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This User Guide & MOI describes the procedures for receiver (Rx) calibration and jitter
tolerance testing based on the PCle Base 5.0 (ASIC) Specification (for 32 GT/s), using the
GRL-PXE5-BASE-RXA PCle 5.0 Base Specification Receiver Calibration and Test Software
to automate the Anritsu BERT Model (MP1900A) and a high performance real-time
oscilloscope to calibrate the stressed eye opening and test receiver conformance and
jitter tolerance. The GRL-PXE5-BASE-RXA software uses Seasim statistical data eye
simulator to establish the calibrated test channel DDJ. The final calibrated eye diagram
uses the Seasim software to achieve the final stressed eye calibration.

The BERT and appropriate accessories provide the necessary test patterns with jitter, IS,
and crosstalk. Additionally, the BERT is used to add the required transmitter (Tx)
equalization. The receiver jitter tolerance test includes various Differential Mode
Sinusoidal Interference, minimum transmitter voltage amplitude, and jitter which includes
random jitter and a sinusoidal periodic jitter component that is swept across specific
frequency intervals.

Once the stressed receiver eye opening has been calibrated, the receiver jitter tolerance
and margin testing can then be performed on the device under test (DUT). The BERT is
used to transmit a modified compliance pattern to the receiver DUT and monitors that
the loopback pattern conforms to a Bit Error Ratio (BER) that is less than 10" with a
confidence level of 95%.

In summary, this User Guide & MOI basically describes using the GRL-PXE5-BASE-RXA
software to:

1. Calibrate the stressed eye at the receiver of the DUT.

o This includes calibrating Voltage Swing, Random Jitter (RJ), Sinusoidal Jitter
(SJ), Insertion Loss (ISl), Differential Mode Noise, Common Mode Noise, Tx
Equalization and Eye Height & Width.

2. Test the receiver using Bit Error Ratio (BER) as a metric. The receiver path is tested
with worst case eye to ensure a BER of less than 10" can be achieved.

Note: Important information detailing method of implementation using automation,
oscilloscope and cable calibration, as well as other setup information are included in
Appendixes of this document. It is highly recommended to thoroughly review these
information prior to performing any testing or data collection.

The GRL-PXE5-BASE-RXA software is designed to work with the Anritsu BERT as a signal
source and error detector for automation of the PCle Gen 5.0 Base Receiver calibration
and testing. Details on how to set up and configure the GRL Platform Solutions software
are provided in this document.
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SJ Sinusoidal Jitter
ISI Inter Symbol Interference
RJ Random Jitter
CTLE Continuous Time Linear Equalization
DFE Decision Feedback Equalization
CDR Clock / Data Recovery
BER Bit Error Rate
BERT Bit Error Rate Tester
EH Eye Height
EW Eye Width
DPP Digital Pre-emphasis Processor
Upstream Reference to Host Test Setup (Calibrated with Device Channel)
Downstream Reference to Device Test Setup (Calibrated with Host Channel)
DUT Device Under Test
[11 PCIl Express® Base Specification Rev. 5.0; Version 1.0; May, 2019
[2] PCI Express Card Electromechanical Specification, Revision 4.0
[3] PCI Express to PCI/PCI-X Bridge Specification, Revision 1.0
[4] PCI Express Mini Card Electromechanical Specification, Revision 2.1
[6] PCI Express OCuLink Specification, Revision 1.0
[6] PCI Express M.2 Specification, Revision 1.1
[7]1 PCI Express External Cabling Specification, Revision 2.0
[8] PCI Express ExpressModule Electromechanical Specification, Revision 1.0
[9] PCI-X Addendum to the PCI Local Bus Specification, Revision 2.0
[10] PCI Hot-Plug Specification, Revision 1.1
[11] PCI Standard Hot-Plug Controller and Subsystem Specification, Revision 1.0
[12] PCI Code and ID Assignment Specification, Revision 1.9 (or later)
[13] PCI Firmware Specification, Revision 3.2
[14] Advanced Configuration and Power Interface Specification, Revision 6.2

[15]
[16]
[17]

Unified Extensible Firmware Interface (UEFI) Specification Version 2.7 Errata A
Guidelines for 64-bit Global Identifier (EUI-64) Registration Authority
Multi-Root I/0O Virtualization and Sharing Specification, Revision 1.0

The most current versions of above documents and ECNs are available to PCI-SIG

Working

Group members at: http://www.pcisig.com/specifications/pciexpress/.
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TABLE 1. EQUIPMENT REQUIREMENTS — SYSTEMS AND ACCESSORIES
Equipment Qty. Description Key Specification Requirement
Keysight/Tektronix 1 High Performance Real- | e > 50 GHz bandwidth with Windows 7+
Oscilloscope time Oscilloscope 0os @
e Scope measurement software, e.g.
Keysight InfiniiSim for Keysight scope
or Tektronix DPOJET for Tektronix
scope
Anritsu MP1900A 1 MP1900A Signal Quality Analyzer, with following modules:
BERT e MU181000A/B 12.5 GHz Synthesizer
e MU181500B Jitter Modulation Source
e MU195020A 21G/32G bit/s SI Pulse Pattern Generator, or
MU196020A 64.2G bit/s or 64.2G baud PAM4 Pulse Pattern
Generator !
e MU195040A/B 21G/32G bit/s Error Detector, or MU196040B
58G baud PAM4 Error Detector
e MU196060A 32G baud NRZ/PAM4 Re-Driver
e MU195050A Noise Generator
ISI Generator 1 PCle Gen 5 Base Spec compliant Fixed or Variable ISI Channel ¢
External Refclk 1 Required for Receiver DUT testing in the SRIS (independent Refclk)
Source mode
V(m) - K(f) Adapter 2 34VKF50A Coaxial Adapter, only required if using a PAM4 Pulse Pattern

Generator

Computer/PC
(laptop or desktop)

For automation control
Minimum requirements:

e Windows 10+ OS

e Intel Core i5 processor
120GB SSD storage
16GB RAM
Gigabit Ethernet
Recommended requirements:

e Windows 10+ OS

e Intel Core i7+ processor
200GB SSD storage
e 32GB RAM
Gigabit Ethernet

[e] Oscilloscope with scope bandwidth as specified in vendor specific MOI’s.

[l The GRL-PXE5-BASE-RXA software supports the NRZ or PAM4 signal.
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[l The Artek CLE Model Series is supported for variable ISI generation. Refer to Appendix of this document for

the Artek CLE Series driver installation procedure.

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 PC/

Express.

TABLE 2. EQUIPMENT REQUIREMENTS — CABLES

Cable Qty. Key Specification Requirement

Anritsu J1508A BNC to SMA cable pair 1 pair | For MU181000A/B to MU181500B

Anritsu J1624A SMA-SMA cable 3 | 30cm

Anritsu J1625A SMA-SMA cable 4 | 100cm

Anritsu J1551A or Huber Suhner 0130-314-00 K-K | 3 pairs | 3ft

phase matched cable pair

Anritsu J1746A K-K cable set 1| For MU195050A output connections

J1917A coaxial semi-rigid cable 1| To connect between MU196060A
clock output and MU196040B clock
input

J1932A coaxial skew matched cable pair 1| 0.8m, V connector
To connect between MU196060A data
outputs and MU196040B data inputs

Rosenberger L71-456-102 or Rosenberger RNA 2 pairs

0111 603841, phase matched SMA-SMP adapters
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TABLE 3. SOFTWARE REQUIREMENTS

Software

Source

GRL-PXE5-BASE-RXA

GRL Platform Solutions PCle® 5.0 (32 GT/s) Base Specification Receiver
Calibration and Test Automation Software — www.grlps.com

Included with Node Locked License to single oscilloscope or PC OS

VISA (Virtual Instrument
Software Architecture)
AP| Software

VISA Software is required to be installed on the controller PC running
GRL-PXE5-BASE-RXA software. GRL Platform Solutions’ software
framework has been tested to work with all three versions of VISA
available on the Market:

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

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

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

Seasim Seasim tool for post-process analysis of the captured waveform (Eye
Opening simulation software at TP2P) — www.pcisig.com

MX183000A Anritsu High-Speed Serial Data Test Software — For loopback BER
testing of the PCle Gen 5 Base Rx DUT. This software is located on the
BERT.
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This section provides procedures for installing, configuring and verifying the operation of
the GRL-PXE5-BASE-RXA PCle 5.0 Base Receiver Test software at 32 GT/s. It also helps
you familiarize yourself with the basic operation of the software.

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

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

Install, launch and set up the GRL-PXE5-BASE-RXA software:

1. If the GRL-PXE5-BASE-RXA software is to be installed on a PC (where it is referred to
as ‘controller PC’), install VISA (Virtual Instrument Software Architecture) on to the PC
where the GRL Platform Solutions software is to be used (see Section 2.2).

2. Download the software ZIP file package from the GRL Platform Solutions support site.
3. The zip file contains:

a) PCle5_0_BaseANPatternFilesinstallationxxxxxxxxxSetup.exe — Run this on the
Anritsu Signal Quality Analyzer to install the test pattern setup files.

b) PCIEGen5ANBaseSpecTestApplicationxxxxxxxxxSetup.exe — Run this on the
controller PC or oscilloscope to install the GRL-PXE5-BASE-RXA application.

c) PCle5_0_BaseANRxTestScopeSetupFilesinstallationxxxxxxxxxSetup.exe — Run
this on the oscilloscope to install the scope setup files.

4. Launch and set up the software as follows:

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

Game Bar @ =

System GRL - Uninstall
Automated Tes... Mew

Get Help
System

Get Started
System

Google Chrome

GRL

FIGURE 1. SELECT AND LAUNCH GRL PLATFORM SOLUTIONS FRAMEWORK

GRL-PXE5-BASE-RXA (32 GT/s) User Guide & MOI Rev 8.4
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b) From the Application » Rx Test Solution drop-down menu, select “Anritsu PCle 5.0
Base Rx Test” to start the PCle 5.0 Base Rx Test Application. If the selection is
grayed out, it means that your license has expired.

m GRL - Automated Test Solution

Application | Options  License  Windows  Help

Framework Test Solution 3

Rx Test Selution » || Anritsu PCle 5.0 Base Rx Test

FIGURE 2. START PCIE 5.0 BASE RX TEST APPLICATION

i) To enable license, go to License - License Info.

Application  Options | License | Windows  Help

License Info

FIGURE 3. SEE LICENSE DETAILS
ii) Check the license status for the installed application.
®
| o GRL License Manager
Device License Summary

Please contact GRL to purchase/activate license(s)

App Name License Type Day Left

Anritsu PCle 5.0 Base Rx Test DEMO 12 days y
Detail

Host ID

QqEx06bSTAFSxVwU/f3IMSBvfie5/yROJECHf+unHHYLKWZpK7Z6B 1yHyKOXMoqzYYj/xDJf3g+tUePgnolc) 24+ UerC4fZRGCkIEYA155HHNVXEMhFN3wag/bg
KJfZxmLcUJiE2pZCdPqRTMh 1 +uxhe2S9He9850/4B6fhFyMqo8jQPhjahs ZyMjeVFumtrAd TtGMIOHIjAzp/YrxDWRLs2AbK5ICELTIBQMLBCkepNbhsKdP 1Kv/r
RUwmMpg7z/6VM2N+w,/TkenvWwOK5bqgEorjqra8Vs9oltawb pRWkoljtWveFYmgsYKrSI2nTFRUGZ goejZMixsJ4pU72100gevK 1bdVILOh7K1idGAYIOrgiHhcZa

License Key

RANITE RIVER LABS INC. ALL RIGHTS RESERVED.

COPYRIGHT 2025

FIGURE 4. CHECK LICENSE FOR INSTALLED APPLICATIONS

iii) Activate a License:

e |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.

¢ 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-PXE5-BASE-RXA (32 GT/s) User Guide & MOI Rev 8.4
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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.

e Connect the Anritsu MP1900A BERT via LAN to the GRL Platform Solutions
automation control enabled Scope or PC. The BERT and MX183000A software can
be connected using connection string formats similar to the following examples:

o BERT: “TCPIP0::192.168.0.14::5001::SOCKET” or “192.168.0.14:5001”
o MX183000A: “TCPIP0::192.168.0.14::5000::SOCKET” or “192.168.0.14:5000”

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

e Connect the Artek ISI Generator (if used) via USB to the GRL Platform Solutions
automation control enabled Scope or PC. (Note: The USB driver software for the ISI
Generator must be installed on the controller Scope or PC. The driver is available
from the ISI Generator manufacturer. Refer to Appendix of this MOI for driver
installation information.)

e Connect the oscilloscope with the controller PC through either GPIB, USB or LAN.
(Note: Additional information for connecting the Keysight and Tektronix
oscilloscopes to the controller PC is provided in the Appendix of this MOI.)

1. Launch the GRL Platform Solutions Host Application from “Start Menu - GRL 2>
GRL - Automated Test Solutions”.

2. Select “Application 2 Rx Test Solution = Anritsu PCle 5.0 Base Rx Test
Application”.

3. 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-PXE5-BASE-RXA software.

4. On the Equipment Setup @I page of the PCle 5.0 Base Rx Test Application, type in
the address of each connected instrument into the ‘Address’ field.

(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
example “GPIB8::1::INSTR”.)

If the GRL Platform Solutions software is installed on the PC to control the Scope,
type in the Scope IP address, for example “TCPIP0::192.168.0.110::inst0::INSTR”.
Note to omit the Port number from the address.

(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
“TCPIPO0::192.168.0.4::5025::SOCKET".)

F
5. Then select the “lightning” button ( 7} for each connected instrument.

GRL-PXE5-BASE-RXA (32 GT/s) User Guide & MOI Rev 8.4
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The “lightning” button should turn green ( 4 ) once the software has successfully
established connection with each instrument.

MName D Address Type Vendor Libs
p—
Scope Scope TCPIPD: localhost: Ozcilloscope Agilent w || AglentScope ~ | 4 | H
BERT . . )
BERT TCPIPD:192.168.0. BERT Anritsu ~ || | Anritsu1900Be ~ | 4 |/H
|51 Generator :
1S1Gen CoM13 IS] Generator | Artek ~ | StandardSerial -~ | 4 | &
MX183000A | ancisulinkSec | TCPIP0:192.168.0. | AntsulinkSec | Anrtsu  ~ | GeneicVISA ~ | 4 | &
e

FIGURE 5. CONNECT INSTRUMENTS WITH GRL-PXE5-BASE-RXA SOFTWARE

(Note: Additional information for connecting the Keysight and Tektronix oscilloscopes to
the PC is provided in the Appendix of this User Guide & MOI.)

Once all equipment is successfully connected from the previous section, proceed to set
up the preliminary settings before going to the advanced measurement setup.

Select @ from the menu to access the Session Info page. Enter the information as
required for the test session that is currently being run. The information provided will be
included in the test report generated by the software once tests are completed.

e The fields under DUT Info and Test Info are defined by the user.

e The Software Info field is automatically populated by the software.

DUT Info Test Info Software Info

DUT Manufacturer: |GRL | Commerits

DUT Model Number: |F‘Cle 5.0 Device A |

DUT Serial Number: |DDDDDDD|}D1 |

FIGURE 6. SESSION INFO PAGE

GRL-PXE5-BASE-RXA (32 GT/s) User Guide & MOI Rev 8.4
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Select H from the menu to access the Conditions page to set the conditions for
calibration and testing.

Recommended procedure:
e Step 7: When calibrating, select all required conditions and perform the calibration.

e Step 2: Once calibration is completed and ready for testing, re-select the
conditions that will be used for specific tests.

SJ tab: Select SJ Frequencies as defined by the Specification for calibration or testing.

5d

@ SJ1(33KHz)
@ 5J2(1MHz)
@ 5J3(10MHz)
@ 5J4(100MHz)
[] UserSJ1
User 5J2
User 5J3
User 5J4
Lser 505
LUger S5J6
Uger 507
User SJ8
User 5J3
User 510

FIGURE 7. SELECT SJ FREQUENCIES
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Select @ from the menu to access the Setup Configuration page. Use this page to

configure the necessary measurement-related settings prior to running calibration and
tests.

3.2.3.1 User SJ Frequencies Setting

Set custom SJ frequencies to test for condition setup on the Conditions page.

Margin Setu|

USE? 3J FI'BCTUEHCiES Rx Package Seasim Settings Calibration Settings  Clock Setting  Connection  Preset Settings  Emor Counter  Loopback Mode  Emor Detector Settings  Compliance
User 5J1: 0.400 MHz 15766 mUl
User 5J2: 20.0 MHz 100 mul
User 5J3: 00w w ol
User 5J4: 100 MHz 100 mbl
User SJ5: 100 MHz 0 mul
User SJ6: 100 MHz 100 mbl
User SJ7: 100 MHz 100 ml
User 5J8: 100 MHz 100 mul
User 5J9: 100 MHz 100 mUl
User SJ10: 100 MHz 100 mUl

FIGURE 8. USER SJ FREQUENCIES SETTING

3.2.3.2 Rx Package Settings

Set up user-defined Rx Behavioral package to be applied during post processing analysis
for the Eye Height and Eye Width Calibration.

Margin Setu
Userfl 5 Fre;uencies Rx Package Seasim Settings Calibration Settings Clock Setting  Connection Preset Settings  Emor Counter  Loopback Mode  Emor Detector Settings  Compliance
Use Rx Package: |True7v
] Pause Caibration To Apply Fix Behavioral Package
[ User Defined Rx Behavioral Package:
DownStream Package Path: RC _reference_package_PCIES_08_01_2019_4por

Upstream Package Path: NRC_reference_package_PCIES_08_01_2019_4pc

FIGURE 9. RX PACKAGE SETTINGS

3.2.3.3 Seasim Settings

Set the intrinsic noise and jitter (if required) to be used in the Seasim calculation. Select
the checkbox to automatically measure the pulse width jitter (PWJ).

GRL-PXE5-BASE-RXA (32 GT/s) User Guide & MOI Rev 8.4
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Margin Setup
User SJ Frequencies Rx Package Seasim Settings Calibration Settings Clock Setting  Connection  Preset Settings  Emor Counter  Loopback Mode  Emor Detector Settings  Compliance

Intrinsic Noise: 0.0
PW Rj {ps): 00
PW DDj (ps): 00

(O] Auto Measure Pulse Width Jiter

FIGURE 10. SEASIM SETTINGS

3.2.3.4 DM and CM Calibration Settings

Specify or use the default frequency values for Differential Mode (DM) and Common
Mode (CM) calibration.

Margin Setup

User 5J Frequencies Rx Package Seasim Settings Calbration Settings  Clock Setting Connection  Preset Settings Emor Counter  Loopback Mode Emor Detector Settings  Compliance
DM Frequency: 2.1 GHz @ Defaut Value
CM Frequency: 120.0 MHz

FIGURE 11. DM AND CM CALIBRATION SETTINGS

3.2.3.5 Clock Setup

Select the checkbox to enable Spread Spectrum Clock (SSC) capabilities for calibration
and receiver testing (if supported by the DUT) for informative purpose. Set the Frequency
and Deviation values for SSC.

Select the type of Rx Reference Clock architecture/mode to be used when testing the Rx
DUT (depending on which clock mode is supported by the DUT). For the Common Clock
(CC) Refclk mode, a single Refclk source is applied for both the BERT signal generator
and the DUT along with SSC and SJ mask. For the Independent Refclk (IR) mode, or in
this case “Separate” Refclk mode, two Refclk sources are applied for both the BERT
signal generator and the DUT along with independent SSC and SJ mask.

Margin Setup
User 5J Frequencies  Rx Package Seasim Settings  Calbration Settings  Clock Sefting  Connection  Preset Settings  Emor Counter  Loopback Mode  Ermor Detector Settings  Compliance

[ Enatle S5C

Frequency: 33 KHz
Deviation: 3000 PPM
Clock Architecture: Seperate Refclk
Seperate Refclk
Comman Refelk

FIGURE 12. SSC AND REFCLK SETUP
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3.2.3.6 Connection Setup

Set to use Real Edge connection for test setup on the Oscilloscope. Note: This setting is
only applicable for the Keysight Scope and will be disabled when the Tektronix Scope is
used.

Margin Setup
User SJ Frequencies  Fx Package Seasim Settings  Calibration Settings  Clock Setting  Connection  Preset Settings  Emor Counter  Loopback Mode  Emor Detector Settings  Compliance

Use Real Edge
ON

FIGURE 13. CONNECTION SETUP

3.2.3.7 Preset Settings

Select the preset to use, and optionally custom Pre-shoot and De-emphasis settings.

Margin Setuy
Us;? SJ Fre;uencies Rx Package Seasim Settings Calibration Settings Clock Setting Connection Preset Settings  Emor Counter Loopback Mode  Emor Detector Settings  Compliance
Preset: Fé >
) User Custom Preset
Preshoot: 0.0
Deemphasis: 0.0

FIGURE 14. PRESET SETTINGS

3.2.3.8 Error Counter Setup

Enable loopback test mode for the Rx base DUT for error detection. If the DUT can be
configured to loopback mode, select ‘LoopBack’, if not select ‘Manual’.

Margin Setup
User SJ Frequencies  Fix Package Seasim Settings  Calibration Settings Clock Setting  Connection  Preset Settings  Emor Counter | oopback Mode  Emor Detector Settings  Compliance

Emor Count Method: LoopBack ~
LooEack

FIGURE 15. BER LOOPBACK TEST METHOD

3.2.3.9 Loopback Mode Setup

If “LoopBack” has been selected from the Error Counter tab, then select “Clock Recovery”
in the Clock Recovery Method drop-down on the Loopback Mode tab. Other options on
the Clock Recovery Method drop-down are not yet supported. Select to apply the default

GRL-PXE5-BASE-RXA (32 GT/s) User Guide & MOI Rev 8.4
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Jitter Tolerance loop bandwidth type or manually define the loop bandwidth values for
the clock recovery.

If a Custom Pattern is to be used for error detection analysis, select the checkbox and
then select the test pattern type. If the checkbox is not selected, a default test pattern
will be used.

Margin Setup
User 5J Frequencies Fx Package Seasim Settings Calibration Settings  Clock Setting  Connection  Preset Settings  Emor Counter  Loopback Mode  Emor Detector Settings  Compliance

Clock Recovery Method |C|ock Recovery vl

Clock Recovery Loop Bandwidth: |J¢[er Tolerance u| 19 MHz

@ Custom Pattem for Ermor Detector

ED Pattem |MCP

~|

FIGURE 16. LOOPBACK MODE SETUP

3.2.3.10 Error Detector Setup
Enable or disable CTLE and Skip Ordered Set (SKP OS) symbol filtering for BER testing.

Margin Setup
User 5J Frequencies Rx Package Seasim Seftings Calibration Settings  Clock Setting Connection  Preset Seftings  Emor Counter  Loopback Mode  Emor Detector Settings — Complianca

CTLE for Emor Detector: |ON w | ‘D v| dB

SKP Q5 Fitering for Emor Detector: |ON —

FIGURE 17. BER TEST SETUP

3.2.3.11 Compliance BER Setup

Set the allowable BER and Maximum Error limits to be tested for compliance. By default,
these limits are set to Specification, but can be defined by the user. The syntax “1e-12’
indicates 1x1072, and is the only syntax supported in this field. In normal circumstances,
any error count above one constitutes a fail. If there is a need to pause the compliance
test while it is running, select the “Pause Compliance Test” checkbox.

Margin Setup
User S Frequencies Fx Package Seasim Settings Calibration Settings Clock Sefting Connection Preset Seftings Emor Counter  Loopback Mode  Emor Detector Settings  Compliance

Compliance BER: 1E-12 ~

Maximum Emor: 0

] Pause Compliance Test

FIGURE 18. COMPLIANCE BER AND MAXIMUM ERRORS SETUP
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Select the target BER, step size, and limits to be applied during marginal testing.

User 5J Frequencies Rx Package Seasim Settings Calibration Settings Clock Setting Connection  Preset Settings  Emor Counter  Loopback Mode  Emor Detector Settings  Compliance

Margin Setup
Max Step Count: 20
Margin Step Size: 5
Margin BER: |1E—12 v|
Max Margin Emor: 0

FIGURE 19. MARGIN SEARCH PARAMETERS SETUP
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Calibration for PCI Express 5.0 Base Specification are performed at two physical test
points — TP1 and TP2. TP1is a physical test point for calibration without the effect of a
channel. An adjustable calibration channel is defined that is to be used along with the
replica channel for stressed eye calibration. After calibration the signal source will go
through the breakout channel to the DUT for Rx compliance testing. TP2 is a physical test
point that will affect the eye opening due to trace length. Post processing analysis of the
signal is performed at the TP2P test point using the Seasim application to simulate the
stressed eye opening after applying Rx Behavioral package, Rx CTLE, and DFE (if
required).

To calibrate the stressed eye at TP2, the calibration channel shall receive signals with
appropriate test patterns generated by the signal source. After calibration the signal
source shall be used for testing Rx DUT compliance.

Note: Calibration for the differential voltage swing and Tx equalization of the signal source
are performed at the TP3 test point. Overall calibration channel loss shall be determined
after the TP3 test point.

Test Board
Add Behavioral
™ Repli Rx Package,
TP3 plica
B ] B Channel P2 RxEq, andCDR
patt @@ @ e——@F || e
© a eT | | | — S iressed
enerator @ E 5) |,@l(‘ & = . are

Calibration  1py TP5

Combiner Channel #1
@_ H‘@ Breakout
L] Channel
Signal = =
Generator IS eH—+e || @H——1+—F+
L 1} /
eH——1+el|| @ — BER
Refclk

A-D820B

FIGURE 20. RX CALIBRATION/TEST SCHEMATIC OVERVIEW FROM THE PCIE 5.0 BASE SPECIFICATION
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Anritsu MP1S00A BERT

MU181000A/B

MU1815008 2
O 8- <6

MU195/6020A
. =l

MU195050A mey

-

I

1

FIGURE 21. TYPICAL SETUP FOR TP1 CALIBRATION

Connection Steps:

grlps.com

Oscilloscope

OOOO
AR ccco
|
[ ]

L 1

1. Using a SMA-SMA short cable, connect the MU181000A/B clock output to the

MU181500B Ext clock input.

2. Using a SMA-SMA short cable, connect the MU1815008B jittered clock output to the

MU195020A/MU196020A Ext clock input.

3. Using coaxial cables, connect the MU195020A/MU196020A data outputs to the

MU195050A data inputs.

4. Using phase matched K-K coaxial cables, connect the MU195050A data outputs to

Channels 1 and 3 on the oscilloscope.

4.1.1.1 TP1 Calibration Setup with Tektronix ATI Based Oscilloscope

If the Tektronix ATI based oscilloscope is being used, proceed with the following TP1

calibration setup.

Anritsu MP1900A BERT

MU181000A/B

‘ — e 8 Yesms Yeoma

MU1815008

Tektronix ATI Oscilloscope

MU195/6020AR ", ==
-_ sl e

MU195050A s

- R — o .
- 0 G QA0 QD OO
: - .

OO OO
O OO0

L]
]

 E—

6 dB Attenuators

FIGURE 22. RECOMMENDED SETUP FOR TP1 CALIBRATION USING TEKTRONIX ATl SCOPE
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Note: Make sure that the “Tektronix Scope Configuration” is set to Dual ATI in the
Configurations page (see Section 4.1.3).

1. Follow back the same connections from step 1to 3 in Section 4.1.1 above.
2. Then using phase matched K-K coaxial cables, connect the MU195050A data outputs
to Channels 1 and 2 on the Tektronix ATl based oscilloscope through 6 dB attenuators.

The following calibration are defined at TP1 and TP2 Test Points.
Calibration at TP1:

Preset 4 Calibration
Pre-shoot Calibration
De-emphasis Calibration
Launch Amplitude Calibration
Output Jitter Measurement
RJ Calibration

SJ Calibration

SJ Tone Calibration

O NOOE NS

Calibration at TP2, can be Downstream (for Host) or Upstream (for Device):

9. Downstream or Upstream:
a. Common Mode (CM) Sinusoidal Interference Calibration
b. Differential Mode (DM) Sinusoidal Interference Calibration (Achieves Calibrated
Eye Height)
c. Stressed Jitter Voltage Calibration (Final stressed voltage and jitter eye
adjustment to achieve Calibrated Eye Width using the Seasim calibration
method)

The GRL-PXE5-BASE-RXA software automatically calibrates these parameters when
initiated. See Appendix for an implementation method with automation for the above
calibration.
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The test selection panel allows the 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 DUT tests

will throw an error when initiated.

=[] 4€ PCle 5.0 Base Sink Test

=@ € RX Calibration
=-E € TP1 Calibration
----- B ¢ Preset4 Calibration
----- B ¢ Pre-shoot Calibration
----- ae De-emphasis Calibration
----- B ¢ Launch Amplitude Calibration
----- aé Cutput Jitter Measurement
----- 8 ¢ R Calibration
----- B ¢ sj Calibration
----- B ¢ SJ Tone Calibration
IZ—IIHO Downstream
E-E € Breakout+ Long Channel

EIH 4 Stress Cal
=B € Seasim Calibration (Downstream)

I':'IHO Upstream
E-E € Breakout+ Long Channel

EIH 4 Stress Cal
EIBO Seasim Calibration (Lpstream)

Y

. B ¢ CM Sinusoidal Interference Calibration (Long) (Downstream)
P B ¢ DM Sinuscidal Interference Calibration (Long) (Downstream)

. R Optimized Preset (Long) (Downstream)

b B ¢ CM Sinusoidal Interference Calibration (Long) (Upstream)
b B ¢ DM Sinuscidal Interference Calibration (Long} (Upstream)

FIGURE 23. CALIBRATION SELECTION
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After selecting the desired calibration, the user can select from the menu to access
the Configurations page. Set the required parameters for calibration as described below.

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

= PCle 5.0 Base Sink Test

I:l R Calibration
Custom |51 Trace:
Scope Bandwidth (GHz):

Seasim Corfig File:

Ovemde DM Multiplier:

Minimum Preset For Eye Calibration: PO

Maximum Preset For Eye Calibration: Pg

Final Eye Amplitude Calibration On First Pass:

False il
Downstream DM Multiplier: |2.42 |
Upstream DM Muttiplier: |2_12 |
Final Eye Convergence: Strict v
Tektranix Scope Configuration: Dual ATI v
Channel Skew(ps) for Tektronix Scope Only: |D |

Dual ATl channel Plus De-Embedding File:

Dual ATI Channel Minus De-Embedding File:

Set Default

False ~

False ~

50 w

||:ucie-gen5—|ong_ﬁneADC.inc |

| TP 1Channe|DeEmbedSingPlus |

| TP 1ChannelDeEmbedSingMinus |

FIGURE 24. CALIBRATION PARAMETERS CONFIGURATION PAGE

TABLE 4. CALIBRATION PARAMETERS DESCRIPTION

Parameter

Description

Minimum & Maximum
Preset for Eye Calibration

Select the range of presets to be applied for stressed eye
calibration.

Custom ISI Trace

Select ‘True’ to enable generating custom ISl trace for ISI
calibration.

Final Eye Amplitude
Calibration On First Pass

Select ‘True’ to allow the final stressed voltage/jitter eye to
be calibrated over the first attempt of calibration run.

Scope Bandwidth (GHz)

Select the bandwidth supported by the oscilloscope in use.

Seasim Config File

Enter the specific Seasim configuration template file to be
used for Seasim measurements.

Override DM Multiplier

Select ‘True’ to use the upstream/downstream multiplier
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value for estimation of Differential Mode (DM) at TP2.

Downstream & Upstream
DM Multiplier

Enter the multiplier value for conversion of DM at TP2P to
TP2 for downstream and upstream devices.

Final Eye Convergence

Select ‘Strict’ to ensure that final eye width and height from
eye calibration converge within specification beyond
prediction curve.

Tektronix Scope
Configuration

If the Tektronix Scope is to be used for measurements,
select either the Single-shot based Scope or the Tektronix'
owned Dual Asynchronous Time Interleaving (Dual ATI)
based Scope.

Channel Skew (ps) for
Tektronix Scope Only

If the Tektronix ATI based Scope is to be used for
measurements, enter the channel skew or timing to
perform alignment of the Scope channels.

Dual ATI Channel Plus &
Minus De-Embedding File

If the Tektronix ATI based Scope is to be used for
measurements, specify the file name for de-embedding on
the respective Scope channel.

Select '

selected calibration.

from the menu to select the following run options and then start running the

o Skip Test if Result Exists- If previous calibration results exist, the GRL Platform
Solutions software will skip the calibration steps that have existing reports.

¢ Replace if Result Exists- If previous calibration results exist, the GRL Platform
Solutions software will replace each step in the calibration with new results.

¢®+’3?§('++i

Run Ophon

{®) Skip Test ff Resuft Exists

(") Replace If Result Exists

Run Tests

FIGURE 25. RUN TESTS

Select the Run Tests button to start running calibration.

When running calibration at TP1, the GRL Platform Solutions software will display the
connection diagram as a first step to help the user make sure all connections are proper
before calibration is performed. Example as below:
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~
muisicooy/s I b —— Dscilloscope
OO OO
. =
oo O o
 e—| —
CH1 CH3
v
Instruction:
Cannect MP 1500 As shown in connection diagram
oK Cancel

FIGURE 26. TP1 CONNECTION DIAGRAM DIALOG EXAMPLE

Oscilloscope

MP1900A BERT
MU181000A/B &= )
l e SO R BY & O G g H OOO0O
MU1815063 - SR - - -] - o D DO
St & B ¢ Tox ¢ '
e S S Foe
MU195/6020A 575 S5 a1 S ey ]
- u:;.*a"' C._S_ O Y v | — —/ |
|

Variable 1Sl Board with CEM Connector
+ Replica Trace

FIGURE 27. TYPICAL SETUP FOR TP2 CALIBRATION

Connection Steps:

1. Using back the same BERT connections from the TP1 calibration, disconnect the
MU195050A data outputs from the oscilloscope channels.

2. Connect the MU195050A data outputs to the variable ISI board (with CEM connector
and replica trace).

3. Connect the variable ISI board to Channels 1 and 3 on the oscilloscope.
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4.2.1.1 TP2 Calibration Setup with Tektronix ATI Based Oscilloscope

If the Tektronix ATI based oscilloscope is being used, proceed with the following TP2
calibration setup.

Anritsu MP1900A BERT

MU181(:(_)0A{[_3 S f&... B — ~ Tektronix ATl Oscilloscope

MU1815008 ; OOO0O
OO

l U OO0

MU195/6020A

-— =

W o U 200 U0 OO O @ O
| | I

m\CH

6 dB Attenuators

Variable ISI Board with CEM Connector
+ Replica Trace

FIGURE 28. RECOMMENDED SETUP FOR TP2 CALIBRATION USING TEKTRONIX ATI SCOPE

Note: Make sure that the “Tektronix Scope Configuration” is set to Dual ATI in the
Configurations page (see Section 4.1.3).

1. Using back the same BERT connections from the TP1 calibration in Section 4.1.1.1,
disconnect the MU195050A data outputs from the oscilloscope channels.

2. Connect the MU195050A data outputs to the variable ISI board (with CEM connector
and replica trace).

3. Then connect the variable ISI board to Channels 1 and 2 on the Tektronix ATI based
oscilloscope through 6 dB attenuators.

Repeat Section 4.1.2 to complete the selected calibration steps at TP2.

After calibrating the loss profile to be used by adjustment of de-emphasis, ISI
measurement, CM Sinusoidal Interference, DM Sinusoidal Interference, Final ISI and SJ
adjustments to achieve calibrated eye height and width, the final calibrated stressed Eye
diagram is calculated by Seasim and should look similar to the following example.
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step=DMXmV_LV800mV_0-10
job=DMXmV_LV800mV_0-10
Ul=31.3ps adapt_FOM=area RxBw=28.0GHz RxBw2=28.0GHz
txc=[0,1,0] pre rxc=[-45.9,-14.4,-5.4,-1.3,-1,0.1] cdly=-0.30
DC=-6.0dB fp=9.50GHz DC2=-0.0dB fp2=0.74GHz ac2=4.3dB

IEELVE pwrj=0.50ps pwddj=3.1ps
Ifrj=0.00ps Ifddj=0.0ps

UT)=6.54ps
vn_Ifrn=0.0mV vn_Ifudn=9.8mV

123mv
92mv
61mVv
31mv
omv
-31mv
-61mv

-92mv

ehpk=16.6mV (ehc=14.7mV oeh=325.3mV)
\ew:O.BOOUI, 9.4ps (ewoff=0.015Ul ehoff=0.070Ul)
-153mv SCOM=2.0dB lanes=1 nui=120 cb=10 v0.74

02 01 0 01 02 03 04 05 06 07 08 09 1 11 12
ul

-123mv

FIGURE 29. FINAL CALIBRATED STRESSED EYE DIAGRAM EXAMPLE

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

the RJ and CM calibration. To do this, select u 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-select the Use Default Value checkbox. 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 Defautt Value

Rj Calibration  CM Sinusoidal Interference Calibration (Long) (Downstream)  CM Sinuseidal Interference Calibration (Lonag) (Upstream)

Initial Cal 0.2 Ulipp)
Tanget Value: 0.5 ps(RMS)
Min Limit: 0.5 ps(RMS)
Max Limit: 0.55 ps(RMS)
PID Control 0.5

FIGURE 30. CALIBRATION TARGET OVERWRITE PAGE
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Once the final stressed eye has been calibrated successfully, receiver stress jitter voltage
tolerance and margin testing can then be performed on the device under test (DUT). The
DUT should have a Replica Channel of the same Insertion Loss as the Replica Channel
used for calibration. The Replica Channel is removed when performing the DUT tests.

The GRL-PXE5-BASE-RXA software automates the receiver compliance and jitter
tolerance testing, at the spec-defined or user-defined jitter frequency steps. The GRL
Platform Solutions software also supports nested loop testing of multiple parameters to
facilitate silicon PVT testing or testing across multiple test conditions. When testing is
completed, the results will be logged in an aggregated test report which can be generated
into a PDF format.

Receiver device compliance ensures the receiver DUT is able to correctly interpret data
from a received signal with valid voltage and timing characteristics by achieving an
acceptable bit error ratio (BER) of less than 1E-12. The signal used for verifying receiver
tolerance must contain the maximum allowable jitter, noise and signal loss. The stressed
receiver tolerance test should include various differential mode sinusoidal interference,
minimum transmitter voltage amplitude and jitter which includes random jitter and a
sinusoidal periodic jitter component that is swept across specific frequency intervals.

Once the stressed receiver tolerance test setup has been calibrated, the BERT will
transmit a modified compliance pattern to the receiver and monitor the loopback pattern
has a BER that is less than 1E-12.

MU181000A/B

-_~--A o LSRRI

MU181500B

MU195/6020A & e
b | 73 (o
_— e <

100 MHz Reference Clock
(For System Common Ref Variable
Clk architecture) ISI Board

DUT

100 MHz Reference Clock
(For Add In Card Common
Ref Clk architecture)

. db 0" ™oa  MUI%%060A TS
L A
Lt a_a o ud

MU195040A/ 7w e | —
\MU196040B ¢ | & Lhsl .00 O

FIGURE 31. TYPICAL RECEIVER DUT TEST SETUP
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1. Using back the same BERT connections from calibration, remove the oscilloscope

connections from the variable ISI board.

2. Connect the jittered clock output to the Aux input on the MU181500B using a SMA-

SMA short cable.

3. Using phase matched K-K coaxial cables, connect the variable ISI board to the DUT Rx

inputs.

4. If using an Add-in card DUT, connect the MU181500B sub-rate clock outputs to the Ref

Clk+/- of the DUT using coaxial cables.

5. If using a System DUT, connect the Ref Clk of the DUT to the 100 MHz Ref Input on

the MU181000A/B with a BNC cable.

6. Using phase matched K-K coaxial cables, connect the DUT Tx outputs to the

MU196060A Re-Driver data inputs.

7. Connect the MU196060A Re-Driver data outputs to the MU195040A (or MU1960408B if

using a PAM4 Error Detector) data inputs for loopback error detection.

8. Connect the MU196060A Re-Driver clock output to the MU195040A (or MU196040B if
using a PAM4 Error Detector) Ext Clock in.

5.1.1.1 Independent Refclk Mode (for System DUT SRIS Refclk Architecture)

The following receiver compliance test setup for the System DUT is similar to the above

but uses an external Refclk source for testing in the IR Refclk mode.

Using back the same setup from Figure 31, remove the connection of the DUT’s Ref Clk to
the 100 MHz Ref Input on the MU181000A/B. The BERT will use its own internal Refclk
which mimics an external Refclk source in this mode.

MU181000A/B

MU1815008B -

MU195/6020Aj ——

-
MU195050A sy

Variable
ISI Board

DUT

'MU195040A/ & —— ——
|MU196040B /| & KAl

— - - -

»

l a
=i+

s — - )
k(r‘\& O _(r‘g‘r T S0 A :";
T =1 m

Bl 20 G300 G <00
- E —_ -~ _ - A

MU196060A =

FIGURE 32. TYPICAL RECEIVER TEST SETUP FOR SYSTEM DUT SRIS REFCLK ARCHITECTURE
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5.1.1.2 Independent Refclk Mode (for Add-In Card DUT SRIS Refclk Architecture)

The following receiver compliance test setup for the Add-in card DUT is similar to the
above but uses an external Refclk source for testing in the IR Refclk mode.

Using back the same setup from Figure 31, remove the connections of the MU181500B
sub-rate clock outputs to the Ref Clk+/- of the DUT. The user can choose to connect an
external Refclk source to the Ref Clk+/- of the DUT or use the Board Refclk source from

the DUT.

MU181000A/B
| Do e e
MU1815—0-OB~.: :.__;‘...
L O T B

— o St
R
MU1S5050A 5

| 9 uau_il{);. g

st S

Variable
ISI Board
DUT ]:l I

l £ DL ORRE I SANN MU196060A J§'S
|~ -8} a -t

| MU195040A/ P o EgE—
,MU1360408 ¢| & Lhals .00 o

FIGURE 33. TYPICAL RECEIVER TEST SETUP FOR ADD-IN CARD DUT SRIS REFCLK ARCHITECTURE

5.1.2 Receiver Compliance Tests

In the following diagram, Stress Jitter Voltage tests are selected if tests at the
Compliance Jitter Limits are to be performed.

E-[]14 PCle 5.0 Base Sink Test
. []4 RX Calibration
. [ Apply Calibration Value

EI ] 4> Downstream
=N . 4> Breakout + Long Channel
[ 4 Stress Jitter Voltage Test {Long) (Downstream)
EI . C> Upstream
=}« 4> Breakout + Long Channel
4> Stress Jitter Voltage Test {Long) {Upstream)

FIGURE 34. SELECTING RECEIVER COMPLIANCE TESTS
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The stress jitter voltage tests are run from the same screen as shown in Figure 25.

In the following diagram, Stress Jitter Voltage Margin tests are selected if Jitter Margin
testing is to be performed.

EI Ll Receiver Tolerance Test

[ € Downstream

L] € Stress Jitter Voltage Margin Test (Long) {Downstream)
=] 4> Upstream

L[] € Stress Jitter Violtage Margin Test {Long) {Upstream)

FIGURE 35. SELECTING RECEIVER MARGIN TESTS

The marginal tests are run from the same screen as shown in Figure 25.

Select from the menu to access the Configurations page. Set the required
parameters for DUT Rx testing as described below.

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

= PCle 5.0 Base Sink Test - Set Default

D RX Calibration
L—J Receiver Tests

. Compliance BER Measurement Time(s): 125

. Maximum Compliance Emor: 0

. Margin Test Measurement Time(s): 125

. Margin Test Max Steps: 20

. Margin Test Step Size(%): 5

. Maximum Margin Test Emor: 0

. Commen Clock Source: A Input ~

. LoopBack Method: PCle Link Training ~
. DUT Topology (For Link Training): Add In Card

. Enable 55C: T v

. S5C Deviation: 5000 -

. Auto DUT Reset: None o~

. Power Reset Off Timel(s): 3

-

FIGURE 36. RECEIVER TEST & RECEIVER TOLERANCE TEST PARAMETERS CONFIGURATION PAGE

TABLE 5. RECEIVER TEST PARAMETERS DESCRIPTION

Parameter Description
Compliance BER Set the duration in seconds to complete the Rx compliance
Measurement testing to measure Bit Error Ratio (BER).
Time(s)
GRL-PXE5-BASE-RXA (32 GT/s) User Guide & MOI Rev 8.4
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Maximum
Compliance Error

Set the maximum error count for error checking during Rx
compliance test runs.

Margin Test
Measurement
Time(s)

Set the duration in seconds to complete the Rx margin search
testing.

Margin Test Max
Steps

Set the maximum number of steps for stepping through margins
during the margin search test.

Margin Test Step
Size (%)

Set the step size in percentage for stepping through margins
during the margin search test.

Maximum Margin
Test Error

Set the maximum error count for error checking during the margin
search test.

Common Clock
Source

Select the Aux input (from the MU181500B) or the MU181000A/B to
be used as the common Ref Clk source.

LoopBack Method

Select ‘PCle Link Training’ to perform BER measurements using
the Anritsu PCle Link Sequencer software loopback method or
select ‘Self Configuration’ to use a vendor-specific test mode for
loopback testing.

DUT Topology (For
Link Training)

Select the ‘Add-In Card’ (Endpoint) or ‘Root Complex’ (Host) as
the DUT. If the DUT is a PCle Gen4 Add-In Card, the link training
partner should be a Root Complex. If the DUT is a PCle Gen4 Root
Complex, the link training partner should be an Endpoint.

Enable SSC

Select ‘True’ to enable Spread Spectrum Clock (SSC) capabilities
for receiver testing (if supported by the DUT).

SSC Deviation

If “True’ is selected from the ‘Enable SSC’ field, select the
Deviation values for SSC.

Auto DUT Reset

Select which controller device connected with the GRL Platform
Solutions software to be used to perform auto reset for the DUT
as required during test runs.

Power Reset Off
Time (s)

Set the duration in seconds to reset the power for the system
under test when internal power reset mechanism is used.

Power Cycle Off
Time (s)

Set the duration in seconds to cycle the power for the system
under test when internal power cycle mechanism is used.

Post Reset Wait
Time (s)

Set the delay/buffer in seconds after power is reset for the
system under test.

Link Training Wait
Time (s)

Set the delay/buffer in seconds before initiation of each link
training step.

Link Training CTLE
Gain Enable

Select ‘True’ to enable the CTLE gain for the BERT error detector.

Link Training CTLE
Gain Value

If “True’ is selected from the ‘Link Training CTLE Gain Enable’
field, set the value of the CTLE gain.

Log Link Training

Select ‘True’ to enable logging for the link training steps.

GRL-PXE5-BASE-RXA (32 GT/s) User Guide & MOI
© GRL Platform Solutions 2026

Rev 8.4

Version 8.4, July 2026. Updated 07.17.2026 Page 35 of 56



http://www.grlps.com/

grlps.com

Prompt Before Link
EQ Training

Select ‘True’ to enable a prompt to come up prior to start running
Rx link equalization tests.

Ignore Failed Link
Training

Select ‘True’ to ignore tests that have failed when running the
PCle loopback link training sequence.

Retrain When SJ
Frequency Changed

Select ‘True’ to re-send link training sequence when there is a
change in the SJ frequency.

Default Link Training
Sequence

Select ‘Yes’ to enable the default sequence for link training to be
used.

Loopback Mode

Select ‘Recovery’ (recommended) or ‘Configuration’ to be used as
the link training method for placing the DUT in the loopback state.

PPG Start Preset
(Link Training)

Select the preset co-efficient to be used at the start of link
training.

DUT Initial Preset
(Link Training)

Select the initial preset co-efficient for the DUT to be applied
during Rx compliance test runs.

DUT Final Preset
(Link Training)

Select the preset co-efficient for the DUT to be used after link
training is successful for the final BER test.

PCle Host Test

Set to “True” to perform Downstream receiver tests for the Host
DUT.

TABLE 6. RECEIVER TOLERANCE TEST PARAMETERS DESCRIPTION

Parameter

Description

Reset BERT Params
on Next Iteration

Set to “True” to reset the BERT parameters on the next test cycle
for margin search.

Skip Iteration For

Select to skip the margin test iteration for the next change in
amplitude or SJ & amplitude.

Calibrated values from the stressed jitter voltage calibration can be used in the DUT Rx
tests. To apply these values, select Apply Stress Voltage Param.

LS oply Calibration Value
4> Downstream

[ 4 Apply Stress Voltage Param {long) (Downstream)
—(} |Jpstream
| 4 Bpply Stress Voltage Param (long) (Upstream)

FIGURE 37. SELECTING To APPLY CALIBRATION VALUES
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Make sure that the Rx DUT is capable of supporting loopback mechanism for BER
measurements.

To set up the GRL Platform Solutions software to automate loopback testing for error

*
detection, go to the Equipment Setup page and type in the VISA address that
connects to the Anritsu MX183000A High-Speed Serial Data Test Software.

MName D Address Tvpe Vendor Lib
Scope ¥ ; : )

Scope TCPIPD:localhost Cecilloscope Agilent ~ || AgilentScope ~ | 4 | W
BERT . . .

BERT TCPIPD:192.168.0. BERT Anritsu ~ || Anritsu1500Ber ~ | 4 | | H
151 Generatar )

I51Gen comi13 15| Generator | | Artek w | StandardSeral -~ | 4 | B
MXT83000A AnﬁtqunkSeclTCPIPD::1E-2.1BS.D.' AmtsulinkSec | Amrtsu | GemencVISA ~ | 4 |

FIGURE 38. CONNECT EQUIPMENT FOR LOOPBACK BER TEST

On the Configurations page, select the ‘LoopBack Method’ as PCle Link Training to
enable the Anritsu PCle Link Sequencer software loopback mode. Additional
configurations can also be made through this page.

D R¥ Calibration
D Receiver Tests

Compliance BER Measurement Timeds): 125

Maximum Compliance Emor: 0

Margin Test Measurement Time(s): 125

Margin Test Max Steps: 70

Margin Test Step Sizel™): 5

Maximum Margin Test Emor: 0

Commeon Clock Source: A Input

M LoopBack Method: PCle Link Training -

DUT Tepology (For Link Training): Add In Card

Enable S5C: T —

FIGURE 39. SELECT BER LOOPBACK TEST METHOD
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The Report page has all the results from all the test runs displayed. If some of the results
are not desired, they can be individually deleted by using the Delete button. Also for a
PDF report, select the Generate report button. To have the calibration data plotted in the
report, make sure the Plot Calibration Data box is checked.

Result
_ [_]Generate report
No TestName Result Limits Value
1 Pre-shoot Calibration BEEEE TruefFalse True [G_] Delste
2 Launch Amplitude Calibration BEEEE TruefFalse True
3 Rj Calibration B TueFalse Te [@_] elete Al
4 Sj Calibration PEEE TruelfFalse True
g Insertion Loss Calibration (Long) [IIGEECI True/False True
6 CM Sinusoidal Interference Ca._. [IEEEE True/False True Plat Calibration Data
7 De-emphasis Calibration BEEEE TruefFalse True
3 DM Sinusoidal Interference Ca... [IIEECC True/False True

FIGURE 40. REPORT RESULTS PAGE

This portion is populated from the information in the DUT tab from the Session Info tab.

Anritsu PCle 5.0 Base Rx Test Report

DUT Information

DUT Manufacturer : GRL

DUT Model Number :  PCle 5.0 Device A
DUT Serial Number : 0000000001

DUT Comments

Test Information

Test Lab :  Granite River Labs
Test Operator : David
Test Date o 2 Jul 2019

Software Version
Software Revision 00015

FIGURE 41. DUT INFORMATION
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This portion is populated from the tests performed and its results. This gives an overall

view of all the results and its test conditions.

No TestName Limits Value Results SJ

1 Pre-shoot Calibration N/A N/A Pass

2 De-emphasis Calibration N/A N/A Pass

3 [ aunch Amplitude Calibrafion N/A MN/A Pass

4 Ri Calibration N/A N/A Pass

5 Si Calibration N/A N/A Pass SJLF 1

6 Sj Calibration N/A N/A Pass SJLF 2

i Si Calibration N/A N/A Pass SJLF 3

8 Si Calibration N/A N/A Pass SJLF 4

9 SJ Tone Calibration N/A MN/A Pass

10 1S1 Calibrafion (L ong) (Downstream) N/A N/A Fail

11 CM Sinusoidal Interference Calibration | N/A MN/A Pass
{Long) (Downstream)

12 DM Sinuscidal Inferference Calibration | N/A N/A Pass
{Long) (Downstream)

13 Stressed Jitter Violtage Calibration N/A N/A Pass
{l ong) {(Downstream)

14 ISI Calibration (I ong) {Upstream) N/A N/A Pass

15 CM Sinusoidal Interference Calibration | N/A MN/A Pass

16 DM Sinusoidal Inferference Calibration | N/A MN/A Pass
{Long) (Upstream)

17 i N/A N/A Pass
{Upstream)

18 Apply Stress Voltage Param (long) N/A MN/A Pass

19 Stress Jitter Voltage Test (Long) N/A N/A Fail SILF 1
{Downstream)

20 i N/A N/A Fail SJLF_2
{Downstream)

21 Stress Jitter Volfage Test (Lon N/A N/A Fail SJLF_3
{Downstream)

22 i N/A N/A Fail SJLF_1
{Upstream)

23 Stress Jitter Voltage Test (Long) N/A NA Fail SJLF_2
{Upstream)

24 Stress Jitter Volfage Margin Test N/A N/A Fail SJLF_1
{Long) (Downstream)

25 i N/A N/A Fail SJULF 2
{Long) (Downstream)

FIGURE 42. SUMMARY TABLE
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6.3 Calibration Data Results

If Plot Calibration Data checkbox is checked, then the plots are shown in this part of the

report.

grlps.com

Target

Measured(\)

3. Launch Amplitude Calibration
Pass/Fail Stats

Cal Parameter

Test completed time

1.0065

8634

7204

5774

4343

2913

Pass

LaunchVoltage

800mv

19 60 2019 15:09:53 0O

PCIEBaseGeneratorLaunchVoltageCal

Setting(V)

= PCIEBaseGeneratorLaunchVoltageCal

= Linear Curve

FIGURE 43. CALIBRATION RESULTS EXAMPLE
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6.4 Compliance Test Results

22, Stress Jitter Voltage Test (Long) (Upstream) [SJLF_1]
Pass/Fail Stats : Fail
Test Frequency : 30KHz
IS| Generator :  PCIEIS!| Board
Preshoot (dB) : 0(0.26)
DeEmphasis (dB) . B(-6.74)
RJ (ps RMS) : 05(0.188)
SJ (ps) 0 31.25(1)
Amplitude (mV) 740 (510)
DMSI Freq (GHz) 21
DMSI (mV) : 13.46(21.17)
CM Freq (MHz) 1200
CMSI (mV) : 150 (170.390)
SJ Tone Freq (MHz) 210
SJ Tone (ps) : 4.44E-16 (0)
Max Error Allowed : 0
Error Counts 234
Test completed time : 10702019 7:57:20 00
FIGURE 44. COMPLIANCE TEST RESULTS EXAMPLE
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6.5 Margin Test Results

24, Stress Jitter Voltage Margin Test (Long) (Downstream) [SJLF_1]
Pass/Fail Stats : Fal

Preshoot (dB) : 0(0.26)

DeEmphasis (dB) . -B(-6.74)

RJ (ps RMS) : 1(054)

Amplitude (mV) : B0O (550)

DMSI Freq (GHz) 21

DMSI (mV) : 5(769)

CM Freq (MHz) 1200

CMSI (mV) : 150 (170.724)

IS| Generator : PCIEISI Board

SJ Tone Freq (MHz) 210

SJ Tone (ps) : 4.440E-16 (D)

Sj Specs : 3 Z25ps

Max Error Allowed : 0

Last Passing Sj o 312500 ps

Test completed time : 10702019 8531500

FIGURE 45. MARGIN TEST RESULTS EXAMPLE
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The GRL-PXE5-BASE-RXA software enables calibration and test results to be created and
maintained as a ‘Live Session’ in the application. This allows the user to quit the
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
later. The user can ‘switch’ between different sessions by saving and loading them when
needed.

e To save a session, with all of the parameter information, the test results, and any
waveforms, select the “Options” drop-down menu, then the “Save Session” option.

e To load a session back into the software, including the saved parameter settings,
select the “Options” drop-down menu, then the “Load Session” option.

e To create a New session and return the application back to a default configuration,
select the “Options” drop-down menu, then the “New Session” option.

Application | Options | License  Windows  Help
Save App Property
Lead App Property

MNew Session

Result Save Session

No Load Session Result Limits

FIGURE 46. SAVING AND LOADING CALIBRATION AND TEST SESSIONS

The configuration and session results are saved in a file with the extension ‘.ses’, which is
a compressed zip-style file, containing a variety of information.
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This section provides sample methodology to automate PCle Gen 5 Base Rx calibration
using GRL-PXE5-BASE-RXA software at 32 GT/s. This procedure will ensure Receiver
Impairment adjustments on the MP1900A BERT are accurate before running DUT
compliance tests.

The Caltable method is used to calibrate pre-shoot:

1. Set 800mV (p-p) amplitude on BERT.
2. Set 0dB for De-emphasis on BERT.
3. Measure:

1dB at BERT, then measure Pre-shoot, record
2dB at BERT, measure again, record
3dB at BERT, measure again, record

5dB at BERT, measure again, record.

Plot a Caltable graph.
Passing criteria is to obtain measured Pre-shoot at 1dB Min and Max 4dB.

o s

The Caltable method is used to calibrate De-emphasis:

1. Set 800mV (p-p) amplitude on BERT.
2. Set 0dB for Pre-shoot on BERT.
3. Measure:

-8dB at BERT, then measure De-emphasis, record
-7dB at BERT, measure again
-6dB at BERT, measure again

0dB.
4. Plot a Caltable graph.
5. Passing criteria is to obtain measured De-emphasis at -1dB Min and Max -6dB.
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-2315 -

-1.8178

-3.4042

Measured(dB|
| ]

-4.9905 =

-6.5768

-8.1632
-7.959 6.129 4298 -2.468 -638

-7.044 -5.213 -3.383 -1.553

FIGURE 47. DE-EMPHASIS CALIBRATION CALTABLE GRAPH

The Caltable method is used to calibrate Launch Amplitude:

1. Initialize BERT.

2. Set BERT to 0dB Pre-shoot and De-emphasis obtained from Caltable as measured
above.

3. Set 300mV Amplitude at BERT, then measure the amplitude in scope, record it.

4. Increase 100mV on each iteration, measure the amplitude in scope, until measured

amplitude meets or exceeds 1200mV.

Plot a Caltable graph.

Passing criteria is to obtain MEAN value of Launch Amplitude measurement at 720-
800mV.

o o

The Caltable method is used to calibrate RJ:

1. Initialize BERT.
2. Set 800mV (p-p) amplitude (based on calibrated value).

3. Set BERT to 0dB Pre-shoot and De-emphasis obtained from Caltable as measured
above.

Set All Stress to OmV.

Set 1100 Pattern on BERT.

Set Initial RJ value to 0.04UI(p-p) on BERT.

Measure RJ (in ps (RMS)) from scope using EZJIT, record the measured value.
Increase 0.1Ul (p-p) on each iteration, measure RJ from scope, until measured RJ
meets or exceeds 1.0ps (RMS).

9. Plot a Caltable graph.

10. Passing criteria is to obtain measured RJ at 1.0 ps (RMS).

b e

GRL-PXE5-BASE-RXA (32 GT/s) User Guide & MOI Rev 8.4
© GRL Platform Solutions 2026 Version 8.4, July 2026. Updated 07.17.2026 Page 45 of 56


http://www.grlps.com/

sz
grlps.com

The Caltable method is used to calibrate SJ:

w N

No ok

@

9.

10.
1.

12.

Initialize BERT.

Set 800mV (p-p) amplitude (based on calibrated value).

Set BERT to 0dB Pre-shoot and De-emphasis obtained from Caltable as measured
above.

Set All Stress to OmV.

Set 1100 Pattern on BERT.

Set the SJ Frequency of the first Permutation (33KHz, IMHz, 10MHz, 100MHZz).

Set 0 (%UI (p-p)) as base value in SJ, measure SJ (in ps (p-p)) from scope using EJZIT,
record.

Increase 0.1Ul (p-p) on each iteration for SJ Frequency 1MHz, T0MHz, 100MHz; Increase
0.2UI (p-p) on each iteration for SJ Frequency 33KHz.

Measure SJ from scope until measured SJ meets or exceeds 62.5ps for 33KHz SJ
Frequency or 20.0ps for SJ Frequency 1IMHz, 1T0MHz, 100MHz.

Plot a Caltable graph.

Passing criteria is to obtain measured SJ at Min 6ps (p-p) and Max 62.5ps (p-p) for
33KHz, 20.0ps (p-p) for IMHz, 10MHZz, 100MHz.

Proceed to next permutation.

The Caltable method is used to calibrate SJ Tone:

Initialize BERT.

Set 800mV (p-p) amplitude (based on calibrated value).

Set BERT to 0dB Pre-shoot and De-emphasis obtained from Caltable as measured
above.

Set All Stress to OmV.

Set 1100 Pattern on BERT.

Set SJ2 Frequency (210MHz).

Set 0 (%UI (p-p)) as base value in SJ2, measure SJ (in ps (p-p)) from scope using
EJZIT, record.

Increase 0.1Ul (p-p) on each iteration.

Measure SJ from scope until measured SJ meets or exceeds 10ps (p-p).

. Plot a Caltable graph.
. Passing criteria is to obtain measured SJ at Min 5ps (p-p) and Max 10ps (p-p).
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Calibration at TP2 can be performed for Downstream (for Host) or Upstream (for Device).

w N

©xN»O R

14.

15.

16.

Initialize BERT.

Set 800mV (p-p) amplitude (based on calibrated value).

Set BERT to 0dB Pre-shoot and De-emphasis obtained from Caltable as measured
above.

Set All Stress to OmV.

Set Clk/256 Pattern on BERT.

Start with PCle CEM Variable ISl board Lane 3.

Trigger waveform on scope to display waveform.

Save waveform as .dat file (Y only).

Convert saved waveform to Seasim-compatible waveform (step response) with X
component (start from 0). Save to xxx_vict.rfstepl. The _vict.rfstep1 format consists of
time[SPACE]Voltage_level[New Line].

. Create Seasim config file with predefined values for IL calculation.

. Run Seasim with config file and step response.

. Obtain .log file and .csv file from Seasim.

. Record insertion loss at 16GHz in dB from .csv file. Check against upper and lower

specification limits.

If insertion loss at 16GHz is above 34-37dB, decrease Lane number and repeat steps 7
to 13.

If insertion loss at 16GHz is below 37dB, increase Lane number and repeat steps 7 to
13.

Insertion loss (IL) profile curve will be generated to determine Lane number that
corresponds to 34dB, 35dB, and 37dB losses for use in next step of calibration.

The Caltable method is used to calibrate CM-SI:

1. Insert ISI trace at 36dB loss from previous calibration step.

2. Initialize BERT.

3. Set OmV (p-p) amplitude.

4. Set BERT to 0dB Pre-shoot and De-emphasis obtained from Caltable as measured
above.

5. Set All Stress to OmV.

6. Set Frequency on BERT for Common Mode to 120MHz.

7. Set Output on BERT for Common Mode to 20mV, turn On OQutput.

8. Turn Off Output on BERT for Differential Mode.

9. Initialize scope.

10. Set up Func1 on scope to (Chan1 + Chan3)/2.

11. Measure Vp-p on Funcl.

12. Record measured Phase.

13. Set 800mV (p-p) amplitude (based on calibrated value).

14. Set All Zero Pattern on BERT.

15. Set ISI % value based on above calibrated data.
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16. Set BERT (Common Mode) to Sine Wave.

17. Measure Amplitude (in mV) from scope, record.

18. Increase 0.174dBm/20mV on each iteration, measure Amplitude from scope until
measured value meets or exceeds 150mV.

19. Plot a Caltable graph.

20. Passing criteria is to obtain measured CM-SI at Min 100mV and Max 150mV.

This calibration is to ensure that the waveform achieves the calibrated eye height.
The Caltable method is used to calibrate DM-SI:

Insert IS| trace at 36dB loss from calibration step of Section 8.2.1.

Initialize BERT.

Set OmV (p-p) amplitude.

Set BERT to 0dB Pre-shoot and De-emphasis obtained from Caltable as measured
above.

5. Set All Stress to OmV.

6. Set Frequency on BERT for Differential Mode to 2.1GHz.

7. Set Output on BERT for Differential Mode to 10mV, turn On Output.

8

9

roN

. Turn Off Output on BERT for Common Mode.
. Initialize scope.
10. Set up Funcl on scope to (Chan1 — Chan3).
11. Measure Vp-p on Func.
12. Measure Amplitude (in mV) from scope, record.
13. Increase 0.174dBm/10mV on each iteration, measure Amplitude from scope until
measured value meets or exceeds 30mV.
14. Plot a Caltable graph.
15. Passing criteria is to obtain measured DM-SI at Min 10mV and Max 40mV.

This calibration is to ensure that the waveform achieves the calibrated eye width and eye
height.

Initialize BERT.

Set 800mV (p-p) amplitude (based on calibrated value).

Set All Stress to OmV.

Set Clk/256 Pattern on BERT.

Start with ISI traces of 37dB.

Trigger waveform on scope to display waveform.

Embed waveform with reference package s4p.

Save waveform to .dat file (Y only).

Convert saved waveform to Seasim-compatible waveform (step response) with X

component (starting from 5). Save to xxx_vict.rfstep1. The _vict.rfstep1 format consists

of time[SPACE]Voltage_level[New Line].

10. Create Seasim config file with predefined values for Eye Opening calculation, starting
with OmV DM-SI.

11. Run Seasim with config file and step response.

12. Obtain .log file from Seasim.

13. Read eye height (EH) and eye width (EW).

14. Record EH vs. DM, and EW vs. DM for 800mV.

©O®NO RN
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15. Increase DM-SI (in Seasim config) to 15mV, run Seasim again, obtain EH and EW.

16. Once EH and EW at 5, 15mV are obtained, plot Caltable graph and adjust DM setting
needed to achieve 0.3Ul and 15mV EH and EW.

17. If adjusted DM setting is out of range, increase/decrease SJ by 0.02Ul. Repeat method
to obtain EH and EW by adjusting DM.

18. If EH and EW do not fall within 0.3Ul and 156mV after SJ variation, reduce ISI by 1dB up
to 34dB and repeat steps 15 to 17.

19. If EH and EW still do not fall within specifications, return to starting ISI trace of 37dB
while adjusting Amplitude and reducing ISI if necessary.

20.Repeat until EW and EW fall within specifications.

21. Record measured Amplitude, SJ, and DM.
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If using a Artek CLE Model unit for Variable ISI Calibration, follow these steps to install
the ISI generator driver before selecting it as an ISI channel in the GRL Platform Solutions

software.
1. Connect the Artek unit to the PC being used as the controller using a USB 2.0 cable.
2. Turn on the front panel power switch on the Artek unit.
3. Right-click on My Computer > Manage > Device Manager. If no software for Artek has
been installed, you will see a ‘bang’ in the Device Manager.
‘A« Computer Manage:v;ent‘ —— lﬂ]ﬁ‘
File Action View Help
= 2B HE &
A Computer Management (Locali 4 = goliad12MLK-PC Actions
4 {f} System Tools $ Batteries o w
(_%:) tTask Scheduler ‘ :g Bl:etooth Radios Segics Manaoe:
£ Event Viewer /% Computer More Actions K
ai| Shared Folders | 1 Disk drives
& Local Users and Groups| & Display adapters
(%) Performance {55 Human Interface Devices
= Device Manager ‘ 2 Imaging devices
a =5 Storage /M Intel(R) Dynamic Platform and Thermal Framework
= Disk Managcment ‘ «Z= Keyboards
=l Services and Applications )3 Mice and other pointing devices
& Monitors
&¥ Network adapters
4[5 Other devices
\ln CLE1000
2 Processors
% Sound, video and game controllers
& Storage controllers
/M System devices
§ Universal Serial Bus controllers
H il 1
FIGURE 48. DEVICE MANAGER WINDOW
4. To install the Artek driver, go to http://www.aceunitech.com/support.html and
download the Control Software package for the Artek CLE Series.
5. Unpack the CLE Series Software .zip file.
6. Install the CLE Series Driver:
a) In Device Manager, right-click on CLExxxx > Update Driver.
b) Select Browse My Computer for Driver from Windows dialog. See Figure 49.
c) Browse to the root directory of the unzipped CLE Series Software folder.
d) Click Next. You will be asked to confirm your request to install a driver. See Figure
50.
e) Click Install. The driver software will complete the installation.
7. Once installation has completed, the Device Manager should look like Figure 51.
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. —
&5 L Update Driver Software~ CLE1000

Browse for driver software on your computer

Search for driver software in this location:

Ci\Users\goliad 12 MLK\Desktop\CLE| g | Browse...

[¥Include subfolders

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

FIGURE 49. UPDATE DRIVER WINDOW

R

() Ll Update Driver Software - Variable 5] Channel (COMS3)

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

- _ :
[27] Windows Security [ ] Variable ISI Channel

Would you like to install this device software?

Name: Artek Inc. Ports (COM & LPT) Ul
=3 Publisher: Artek Inc.

Don't Install

@:’ You should only install driver software from publishers you trust. How canl

decide which device software is safe to install?

[T] Always trust software from "Artek Inc.".

FIGURE 50. WINDOWS SECURITY WINDOW AND CONFIRMATION WINDOW

[ compac sarerer . T == ==

[ Ble Acton Yiew tiep

s | 2E 0 BB~ Y

& Computer Management (Local [ 4 43 golisd12MLK-PC Actions

4 i} System Tools 3 Batteries =
@ Task Scheduler © Bluetooth Radios Doialopon. &
[ Event Viewer % Computer More Actions ¥
3] Shared Folders s Disk drives
& Local Users and Groups ' &, Display adapters
®) Performance 05 Human Interface Devices
2 Device Manager 25 Imaging devices

+ 2 Storsge 18 Intel(R) Dynamic Platform and Thermal Framework
29 Disk Management = Keyboards
4 Services and Applications P Mice and other pointing devices
& Monitors

& Network adapters
1 Portable Devices
« % Ports (COM & LPT)
T3 Variable I5I Channel (COM3)
2 Processors
% Sound, video and game controllers
< Storage controllers
18 System devices
@ Universal Serial Bus controllers

FIGURE 51. DEVICE MANAGER WINDOW AFTER INSTALLATION

The CLE Series software driver is now installed and the Artek unit can now be selected
for use remotely using the GRL Platform Solutions software.

GRL-PXE5-BASE-RXA (32 GT/s) User Guide & MOI Rev 8.4
© GRL Platform Solutions 2026 Version 8.4, July 2026. Updated 07.17.2026 Page 51 of 56


http://www.grlps.com/

grlps.com

9.2 CLE Series GUI Installation

It may also be useful to install the CLE Series GUI, so that the ISI channel can also be
controlled manually from the PC. To install the software, do the following:

1. In the CLE Series Software folder, click on the Setup.exe file. Once installed
successfully, the following GUI will appear on the desktop.

2. You can now close the GUI if you do not want to have manual control.

-
&8 Variable ISI Channel Controller l— Eﬁ?gﬁ

2\ ARTEK INC.

IS| MAGNITUDE 58.0 (%
0% 50% 100%
Com port no. Close

for CLE1000 Version 1.0.0

FIGURE 52. CLE SERIES GUI
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10 Appendix C: Connecting Keysight Oscilloscope to
PC

If using a Keysight oscilloscope, refer to the following procedure on how to connect the
Scope to be used with a PC. The Keysight Scope can be connected to the PC through
GPIB, USB, or LAN.

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

2. When installed successfully, the 10 icon ( ) will appear in the taskbar notification
area of the PC.

3. Select the 10 icon to launch the Keysight Connection Expert.

4. Click Rescan.

=3

] Keysight Connection Expert

Instruments PXI/AXIe Chassis Manual Configuration S¢

0 Filter Instruments: Clear

Unknown Instrument D

TCPIPD::localhost: :instD:: INSTR

DSAV334A, KEYSIGHT TECHNOLOGIES

USBO: :0x2ABD: :0x902C: :MYS55170106::0: :INSTR
Click to view instrument details

- h = =

FIGURE 53. KEYSIGHT CONNECTION EXPERT

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

? .8 x
Instruments PXI/AXIe Chassis Manual Configuration Settings
0 Rescan Filter Instruments: Clear
Unknown Instrument Details for KEYSIGHT TECHNOLOGIES DSAV334A
TCPIPO::localhost: :inst0:: INSTR
Manufacturer: KEYSIGHT TECHNOLOGIES View Instrument Information Online
DSAV334A, KEYSIGHT TECHNOLOGIES Mogel: DSAY3ISA
Serial Number: MY55170106
USBO::0x2A80::0x902C::MYSS170106::0:: INSTR
irmware Version: 05.50.0010
Chick to view mstrument details

PCSERNO, Agilent

Connection Strings
TCPIPO: : WINDOWS-13983-2.local: :hislip0: : INSTR

VISA Addresses
Send Commands To This Instrument
Start 10 Monitor

o USB0::0x2A8D::0x902C::MY55170106::0::INSTR

Add or Change Aliases

~ SICL Addresses

Y Messages: 5 Cizae Remote IO Server Off  32-Bit Keysight VISA is Primary  17.1.19313.5

T4 02:48:37 Removed connection TCPIPO:: WINDOWS-6LSIQFE: :inst0:: INSTR from agilent,infinsium,js33635236

T4 02:48:37 Updated connection TCPIPO: :localhost::inst0::INSTR

T4 02:47:31 Rescan requested

T5 02:36:10 Instruments are already discovered and configured | B
T4 02:36:10 User interface session started

FIGURE 54. OSCILLOSCOPE’S VISA ADDRESS

6. When connecting the Keysight Scope to the PC through GPIB/USB, type in the VISA
address into the ‘Address’ field on the Equipment Setup page of the GRL Platform
Solutions PCle 5.0 Base Rx Test Application. If connected via LAN, type in the Scope IP

address, for example “TCPIP0::192.168.0.110::inst0::INSTR”. Note to omit the Port
number from the address.

If there is error in connection, type in the Scope IP address as
“TCPIPO0::192.168.0.4::5025::SOCKET™.
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11 Appendix D: Connecting Tektronix Oscilloscope to
PC

If using a Tektronix DPOJET Series oscilloscope, refer to the following procedure on how
to connect the Scope to be used with a PC. The Tektronix Scope can be connected to the
PC through GPIB, USB, or LAN.

1. Download the latest version of the Tektronix TekVISA software from the Tektronix
website and install on the PC.
2. When installed successfully, open the OpenChoice Instrument Manager application.

GRL - Automated Test Solutions

4] Notepad
| Tek |
TekScope

Tek_Local_Admin

Documents

-_‘_- Windows Explorer ]
" Pictures

= Internet Explorer 2
Music

E Launch DisplayPort AUX Control
Games

H TeamViewer 10 _
Computer

USE 3.0 Receiver Testing Control Panel
Lontro ane

.'::/,? Paint r Devices and Printers

u CLE1000 Default Programs

‘ OpenChoice Instrument Manager ‘ Help and Support

¥ AllPrograms

2]

| |55:r:r" programs and files ME
- -
@ <

FIGURE 55. OPENCHOICE INSTRUMENT MANAGER IN START MENU

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

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

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

c) “Instrument Identify”: Select to use a supported programming language to send a
query to identify the selected instrument.

d) “Properties”: Select to display and view the selected instrument properties.
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DpenChoiceInstrumentManager EI =]

File Edit Help

Instruments Applications and Utilities

I3 GPIBS:-1::INSTR DOpenChoice Call Monitar
Bockel| TCPIP:-192.168.0.39::23::SOCKET OpenChoice Talker Liste. ..
[TEE]USB:-0x0699--0x0345-C022203- INSTR

1| m

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

Instrument List Instrument
Update Identify...

Start Applicatio_ﬂ or Utility

Search Criteria.. Properties.

Tektronix

FIGURE 56. OPENCHOICE INSTRUMENT MANAGER MENU

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

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

6. On the Equipment Setup page of the GRL Platform Solutions PCle 5.0 Base Rx Test
Application, type in the Scope address into the ‘Address’ field. If the PCle 5.0 Base Rx
Test Application is installed on the Tektronix Scope, ensure the Scope is connected
via GPIB and type in the GPIB network address, for example “GPIB8::1::INSTR”. If the
GRL Platform Solutions software is installed on the PC to control the Scope, type in
the Scope IP address, for example “TCPIP0::192.168.0.110::inst0::INSTR”. Note to omit
the Port number from the address.

END_OF_DOCUMENT

GRL-PXE5-BASE-RXA (32 GT/s) User Guide & MOI Rev 8.4
© GRL Platform Solutions 2026 Version 8.4, July 2026. Updated 07.17.2026 Page 56 of 56


http://www.grlps.com/

	TABLE OF CONTENTS
	List of Figures
	1 Introduction
	1.1 Glossary
	1.2 Reference Documents

	2 Resource Requirements
	2.1 Equipment Requirements
	2.2 Software Requirements

	3 Setting Up GRL-PXE5-BASE-RXA Software
	3.1 Download and Set Up GRL-PXE5-BASE-RXA Software
	3.1.1 Connection Configuration
	3.1.2 Launch and Set Up GRL-PXE5-BASE-RXA Software (on the Scope or Controller PC)

	3.2 Configuring the GRL-PXE5-BASE-RXA Software Before Calibration
	3.2.1 Enter Test Session Information
	3.2.2 Set Measurement Conditions
	3.2.3 Set Up Measurement Requirements
	3.2.3.1 User SJ Frequencies Setting
	3.2.3.2 Rx Package Settings
	3.2.3.3 Seasim Settings
	3.2.3.4 DM and CM Calibration Settings
	3.2.3.5 Clock Setup
	3.2.3.6 Connection Setup
	3.2.3.7 Preset Settings
	3.2.3.8 Error Counter Setup
	3.2.3.9 Loopback Mode Setup
	3.2.3.10 Error Detector Setup
	3.2.3.11 Compliance BER Setup
	3.2.3.12 Margin Setup



	4 Calibrating Using GRL-PXE5-BASE-RXA Software
	4.1 Calibration for TP1 (Output of BERT Generator)
	4.1.1 Setup for TP1 Calibration
	4.1.1.1 TP1 Calibration Setup with Tektronix ATI Based Oscilloscope

	4.1.2 Select Calibration
	4.1.3 Configure Calibration Parameters
	4.1.4 Run Calibration at TP1

	4.2 Calibration for TP2 (Output of Long Channel)
	4.2.1 Setup for TP2 Calibration
	4.2.1.1 TP2 Calibration Setup with Tektronix ATI Based Oscilloscope

	4.2.2 Run Calibration Steps at TP2

	4.3 Configure Calibration Target Values

	5 Testing Using GRL-PXE5-BASE-RXA Software
	5.1 Receiver DUT Compliance Test Setup
	5.1.1 Test Setup
	5.1.1.1 Independent Refclk Mode (for System DUT SRIS Refclk Architecture)
	5.1.1.2 Independent Refclk Mode (for Add-In Card DUT SRIS Refclk Architecture)

	5.1.2 Receiver Compliance Tests
	5.1.3 Receiver Tolerance Tests
	5.1.4 Configure Receiver Test & Receiver Tolerance Test Parameters
	5.1.5 Apply Calibrated Values for Testing

	5.2 Enable Loopback BER Test

	6 Interpreting Test Report
	6.1 DUT Information
	6.2 Summary Table
	6.3 Calibration Data Results
	6.4 Compliance Test Results
	6.5 Margin Test Results

	7 Saving and Loading Test Sessions
	8 Appendix A: Method of Implementation (MOI) Using Automation
	8.1 Perform Calibration at TP1
	8.1.1 Pre-shoot Calibration
	8.1.2 De-emphasis Calibration
	8.1.3 Launch Amplitude Calibration
	8.1.4 RJ Calibration
	8.1.5 SJ Calibration
	8.1.6 SJ Tone Calibration

	8.2 Perform Calibration at TP2
	8.2.1 ISI Calibration (CEM Connector Channel + Replica Channel) [Applicable only if CTS version ‘1.0’ is being used as the measurement reference method AND supported ISI Generator of either PCIe ISI Board or Artek is used.]
	8.2.2 Common Mode (CM) Sinusoidal Interference Calibration
	8.2.3 Differential Mode (DM) Sinusoidal Interference Calibration
	8.2.4 Stress Jitter Voltage Eye Calibration


	9  Appendix B: Artek CLE Model Series Installation
	9.1 ISI Generator Driver Installation
	9.2 CLE Series GUI Installation

	10 Appendix C: Connecting Keysight Oscilloscope to PC
	11 Appendix D: Connecting Tektronix Oscilloscope to PC

