - C passive cable, connectthe = USB4 Gen 4 receptacle fixture to the
DUT.

GRL- USB4- V2- RXA MOI & User Guide Rev 5.0
© GRL Platform Solutions 2026 Version 5.0, July 2026. Updated 07.312026 Page 47 of 143


http://www.grlps.com/

@ SR

grlps .com

4. Connect the USB4 V2 microcontroller to power supply and to the control PC using a
USB Type-A to Type -B cable.

oo

pins of the USB4 Gen 4 receptacle fixture .

7. Connectthe unterminated ports of the

connected to the

V- connector

Connect the control PC to the MP1900A BERT using an Ethernet cable.
Connect the DC blocks (from the

MU195050A Data Outputs ) tothe TXON and TXOP

power split ters (that are

MU195020A Data Outputs ) to the TX1N and TX1P pins of the USB4

Gen 4 receptacle fixture .
8. Run the USB4 V2 microcontroller to control the DUT using ETT.

25PT0 PSPl SSTOOPI VEPASVPPATP! cAaEPPIOPQOOOPATDE QU £DE

USB4V2-LFPS- 2 | ®2 € S ii BRI RidEofEd Sokbtions

Figure 38 shows the

MP1900A BERT and oscilloscope
The calibrated stressed signal is attached to the
added to the fixture from the
generates aggressor signals. The microcontroller

executing the ETT.

@ support@grlps.com

receiver LFPS test setup diagram using the USB4 V2 microcontroller :

forthe Standard BERT for PAM4 with MU195050A mode
USB4 Gen4 plug fixture , and crosstalk is
MP1900A MU195020A Sl Pulse Pattern Generator which

is used to direc tly control the DUT by

w— | M, SMA cable

Anritsu AH54192A-01
(Power Supply
for AH54192A)

a

w7
wi
w3

40 cm, 1.85mm V connector Coaxial cable

Anritsu MP1900A

@ 50 0hm terminator

Mini-Circuits
..) 2X10-2183-5+
1

leleolole]
OOOO
\

Power

¢ splitter

Vi

Anritsu _I
% AHS41924 l: [l
e ] t

- 6dB
Attenuators

}

34VKF50A ]
Vto K Adapter ]

DUT

USB Type-C
passive cable

USB Ato B cable

13]jou0y
-ODIN ZAFESN

FIGURE 38. RX LFPS TEST SETUP USING PAM4 STANDARD BERT MODE WITH MU195050A

Connection Step s:

1. : N3y n3¢Zn3phs HNOBYLpHhveEyZzZ3INZHNHOKAGHS NHBHaA ° 1 Hbnjy LI
Section 6.1.1.2 disconnect

all connections to

the oscilloscope.
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2. Remove the connection between the MU181500B IQ Output| and the oscillo scope AUX
In/AUX Trig .

3. Attach the USB4 Gen 4 plug fixture to the DUT.

4. Using a USB Type - C passive cable, connectthe = USB4 Gen 4 plug fixture  to the USB4
V2 microcontroller.

5. Connect the USB4 V2 microcontroller to power supply and to the control PC using a
USB Type-Ato Type - B cable.

6. Connectthe MU195050A data outputs through DC blocks to the RXON and RXOP pins

of the USB4 Gen 4 plug fixture

Terminate the other end of the port of both V-connector power split ters.

Connectthe TXON and TXOP pins of the USB4 Gen 4 plug fixture to the oscilloscope

channels 1 and 3 respectively .

9. Run the USB4 V2 microcontroller to control the DUT using ETT.

© ~N

Figure 43 shows the receiver LFPS test setup diagram using the USB4 V2 microcontroller :
MP1900A BERT and oscilloscope for the Standard BERT for PAM4 with MU19 6050A mode .

40 cm, 1.85mm V connector Coaxial cable @ 50 ohm terminator p |
] I, SMA cable ®

Anritsu MP1900A

Mini-Circuits
ZX10-2-183-5+

0000
0000
]
L]

Anritsu AH54192A-01
(Power Supply
for AH54192A)

DUT

AH541920-01

Anritsu ¥

% AHS41928 TXN TXIP
Dxfferes "
Cinar At SB4 Gen4 Plug Fixture

Wtage Y Curnt A 6dB /
N Attenuators/ I/ \ \ DC Block
tput e Vot Vamp

O > D D ___.-/I 34VKF50A

Power Splitter V'to K Adapter

Kz

19]/013U0)
-ODIW ZAFESN

USB Type-C

s bl USB A to B cable
passive cable

FIGURE 39. RX LFPS TEST SETUP USING PAM4 STANDARD BERT MODE WITH MU196050A

Connection Step s:

1. : N3y n3Zn3ppHhs ANOBY LIpHveyz3NzZHANHBOIKEGHS NHBHA ° 1 Hbnjy LI
Section 6.1.1.1disconnect all connectionsto the oscilloscope

2. Remove the connection between the MU181500B IQ Output| and the oscillo scope AUX

INfAUX Trig .
3. Attach the USB4 Gen 4 plug fixture to the DUT.
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4. Using a USB Type - C passive cable, connectthe  USB4 Gen 4 plug fixture to the USB4
V2 microcontroller.

5. Connect the USB4 V2 microcontroller to power supply and to the control PC using a
USB Type-Ato Type - B cable.

6. Terminate the other end of the port of both V-connector power split ters.

7. Connectthe DC blocks (fromthe MU196020A Data Outputs ) to the RXON and RXOP
pins of the USB4 Gen 4 plug fixture

8. Connectthe TXOP and TXON pins of the USB4 Gen 4 plug fixture to the oscilloscope
channels 1 and 3 respectively.

9. Run the USB4 V2 microcontroller to control the DUT using ETT.

Figure 40 shows the receiver LFPS test setup diagram using the USB4 V2 microcontroller ,
MP1900A BERT and oscilloscope forthe Standard BERT for S| mode .

40 cm, 1.85mm V connector Coaxial cable @ 50 ohm terminator A .
bl S 2 ﬁ e,
Anritsu MP1900A

OO0
ejelele)

=

DC Block

Anritsu AH54192A-01 0
(Power Supply ) - DUT
for AH541 92A) = Power Splitter PY RCP. = - PLUG

Anritsu I R o C
AH541924 l:l .

Cifferential

Undas A

e 1 IR —I PY USB4 Gen4 Plug Fixture
/ z \
\

Volge ¥ Coent mh
> 6ds '

= Nl Attenuators 34VKF50A ®
D > > > Vto K Adapter

Toa]

J2J[0Ru0)
-ODIN ZAPESN

USB Type-C

USB A to B cable
passive cable

FIGURE 40. RX LFPS TEST SETUP USING S| STANDARD BERT MODE

Connection Step s:

1. : N3y n3¢Zn3phs ANOBY LI BHBveEyz3NzHNBI KA G6.HLIEEngcH° NNp VH
all connections to  the oscilloscope

2. Remove the connection between the MU181500B IQ Output| and the oscillo scope AUX
In/AUX Trig .

Attach the USB4 Gen 4 plug fixture to the DUT.

Using a USB Type - C passive cable, connectthe = USB4 Gen 4 plug fixture to the USB4
V2 microcontroller.
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5. Connect the USB4 V2 microcontroller to power supply and to the control PC using a
USB Type-A to Type -B cable.

Terminate the other end of the port of both V-connector power split ters.

Connect the DC blocks (from the  MU195050A Data Outputs ) to the RXON and RXOP
pins of the USB4 Gen 4 plug fixture

8. Connectthe TXOP and TXON pins of the USB4 Gen 4 plug fixture to the oscilloscope
channels 1 and 3 respectively.

9. Run the USB4 V2 microcontroller to control the DUT using ETT.

On the test selection page,  un-select all Calibration  selections as they were completed in
the previous section. Scroll down to access the R eceiver compliance , Aggressor signal
check, Frequency Variation, Margin Search test (optional) , Rx LFPS and LRD test
selections . Selectthe check boxes of the respective tests  to be run.

Note: The LFPS and LRD test selection sare 5023 oI Ul €2l Ff 2t 0 EpPAPAg ASAl Qi
USB4V2-LFPS- 2 land Sd &USB4V2-LRD- 2 license s from GRL Platform Solutions @
support@grlps.com _ respectively.

EI---|:_| 4 All Tests

---|:|{> Pre-Calibration

---|:| 4 Calibrations

---|:| € Optional

=- B4 RxTest

E!H 4 4.2.3 Receiver TER Tests

- @4 Case 1.TER
@€ Case2aTER
@ ¢ Case 2bTER
-.[@ € Captive Device:TER
- € Receiver Aggressor Check Tests
@€ Case 1:Aggressor Check
@€ Case 2a:Agaressor Check
- B¢ Case 2b:Aggressor Check
..[3 € Captive Device:Aggressor Check
@€ Receiver Frequency Variation Tests
@ 434 Receiver Frequency Variation test Case 1
@€ 434 Receiver Frequency Variation test Casze 2a
@€ 4.34 Receiver Frequency Variation test Case 2b
H 0 4.3 4 Receiver Frequency Variation test Captive Device
BH L Margin Search Tests (Optional)

EIH ) Pj Margin Search Tests

----- B¢ case 1:Pj Margin Search Test - Informative

------ B ¢ Case 2a:Pj Margin Search Test - Informative

----- B¢ case 2b:Pj Maragin Search Test - Informative

------ B ¢ Captive Device:Pj Margin Search Test - Informative

FIGURE 41. SELECT DUT RX COMPLIANCE, AGGRESSORSIGNAL CHECK, FREQUENCY VARIATION AND
MARGIN SEARCH TESTS TO BE RUN
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Select from the software menu to access the Setup Configuration page  and select
the Test Mode tab.
Select the checkbox to run tests in compliance mode for the DUT to meet the USB4 V2
Rx CTS compliance.
Test Mode  SigTest Setting ETT Setting  LRD Setting  SRL De-embed Tool
@ Compliance Mode
FIGURE 42. SELECT TEST MODE
o
Select from the software menu to access the Setup Configuration page.
Selectthe ETT Setting tab to call the ETT script from a remote host as described below:
Test Mode SigTest Setting ETT Sefting LRD Setting GRL De-embed Tool
ETT Version: w200
ETT Directony: CAUSBAETT
BERT Contral: [Anitsu_MP1500A
Test Port: ||} v|
] LaneReversal
TER Test Time(sec): 0
Lane Swap: |No|197v|
Generator Preset: ||} “ |
[ File Semaphore
DUT Type: Receptacis v
[C] Support Lane Reversal
FIGURE 43. SETUP FOR ETT ENVIRONMENT
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Selectthe ETT Version to be used.

2. Setthe ETT Directory field to the path where the ETT script is installed in the host
PC.

3. Select the BERT Control as vAnritsu_MP1900A V Bging the Anritsu MP1900A BERT
automation control) .

4. Select the Test Port of the DUT tovalidate for ETT test port mapping .

Select the Lane Reversal checkbox to enable reverse insertion of the USB Type-C
connector .

Setthe TER Test Time in secondsto run the Receiver TER tests.

To perform lane switching for the DUT , select the router and/orre  -timer setup in the
Lane Swap field.

8. Configure the BERT to preset  # as selected in the Generator Preset field.

9. Selectthe File Semaphore checkboxto enable the ETT vFile Semaphore Vfunction : Use
File Semaphore for FFE Preset Request

10. Select the DUT Type to map to the ETT DUT Type configuration.

11. Select the Support Lane Reversal checkbox if the DUT supports reverse insertion of
the USB Type- C connector .

25pavegd ol SSUQO®dI VEPAEFLOPATD! AADPD I QOP QOGRRAIBHE-Ql EDE Q
LRD-ANI ® 2 € S i U QRLIPERHBESNSHUtions @ support@dgrips.com

as

Ti | 2
Select from the software menu to access the Setup Configuration page.
Selectthe LRD Setting tab as described below:

Test Mode  SigTest Setting ETT Setting LRD Setting  GRL De-embed Tool

LRD Minmum Swing: 00 my

LRD Maximum Swing: 700 m'

FIGURE 44. SETUP FOR LRD TEST ENVIRONMENT

Setthe LRD Minimum and Maximum Swing values for the LRD swing calibration item
VLRD PRTS7 Swing Cali bration \/

GRL- USB4- V2- RXA MOI & User Guide Rev 5.0
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Select fromthe menuto access the Margin Test page. The user can configure the PJ
margin search test values, i.e. jitter initial value , Step size, maximum error, test duration
and maximum step to be applied inthe Case 1 or Case 2a PJ margin search tests.

By default, the PJ margin search test  values are those defined in the specification. To

apply the default  values, selectthe Wse Default Value Ogheckbox to allow all existing
values to be reset to default.

) Use Defautt Value

Case 1:Fj Margin Search Test - Informative  Case 2a:Pj Margin Search Test - Informative
Casel
AsymmetricReversed 3k TXRX1

Symmetric StraightR¥0  SymmetricStraightRX1  AsymmetricStraight3cRXRX2  AsymmetricReversed WRAXRX2  AsymmetricStraight 3 TXRX0
B FJ2 PJ3 PJ4 FJ5

Jtter Initial Value 2500 mll
Margin Step Size: 10

Margin Max Error: 1e-8 ration
Margin Test Duration: & SEC

FIGURE 45. CONFIGURE PJ MARGIN SEARCH TEST VALUES

After selecting the desired Rx tests and setting up the test environment , select from

the software menuto access the Configurations page. Set the required parameters for
the Rx tests as described below.

gNHPHpYyZH3Hz e®ht ZzHzZOpypHABYNBYLIPpNHHNPpLZZRyhHhonzECpAHB

O Rx Test - Set Default
Read Emor Court Method: ETT =
Enable Check Emor Counter: e
Save BERT Setup Cnly False =
Case 2. Skip Pj Magnitude Adjustment: Fdse
. Use Single Symmetric./Asymmetric Calibration Result For All Lanes False >
=8 Receiver Aggressor Check Tests
. Select Scope Channels for Aggressor Check: CH1 & CH2 =
=8 Receiver Frequency Variation Tests
.. Frequency Variation Test Patiem: Type | >
. Freguency Variation Test Cycle: 10
o- Margin Search Tests (Optional)
D Pj Margin Search Tests
. Margin Limit Line: Calibrated v
. Margin Search Live Plot: Trus -
=8 GEN4 Receiver LFPS -
FIGURE 46 . CONFIGURE TEST PARAMETERS
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For the USB4 V2 Rx test, as any of the four high - speed signal pairsinthe  USB Type-C
cable can be used as the Rx Lane, all four high -speed signal pairs need to be measured
for Link Operating Margin Evaluation. Each of the four path directories should contain the
corresponding lane files as follows:

I Test_Channel.s4p

i BERT_Sdd22.s2p

I BERT_Sdd21.[scope format]

T complementary (In the SigTest package download ed from USB - IF)

< Link Operating Margin Evaluation » Rx0 » < Link Operating Margin Evaluation > Rx1 » <« Link Opersting Margin Evaluation > Tx0 > <« Link Operating Margin Evaluation » Tl »
Name - Name " MName - Narne -
complementary complementary complementary complementary
[ BERT SDD21.bin [ BERT_SDD21.bin [} BERT_SDD21.bin [] BERT_SDD21.bin
[7] seRT spp2252p [] BERT_sDD22.52p [ BERT_SDD22.52P [ BERT_SDD22.52P
[ Test_Channel.s4p [ Test_Channel.s4p [] Test_Channel.s4p [ Test_Channelsp

Y 3SNPpHBY LI Bv: z &njhuH z ysef NGsA Simyle Ixradd@®p Jafeffdr Test  Vio vTrueV
to use the RX0 and T XO lane Calibration result s for R X1 and TX1 TER tests by flip ping the
USB Type-C cable at the DUT side.

40 cm, 1.85mm V connector Coaxial cable @ 50 ohm terminator Bl viocireun
] M, SMA cable - i zx?&zfjglx-ss\»
Anritsu MP1900A
Ethernet Cable
USB A to B cable
B | |
- TZ ] MU196020A §
A e 0w T MU195050A
- . = DC Block
b |
: 1 / USB4 Gen4 Receptacle Fixture
Hlel==—=—=— === J{T b
nleie e co s - - - - - {I::‘,_
Blo =
. TXIN S8
Anritsu AH54192A-01 t S =
(POWGF Supply TXIN TX1P : '_%
S
for AH54192A) 7 ) Z Type C passive cable 0.8m
T @ Flip DUT side of Cable Connector
vee Seleckr [ | Avsaio2a ) TX1P
0 [f froool || t
V] | -l
1 DUT
6dB
Cutput ‘
D V(. v; m.p Attenuators__=" 34VKF50A L
V to K Adapter O
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TABLE 6. RX TEST PARAMETERS DESCRIPTION

Parameter

Description

Read Error Count

Epapl yHYLPBHVvKesVHEOPYLINNHNHBZ BV ° 2

Method error counter.
Enable Check Error vTrueV B nfjA B Z A € 2 & o tRyyNBpvix| Zirgddpismbie p disable
Counter verification for the error count in the Rx test.

Save BERT Setup Only

veczaeApVHnABCZAC:tagasnugMiopop are siirp thah & p
you only want to save the BERT test setup (calibrated result s
for Case 1 and Case 2) in the Rx test.

Case 2, Skip PJ

vcz@ApVBHnNABCZACZZz o by LBl ZApMBEPY

Magnitude Adjustment the periodic jitter at its fixed spec value and calibrate the

stressed eye using other impairments.
Use Single vczaeApVHnNABCZACZz ®@®o By LIP B!l 2ZAp vabpiypy
Symmetric/Asymmetric single calibration result from the symmet ric or asymm etric link

Calibration Result For
All Lan es

for all test lanes , assuming that all lanes behave identicall

Y.

Receiver Aggressor Check

Tests

Select Scope C hannels
for Aggressor Check

Select eithe r a single channel (CHYCH2) asthe positive
aggressor path being monitored or both channels ( CH1 & CH2/
CH2 & CH1) to allow simultaneous observation of both

aggressor lanes on th e oscilloscope.

Receiver Frequency Variatio

n Tests

Frequency Variation
Test Pattern

Select the test pattern to be used in the Rx Frequency
Variation tests.

Frequency Variation
Test Cycle

Set the number of frequency  variation test iterations

as defined by the CTS).

(10 times

PJ Margin Search Tests (Optional)

Margin Limit Line

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

Margin Search Live Plot

voHZPpVBHNABCZACZZ oy LBl zApBHb LINI LI
plot that updates as the margin test is performed to indicate
progress of the test results.

Gen4 Receiver LFPS

Swing Setting of Setup
78

Select the low or high - power mode for the LFPS voltage swing
at specific configurations.

Receiver L FPS Aggressor Signal Check

Select Scope Channels
for LFPS Aggressor
Check

Select channel 1 (CH1) or channel 2 (CH2 ) onthe oscilloscope
to be used to verify that the required LFPS interference
environment is correctly established and that the DUT
maintains proper LFPS detection thresholds and timing against

GRL-USB4-V2- RXA MOI & User Guide
2026
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adjacent -lane LFPS activity.

LRD Test
LRD Save BERT Setup vcza@ApVBHnABCZA 7 tsgabhngMiogop are sirp thah & p
Only you only want to save the BERT test setup for the LRD test.
LRD Waveform Acquirement
ETT Link Type Select the Symmetric Link or ~ Asymmetric Link of either
90Q0pyH ml30aijsz3AmeA5quﬂGm
] y Hz 3A0njy Ap v o besafplied ford RBVwaveform
capture.

Select . from the software menu to access the Run Tests page. Select the Run Option
as desired before clicking on the Run Tests button to start testing the DUT . (Thisis
similar to Section 5.8; refer for more details. )

Run Option

© Skip Test i Result Exists

Fun Tests

(") Replace f Result Exists

FIGURE47. RUN TESTS

GRL- USB4- V2- RXA MOI & User Guide Rev 5.0
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The Report E page has all the results from all the test runs displayed. If some of the
Delete button. Also

results are not desired, they can be individually deleted by using the

for a PDF report, select the
in the report, make sure the

Generate r eport button. To have the calibration data plotted
box is checked.

Plot Calibration Data

Result

No TestName Result Limits Va .
1 Voltage Swing Calibration | pass  [ETR N/

2 Scope Intrinsic Noise Measurerr  IIGEEE NAA M

3 Level Mismatch Calibration | pass (IR N/ =
4 R. Calibration | pass [N Ny
5 SNDR Calibration EEEEEE A N/
5 ACCM Calibration __rass I N/

4 m b

Generate report

Delete

®

=

(] Delete Al

B Flot Calibration Data

FIGURE 48. REPORT RESULTS PAGE

This portion is populated from the information in the DUT tab from the

Session Info tab.

Anritsu USB4 V2 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

G

A

L
USB4_V2_RX001

1000888ABC

Granite River Labs

David

16 Apr 2024

1.00.16

FIGURE49. DUT INFORMATION
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with their respective

No TestName Limits Value Results Test Point Link Type Test Lane Pj
Frequency
1 Vaoltage Swing Calibration N/A N/A =N | Case 1 N/A N/A N/A
2 Voltage Swing Calibration N/A NIA EEEEE | Case 2 (For | N/A N/A N/A
Case 2a+2Zb
Calibration)
3 Level Mismatch Calibration N/A N/A [ Pass X N/A N/A N/A
4 Level Mismatch Calibration N/A N/A =S | Case 2 (For | N/A N/A N/A
Case 2a+2b
Calibration)
5 RJ Calibration N/A N/A = | Case 1 N/A N/A N/A
6 RJ Calibration N/A N/A =S | Case 2 (For | N/A N/A N/A
Case 2a+2b
Calibration)
7 SNDR Calibration N/A N/A [ Pass IEEEK N/A N/A N/A
8 SNDR Calibration N/A N/A BE=EN | Case 2 (For | N/A N/A N/A
Case 2a+2b
Calibration)
9 ACCM Calibration N/A N/A [ Pass JIEEX N/A N/A N/A
10 | ACCM Calibration N/A N/A I | Case 2 (For | N/A N/A N/A
Case 2a+2b
Calibration)
11 PJ Calibration N/A N/A | Pass JIEEEEK N/A N/A 1 MHz
12 | Pd Calibration N/A N/A | Pass =X N/A N/A 2 MHz
13 | BJ Calibration N/A N/A [ Pass JIEEX N/A N/A 10 MHz
14 | BJ Calibration N/A N/A [ Pass X N/A N/A 50 MHz
15 | PJ Calibration N/A N/A BEEEEE | Case 1 N/A N/A 100 MHz
16 | P Calibration N/A N/A =S | Case 2 (For | N/A N/A 1 MHz
Case 2a+Zb
Calibration)
17 | BJ Calibration N/A N/A EEEEE | Case 2 (For | N/A N/A 2 MHz
Case 2a+2b
Calibration)
18 | B Calibration N/A N/A I [ Case 2 (For |[N/A N/A 10 MHz
Case 2a+2b
Calibration)
FIGURE 50. RESULTS SUMMARY TABLE EXAMPLE
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This portion is populated  with results from each of the calibration and test runs. Here the
results are explained in depth with supporting data points and screenshots. If the Plot
Calibration Data checkbox is selected, then the plots are also displayed.

19. PJ Calibration [Case2,PJ4]

PassiFail Stats : Pass

Cal Parameter : Pj_Case2_PJ4

Settings :  66.0000 mUl(p-p)
Measured Value 1 759005 mUl(p-p)

Pj Frequency :  50.0000 MHz

Test completed time : 07 March 2024 11:44:44 AM

Screenshots 1

Histogram: PJ/RJ

0.07 T T
0.06 [Screenshots 2
Horizontal Bathtub Curve Tj
10° =
0.05 T |
———— Target|
0.04
10°°
0.03
-}
=}
2
0.02 o
0.01
0 10'15 L
0 0.2 04 0.6 q
un
[PilCasez_PJd) Plot
Pj(Case?__PJ4)
102.7231 — * Pj(Case2_PJ4)
— Linear
97 3586
_; 919941
=]
5
£ ssess
= -
Olww oo:  ©@@®>1 oo
hﬂrl;‘lnrrvn\nnr Current Mean Min Max
© Vmax(1) 267.870 mV 268.024 mV 267.870 mV 268178 mV. 3 75.9005
074 082 09 098
Setting(Ul(p-p))
FIGURE 51 CALIBRATION/T EST RESULT DETAILS EXAMPLE
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7.2 Delete Test Results

To individually delete any unwanted calibration/test results, select the corresponding
result row and Delete button.

To entirely remove all existing calibration/test results, select the Delete All button.
Result -
(Generate report
No Test Name Result Limits N —

[@-_] Delete
([@E] Delete Al ]

FIGURE 52. DELETE ALL RESULTS
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The usage model for the ~ GRL- USB4- V2- RXA software is that the test results are created
Z3NBQZn3yzZn3pNBZABZBV | niopHEPAANNIOBNIBEYLIPHZL L &enjl 2y
application and return later to continue where the user left off.

Save and Load Sessions are used to save a test session that the user may want to recall s o
&2YypHMDBboLPBZAPpHBI Z3BbVADbnNy!l LIOYbhupybpp3IBNNsSSpHPpPSYBAPA
needed.

I To save atest session , with all of the test parameter inforrﬁation, test results, anq '

any waveforms, select the Options drop -NNb3HOp3ZHzZ3NHBYyLP3SHAp&pl yHVE
I Toload atestsession back into the application, including the saved test parameter

settings, select Options A VvV NZNDHBé&p AAnjN 3 Oym

I To create a new test session and return the application back to the default
configuration, select Options AVv2pbbhépAANN3Oym

Application | Options | License  Windows  Help
Save App Property

Load App Property

Mew Session ;
Result Save Session
Load Session

Mo

Result Limits

FIGURE 53. SAVE/L OAD/C REATE TEST SESSIONS
gL BHBYPAYHI N3tnpZHzZynN3Hhz3NHBApAAnNNZHBHpACZC&®YABZHpPBHAzZD
which is a compressed zip - style file, containing a variety of information.
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Note the MP1 900A BERT is used in the following calibration and test methodolog ies.

Set up the physical equipment connections without the I1SI channel, as per Figure 10.

i. GotoMenuBar A File A Initialize.
ii.  Switch modulation type to VPAM3\V. See Figure 54.
ii. dNBYNBCenyypHBYZNHZINHBAPpYH: @NI AHé NZHFigug $PNBH Vv 3 njy
iv. ~Goto PPGA Misc2.
v. épybh: &Nl Apée NZHI pKYI8BHOOBVIMNEY &EpoperaeN v
vi. SetBit Rateto 25.6Ghit/s . See Figure 56.
vii.  Set Offset (ppm) to O ppm.
vii. 6pYBH%EZYt Zy H: &NaB & M EFHpRTS v
ix. Set Test Patternon PPGy NBHTF&\Vd 3NB! p 3 p3r1-dp V Bl iBgey Agure 57.
X.  Turnon PPG Data Output.
xi. GotoPPG A Emphasistaband turn 03 B v ° z $étinge\V See Figure 58.
xii.  Turnon VSSCV, with settings of 32kHz with 3400ppm triangle down spread. (SsC
will remain on for all of the following steps.) See Figure 59.
xiii.  Adjust Total Amplitude onthe BERT . A differential amplitude just over the 1090mV
voltage swing should show as an initial value.
xiv.  Set initial CM frequency to 400MHz and amplitude to 0 mVpp . Turn off CM output
See Figure 60.
xv.  Setinitial DM frequency to 10GHz and amplitude to 0 mVpp . Turn off DM output
See Figure 60.

xvi.  Set SJ1 frequency to 100 MHz and amplitude to O Ulpp . Turn off SJ1 output. See
Figure 61
Xvii. Set RJ amplitude to 0 Ulpp and turn off RJ output. See Figure 62.
XViii. Go to PPG -> Output.

Xix.  Turn on Glitch -free. See Figure 63.
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[71 PAM4 PPG © C: OFF
_Clock Setting
Clock Source |Unit1:5|ut4:MU1815ooa ‘v‘
Bit Rate |USE.4 Gend ‘v‘ [ 25.600 004‘ GBRaud
Offset ‘ 0‘ ppm
Output Clock Rate |Ha|frate ‘v‘ Max: 64.2006G
Reference Clock |Interna| ‘v‘
| —=
FIGURE 54. MODULATION TYPEV a ° SE\\l‘fl'lNG
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[4] Jitter Modulation Source
ﬁ ssc (el s Wi~ il e Gl
10 He 0 Hz 33000 Hz  0.000 Ulp-p | 0.000 Ulp-p
Clock to PPG "
Half-rate lﬂﬂ'::
Ref Clock .
AUX Input Clock Sub-rate Clock "
Clock SourceIUnitl:SIot2:MU181CiDDB |v} |
i )
Center Frequency [ 12 500 000 | kHz
Offset [ [}1 ppm
Reference Clock [Internal |v]
Calibrated Module S/N [ ]
FIGURE 55. JITTER CLOCK SOURCE SETTING
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[7] PAM4 PPG © c: OFF
B Emphasis
_Clock Setting
Clock Source ‘Unitl:SIotd:MUlSlSDDB ‘v‘
Bit Rate ‘usaa Gen4 ‘v‘ ‘ 25.600 004‘ GBaud
Offset ‘ 0‘ ppm
Output Clock Rate ‘Halfrate ‘v‘ Max: 64.2006G
Reference Clock ‘Internal ‘v‘
FIGURE 56. PPG MISC2 SETTINGS
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: ALK Err. Single Err.
R onrrm OUPU! GRITD Addition Addition
[7]1 PAM4 PPG G c: OFF
Test Pattern @ ‘ﬂ«ll List |v|
PRTS |v|
8
wss, PRBS Inv o/7l N E%raycu(hr Pre Coder
PRBS 19 PIMSB o 2 %
. : B
Generator "~ |Lse, | PRBSInv 20l Eooa [P
~=ErEERb |
,| Logic 2l 1L Bit —= ‘
b s o P |7 shin T “‘_l
Iy Lﬂglt %’I‘- ] Iy
b s e P | »&—
FIGURE 57. PATTERN SETTING
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7] 21 FINEl Datal |w c: OFF
B Output |® Emphasis |B Pattern | Error Addition | Miscl | Misc2
O Channel oli 151 Off
L On | IFSCHO O | .
= p = —» B - —
e 1] 2] 3] -0 1] 2] 3] —10
File Operation Recall Store Initialize
Standard/Preset @ |USER w | - |Coefficient ¥ | - |Preset0 v
Amplitude 0.620 | Vpp
Output Monitor
Coefficient B
C-3 | p.ooo ooo || |
Cursor dB
€2 | 0.000 000 | | Y 0.000]
C-1| 0.000 000 || [ [ 0.000]
€o | 1.000 000 (_0.000]
Cl | p.000 DOD |__0.000]
c2 | 0.000 000 | 0000 | [ va vb ve va Ve vi vg vh vi vj
| U.clclﬂ'l
C3 | 0.000 000 pr—
| D.o0D|
C4 | 0.000 00O
C5 | 0.000 00O
C6 | 0.000 000 0.000
4 »
FIGURE 58. PPG EMPHASIS SETTING
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[4] Jitter Modulation Source
si1 Qe ss2 | u) il Ry il e el
1000 000 Hz 10 0.000 Ulp-p | 0.096 Ulpp
| 0163Upp |  0.000 Ulpg | 1 |
Clock Source Clock to PPG
> | Unit1:Slot2:MUL81000B | 64G PPG —
12 800 002 K 25.600 004 Gbit/s
Ref Clock
| 1/1 »
—_—
12 300 002 kHz
AUX Input Clock
fptt ot Sub-rate Clock
| 1/8 »
1 600 000 kHz
Profile |Triangu|ar |v|
Type |Down |v|
Offset 0| ppm
Frequency| 3z UUU| Hz
Deviation | 3400 | ppm
W
)
o=
2
=
[}
=
B
= (1-3)Fc
1 iFpriocd
Time (s)
FIGURES9. SSC SETUP FOR TEST CASE 1
GRL- USB4- V2- RXA MOI & User Guide Rev 5.0

© GRL Platform Solutions 2026

Version 5.0, July 2026. Updated 07.312026

Page 69 of 143


http://www.grlps.com/

i'@‘ GRS

grips.com
[8] Noise Generator
External Input - o
External Input ——— = Noise Output i
Noise Output
0.200 mVrms
FIGURE60. CM AND DM SETTING
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[4] Jitter Modulation Source

10 Hz 32000 Hz 0.000 Up-p | 0.136 Up-p
0.000 Ulp-p | 3000 ppm|| | |

Clock Source Clock to PPG
» Unitl:Slot2:MU1810008B - 564G PPG ———————»
| | .
12 800 002 kl—li!I 25.600 004 Gbit/s
Ref Clock

1\ 7
—
12 800 002 kHz

Sub-rate Clock
| 1/8 »
—
1600000 kHz

AUX Input Clock

Frequency | 100 000 000 | Hz
Amplitude | 0.000 | Ulp-p
[ 0.000) ps p-p

10000

100

L]
oy
=
=)
o’
']
=
£ 16
=
E
o
]
]
E
B

oo am 0.1 1 10
Modulation Frequency (MHzZ)

FIGURE 61. SJ1 SETTING
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[4] Jitter Modulation Source
si1 s (ss2 | ssc gl sul
100 000 000 Hz 0 Hz 32 000 Hz | 0.000 Wp-p
'~ 0.000Up-p | 0.000 Upp 3000 ppm |
—
Clock Source Clock to PPG
5 Unitl:Slot2:MU1810008 > 64G PPG ——————————
12 800 002 kl-tl | 25.600 004 Ghitfs >
Ref Clock
1/1 »
| 12 800 002 kHz
AUX Input Clock
fpu? Lo Sub-rate Clock
1/3 »
[N —
Filter |‘User |‘!'|
HPF | oFF v | LPF oFF |v|
Amplitude | 0.000 | Ulp-p | 0.000| ps p-p
RMS Convert |E-12 [l 0.000 orm'| Uirms | 0.000 ooo'| ps rms
=2
&
2
')
=
=
=
=%
£
of
g
E
E
Modulation Frequency {(Hz)
FIGURE 62. RJ SETTING
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[7] PAMA PPG c IEgERR 4 c: OFF -

® Output |B Emphasis B Pattern |[Error Addition | Miscl | Misc2

Output
Ext ATT Factor @
Baud Rate USB4 Gend v 25.600 004 | GBaud
0.000 | dB
Output Data @/ ON w | Clock |ON v
0.300| Vpp
Level Guard OFF Setup... itch- m
] p Glitch-free T

Total 0.300 AC OFF
Amplitude

| 0.150 |
) ’ Upper Eye
Amplitude

150 |

Voltage | 0.000 | v

0.000 W I I Lower Eye
Amplitude

Lewelo, [ 00 A A
Volta ge | -0.150 | W

Cable for
Data Output

Half Period Jitter @ 0.000 @/]1789A 0.4m Cable (Recommend) |w
Delay W ® M/ Calibration @ mu 0 ps

Jitter Input @ OFF Relative 0 | muUl

FIGURE 63. TURN ON GLITCH- FREE

9.1.2.1 Oscilloscope Vertical and Haorizontal Setup for Waveform C apture

Set up the Scope as listed in Table 7.
TABLE 7. OSCILLOSCOPE VERTICAL AND HORIZONTAL SETUP

Setting Setup

Vertical Chl-: LIJoHj CZAn3phyLpbHst ceeehHZzZ3ppHNL HY LIP

Record Length 64 M for Keysight UXR scope and 40M for other vendor scope ina
single acquisition

Sample Rate 128 Gs/s for Keysight UXR scope and 80 Gs/s for other vendor scope

Averaging OFF
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Setting Setup
Sample Mode Real Time
Bandwidth 25GHz (which allows for 3 ™ harmonic capture at  25.6 GBaud/s)

Vertical Scale

Set to full screen without clipping

Sin x/x OFF
File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help bl
4 Acquisition i ° 0.0V | n7
Sampling Mode — Acquisition Mode
© Real Time © Normal
@ segmented (X 800 mV
o= @ High Resolution 500 o
< RealEdge Automatic | ‘o
2 200 mV
Won Frequency Response sy
3 Sin(x)/x Interpolation Flat Mag, Linear Phase 200 mv
&l off
Bandwidth Limit -400 mv
Averaging Automatic
B Enabled
# 0/ Average 50 mV
[T\—A- Standard Bandwidth 600 mV
Display Status
Sampling Rate
pling B Enabled 200 mV
© Automatic @ Manual
—  a— 0.0v
[1 ‘ L -200 mv
Memory Depth ~400'o
@ Automatic © Manual 000 m¥
: -800 mv
2.00000 Mpts v | A 1
v?'. 00 s/ []0.0s 9 gu |
Jitter/Noise
& Results (Measure All Data)
2 < | Source Channel 1-3 Rirms,narow 153 ps DDJpp 123ps Edge Direction  Both
RJ Method Spectral DJ&S 171ps DCD 123ps Measurement  TIE (Phase)
Data Rate 55000039 GHz Transitions 1374965 M ISlpp 00s
Pattem Length  Clock PJrms 2204s DDPWS 123ps
TH1E-12) PELLT PIES 940 fs Clock Recovery ~ Constant Freq
FIGURE 64 . OSCILLOSCOPE VERTICAL AND HORIZONTAL SETUP
9.1.2.2 Oscilloscope AC Common Mode (ACCM) Setup

Set up the Scope as listed in

Table 8.

TABLE 8. OSCILLOSCOPEACCM SETUP

Setting

Setup

Sample Rate

128 Gs/s for Keysight UXR scope and 80 Gs/s for other vendor scope

Record Length 64 M for Keysight UXR scope and 40M for other vendor scope ina
single acquisition

Bandwidth 25 GHz

Vertical Scale Set to full screen without clipping

CDR OFF

Averaging OFF

Sin x/x OFF
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Turn off SJ1, RJ, DM and CM on the BERT.

Adjust the signal amplitudeto  achieve 1090 mV.

Set up the scope so that Channel 1 and Channel 3 scale to 80% of screen.
Capture a single - ended pair of signal waveform on the scope.

Run the SigTesttool according to section 8.3.1 of the SigTest User Manual
documentation

[71 PAM4 PPG = [ZaCkRR M c: OFF -

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

aobkwbdpE

Output
Ext ATT Factor @
Baud Rate USB4 Gend v 25.600 004 | GBaud
0.000 | dB
Output Data B|ON ¥ | Clock |ON v
0.300| Vpp
Level Guard OFF Setup... itch-
G p Glitch-free ON 0.000]| v

Total .
Amplitude 0.300 [Vl AC OFF

-
W
W

Lewvel2 | .
Voltage | %150
- Upper Eye
Amplitude

150 | mv

Levell | ) |||- -
Voltage | E'E[[| v

Offset 0.000 [BY | | Lower Eye
Amplitude

150 | my

Levelo | en |
Voltage | 0150y

- Cable for
Half Period Jitter @] 0.000 Data Output @/ ]1789A 0.4m Cable (Recommend) |w
Delay W © M Calibration @ mu 0 ps
Jitter Input @ OFF Relative 0 | mUl

6. For SigTest measurement, use the following template:
1 Test Point: tp3_prime
1 CTS Test Template: calibration
1 Command example:
\USB4_SigTest.exe gen4 rx tp3_prime calibration C: \SigTest\ Waveforms \
p_prts7_preset_0.bin n_prts7_preset_0.bin calibration_report none
7. Retrieve the Voltage Swing measurement.
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Electrical Compliance Test Specification for GEN4
Date: S5-Mar-24
DIR: CWORLMEx Test SolutionWApplications\WJSBA V2 AN RxTest\u
Files: p_TempWaveform0 preset O.bin n_TempWaveform0 preset 0.bi
AT CM Measurement: AT CM: Vac [mVp2p] 32.4
FT Titter Measurermnent mUIp-p: Flpp 39.52067
RI Titter Measurement mUIrms: RIrms 3.7258785
Informative: Symbol Rate [GHz] 25.5565 Drift [PPh -1699.37
Vertical Analysis Test:
TH SNDE Measurement [dB]: TH SNDE [dB] 4200339
TH_LEVELS MISMATCH Measurement: T¥_LEVELS MISMATCH %
WV SWING Measurement [myVp-pl: WV SWINGpp
Histogram: PJ/RJ
0.14 T T T T T T T T
T Py
[ bby
012 [ IRj |
N(p,0)
0.1
0.08
0.06
0.04
0.02
0 4= «SNNNNEENENENNSNENR. - | =
15 1 05 0 0.5 1 15 2
[pS]
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Horizontal Bathtub Curve T,
0 J
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T
- ——— Target
107° -
o)
9 e B e e e e e e e e e v ]
S
10-10 5 e
10715 ]
0 0.2 0.4 0.6 0.8 1
(i
8. Adjust the BERT voltage swing setting and repeat Steps 2 to 7 until the desired result
is achieved.
9.3 Level Mismatch Calibration for Case 1
1. Keep the Voltage Swing as calibrated in the previous step .
2. Turn off SJ1, RJ, DM and CM on the BERT.
3. Adjust the Lower Eye Percentage on the BERT to achieve 0.975.
4. Capture a single - ended pair of signal waveform on the scope.
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[7]1 PAM4 PPG & c: OFF -
B Output |B Emphasis |B Pattern | Error Addition| Miscl | Misc2
Output
Ext ATT Factor @
Baud Rate USB4 Gend v 25.600 004 | GBaud
0.000 | dB
Output Data @ ON ¥ | Clock ON v
0.300| Vpp
Li 1G d OFF Setup... itch-
eve| Guard @ etup Glitch-free ON 0.000| v
Total .
| 0.150 | y
’ g Upper Eye
Amplitude
Levell ' .
Voltage | 0.000 | v
| | Lower Eye
Amplitude
Levelo | e
\oltage | -0.150 | v
: : Cable for
Half Period Jitter @ 0.000 Data Output B )1789A 0.4m Cable (Recommend) |Ww
Delay W B| MW Calibration @ mu 0 ps
Jitter Input @ OFF Relative 0| mul
5. Run the SigTesttool accordingto  section 8.3.1 of the SigTest User Manual
documentation
6. For Sig Test measurement, use the following template:
1 Test Point: tp3_prime
1 CTS Test Template: calibration
1 Command example:
\USB4_SigTest.exe gen4 rx tp3_prime calibration C: \SigTest\ Waveforms \
p_prts7_preset_0.bin n_prts7_preset_0.bin calibration_report none
7. Retrieve Level Mismatch measurement.
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Flectrical Compliance Test Specification for GEN4
Date: 5-Mar-24
DIE: CMGRELYRx Test SolutiontApplications\WUSB4 V2 AN RuTestWAppDatatWWaveformsh
Files: p_TempWaveform0 preset_0.binn_TempWaveformd preset_0.bin
AC CM Measurement: AC CM: Vac [mVp2p] 31.4
P7 Titter Measurernent mUIp-p: Plpp 39.213
RI Jitter Measurement mUTrms: Rlrms 3.69517
Informative: Symbol Rate [GHz] 25.5565 Drift [PPh -1699.31
Vertical Analysis Test:
T¥_SNDR Measurerment [dB]: TX _SNDR [dB] 41.46201
TX_LEVELS MISMATCH Measurement: TX LEVELS MISMATCH 0.97054
WV SWING Measurement [mVpn]: V _SWINGpp 1095.2
Histogram: PJ/RJ
0.1 4 T T T T T T T
[ P
DDJ
pAZT COR ]
N(p,0)
0.1

0.08

0.06

0.04

0.02

O 1 | i
-15 -1 -05 0 0.5 1 1.5
[pS]
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Horizontal Bathtub Curve Tj
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- ——— Target| |
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0 0.2 0.4 0.6 0.8 1
(Ul

8. Adjust the BERT Level2 Voltage setting and repeat Steps 3 to 7 until the desired result
is achieved.

9.4 RJ Calibration for Case 1

1. Keep the Voltage Swing and Level Mismatch as calibrated in the previous step .

2. Turn off SJ1, DM and CM on the BERT.

3. Adjust RJ on the BERT to achieve 0.0085 Ulrms.

4. Capture a single - ended pair of signal waveform on the scope.
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SJ1 M sJ2 |

10 He
| o.000upp

10 Hz

o (Ol o ; u
32 000 Hz|| 0.000 Ulp-
0.000 Ulp-p = 3000 m|
p-p PP

Clock Source
Unit1:Slot2:MU181000B

Clock to PPG
- 64G PPG ———»

>
12 800 002 K

AUX Input Clock

| 25.600 004 Gbit/s

Ref Clock
1/1 »

l 12 800 002 kHz
Sub-rate Clock

' 1600000kHz*
FiIter|User |v|
HPF | OFF |v| LPF | OFF |¥|
Amplitude | 0.100 | Ulp-p | 3.900-| ps p-p
RMS Convert E-12 |v| | 0.007 1t:-i| Ulrms | 0.277 61?.| ps rms

-
i
=
=
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£
=
=
S
™3
]
£
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5. Run the SigTest tool according to
documentation.

Modulation Frequency (Hz)

section 8.3.1 of the SigTest

User Manual

6. For the SigTest measurement, use the following template:

1 Test Point: tp3_prime
1 CTS Test Template: calibration

1 Command example:

AUSB4_SigTest.exe gen4d rx tp3_prime calibration C:

p_prts7_preset_0.bin n_prts7_preset_0.bin calibration_report none

7. Retrieve the RJ measurement .

8. Adjust the BERT RJ setting and repeat

\SigTest\ Waveforms \

grlps .com

Steps 3 to 7 until the desired result is achieved.
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Electrical Compliance Test Specification for GEN4
Date: S-Mar-24
DIE: CMORLYWEx Test SolutionthApplications\WUSB4_ V2 AN ExTestWAppData\iWaveformsh
Files: p_TempWaveformO preset 0.bn TempWaveform0O preset 0.bin
AC CM Measurement: AC CM: Vac [mVp2p] 311
PI Titter Measurement mUIp-p: Flpp 38.208906
RI Titter Measurement mUIrms: RIrmsg 8.42617
Informative: Symbol Rate [GHz] 00481 Drift [PFL -1699.96
Wertical Analysis Test:
T¥ SNDR Measurement [dB]: TH SNDR [dE] 41.468619
T LEVELS MISMATCH Measurement: TX LEVELS MISMATCH 0.97055
WV SWING Measurement [mVp-pl: WV SWING-p-p 1093.9
Histogram: PJ/RJ

0.09 T T T T T T T T T

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0
-2 -15 -1 -05 0 0.5 1 15 2
[pS]
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Horizontal Bathtub Curve Tj

100 T T T

[prob]
|

10—10 E

Tj

- ——— Target

[l

9.5 SNDR Calibration for Case 1

Turn off SJ1 and CM on the BERT.
Set the DM frequency setting on the BERT to 10 GHz.
Adjust the DM amplitude to achieve 32.5 dB.

PO Dd e

Keep the Voltage Swing, Level Mismatch  and RJ as calibrated

0.8

in the previous step.
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[8] Moise Generator

Ext

[
L

External Input
External Input

L 4

|
I — +  Noise Output
Noise Output

WN o)

0.200 mvVrms

Presets |Manua| |v|

Amplitude

Frequency

20-“ mvpp

|' 10.000\‘ GHe

5. Run the SigTest tool accordingto  section 8.3.1 of the SigTest User Manual
documentation.

6. For the SigTest measurement, use the following template:
I Test Point: tp3_prime
1 CTS Test Template: calibration

1 Command example:
\USB4_SigTest.exe gen4 rx tp3_prime calibration C: \SigTest\ Waveforms \
p_prts7_preset_0.bin n_prts7_preset_0.bin calibration_report none

Retrieve the SNDR measurement.

Adjust the BERT DM amplitude setting and repeat Steps 4 to 7 until the desired result
is achieved.
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Electrical Compliance Test Specification for GEN4
Date: H-har24
DIR: CMORLYRx Test SolutionApplicationsWUSB4 V2 AN RExTestWwAppDatat\Waveformsh
Files: p_TempWaveform0_preset (n TempWaveform0 preset O.bin
AC CM Measurement: AC CM: Vac [m¥VpZp] 33
FT Titter Measurement mUIpp: Flpp 38.438502
RIT Titter Meagurement mUTrms: RI1ms 10.204135
Informative: Symbol Rate [GHz] 25.556402 Drift [PEL -1609.53
Vertical Analysis Test:
T¥_SMNDR Measurement [dB]: TX_SNDR [dE] 32.521909
TX LEVELS MISMATCH Measurement: TX LEVELS MISMATCH 0.97053
V_SWING Measurement [mVp-p]: V_SWINGpp 1094.3
Histogram: PJ/RJ
0.07 T T T T T
T P
DDJ
Ra6i COR |7
N(p,0)
0.05 .
0.04 :
0.03 I
0.02 _
0.01 .
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1. Keep the Voltage Swing, Level Mismatch , RJ and SNDR as calibrated in the previous
step.

Turn off SJ on the BERT.
Set the CM frequency setting on the BERT to 400 MHz.
Adjust the CM amplitude to achieve 100 mV.
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