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1 Introduction

Overview

o

NOTE

This guide provides a detailed description of the Keysight N5991 PCle Test
Automation Software Platform.

The BitifEye “ValiFrame” Test Automation software is globally marketed
and supported by Keysight Technologies as N5991. This document
describes in detail the calibrations and test procedures conducted by
N5991 ValiFrame for PCI Express.

The N5991 software calibrates the stress conditions and controls all test
electronic equipment for automated receiver tolerance tests. The receiver
tests described in this document are implemented according to the
requirements of the Compliance Test Specification (CTS), and also some
custom characterization tests are offered to provide more details about
DUT behavior beyond the specification limits.

The features available with the N5991 PCle Receiver Test depend on the
hardware used. Please contact the Keysight support team for further
details.

The definitions of the acronyms and abbreviations used throughout this
User Guide are given in Chapter 11, Appendix C: Acronyms and
Abbreviations.
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Document History

First Edition (October 2019)

The first edition of this user guide describes the functionality of the
software version N5991 ValiFrame PCle_1.00.

Second Edition (June 2020)

The second edition of this user guide describes the functionality of the
software version N5991 ValiFrame PCle_2.07.

Third Edition (September 2020)

The third edition of this user guide describes the functionality of the
software version N5991 ValiFrame PCle_2.20.

Fourth Edition (October 2021)

The fourth edition of this user guide describes the functionality of the
software version N5991 ValiFrame PCle_3.00.

Fifth Edition (December 2022)

The fifth edition of this user guide describes the functionality of the
software version N5991 ValiFrame PCle_4.1.0.

Sixth Edition (December 2023)

The sixth edition of this user guide describes the functionality of the
software version N5991 ValiFrame PCle_5.0.0.
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Introduction

Support and Troubleshooting

In the case of problems when running the software, check the log list at
the bottom of the main window. The log file can be viewed by
right-clicking within the log list section (see red frame in Figure 1). The log
file is temporarily saved at C:\ProgramData\BitifEye\ValiFrameK1\Tmp.
Note that all log information will be lost when the N5991 application is
terminated unless you save the log file.

PCl Express N5991 ValiFrame = [m] X
[P P g [
s Eed g 2(r 0 O 1
MNEW LOAD SAVE EXPORT RESET | START PAUSE AEORT ABOUT
; &0 (Y custom Measurements ~ 64G HF Sinusoidal Jitier Calibrafion
-] b 32G Eye Height and Width Measurement ;r':"?
L TR, i Width S e
- 32G Eye Height and Width Scan Unknown
O 32G Processing of Pre-Recorded Steps False
9‘@ 640GT/s Nos £ Procedure offline: Scftware status un
E"@ Lanal Verification Mode False
! ~ Oscdilloscope
O @ 64G TxEQ and Launch Voltage Calibration Scope Bandwidth 50GHz
O @ 645G Random Jitter Calibration Number of &verages 7
("2 4G HF Sinusoidal Jiter Calbration Number of Uls 2mui
O b B4G HF Second Tone Sinusocidal Jitter Calibration v Sequencer
0 ® 64 Pulsewidih Jiter Calibrat Procedure Error Case Behavior  Abort Sequence
BAG Pulsewidih Jiter Calbration Procedure Failed Case Behavior  Proceed With Next Procedure
: O Q 4G SNDR Calibration Repetitions 0
BD b Custom Measurements
: D o 645G TxEQ and Launch Voltage Measurement =
=] O b Long Channel Rey
[:] b B4G Insertion Loss Calibration
T R - s
Severity Meszage Dats
_ﬁ\"a’aming Aboriing procedure step 09/21/2023 04:35:58 PM ~
_ﬁ\"famlng Aboriing procedure iteration seq; 09/21/2023 04:35:58 PM
(i) Info Test result saved to C ‘FrogramDa‘l ]  Show Log File I tation\64G_HF_Sinusoidal_litter_Calibration_PCle  09/21/2023 04:35:58 PN
L\"a’aming Aborting procedure sequence Only Severs Messages 03/21/2023 04:35:58 PM
_ﬁ\u’aming Sequence aborted D Clear Log List
@ Critical ~ Number of criticz] emrors in the lastr Show lcons 09/21/2023 04:35:58 PM
1\ Warning  Number of wamings in the last run 09/21/2023 04:35:53 PM «
Use Severity Color - - " = =
eady Critical Errors: 1, Wamings: aintenance License is ompleted .
Read! Critical E 1, Wi 4 | SW Maints Li oK | C leted

Group Logs

Figure 1

Accessing the log

If a problem with an application persists, send the log file with the problem

to Keysight

support.

The Keysight support team is also happy to help you should you require
further information about a particular application.

For support options, visit www.keysight.com/find/contactus.
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The test instruments that are together used for Test Automation are
referred to as a Test Station. This chapter describes how to configure and
start the N5991 ValiFrame PCle Test Station.



ValiFrame PCle Test Station

ValiFrame PCle Station Configuration

The set of test instruments that are used for PCle test automation is
referred to in the following as the “Test Station” or simply “Station”. The
test station is controlled by a suitable PC and the N5991 PCI Express Test
Automation Software Platform.

First install the BitifEye N5991 ValiFrame PCI Express software. Further
details about this and the licenses required can be found in the N59971
Getting Started Guide.

The N5991 PCle Station Configurator must be started prior to launching
ValiFrame. It allows you to select the required set of instruments.
Double-click the Station Configurator icon (see Figure 2) to launch the
software. Alternatively, to access the ValiFrame Station Configurator on a
Windows 10-based PC, click

Start > BitifEye PCle N5991 > PCle Station Configurator (N5991).

(o}
PCle Station
Configurator
(N5991)

Figure 2 Icon for PCle Station Configurator (N5991)
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ValiFrame PCle Test Station 2

Test Station Configuration

When the ValiFrame PCle Station Configurator is launched, the first
ValiFrame Station Configurator window appears as shown in Figure 3. The
station is already selected as PCI Express.

Station Configurater - m} X
Step 1: Station Selection MNote, the predefined addresses may not be comect!
Select Station: PCI Express ~
Settings
Results Viewer Sounds
End of sequencer
@ HTML TaDa v| | Play
Connection diagram
Mone v
Dialog prompt
Mone v
Cancel Neat >
Figure 3 Station Selection window

You may optionally assign sounds to mark different states of the program
being reached.

1 End of sequencer plays the selected sound at the end of a sequence.

2 Connection diagram plays the selected sound every time a connection
diagram pops up.

3 Dialog prompt plays the selected sound at each dialog prompt.

In each case, select a sound from the drop-down options. ‘None’ disables
the sound for the respective action. Click Play to test a sound before
assigning it to a specific action.

When you have finished, click Next to continue.

Keysight N5991P PCI Express Test Automation Software Platform — User Guide 17



ValiFrame PCle Test Station

The Station Configuration stage of the Station Configurator is displayed as
shown in Figure 4. It shows the various options for instruments that can be
used for PCle testing. The options are described here.

Station Configurator = m] *
Step 2: Station Configuration Note. the predefined addresses may not be comect!
Data Generator ME040A e
(] Use Transition Time Converters on Data Out
Main Power Control  NetloZ230B ¥

(] Use ext. 100MHz Reference Clock Source

SigTest Corfig
() Use Switch for Rx Tests ~ Swic (] Map DUT lanes to test instrument channels
Cancel < Back Next >
Figure 4 Station Configuration window

Data Generator

The pattern generator is used to create patterns with specified stress
parameters. For PCle the supported options are:

M8020A (Keysight M8020A J-BERT High-Performance BERT), for data
rates up to 16 GT/s, spec versions PCle4 and PCleb

M8040A (Keysight M8040A 64 GBd High-Performance BERT), for spec
versions PCle4, PCle5 and PCle6.

MB8O050A (Keysight M8050A 120 GBd High-Performance BERT), for
spec versions PCleb and PCle6.

The M8046A error detector is required if you are using the M8050A.

Currently, 2.5 GT/s and 5.0 GT/s data rates are not supported by the
M8050A.

Similarly, LEQ tests are currently not supported by the M8050A.

The error detector of the selected data generator (BERT system) is used to
check for errors contained in the data looped back from the DUT.

For further details about the clock module front end, error detector,
recommended oscilloscopes, etc. for each BERT, contact the Keysight
support team.
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Use Transition Time Converters on Data Out

This option appears only for the M8040A BERT. For all calibrations where
the output of the BERT is directly connected to the oscilloscope, it is
required to use the high bandwidth (BW) inputs of the scope to avoid any
measurement artifacts that may occur due to the fast edges of the
M8040A. Using transition time converters (TTCs) slows down the
M8040A’s edge rates and reduces the required bandwidth of the
oscilloscope. Therefore, adding TTCs to the setup allows low-bandwidth
inputs to be used for all calibrations, thus avoiding re-connections on the
oscilloscope. However, if TTCs are used, the 64 GT/s data rate is not
available.

Main Power Control

Select one of the options from the drop-down menu:
Manual

Netlo 230B (a power distribution unit with one 230 V input and four
230 V outlets)

ALL4076
SynaccessNP

Use External 100 MHz Reference Clock Source

Select the “Use ext. 100 MHz Reference Clock Source” check box to use a
100 MHz reference clock as a clock source for the data generator and the
DUT to obtain a constant clock signal. It is required only in Common Clock
architecture.

SigTest Configuration

The SigTest software is used in several calibration procedures to calculate
the eye height, eye width, and jitter parameters of the generated signal.

The SigTest Configuration dialog (see Figure 5) lets you select the
installation directories, jitter measurement template and EH/EW
measurement template used for the calibrations.

The SigTest software must be installed separately before ValiFrame is
started. The various versions of SigTest can be downloaded from the Intel
website. A link to this website is also provided in the SigTest Configuration
dialog (see Figure b).
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ValiFrame PCle Test Station

There may be instances where the template names may change for
different SigTest versions. To automatically modify the template names,
click the “Default” button and the names are modified to correlate with

the required SigTest version.

SigTest Configuration X

3GT/s 16GT/ 32GT/s |

Required Phoenix Version: 5.0.24
Timeout: (600 3| sec

Installation directory
|C:\ngram Files\SigTest Phoenix 5.0.24 |

Jitter measurement template
[Ri_5i_Cal dat | =

EH / EW measurement template
[Eve_Caldat | =

SigTest download: www intel.com.’. /technology/high-speed-o/tools html

Ok Default Cancel

Figure 5 SigTest Configuration window

Use Switch for Rx Tests
If this option is selected, the 64 GT/s data rate is not available.

Using a switch, you can test more than one lane without changing the
setup connections. This greatly reduces user interventions during testing.

Select the “Use Switch for Rx Tests” check box to enable the “Switch
Configuration” button. Click this button to open the Rx Switch
Configuration dialog (see Figure 6), where you can select the switch types.
The exact appearance of the Rx Switch Configuration window will depend
on the switch types chosen.

To use a BIT-2100 Series Switch System, you require a separate license.
See the BitifEye License Manager.
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Rx Switch Configuration

- O X
Rx Switch Type | BIT21T18B e Tx Switch Type | BIT21U18B o
cd <r <
Ya Ye
.2 8.2
- . o '
1 1
Qg g’
I S I T et e
Q0 0 | Q0 0. @
S g
‘H-!lm slﬂ? ilm
DUT Rx + DUT Rx - DUT Tx + DUT Tx-

Urteminated Unteminated

Rx+ | Slat_1 v Tx+ |Sot 3 v
Rx- |Slot_2 v Tx- |Slot 4 ~ 2
Figure 6 Rx Switch Configuration window

Map DUT lanes to test instrument channels

The “Map DUT lanes to test instrument channels” option is an alternative
to “Use Switch for Rx Tests”. They cannot be used together. “Map DUT
lanes to test instrument channels” is used to test several lanes without
cabling re-connections. If this check box is selected, the Rx DUT lanes can
be mapped to different data outputs of the generator instrument.
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ValiFrame PCle Test Station

Test Instrument Configuration

Once the PCle station is configured, the instrument addresses must be set.
An example for instrument configuration is shown in Figure 7.

NOTE

e

Station Configurator - O *
Step 3: Instrument Configuration Note, the predefined addresses may not be comect!
Instruments

Address Status Instrument Description
TCPIPD::152.168.0.102: hislip0::IN... Mot Checked Keysight M8040A J-BERT MB040 with integrated jitter sources for BER tests
[ offline Cffline Metlo230B Main power switch
[ offline Cffline Keysight DSO Realtime scope for calibration and transmitter tests
£ >
Check Connections
Figure 7 Instrument Configuration window

A UXR oscilloscope with a sample rate of 512 GSa/s and a bandwidth of
at least 59 GHz is required for M8040A setups without TTCs and for
M8050A setups.

Make sure that all the selected instruments for the test station are
connected to the test station PC controller by remote control interfaces
such as LAN or USB.

After the installation process, all instruments are configured by default in

“Offline” mode. In this simulation mode, the hardware need not necessarily
be physically connected to the test controller PC. The ValiFrame software
cannot connect to any instrument in this mode.
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ValiFrame PCle Test Station 2

In order to control the instruments that are connected to the PC, the
instrument address must be entered. The address depends on the bus
type used for the connection, for example, USB or LAN.

Most of the instruments used in the PCle station require a VISA (Virtual
Instrument System Architecture) connection. To determine the VISA
address, run the “Keysight Connection Expert”, which is part of the
Keysight 10 Libraries Suite (10 Libraries Suite Downloads | Keysight). Either
right-click the Keysight 10 Control icon in the task bar and select the first
entry “Connection Expert” or select “Keysight Connection Expert” directly
from the list of programs. For each instrument, copy the address string
from the Connection Expert entries and paste it as the instrument address
in the ValiFrame Station Configurator.

For further details about how to use the Keysight Connection Expert see
the N5991 Getting Started Guide.

After the address strings have been entered, click Check Connections to
verify that the connections for the instruments have been established
properly. If an erroneous instrument address configuration is performed,
the Configurator displays a prompt to indicate so.

Click Finish to save the changes and close the ValiFrame Station
Configurator.

When a specific test station configuration is started for the first time, all
instruments are set to the “Offline” mode. In this mode, the test
automation software does not connect to any instrument. This mode can
be used for demonstrations or checks only. NO VALID DATA IS
PRODUCED.
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2 ValiFrame PCle Test Station

Starting the PCle Station

Once the test station is configured, you can start the ValiFrame PCle Test
Station by double-clicking the “PCle ValiFrame (N5991)” icon on the
desktop (Figure 8). Alternatively, on a Windows 10 PC, click Start >
BitifEye PCle N5991 > PCle ValiFrame (N5991).

&

'PCle Valiframe
(M3991)

Figure 8 PCle ValiFrame (N5991) icon

Clicking the PCle ValiFrame icon launches the PCI Express N5991
ValiFrame main window (Figure 9).

PCl Express N53991 ValiFrame — O >
Flae d & 9 nw e I
MNEW | LOAD 5&VE E<PORT RESET | START PFAUSE ABORT ABOUT

------- | PCl Express - not configured v PCle
Repetitions 0
Repetitions
Severity Message Date
ﬂ* Progress  Instrument Connections 1/14/2022 12:02:39 FM
1* Progress Mot opening connection to Keysight M8040A J-BERT because it is configured to be offline. 1/14/2022 12:02:35 PM
uﬂ‘ Progress Mot opening connection to NETIO because it is configured to be offline. 1/14/2022 12:02:35 PM
1? Progress Mot opening connection to DSO Infinium Series because it is configured to be offline. 1/14/2022 12:02:39 FM
@ Info PCl Express M5351 ValiFrame startup complete! 1/14/2022 12:02:54 PM
Ready IWamings: 0 ISW Maintenance License is OK INot Running -
Figure 9 PCle Express N5991 ValiFrame user interface main window
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ValiFrame PCle Test Station 2

The test parameters must be configured before you run any test or
calibration procedure. Click the NEW button to open the Configure DUT

window.

Configure DUT Window

The Configure DUT window (Figure 10) allows you to select the DUT
parameters, such as DUT Type, Specification Version, Compliance Mode or
Expert Mode, and also the test parameters that are related to the receiver
test configuration. These parameters will be used later in several
calibrations and test procedures.

Configure DUT
pDuT
Serial Number:

DUT Name: Version: |60 v
Interface Type: | ASIC ~ DUT Type: | End Paint ~
gﬁﬁ!ﬁm”e; Common Clock N
Description:

Test

User Name: |Unknown User |

Comment:

Initial Start Date: [7/4/2022 4:44:46 PM |

Last Test Date: |7/4/2022 4:44:46 PM |

Parameters
(® Compliance Mode 25GTIs
O Expert Mode 50GTis

80GTis | Show Parameters
160GTis
HETE Lanes Configuration
640GTis

oK

Figure 10 Configure DUT panel
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Configuration Parameters

The names and descriptions of parameters that appear in the Configure
DUT window are given here. The parameters in the upper part of the
Configure DUT dialog box are related to the DUT, while those in the lower
part are related to the test(s) to be carried out.

DUT Name
The name of the DUT. This is used to identify the product.

Serial Number

Serial Number of the DUT. This is used to identify the product.
Version

The available PCI Express® Base Specification Revisions (Versions) are:
4.0 - supports the 2.5, 5, 8 and 16 GT/s data rates.
5.0 - supports the 2.5, 5, 8, 16 and 32 GT/s data rates.
6.0 - supports the 2.5, 5, 8, 16, 32 and 64 GT/s data rates.

Interface Type

The supported interface types are:
ASIC
CEM (only Versions 4.0 and 5.0)
U.2 (only Version 4.0; only at 8 GT/s)
M.2 (only Version 4.0; only at 8 GT/s)

DUT Type

The available DUT types are:
For Interface Type ‘ASIC:

End Point: A PCle end point (non-root-complex) silicon is tested
according to the Base specification

Root Complex: A PCle root complex silicon is tested according to
the Base specification

For Interface Type ‘CEM’:

Add-In Card: An add-in card with CEM connector is tested
according to the PHY test specification

System: A system with CEM connector is tested according to the
PHY test specification
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For Interface Type ‘U.2" or ‘M.2":

Host: A motherboard (for example) with U.2 or M.2 connector is
tested according to the PHY test specification

Device: A drive (for example) with U.2 or M.2 connector is tested
according to the PHY test specification

Clock Architecture

The available options are:

Common Clock: The default clock architecture, where all parts of the
system use the same clock

Separate Ref Clocks Independent SSC: Separate reference clocks with
independent spread spectrum clocking (SRIS)

Description

A text field for product description.

User Name

Enter your name in the text field.

Comment

Text field for your comments.

Initial Start Date

Time stamp of the start of the current session.

Last Test Date

Time stamp of the last test conducted in the current session.

Compliance Mode

If Compliance Mode is selected, the tests are conducted as mandated by
the CTS. You cannot modify the parameters that are shown in the
calibrations and test procedures.

Expert Mode

If Expert Mode is selected, the calibrations and tests can be conducted
beyond the limits and constraints of the CTS and to identify the limits of
the DUT. You can modify the parameters that are shown in the calibrations
and test procedures. Some procedures (“Custom Procedures”) are
available only in Expert Mode.
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Data Rates

The available data rates depend on the specification version and the
interface type selected. This is detailed in Table 1. Note that the M8020A
and the M8050A do not (currently) support all data rates. M8050A
supports only Spec Version 5.0 and above.

Table 1 Data rates supported by the ValiFrame software for the various interface types and
spec versions

Interface  Spec Version 4.0* Spec Version 5.0 Spec Versio

Type

AsIC 25,5,8and 16 GT/s  2.5™,5* 8,16and 32 GT/s***  2.5**, 5** 8,16, 32*** and 64 GT/s***
CEM 25,5,8and 16 GT/s 2.5, 5** 8,16 and 32 GT/s***

u.2 8GT/s - -

M.2 8GT/s - -

* MB8050A does not support Spec Version 4.0.
** Support of tests at 2.5 GT/s and 5 GT/s by the M8050A is planned for later releases.
*** M8020A does not support tests at 32 GT/s or 64 GT/s.

Show Parameters

Click the Show Parameters button to open the PCle Parameters dialog
box. See PCle Parameters on page 29.

Lanes Configuration

Click the Lanes Configuration button to open the Lanes dialog box. See
Lanes Configuration on page 39.
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PCle Parameters

In the Configure DUT window, click the Show Parameters button. If the
DUT Type was selected as End Point, the “PCle End Point Parameters”
dialog box is displayed, as shown in Figure 11.

PCle End Point Parameters X

Al Data Rates 8GT/e 16GT/s 32GT/s 64GT/s
BER Reader (" requires additional option)
BER Reader: JBERT Analyser w

Receiver Setup Procedures

@ Include Rx Setup Procedures

Mote: Receiver Setup Procedures can be used to setup the data generator as is done
for & Receiver Compliance Test but without doing & BER test.

Custom Procedures

@ Include Custom Procedures

MNote: Custom Procedures are measurements. calibrations and Rx Tests for debugging
and testing beyond compliance conditions.

Mote: With N5991 PCle version 4.1.0.19 some parameters were removed from
this dialog. They can be found now in the test tree.

Set to Default 0K

Figure 11 PCle End Point Parameters configuration window

The selected speed class determines which individual tabs are displayed.
The parameters displayed under the “All Data Rates” tab are described
first.

BER Reader

BER Reader: The Bit-Error measurement can be done using the J-BERT
Analyzer or with an Offline BER reader.

Receiver Setup Procedures

Include Rx Setup Procedures: Select this option to add the receiver setup
procedures to the test tree. In these procedures, the data generator is
configured for the calibrated compliance conditions, but a BER test is not
performed.
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Custom Procedures

Include Custom Procedures: Select this option to add to the test tree
measurements, calibrations and Rx tests for debugging and testing that go
beyond compliance conditions. This option is available only if Expert Mode
is selected in the Parameters part of the Configure DUT panel.

2.5 GT/sand 5.0 GT/s Tabs

The 2.5 GT/s tab and 5.0 GT/s tab (Figure 12) of the PCle Parameters
dialogs are very similar and so are described together.

PCle End Point Parameters X

Al Data Rates 25GT/ 5GT/s 8GT/A& 16GT/ 32GT/As 64GTA

Channels

MB048A 151 Channel Channel 7, 24 inch ~
Use IS| Channel Emulation Customize

Calibration

Use Transfer Function

Transfer Function | PCle2TransferFunction tf4

Mote: With N5991 PCle version 4.1.0 .some parameters were removed from
this dialog. They can be found now in the test tree.

Set to Default oK

Figure 12 5 GT/s tab of the PCle End Point Parameters dialog

Channels

M8048A ISI Channel: (Not for CEM.) Select the channel to be used for
testing (from Channel O (none) to Channel 7 (24 inches)).

Use ISI Channel Emulation: (Not for M8040A or M8050A; the M8020A
setup requires the M8020A J-BERT option M8041A-0G5.) Enable this

option to generate ISl internally in the M8020A.

If you click Customize, the “IS| Channel Customization” dialog

(Figure 13) appears, where you can fine-tune the selected ISI Channel
by modifying the insertion loss.
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ISI Channel Customization *

Channel 7, 24 inch

Insertion loss at 1 GHz | -4.50/% dB

Insertion loss at 4 GHz | -13.80 5| dB

Calibrated Standard
Figure 13 ISI Channel Customization dialog

If you have changed the IL settings in this dialog in the past and run a full
calibration, when you restart ValiFrame again you can use the following
buttons:
Calibrated to reset the two IL values to the values of the previous
calibration or
Standard to reset the two IL values to the default values that ValiFrame
used initially.

Calibration

Use Transfer Function: Check this box to embed or de-embed using
the transfer function.

Transfer Function: (Only when “Use Transfer Function” is enabled.)
Shows the name of the transfer function file for embedding. Generate
the transfer function displayed in the dialog (Figure 12 on page 30) and
then copy it to C:\ProgramData\BitifEye\ValiFrameKT\PCle\Settings\
TransferFunctions on the PC where ValiFrame is running.
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8.0 GT/s Tab
PCle End Point Parameters x
Al Data Rates 8GT/s 16GT/s 32GT/4 64GTA
Channels ISI Channel
Long Ch. MB0484-002 ~w | Customize
Calibration
Embed Replica Channel [ ] Pkg Loss 2.1 GHz | -1.67 % dB
Rep Ch. + Pkg. Model Transfer Function  PCle3RxReplicaChannelAndPackageMaodel 4
Replica Channel Transfer Function PCle3RxReplicaChannel 4
Note: With N5331 PCle version 4.1.0.19 some parameters were removed from
this dialog. They can be found now in the test tree.
Set to Default OK
Figure 14 8 GT/s tab of the PCle End Point Parameters dialog
Channels

Long Ch.: (For ASIC) Long Channel is preselected.

CBB rev. 2: (For CEM) Check this to perform Rx tests with CBB rev. 2, in
addition to CBB rev. 3. See Figure 15 on page 33. Disabled for U.2 and
M.2.

CBB rev. 3 riser card: (For CEM, U.2 and M.2) The Rx tests must be
performed with CBB Gen3; therefore, the CBB rev. 3 riser card check
box is preselected and read-only.

ISI Channel (Only ASIC)

Supported options are
M8041A-0G5 (only M8020A)
M8048A-002
N4915A-014

Customize: (Only for the ISI Channel M8041A-0G5.) Click to open the
“ISI Channel Customization” dialog (Figure 13 on page 31), where you
can fine-tune the selected ISI Channel by modifying the insertion loss.
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PCle Add-In Card Parameters X

Al Data Rates 25GT/4 5GT/ 8GT/s 16GT/s 32GT/

Channels DUT Type

B CBBrev. 2 CEB rev. 3 nser card PCle Switch
Calibration
Use Transfer Function [ ]
Transfer Function PCle3TransferFunction tf4

Note: With N5991 PCle version 4.1.0 .some parameters were removed from
this dialog. They can be found now in the test tree.

Set to Default OK

Figure 15 8 GT/s tab of the PCle Add-In Card Parameters dialog

DUT Type (Only CEM)
PCle Switch: For Systems, select this if the DUT is a PCle switch.

Calibration

Embed Replica Channel: (ASIC) Select this option to use a transfer
function to embed a replica channel.

Pkg Loss 2.1 GHz: (ASIC) Select the package loss at 2.1 GHz.

Package Model Transfer Function: (ASIC, if “Embed Replica Channel”
is not enabled.) The transfer function file for the package model.

Rep Ch. + Pkg. Model Transfer Function: (ASIC, when “Embed Replica
Channel” is enabled.) The transfer function file that combines the
replica channel and the package model.

Replica Channel Transfer Function: (ASIC, when “Embed Replica
Channel” is enabled.) The transfer function file for the replica channel.
Use Transfer Function: (CEM, U.2, M.2) Use this check box to embed or
de-embed calibration boards or additional cables using the transfer
function on the oscilloscope.

Transfer Function: (CEM, U.2, M.2;: when “Use Transfer Function” is
enabled.) Shows the path of the transfer function file for the package
model.
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Transfer Functions

For the 8 GT/s data rate, there are the following transfer functions:
Package Model Transfer Function — ASIC; Embed Replica Channel is
not checked
Replica Channel and Package Model Transfer Function — ASIC; Embed
Replica Channel is checked
Replica Channel Transfer Function — ASIC; Embed Replica Channel is
checked
Transfer Function — CEM, U.2, M.2; Use Transfer Function is checked

In each case the transfer function has to be generated (apart from the
Package Model Transfer Function) and then copied to C:\ProgramData\
BitifEye\ValiFrameKT\PCle\Settings\TransferFunctions on the PC where
ValiFrame is running.

If you change the name of the Package Model Transfer Function, this must
also be copied to C:\ProgramData\BitifEye\ValiFrameK1\PCle\Settings\
TransferFunctions, otherwise it will not be found.
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16 GT/s, 32 GT/s and 64 GT/s Tabs
The 16 GT/s tab (Figure 16), 32 GT/s tab and 64 GT/s tab of the PCle

Parameters dialog are very similar and so are described together.

PCle End Point Parameters X

All Data Rates 8GT/s 168GT/s 32GT/s 64GT/s

Fixture 151 Adjustment

PCl Express 4.0 CEM Fixture Kit -~ Hardware Traces w

Calibration

Embed Replica Channel a8 Pkg Loss 2.1 GHz | 09502 4B

Rep. Ch. + Pkg. Model Transfer Function PCledRxRepChanAndPkgModel_EndPoint_v 2 if

Replica Channel Transfer Function PCle4RxReplicaChannel tf4
Eye Calibration Method Seasim V
Start with Minimum Loss Channel O

Mote: With N5991 PCle version 4.1.0.19 some parameters were removed from
this dialog. They can be found now in the test tree.

Set to Default 0K

Figure 16 16 GT/s tab of the PCle End Point Parameters dialog

Fixture (not 64 GT/s)

Select the fixture. The options are

PCl Express 4.0 CEM Fixture Kit
(ASIC 16 GT/s, Spec Versions 4.0, 5.0, 6.0;
CEM 16 GT/s, Spec Versions 4.0, 5.0)

Generic
(ASIC 16 GT/s, Spec Versions 4.0, 5.0, 6.0)

BIT CEM Connector + M8048A
(ASIC 16 GT/s, Spec Versions 4.0, 5.0, 6.0)

PCle 5.0 FR4 Base Fixture
(ASIC 32 GT/s, Spec Version 5.0, 6.0)

PCle 5.0 MEG6 Base Fixture
(ASIC 32 GT/s, Spec Version 5.0, 6.0)
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PCle 5.0 CEM Fixture Kit
(ASIC 32 GT/s, Spec Version 5.0, 6.0;
CEM 32 GT/s, Spec Version 5.0)

ISI Adjustment (only 16 GT/s)

Calibration

The supported options are

Hardware Traces: Select this to use just the hardware traces to
generate the ISI.

Emulated ISI: (Only M8020A and ASIC) Select this option to
combine the internal IS| generated by the M8020A with the selected
hardware traces to adjust the insertion loss. Note that the M8020A
J-BERT option M8041A-0G5 is required to perform this operation.

For CEM tests, the CTS allows only the official PCI-SIG fixture sets.
Therefore, in this case, the “PCl Express 4.0 CEM Fixture Kit” or the
“PCle 5.0 CEM Fixture Kit” and the ISI Adjustment with “Hardware
Traces” are the only available options.

Embed Replica Channel: (ASIC) Select this option to use a transfer
function to embed a replica channel.

Embed Additional Channel: (CEM) Select this option to use a transfer
function to embed an additional channel.

Pkg Loss 2.1 GHz: (ASIC) Select the package loss at 2.1 GHz.
Package Model Transfer Function: (When “Embed Replica Channel”
(ASIC) or “Embed Additional Channel” (CEM) is not enabled.) The name
of the transfer function file for the package model.

Rep. Ch. + Pkg. Model Transfer Function: (ASIC, when “Embed Replica
Channel” is enabled.) The name of the transfer function file that
combines the replica channel and the package model.

Add. Ch. + Pkg Model Transfer Function: (CEM, when “Embed
Additional Channel” is enabled.) The name of the transfer function file
that combines the additional channel and the package model.

Replica Channel Transfer Function: (ASIC, when “Embed Replica
Channel” is enabled.) The name of the transfer function file for the
replica channel.

Additional Channel Transfer Function: (CEM, when “Embed Additional
Channel” is enabled.) The name of the transfer function file for the
additional channel.

Keysight N5991P PCI Express Test Automation Software Platform — User Guide



ValiFrame PCle Test Station 2

Eye Calibration Method: Select the tool to be used for the stressed eye
calibration. Available options are:

Seasim: (Only ASIC) This is a processing tool that uses the standard
method. A step pattern with 256 ones and zeros is applied at the
input of the calibration channel and the step response is captured at
the output of the replica channel. The oscilloscope averages the
step response, which minimizes the noise. The step response defines
the complete electrical behavior of the channel and calculates a
statistical eye. Seasim also simulates the different impairments.

SigTest: This uses the compliance channel methodology. A
compliance pattern is applied and different impairments, such as
random jitter, sinusoidal jitter and differential and common mode
sinusoidal interference, are added to the signal.

Start with Minimum Loss Channel: (Only 16 GT/s)

Not enabled: The Initial Equalization Preset Optimization Calibration
will start with the maximum specification loss (-30 dB for 16 GT/s).
Then the Channel Calibration reduces channel loss in 0.5 dB steps
until Eye Height and Eye Width exceed the specification value (and
the ratio is similar to the nominal value) or until the channel loss
reaches the minimum specification loss (=27 dB for 16 GT/s).

Enabled: The Initial Equalization Preset Optimization Calibration will
start with the minimum specification loss. Then the Channel
Calibration increases channel loss in -0.5 dB steps until Eye Height
and Eye Width are slightly below the specification value (and the
ratio is close to the ratio of the nominal eye) or until the channel loss
reaches the maximum specification loss.

The remaining calibration procedures will use that channel.

Transfer Functions

For the 16 GT/s, 32 GT/s and 64 GT/s data rates, there are the following
transfer functions:
Package Model Transfer Function — ASIC, CEM; Embed Replica/
Additional Channel is not checked
Replica Channel and Package Model Transfer Function — ASIC; Embed
Replica Channel is checked
Replica Channel Transfer Function — ASIC; Embed Replica Channel is
checked

Additional Channel and Package Model Transfer Function — CEM;
Embed Additional Channel is checked

Additional Channel Transfer Function — CEM; Embed Additional
Channel is checked
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In each case the transfer function has to be generated (apart from the
Package Model Transfer Function) and then copied to C:\ProgramData\
BitifEye\ValiFrameKT\PCle\Settings\TransferFunctions on the PC where
ValiFrame is running.

If you change the name of the Package Model Transfer Function, this must
also be copied to C:\ProgramData\BitifEye\ValiFrameK1\PCle\Settings\
TransferFunctions, otherwise it will not be found.
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2

If you do not check the ‘Map DUT lanes to test instrument channels’ box in
the Station Configurator, the Lanes window appears as shown in Figure 17

when you click the ‘Lanes Configuration’ button in the Configure DUT

Lane® [] Lenei2 [
Laned [ Lane 13 []
Lane 10 [] Lane 14 []

Lane 11 []  Lane15 []

() Calibrate all Rx lanes

Panel.
Lanes
Lanes for Rx tests
Lane O Laned []
Lane1 [ Lane5 []
lane2 [] Lane& [
lane3 [] Lane7? [
Lanes for Calibration
© for il ones i ok entn
Figure 17 Lanes configuration panel

Lanes for Rx tests: Select the corresponding check box for one or more

lanes where testing is to be performed. The selection of one or more

lanes depends on the following conditions in the “Station
Configuration” stage of the ValiFrame Station Configurator:

If the ‘Use Switch for Rx tests’ check box is left unchecked, you can
select all lanes for testing. While the tests are being performed, you
will be prompted to manually switch cables from lane to lane.
This is the only option available for 64 GT/s.

If ‘Use Switch for Rx tests’ is enabled (available only up to 32 GT/s),
the number of lanes to be tested depends on the module type

selected. Module types BIT21T14B, BIT21T16B and BIT21T18B

allow testing of up to 4, 6 and 8 lanes, respectively.
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Lanes for Calibration: Choose one of the following options:

Use Lane 0 calibration for all lanes in Rx tests: Only Lane O will be
calibrated. These values will be used in the Rx tests for all lanes.

Calibrate all Rx lanes: (Not available if ‘Use Switch for Rx tests’ is
enabled.) Calibrations will be performed for each Rx lane selected.
Each Rx test uses the corresponding calibration for each specific
lane to be tested.

If the ‘Map DUT lanes to test instrument channels’ check box is selected in
the “Station Configuration” stage of the ValiFrame Station Configurator,
the Lanes dialog appears as shown in Figure 18. You may select all lanes
and each tested lane can be mapped to one of the available generator and
analyzer channels. Mapping of different lanes to various instruments can
help you avoid cable re-connections.

Lanes — [m} *
Generator Channel Analyzer Channel
Lane 0 M1.DataOut1 ~ | M2.Dataln v
Lane 1 [ [M1.DataOutl M2 Dataln
lane2 [ |M1.DataOutl M2 Dataln
Lane3 [ [M1DataOutl M2 Dataln
lane4 [ |M1.DataOutl M2 Dataln
Lane5 [ [M1.DataOutl M2 Dataln
Lane6 [ |M1.DataOutl M2 Dataln
Lane7 [ |M1.DataOutl M2.Dataln
Lane8 [ |M1.DataOutl M2 Dataln
Lane9 [ |M1.DataOutl M2.Dataln
Lane 10 [] |M1.DataOuti M2.Dataln
Lane 11 [] |M1.DataOuti M2 Dataln
Lane 12 [] [M1DataOutl M2 Dataln
Lane 13 [] |M1.DataOut1 M2 Dataln
Lane 14 [] |M1.DataOuti M2 Dataln
Lane 15 [] |M1.DataOutl M2.Dataln
Calibration
© STl e O Colibot ol s
oK
Figure 18 Lanes configuration panel when ‘Map DUT lanes to test instrument

channels’ is selected
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This chapter describes how to select the calibrations and test procedures
that are to be run and how you can modify the parameters if required — in
expert mode — to go beyond the tests specified by the CTS.
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Once the DUT has been configured, click OK in the Configure DUT Panel.

All calibration and test procedures are included in the respective groups in

a manner similar to how they are organized in the CTS document.

PCl Express N5991 ValiFrame - m] X
£ [ g [
F o d & D n e 0
NEW LOAD SAVE EXPORT RESET | START | PAUSE ABOAT ABOUT
=] &JrC Epress 6.0, EndPointASIC v PCle
C ¢ Calibration Bepciiine:) o

° Receiver

b Link Equalization

9 Receiver Setup

Repeifitions

Severity Message Date ]
*ngr\ess Instrument Connections 11/9/2022 1:46:21 PM
uﬁngress Mot opening connection to Keysight M8040A J-BERT because it is configured to be offiine. 11/9/2022 1:46:21 PM
a‘*Fmgress Mot opening connection to METIO because it is configured to be offine 11/9/2022 1:46:21 PM
@*Fmgr&ss Mot opening connection to DSO Infinium Series because it is configured to be offine 11/5/2022 1:46:21 PM
(iInfo PCl Exoress N5551 ValiFrame startuo lete! 11/5/2022 1:46:28 PM hd
Ready IWarmngs: 2 I SW Maintenance License is OK I Not Running

Figure 19 PCI Express N5991 ValiFrame main window with green Start button

The parameter grid on the right side of the window shows the parameters
that are related to the individual procedure or group of procedures
selected on the left.

The log list in the bottom pane of the window shows calibration and test
status messages (regular progress updates as well as warnings and error
messages).

The status bar at the very bottom provides information about how many
critical errors have occurred, how many warnings have been sent, the
status of the software maintenance license and whether ValiFrame is
running.
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To start one or more procedures, select the corresponding check box(es).
Then the Start button is enabled and turns green (outlined in red in
Figure 19). Click Start to run the selected procedures.

Once all the procedures have been run, the N5991 configuration can be
stored as a single “vfp’ file using the Save button and recalled using the
Load button without the need to configure the DUT again.

Before executing the calibration or test procedures, ensure that the PCle
Station is configured properly with all necessary instruments such as the
Infiniium oscilloscope set to “online”. All calibrations can be run in offline
mode, that is, without any instrument connected. The offline mode is
intended for product demonstrations with simulated data.
CALIBRATIONS RUN IN OFFLINE MODE DO NOT GENERATE VALID
CALIBRATION DATA.

If you have already performed calibrations and tests, when you update
ValiFrame and open it, you may see several log messages saying that the
measurements are not compliant. This is because ValiFrame now records
the exact setup and software version used for the calibrations and, even
if your setup has not changed, the information required by ValiFrame to
categorize the results as compliant is not available. Compliance
information is also available in the result report of each procedure.
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Selecting, Modifying & Running Procedures

Selecting Proced

Modifying Param

ures

The calibration, receiver, and transmitter test procedure groups can be
selected globally by selecting the check box at the top of the group.
Alternatively, an individual test procedure can be selected by checking the
corresponding check box. Click Start to run the selected test procedures.

eters

Most calibration and test procedures, as well as the groups containing
them, have parameters that control the details of how the procedures are
run. In compliance mode, most of these parameters are read-only. In
expert mode, almost all the parameters can be modified. First, select a
specific calibration or test procedure or one of the groups contained in the
N5991 procedure tree, as shown in Figure 20. The parameters are
displayed in a property list (parameter grid) on the right side of the
window. These parameters can be configured only before the selected
procedure subgroup or procedure is started. All of the selected test
parameters are listed in the test results.

PCI Express N5891 ValiFrame = o X

[ T r
=" O n e Ik
MEW LOAD SAVE EXPORT RESET | START PAUSE ABORT ABOUT

=8 @ Calibration |v| 64G TxEQ and Launch Valtage Calibration
B9 2567 True
° 500
ER - | J 50GTs False
80GT/s comp Procedure: offline: Software stalus
9 160GT/s Verification Mode False:
.| e Measurement Algorithm Speed Optimized Measurement
.8 120GTsA Joa
o8¢ socTs Scope Bandwidth 59GH
EE - [#-SFE Mumber of Waveform Averages 1024
[ 64G TEQ and Launch ! 85mV
B2 Rancom Jer Lanpranon M
o Procedure Error Case Behavior  Abort Sequence
64G HF Snusoidal Jtter Calioration Procedure Failed Case Behavior Froceed With Next Frocedure
984G HF Second Tone Sinusoidal Jitter Calibration Repetitions 0
@ 864G Pulsewidth Jiter Calibration
@ 64G SNDR Calibration
@ Custom Measurements
¢ L@ (" 4G TxEQ and Launch Vottage Measurement Repetitions
=B (% Long Channel
i 4G Insertion Loss Calbration
Severity Messzge Date
#*Progress  Instrument Connections 08/28/2023 10:10:02 Al ~
# Progress Mot opening connection to Keysight M80404 J-BERT because it is configured to be offline. 08/28/2023 10:10:02 Al
;4* Progress Mot opening connection to NETIO because it is configured to be offline. 08/28/2023 10:10:02 Al
4* Progress Mot opening connection to DSO Infiniium Series because it is configured to be offine. 08/28/2023 10:10:02 Al
(i) Info PCI Express N5391 ValiFrame startup complete! 08/28/2023 10:10:05 Al
Ready IWamings: 1 I SW Maintenance License is OK INDt Running E
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Figure 20 Modifying parameters in the PCI Express N5991 ValiFrame main window
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Running Procedures

To run the selected procedures, click the Start icon on the toolbar (see
Figure 19). The procedures are run sequentially in the order shown in the
procedure selection tree. Some procedures may require user intervention,
such as changing cable connections or entering DUT parameters. The
required action is prompted in pop-up dialog boxes before the
calibration/test procedures are run.

Connection Diagrams

To view a particular connection diagram, right-click the desired test or
calibration. From the context menu, select “Show Connection...”.

The window that opens consists of a connection diagram surrounded by
five buttons, which are outlined in red and numbered in Figure 21.

Connection Setup for 684G Rx EQ Coefficient Matrix Scan o (] *
ﬂ-—,\l 2 ‘iew Connection Instructions
T 7 | view Instruments and Accessories

i i
locking Capaccr
- e
@ 520 larmnzban
@
\ ~
5

Figure 21 Example connection diagram, default view
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Export Mode: Click here to change the positions of the individual
instruments and cables in the connection diagram before exporting it.
This is intended to increase the clarity of the connections. For more
details about how to manipulate the components, see the
N5991Getting Started Guide, which can be downloaded from the
BitifEye.com website. Try double-clicking a component and then either
drag-and-dropping it or using the mouse wheel.

Export: Export the diagram as an HTML file.

Connection Instructions: Toggle to ‘on’ to view the connection
instructions and further information. It is possible to open step-by-step
instructions, where the connection currently being made is highlighted.
Instruments and Accessories: Toggle to ‘on’ to view the list of required
instruments and accessories. A very brief description of how to
connect the setup will be displayed as well. If the list of instruments
and accessories is expanded, it will be included in the exported HTML
report.

OK: Click here to close the connection diagram window.
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Required Calibration Data

Using the Software 3

Some of the calibration procedures and most of the test procedures
require calibration data that has been measured previously. You can see
the calibration data required by a particular procedure by right clicking its
name in the procedure tree and selecting ‘Required Calibrations’. A list of
the prerequisite calibrations drops down (Figure 22).

PCl Express N5991 ValiFrame — (m] X
y O Ind
F o d 4 m e
NEW LOAD SAVE EXPORT RESET [ START PAUSE ABORT ABOUT
5-EY PCIEpress - 6.0, EndPointASIC Use Compliance Impairments ~ True
2.-[JC9 Caibration o QE"“
2501s
C] 9 Receiver Z5mV
O 25615 15 my
w0 5067k 1.5625 ps
L 100 MHz
U Os
2nd Tone Sin | Jitter Frequen 210 MHz
C] ~ Channel
g-0 & 5 Number 11
=0 R nnel Loss 3348
ol - ~ Equalization for remaining Rx tests
ON®, (08 (o B [ ey Allow user to enter optimum equali; True
(% 64G R Pre-Compliance Ty .
° Required Calibrations
-] 64G Rx Jitter Tolerance Ty Abort Sequence
L P Sensitivity ~ 1 Proceed With Next Procedurs
QI 646 R Sensiity Test | oy 646 TxEy and Launch Vkage Caibraton 0
-9 Custom Tests
B-0 Y Laneo €46 Random Jter Calibration
~(J(® 645G Rx Custom EQ O
1 C® 645 Rx Custom Pre 84G HF Sinusoidal Jitter Calibration
Severity Message 64G HF Second Tone Sinusoidal Jitter Calibration Date
@# Progress  Instrument Connections 08/30/2023 09:55:05 AM ~
#*Progress  Not apening connection to Keysight M204( 864G Pulsewidth Jitter Calibration 08302023 09:55:05 AM
#*Progress Mot opening connection to NETIO becaust 08¢30/2023 09:55:05 AM
#*Progress  Not opening connection to DSO Infiniium £ 654G SNOR Calibration (08¢30/2023 09:55:05 AM
(i) Info PCI Express N5331 ValiFrame startup con 08/30/2023 09:55:08 AN o
646 Insertion Loss Calibration
Ready faintenance License is OK | Not Running

Figure 22

64G Pre-Compliance Eye Calibration
£4G Compliance Eye Calibration

B4G AWG Amplitude Comection Calibration

Example list of required calibrations

The icon next to the name of a calibration procedure in the list indicates
whether the calibration has been run successfully (green), is incomplete
(yellow), failed (red) or has not yet been run (gray).
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Runtime Data Display

Most procedures generate data output. While the procedure is running,
the data is displayed in a results window, which opens automatically for
each individual procedure.

Any results windows that are open during the procedure runs are closed
automatically once the specific procedure is finished. As long as the
Nb991 Software is running, each result file can be reopened by
double-clicking the respective procedure. However, the individual files are
lost when the N5991 main window is closed, unless you save the individual
files or a collection of them.

Description of Results

In this User Guide, the descriptions of the calibration and test procedures
include example descriptions of the results. In addition to a graph and a
table, there is a text in each set of results, which notes the conditions
under which the procedure was carried out, including a list of instruments
used and their associated firmware. In order to save space, the list of
instruments is not shown for each procedure in this user guide, because
they are very similar, but simply as two examples here (Figure 23,

Figure 24).

———-Instruments-——-—

Calibrated Instrument 1

Calibrated Instrument 2

Calibrated Instrument 3

Calibrated Instrument 4

Calibrated Instrument S

Heasurement Instrument 1

Figure 23

Name: Heysight M20504 J-BERT ; Company: Keysight
Technologies ; Model: Keysight MBOS0R J-BERT ; SN:
Unknown ; FW rev.: Unknown ; Description: ME0E0 with
integrated Jitter scurces for BER tests ; Calibrsted
Instrument

Hazme: ClkGen ; Company: EKeysight Technologies ; Medel:
ME00 ; 5N: MY¥e2400068 ; FW rev.: 1.5.230.4 ;
Description: MBOS0 with integrated jitter sources for BER
tests ; Calibrated Instrument

Name: Datalutl ; Company: Keysight Technologies ; Model:
ME042E, M2058L ; SNW: 0123456785, DEXDODOED ; FW rev.:
1.5.150.2, ; Description: MBOL0 with integrated jitter
sources for BER tests ; Calibrated Instrument

Name: Datalutl ; Compzan Feysight Technologies ; Model:
M31558 ; SN: DESZ500000L ; W rev.: 4.0.0.0 ;
Description: MBOS0 with integrated jitter sources for BER
tests ; Calibrated Instrument

Name: Datalut? ; Company: EKeysight Technologies ; Model:
Ma13 7 5N: DES2500000 i FW rev.: 4.0.0.0 ;
Descriprticon: MBOED with integrated jitter sources for BER
tests ; Calibrated Instrument

Name: Keysight D50 ; Company: Keysight Technologies ;
Model: DSO Infiniium Series ; SN: Unknown ; FW rev.:
Unknown ; Descripticn: Realtime scope for calibration and
transmitter tests ; Measurement Instrument

Example “Instruments” section for a calibration
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-——-Instruments-—--

] s ight Technologies ;
Model: Eeysi BERT ; SN: Unknown ; FW rev.: Unknown ;
ipti ntegrated jitter scources for BER

it Instrument

Measurement Instrument 1

tests ; Mez
Wame: ClkGen ; Company: Keysight Technologies ; Model: MBOOSR ;
] 7 FW rev.: 1.5.23( Description: M2050 with

i jitter sources for BER t© Measurement Instrument

Mezsurement Instrument 2

Company: Heysight Te logies ; Model:
0 5e785, IEINEOOINE ; F

1 integrated jitter sourc

it Instrument

Measurement Instrument 3

Name: Datalutl ;
MAISSR ; SN: DES250000004 ; FW rev.: 4.0.0.0 ; Description:
MBO50 with integrated jitter sources for BER tests ; Messuremsnt
Instrument

Company: Keysight Technologies ; Model:

Measurement Instrument 4

Name: Datalut2 ; Company: Keysight Technologies ; Model:
MBIS5SR ; SM: DES250000004 ; FW rev.: 4.0.0.0 ; Descripti
MA050 with integrated jitter sources for BER tests ; M
Instrument

Measurement Instrument 5

Hame: Dataln
Measurement Instrument & SN: DEEZS
integrated jitter sources for BER t
Name: HetIo230B ; Company: Kouksam ; Model: NETIO ; SN:
Unknown ; FW rev.: Unknown ; Descripticn: Main pewer swizch ;
szsurement Instrument

i Company: Keysight Technologies ; Model: MBO
02 ; FW rev.: 7.5.700.8 ; Description: ME( ith
Mezsurement Instrument

Mezsurement Instrument

Figure 24 Example “Instruments” section for an Rx test

Exporting Results

For your convenience, all individual results are summarized in an HTML
document at the end of the test run. All calibration and test data
worksheets can be saved in a workbook by clicking the Export button on
the toolbar of the PCle N5991 ValiFrame main window. Keysight
recommends performing this action at least at the end of each N5991
procedure run to avoid any data loss. If the calibration and test procedures
are conducted several times during the same N5991 run, the resulting
worksheets are combined in a workbook. If a test procedure is conducted
without prior execution of calibration procedures in the same test run, only
the test results will be saved to the workbook.

As a safety feature, all calibration and test results are saved by default to
the N5991 “Tmp” directory. The sub-folder “Results/PCle Station”
contains the files of the final results measured at each calibration and
test procedure. In addition to the calibration data worksheets,
calibration data files are generated. These files are saved by default to
the N5991 calibrations folder. If these calibrations are run again, the
data file is overwritten. To save the calibration data files at each
configuration, the files must be copied from the directory: C:\
ProgramData\BitifEye\N5997\PCle\Calibrations and saved manually in
any folder before rerunning the calibrations.
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<

Show all results

BitifEye

Digital Test Solutions

® Show only selected

Test result summary

ValiFrame HTML Workbook

A workbook consists of a summary of the procedures performed, details of
the instruments used and the results of the individual procedures carried
out. On the left you can select a test to view, whose results are then
displayed on the right. Figure 25 shows an example Test Result Summary.

Pracuct Numbar PCla PCl Station PCIE-1 Warkboak created on 20V10/2023 164905

Shows the test results as an overview

50

Figure 25 Example Test Result Summary in a ValiFrame HTML Workbook

Test Name: The name of the procedure (test or calibration).
Result: Whether the test was passed or failed.

Software Version: The version of the ValiFrame software used to
perform the procedure.

Calibration Data Version: Tests, and some calibrations, rely on data
obtained in calibrations. The Calibration Data Version gives the version
number of the ValiFrame software used to obtain the calibration data.

Compliant: If True, the procedure was carried out in a way that met all
the requirements of the specification. If False, this was not the case.

Non-Compliance Reason(s): Here the reasons for non-compliance are
listed. There may be just one, a few or a large number. In the example in
Figure 25, the procedures are never compliant because the software
status is “unreleased”. Other possible reasons include

Procedure offline: The procedure was performed in “demonstration
mode” without instruments connected.

Required cal not compliant: The procedure relies on calibrations,
and the calibrations listed here are themselves not compliant and
have to be repeated.
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Required cal unknown/unreleased: The procedure relies on
calibrations, and the software version used to obtain the
calibration(s) listed here is either unknown or unreleased.
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PCle Parameters

The PCle parameters are of three types:
Sequencer Parameters
Common Parameters
Procedure Parameters

Sequencer Parameters

The sequencer parameters control the flow of the test sequencer, not the
behavior of individual procedures. They are identical across all versions of
ValiFrame for different standards. One of them, Repetitions, is available for
all procedures and groups in the procedure tree. The others are only
available for procedures. Like all other parameters, the sequencer
parameters are shown on the right side of the ValiFrame user interface and
you may manually change them, as illustrated in Figure 26.

The sequencer parameters are described in Table 23 on page 323.

PCI Express N3991 ValiFrame = m} X
. Frd I
o d & D n e I
NEW LOAD SAVE EXPORT RESET | START PAUSE A~EORT ABOUT
: 9 Calibration » 64G TxEQand Launch Voltage Calibration

Offline True

sion 500

B %50G6Ts

Coi False
ﬂ @ 80GTe Mon-compliance reason(s) Procedure offline; Software status w
] ® 6 0GT/s Verification Mode False
Measurement Algorithm Speed Optimized Measurement
-8 (ﬁ 320GTs i
8 B s06Ts Scope Bandwidth 59 GHz
= Mumber of Waveform Averages 1024
\ertical e gomy

el - v Sequenner-
0 . . L Procedure Error Case Behavior  Abort Sequence

B4G HF Sinuscidal Jteer Calbration Procedure Failed Case Behavior Proceed With Next Procedure
® 64G HF Second Tone Sinusoidal Jitter Calibration Repetifions i)

@ 64G Pulsewidth Jitter Calibration
@ 845G SNDR Calibration
@ Custom Measurements
] ] B4G TxEQ and Launch Voltage Measurement Repetitions
y .- 9 Long Channel

L. ("® 4G Insertion Loss Calibration

andom Jitter Lalbration

Severity Message Date
% Progress  Instrument Connections 08/28/2023 10:10:02 Al ~
% Progress Mot opening connecion to Keysight MBO40A J-BERT because it is configured to be offline. 08/28/2023 10:10:02 Al
gﬁ Progress Mot opening connection to NETIO because it is configured to be offline, 08/28/2023 10:10:02 Al
f Progress Mot epening connechion to DSO Infiniium Senies because it is configured to be offine. 08/28/2023 10:10:02 Al
(i) Info PCI Express N5%51 ValiFrame startup complete! 08/28/2023 10:10:05 Al
Ready IWamings:W SW Maintenance License is OK | Mot Running .
Figure 26 PCle sequencer parameters
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Common Parameters

Common parameters are used for several related calibration or test
procedures. They are shown on the right side of the ValiFrame user
interface when the selected entry of the procedure tree on the left is a
group instead of an individual procedure. The PCle common parameters
are listed and described as follows:

Common calibration parameters: Table 16 on page 275

Common receiver parameters: Table 17 on page 281

Common link equalization parameters: Table 18 on page 291

Procedure Parameters

The Procedure Parameters are all those parameters that are not part of
any of the previously described categories. They are shown on the right
side of the ValiFrame user interface when the selected entry of the
procedure tree on the left is an individual procedure. Their purpose is to
modify the behavior of that single procedure. Different procedures often
have parameters with the same name, but pre-configured settings always
apply to the selected procedure. The meanings of the parameters may
differ slightly between procedures. The PCle parameters for individual
procedures that are available in Expert Mode are listed as follows:

Parameters for (nearly) all individual procedures: Table 19 on page 300
Calibration parameters for individual procedures: Table 20 on page 301
Receiver parameters for individual procedures: Table 21 on page 309

Link equalization parameters for individual procedures: Table 22 on
page 318

Some parameters that are read-only in the user interface main window
can be changed in the Station Configurator while others can be changed
when you configure the DUT.

If the value of a parameter appears in boldface type in the parameter grid
of the GUI, this indicates that the value is not the default value.
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Link Equalization Tests / 66
Receiver Setup Procedures / 68

This chapter provides a convenient way of finding the description of the
calibration or procedure that you want to perform.



4 Procedure Tree Overview

Introduction

The tables in this chapter list the procedures exactly as in the procedure
tree of the ValiFrame software.

is that for Seasim for interface type ASIC and SigTest for CEM, U.2 and
M.2.

Click on the page number in the table to be directed to the description of
the corresponding procedure.

NOTE

The order of the procedures varies slightly depending on the method
NOTE used for eye calibration: Seasim or SigTest. The order used in the tables

The list of procedures in the procedure tree is divided up into the following
tables according to calibration or test type and interface type.
Calibrations
Calibrations (ASIC): Table 2 on page 57
Calibrations (CEM): Table 3 on page 59
Calibrations (
(

u.2): Table 4 on page 61

Calibrations (M.2): Table 5 on page 61
Receiver Tests

Rx Tests (ASIC): Table 6 on page 63

Rx Tests (CEM): Table 7 on page 64

Rx Tests (U.2; M.2): Table 8 on page 65

Link Equalization Tests
LEQ Rx Tests (ASIC):  Table 9 on page 66
LEQ Rx Tests (CEM): Table 10 on page 66
LEQ Rx Tests (U.2; M.2): Table 11 on page 67

LEQ Tx Tests: Table 12 on page 67
Receiver Setup Procedures

Rx Setup (ASIC): Table 13 on page 68

Rx Setup (CEM): Table 14 on page 68

Rx Setup (U.2; M.2): Table 15 on page 68
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Calibration Procedures

Table 2 Calibrations performed for ASIC interfaces
Data Rate Calibration Page Number
of Description
2.5GT/s 2.5G RJ Calibration 87
2.5G IS Calibration 85
2.5G CMSI Calibration 77
2.5G Eye Height Calibration 82
5.0GT/s 5G RJ Calibration 87
5G ISI Calibration 85
5G CMSI Calibration 77
5G Eye Height Calibration 82
8.0GT/s Direct-Connection Calibrations
8G TxEQ and Launch Voltage Calibration 108
8G RJ Calibration 100
Custom Measurements*
8G TXEQ and Launch Voltage Measurement 118
Long Channel
8G Insertion Loss Calibration 170
8G CMSI Calibration 130
8G DMSI Calibration 151
8G Stressed Jitter Eye Calibration 182
16.0 GT/s Direct-Connection Calibrations
16G TXEQ and Launch Voltage Calibration 108
16G RJ Calibration 100
16G HF SJ Calibration 92
16G HF Second Tone SJ Calibration 89
Custom Measurements*
16G TxEQ and Launch Voltage Measurement 118
Long Channel
16G Insertion Loss Calibration 170
16G Initial Equalization Preset Optimization 167
16G Channel Calibration 126
16G Final Equalization Preset Optimization 163
16G AWG Amplitude Correction Calibration 124
16G CMSI Calibration 130
16G DMSI Calibration 151
16G Pre Compliance Eye Calibration 178
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Data Rate Calibration Page Number
of Description
16G Compliance Eye Calibration 133
Custom Calibrations*
16G Custom Eye Calibration 142
16G Custom Eye Scan Calibration 145
Custom Measurements*
16G Eye Height and Width Measurement 157
16G Eye Height and Width Scan 160
16G Processing of Pre-Recorded Steps 181
32GT/s Direct-Connection Calibrations
32G TxEQ and Launch Voltage Calibration 108
32G Random Jitter Calibration 100
32G HF Sinusoidal Jitter Calibration 92

32G HF Second Tone Sinusoidal Jitter Calibration 89
Custom Measurements*

32G TXEQ and Launch Voltage Measurement 118
Long Channel
32G Insertion Loss Calibration 170
32G Pre Compliance Eye Calibration 178
32G Compliance Eye Calibration 133
32G AWG Amplitude Correction Calibration 124
32G CM Sinusoidal Interference Calibration 130
32G DM Sinusoidal Interference Calibration 151
Custom Calibrations*
32G Custom Eye Calibration 142
32G Custom Eye Scan Calibration 145
Custom Measurements*
32G Eye Height and Width Measurement 157
32G Eye Height and Width Scan 160
32G Processing of Pre-Recorded Steps 181
64.0 GT/s Direct-Connection Calibrations
64G TxEQ and Launch Voltage Calibration 108
64G Random Jitter Calibration 100
64G HF Sinusoidal Jitter Calibration 92
64G HF Second Tone Sinusoidal Jitter Calibration 89
64G Pulsewidth Jitter Calibration 98
64G SNDR Calibration 106
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Data Rate Calibration Page Number
of Description

Custom Measurements*

64G TxEQ and Launch Voltage Measurement 118
Long Channel

64G Insertion Loss Calibration 170

64G Pre-Compliance Eye Calibration 178

64G Compliance Eye Calibration 133

64G AWG Amplitude Correction Calibration 124

64G CM Sinusoidal Interference Calibration 130

64G DM Sinusoidal Interference Calibration 151
Custom Calibrations*

64G Custom Eye Calibration 142

64G Custom Eye Scan Calibration 145
Custom Measurements*

64G Eye Height and Width Measurement 157

64G Eye Height and Width Scan 160

64G Processing of Pre-Recorded Steps 181

*  Procedures listed under these headings are available only if “Include Custom Procedures” is
checked in the PCle Parameters dialog (see page 29).

Table 3 Calibrations performed for CEM interfaces
Data Rate Calibration Page Number
of Description
25GT/s 2.5G RJ Calibration 87
2.5G De-Emphasis Calibration 80
2.5G Eye Height Calibration 82
5.0 GT/s 5G RJ Calibration 87
5G De-Emphasis Calibration 80
5G Eye Height Calibration 82
8.0GT/s Direct Connection Calibrations
8G TxEQ and Launch Voltage Calibration 108
8G RJ Calibration 100
8G SJ Calibration 103
Custom Measurements*
8G TXEQ and Launch Voltage Measurement 118
Long Channel, CBB rev. 3
8G DMSI Calibration 151
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Data Rate Calibration Page Number
of Description
8G Eye Height and Width Calibration 154
8G Compliance Eye Calibration 133
16.0 GT/s Direct Connection Calibrations
16G TXEQ and Launch Voltage Calibration 108
16G RJ Calibration 100
16G LF SJ Calibration 95
16G HF SJ Calibration 92
16G Unit Interval Calibration 122
Custom Measurements*
16G TxEQ and Launch Voltage Measurement 118
Long Channel, CBB rev. 4
16G Insertion Loss Calibration 170
16G AWG Amplitude Correction Calibration 124
16G CMSI Calibration 130
16G DMSI Calibration 151
16G Initial Equalization Preset Optimization 167
16G Channel Calibration 126
16G Final Equalization Preset Optimization 163
16G Pre Compliance Eye Calibration 178
16G Compliance Eye Calibration 133
Custom Calibrations*
16G Custom Eye Calibration 142
16G Custom Eye Scan Calibration 145
Custom Measurements*
16G Eye Height and Width Measurement 157
16G Eye Height and Width Scan 160
32GT/s Direct Connection Calibrations
32G TXEQ and Launch Voltage Calibration 108
32G Random Jitter Calibration 100
32G HF Sinusoidal Jitter Calibration 92
Custom Measurements*
32G TxEQ and Launch Voltage Measurement 118
Long Channel
32G Insertion Loss Calibration 170
32G AWG Amplitude Correction Calibration 124
32G CM Sinusoidal Interference Calibration 130
32G DM Sinusoidal Interference Calibration 151
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Data Rate Calibration Page Number
of Description
32G Pre Compliance Eye Calibration 178
32G Compliance Eye Calibration 133
Custom Calibrations*
32G Custom Eye Calibration 142
32G Custom Eye Scan Calibration 145
Custom Measurements™
32G Eye Height and Width Measurement 157
32G Eye Height and Width Scan 160

*  Procedures listed under these headings are available only if “Include Custom Procedures” is
checked in the PCle Parameters dialog (see page 29).

Table 4 Calibrations performed for U.2 interfaces
Data Rate Calibration Page Number
of Description
8.0GT/s Direct Connection Calibrations
8G TxEQ and Launch Voltage Calibration 108
8G RJ Calibration 100
8G SJ Calibration 103
Custom Measurement*
8G TxEQ and Launch Voltage Measurement 118
Long Channel, CBB rev. 3
8G DMSI Calibration 151
8G Eye Height and Width Calibration 154
8G Compliance Eye Calibration 133

*  Procedures listed under this heading are available only if “Include Custom Procedures” is checked

in the PCle Parameters dialog (see page 29).

Table 5 Calibrations performed for M.2 interfaces
Data Rate Calibration Page Number
of Description
8.0GT/s Direct Connection Calibrations
8G TxEQ and Launch Voltage Calibration 108
8G RJ Calibration 100
8G SJ Calibration 103
Custom Measurement*
8G TXEQ and Launch Voltage Measurement 118
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Data Rate Calibration Page Number
of Description

Long Channel, CBB rev. 3

8G Device Insertion Loss Calibration 148
8G DMSI Calibration 151
8G Host Insertion Loss Calibration 166
8G Eye Height and Width Calibration 154
8G Compliance Eye Calibration 133

*  Procedures listed under this heading are available only if “Include Custom Procedures” is checked
in the PCle Parameters dialog (see page 29).

62 Keysight N5991P PCI Express Test Automation Software Platform — User Guide



Receiver Tests

Table 6

Data Rate

2.5GT/s

5.0 GT/s

8.0GT/s

16.0 GT/s

32GT/s

64 GT/s

Procedure Tree Overview

Receiver tests available for ASIC interfaces

Receiver Test

2.5G Rx Compliance Test

2.5G Rx Jitter Tolerance Test

2.5G Rx Sensitivity Test

5G Rx Compliance Test

5G Rx Jitter Tolerance Test

5G Rx Sensitivity Test

8G Rx Coefficient Matrix Scan

8G Rx Pre-Shoot De-Emphasis Scan

8G Rx Stressed Jitter Eye Test

8G Rx Jitter Tolerance Test

16G Rx Coefficient Matrix Scan

16G Rx Pre-Shoot De-Emphasis Scan
16G Rx Stressed Jitter Eye Test

16G Rx Jitter Tolerance Test

16G Rx Sensitivity Test

Custom Tests*

16G Rx Custom Coefficient Matrix Scan
16G Rx Custom Pre-Shoot De-Emphasis Scan
16G Rx Custom Stressed Jitter Eye Test
16G Rx Custom Jitter Tolerance Test
16G Rx Custom Sensitivity Test

32G Rx EQ Coefficient Matrix Scan

32G Rx Pre-Shoot De-Emphasis Scan
32G Rx Pre-Compliance Test

32G Rx Jitter Tolerance Test

32G Rx Sensitivity Test

Custom Tests*

32G Rx Custom EQ Coefficient Matrix Scan
32G Rx Custom Pre-Shoot De-Emphasis Scan
32G Rx Custom Pre-Compliance Test
32G Rx Custom Jitter Tolerance Test
32G Rx Custom Sensitivity Test

64G Rx EQ Coefficient Matrix Scan

64G Rx Pre-Compliance Test

Page Number
of Description

196
205
224
196
205
224
199
218
229
205
199
218
229
205
224

204
223
235
210
228
199
218
21
205
224

204
223
214
210
228
199
21
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Data Rate Receiver Test Page Number
of Description
64G Rx Jitter Tolerance Test 205
64G Rx Sensitivity Test 224
Custom Tests*
64G Rx Custom EQ Coefficient Matrix Scan 204
64G Rx Custom Pre-Compliance Test 214
64G Rx Custom Jitter Tolerance Test 210
64G Rx Custom Sensitivity Test 228

*  Procedures listed under these headings are available only if “Include Custom Procedures” is
checked in the PCle Parameters dialog (see page 29).

Table 7 Receiver tests available for CEM interfaces
Data Rate Receiver Test Page Number
of Description

25GT/s 2.5G Rx Compliance Test 196
2.5G Rx Jitter Tolerance Test 205
2.5G Rx Sensitivity Test 224

5.0GT/s 5G Rx Compliance Test 196
5G Rx Jitter Tolerance Test 205
5G Rx Sensitivity Test 224

8.0GT/s 8G Rx Coefficient Matrix Scan 199
8G Rx Pre-Shoot De-Emphasis Scan 218
8G Rx Preset Pre Compliance Test 215
8G Rx Pre Compliance Test 21
8G Rx Jitter Tolerance Test 205
8G Rx Sensitivity Test 224

16.0 GT/s 16G Rx Coefficient Matrix Scan 199
16G Rx Pre-Shoot De-Emphasis Scan 218
16G Rx Pre Compliance Test 21
16G Rx Jitter Tolerance Test 205
16G Rx Sensitivity Test 224
Custom Tests*
16G Rx Custom Coefficient Matrix Scan 204
16G Rx Custom Pre-Shoot De-Emphasis Scan 223
16G Rx Custom Pre Compliance Test 214
16G Rx Custom Jitter Tolerance Test 210
16G Rx Custom Sensitivity Test 228
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Data Rate Receiver Test Page Number
of Description
32GT/s 32G Rx EQ Coefficient Matrix Scan 199
32G Rx Pre-Shoot De-Emphasis Scan 218
32G Rx Pre Compliance Test 21
32G Rx Jitter Tolerance Test 205
32G Rx Sensitivity Test 224
Custom Tests*
32G Rx Custom EQ Coefficient Matrix Scan 204
32G Rx Custom Pre-Shoot De-Emphasis Scan 223
32G Rx Custom Pre Compliance Test 214
32G Rx Custom Jitter Tolerance Test 210
32G Rx Custom Sensitivity Test 228
*  Procedures listed under these headings are available only if “Include Custom Procedures” is
checked in the PCle Parameters dialog (see page 29).
Table 8 Receiver tests available for U.2 and M.2 interfaces
Data Rate Receiver Test Page Number
of Description
8GT/s 8G Rx Coefficient Matrix Scan 199
8G Rx Pre-Shoot De-Emphasis Scan 218
8G Rx Preset Pre Compliance Test 215
8G Rx Pre Compliance Test 21
8G Rx Jitter Tolerance Test 205
8G Rx Sensitivity Test 224
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Link Equalization Tests

Table 9 Link equalization receiver tests available for ASIC interfaces
Data Rate Link Equalization Receiver Test Page Number
of Description

8.0GT/s 8G LEQ Rx Stressed Jitter Eye Test 250
8G LEQ Rx Jitter Tolerance Test 246

16.0 GT/s 16G LEQ Rx Stressed Jitter Eye Test 250
16G LEQ Rx Jitter Tolerance Test 246
16G LEQ Rx Sensitivity Test 248
Custom Tests*
16G LEQ Rx Custom Stressed Jitter Eye Test 251
16G LEQ Rx Custom Jitter Tolerance Test 247
16G LEQ Rx Custom Sensitivity Test 249

32GT/s 32G LEQ Rx Compliance Test 244
32G LEQ Rx Jitter Tolerance Test 246
32G LEQ Rx Sensitivity Test 248
Custom Tests™
32G LEQ Rx Custom Compliance Test 245
32G LEQ Rx Custom Jitter Tolerance Test 247
32G LEQ Rx Custom Sensitivity Test 249

64 GT/s 64G LEQ Rx Compliance Test 244
64G LEQ Rx Jitter Tolerance Test 246
64G LEQ Rx Sensitivity Test 248
Custom Tests*
64G LEQ Rx Custom Compliance Test 245
64G LEQ Rx Custom Jitter Tolerance Test 247
64G LEQ Rx Custom Sensitivity Test 249

*  Procedures listed under these headings are available only if “Include Custom Procedures” is
checked in the PCle Parameters dialog (see page 29).

Table 10 Link equalization receiver tests available for CEM interfaces
Data Rate Link equalization receiver test Page Number
of Description
8.0GT/s 8G LEQ Rx Compliance Test 244
8G LEQ Rx Jitter Tolerance Test 246
8G LEQ Rx Sensitivity Test 248
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Data Rate Link equalization receiver test

16.0 GT/s 16G LEQ Rx Compliance Test
16G LEQ Rx Jitter Tolerance Test
16G LEQ Rx Sensitivity Test

Custom Tests*

16G LEQ Rx Custom Compliance Test

16G LEQ Rx Custom Jitter Tolerance Test

16G LEQ Rx Custom Sensitivity Test
32GT/s 32G LEQ Rx Compliance Test

32G LEQ Rx Jitter Tolerance Test

32G LEQ Rx Sensitivity Test

Custom Tests*

32G LEQ Rx Custom Compliance Test

32G LEQ Rx Custom Jitter Tolerance Test

32G LEQ Rx Custom Sensitivity Test

Page Number
of Description

244
246
248

245
247
249
244
246
248

245
247
249

*  Procedures listed under these headings are available only if “Include Custom Procedures” is

checked in the PCle Parameters dialog (see page 29).

Table 11 Link equalization receiver tests available for U.2 and M.2 interfaces
Data Rate Link Equalization Receiver Test Page Number
of Description
8.0GT/s 8G LEQ Rx Compliance Test 244
8G LEQ Rx Jitter Tolerance Test 246
8G LEQ Rx Sensitivity Test 248

Table 12 Link equalization transmitter tests available for ASIC, CEM, U.2 and M.2 interfaces

Data Rate Link Equalization Transmitter Test
8.0GT/s 8G LEQ Tx Initial Preset Compliance Test
8G LEQ Tx Response Time Compliance Test
16.0 GT/s* 16G LEQ Tx Initial Preset Compliance Test
16G LEQ Tx Response Time Compliance Test
32 GT/s* 32G LEQ Tx Initial Preset Compliance Test

32G LEQ Tx Response Time Compliance Test

Page Number
of Description

252
255
252
255
252
255

*  These data rates are not available for U.2 or M.2 interfaces.
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Receiver Setup Procedures

For details about how to enable these procedures in the procedure tree,
see Chapter 8, Receiver Setup Procedures.

Table 13 Receiver setup procedures available for ASIC interfaces
Data Rate Receiver Setup Procedure Page Number
of Description
25GT/s 2.5G Rx Compliance Setup 269
5.0 GT/s 5G Rx Compliance Setup 269
8.0GT/s 8G Rx Stressed Jitter Eye Setup 272
16.0 GT/s 16G Rx Stressed Jitter Eye Setup 272
32.0GT/s 32G Rx Impairments Setup 270
64.0 GT/s 64G Rx Impairments Setup 270
Table 14 Receiver setup procedures available for CEM interfaces
Data Rate Receiver Setup Procedure Page Number
of Description
25GT/s 2.5G Rx Compliance Setup 269
5.0 GT/s 5G Rx Compliance Setup 269
8.0GT/s 8G Rx Pre Compliance Setup 271
16.0 GT/s 16G Rx Pre Compliance Setup 271
32.0GT/s 32G Rx Impairments Setup 270
Table 15 Receiver setup procedure available for U.2 and M.2 interfaces
Data Rate Receiver Setup Procedure Page Number
of Description
8.0GT/s 8G Rx Pre Compliance Setup 27
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5 Calibrations

Overview

70

The ValiFrame calibration plane is given by the DUT input ports. The
receiver test signal characteristics such as the PCle signal generator
output voltage level and jitter parameters are typically affected by the
signal transmission between the generator output ports and the DUT input
ports. Thus, for any signal output parameter that you select (set value), the
jitter and the signal received at the DUT input ports (actual value) deviate
from the set value. Additional deviations can be caused by effects such as
offset errors, hysteresis, and nonlinear behavior of the signal generator.
The ValiFrame calibration procedures compensate for the deviations of the
relevant signal output parameter actual values from the set values over the
required parameter range.

All calibration procedures required for PCle receiver testing are included in
the ValiFrame software. The ValiFrame calibration procedures are
implemented such that the calibration process is automated as much as
possible and is conducted as fast as possible, for example, by minimizing
the number of re-configurations of the hardware connections.

PCle Common Calibration Parameters

The PCle Common Parameters are listed in the parameter grid (right pane)
of the main window of the user interface when you click the corresponding
group in the procedure tree in the left half of the main window. Clicking a
data rate in the procedure tree shows you the data-rate-specific PCle
common parameters for that data rate. Similarly, clicking a lane shows you
the corresponding lane-specific common parameters and clicking a
channel shows you the corresponding channel-specific common
parameters.

Details of PCle Common Calibration Parameters can be found in Table 16
on page 275.

Parameters in Expert Mode for Individual Calibrations

The PCle parameters in expert mode for an individual procedure are not
listed in this user guide explicitly. They are displayed in the parameter grid
(right half) of the main window of the user interface when you click on the
corresponding entry in the procedure tree in the left half of the main
window.

Details of PCle Calibration Parameters for individual procedures can be
found in Table 20 on page 301.
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Connection Diagrams

In this User Guide, only example connection diagrams are given in a
separate section near the beginning of each chapter, for example for
calibrations. The exact connection diagram for a specific situation can be
viewed by right-clicking the appropriate procedure in the procedure tree
of the main window of the user interface and selecting “Show
Connection...”.

A UXR oscilloscope with 512 GSa/s sample rate is required in order to
execute calibrations at 64 GT/s.

Order of the Calibration Descriptions

The calibration descriptions are arranged alphabetically under the
headings

Descriptions of Calibrations at 2.5 GT/s and 5.0 GT/s
Descriptions of Direct-Connection Calibrations
Descriptions of Long-Channel Calibrations

The descriptions of calibrations at 2.5 GT/s and 5.0 GT/s are in a separate
section because the distinction between Direct Connection and Long
Channel had not been introduced when these calibrations were defined.

To find a procedure description easily, go to Chapter 4, Procedure Tree
Overview on page 55, where the procedures are listed in tables in the
order they appear in the procedure tree in the application. Each procedure
has a link to its description.

Prerequisite Calibrations

Prerequisite calibrations are no longer listed in the description of each
procedure in this User Guide. Instead, they are displayed in the application
itself. Right-click the appropriate procedure in the procedure tree of the
main window of the user interface and select “Required Calibration
Data...”. See Required Calibration Data on page 47 for details.
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Example Connection Diagrams

In each case, for more details, right-click the appropriate procedure in the
procedure tree of the user interface and select “Show Connection...”.

Calibrations at 2.5 GT/sand 5.0 GT/s

Blocking Capacitor
@ 500 Termination

Figure 27 Example connection diagram for ASIC calibrations at 2.5 GT/s and
5.0 GT/s (M8040A)

Blocking Capacitor
@ 50O Termination

Tk &k - T

il l it e TR

Figure 28 Example connection diagram for CEM calibrations at 2.5 GT/s and
5.0 GT/s (M8020A)
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Direct-Connection Calibrations

Blocking Capacitor
@ 500 Termination

Figure 29 Example connection diagram for ASIC and CEM direct-connection
calibrations, 8.0 GT/s and above (TP1, no TTC, 4-channel UXR, M8040A)

Blocking Capacitor
@ 50 Q Termination

Figure 30 Example connection diagram for ASIC and CEM direct-connection
calibrations, 8.0 GT/s and above (TP1, 4-channel UXR, M8050A)
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Long-Channel Calibrations

In each case, for more details, right-click the appropriate procedure in the
procedure tree of the user interface and select “Show Connection...”.

Blocking Capacitor
@ 500 Termination

Figure 31 Example connection diagram for ASIC long-channel calibrations (M8040A,
8 GT/s)

Blocking Capacitor
@ 50 Q Termination

&
| ——
[1
Figure 32 Example connection diagram for CEM long-channel calibrations (M8040A)
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Blocking Capacitor
@ 500 Termination

Lane No, 11

Figure 33 Example connection diagram for ASIC long-channel calibrations (M8050A,
64 GT/s)

Most long-channel calibrations (data rates 8 GT/s and above) are
performed on the highest-loss channel. The hardware trace is set to the
corresponding number based on the Insertion Loss Calibration. However,
for 32 GT/s and 64 GT/s, during the Compliance Eye Calibration the
channel (hardware trace) may have to be changed and the channel that is
finally used in this calibration should be used for all subsequent
calibrations.

Keysight N5991P PCI Express Test Automation Software Platform — User Guide 75



76

Calibrations

Blocking Capacitor
@ 50 Q Termination

Figure 34

Example connection diagram for M.2 long-channel calibrations (M8040A)
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Descriptions of Calibrations at 2.5 GT/s and 5.0 GT/s

CMSI Calibration

Availability
Data Generator:  M8040A, M8020A
Interface Types: ASIC

DUT Types: End Point, Root Complex
Modes: Compliance, Expert
Data Rates: 2.5GT/s, 5.0 GT/s

Purpose and Method

The Common Mode Sinusoidal Interference (CMSI) that is generated by
the generator setup is attenuated before it reaches the receiver, and
therefore the CMSI amplitude at the Rx input must be calibrated.

The test automation starts with a small CMSI amplitude and increases that
value in several steps over a defined range. The minimum amplitude is

0 mV and the maximum amplitude is the maximum value that the data
generator can generate. For each step, the procedure measures the actual
CMSI with a real-time oscilloscope.

The calibration data is stored in a cal-data table. When measurements are
performed, these calibration tables are used to adjust the voltage
amplitude to the desired output CMSI.

Connection Diagram

Refer to Figure 27 on page 72.
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Result Description

LO_Cal_5GTps_CMsSI
[Not Compliant]
for PCle 6.0 EndPoint ASIC

10000 —m—F——————

900.0
800.0 F
700.0 +
600.0 +
500.0 +
400.0 -

300.0 +

Measured CM SI Amplitude [mV]

2000 +
100.0 -

0.0 P N P

T T T
0.0 200.0 400.0 600.0

Set CM 51 Amplitude [mV]

--——General-——-

Offline

Software Version

Czlibraticn Data Wersion
Compliant

Non—complisnce reason(s)

Number of Rveragss

Scope Connection for Calibration
Use DCIei Transfer Fumection
PCIe2 ME042R ISI Channel

PCIeZ ME04ER ISI Channel Emulation

-——Instruments-———

Set M SI Measured M 51
Amplitude [mV] Amplitude [mV]

o 0.00
1e7 1e€_&7
333 333.33
500 500.00
=1 BEE.ET
Ba3 833.33
1000 1000.00

True
5.0.0.
TUnknown
False

T
800.0 1000.0

—a— Measured CM S| Amplitude

Procedure offline; Software status unreleszsed

El2

Chan 1 3 Direct Connect

Falge
Channel 7

False

2a

inch

Figure 35 Example result for CMSI Calibration, 2.5 GT/s and 5.0 GT/s
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Set CM SI Amplitude [mV]: The value of CMSI set on the generator.

Measured CM SI Amplitude [mV]: The value of CMSI measured with the
oscilloscope.

Keysight N5991P PCI Express Test Automation Software Platform — User Guide 79



80

Calibrations

De-Emphasis Calibration

Availability
Data Generator:  M8040A, M8020A
Interface Types: CEM

DUT Types: Add-In Card, System
Modes: Compliance, Expert
Data Rates: 2.5GT/s, 5.0 GT/s

Purpose and Method
This procedure calibrates the de-emphasis.

By default, the test automation starts with -6 dB of de-emphasis,
increasing it with a step size of 0.5 dB and measuring the corresponding
de-emphasis for every set value. The calibration ends when the set
de-emphasis is O or the measured de-emphasis is above 0 dB.

The calibration data is stored in cal-data tables. These calibration tables
are used during measurements to calculate the de-emphasis level that
must be set on the generator to get the desired de-emphasis level at the
test point.

Connection Diagram

Refer to Figure 28 on page 72.
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Calibrations

L0_Cal_5GTps_DE

[Not Compliant]
0.0

Actual De-Emphasis [dB]
&
o

| —m— Actual De-Emphasis

————General-——-
Offline
Software Versio
Compliant
Nen—compliznce
Eye Height
Start De-Emphas
Scope Connectio
Use PCIei Trans

————Instrumsnts

-4.8 -3.6 -2.4 -1.2 0.0
Set De-Emphasis [dB]

True

n 5.0.0.
False

reason{s) Procedure offline; Software status unreleased
225 o

is -& dB

n for Calibration Chan 1 3 Direct Connect

fer Function False

Set De-Emphasio Actual De-—
[dE] Emphasis [dE]

-&.0
-5.0
-4.0
-3.0
=2.0
-1.0
0.0

Figure 36

-3.85¢
-2.742
-1.828
-0.914
0000
0000

0000

Example result for De-Emphasis Calibration

Set De-Emphasis [dB]: Value of de-emphasis set on the generator.

Actual De-Emphasis [dB]: Measured (actual) value of de-emphasis.

Keysight N5991P PCI Express Test Automation Software

Platform — User Guide

5

81



Calibrations

Eye Height Calibration

Availability
Data Generator:  M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Compliance, Expert
Data Rates: 2.5GT/s,5.0GT/s

Purpose and Method

The test fixtures attenuate the data signal. To compensate for the
attenuation, the data signal differential swing is calibrated.

The test automation calibrates five equally spaced differential voltage
amplitudes. The minimum amplitude is 300 mV and the maximum
amplitude is the maximum value that the data generator can generate.

For this calibration, the data generator sends the compliance pattern.
The following impairments are added to the signal.

At the data rate 2.5 GT/s
random jitter
1SI
swept sinusoidal jitter
CMSI

At the data rate 5.0 GT/s
high-frequency sinusoidal jitter
SSC residual

The eye height is measured on the oscilloscope using horizontal
histograms.

The calibration data is stored in a separate cal-data table for each data
rate and DUT type. During measurements, these calibration tables are
used to adjust the differential voltage amplitude to the desired eye height.

Connection Diagram

Refer to Figure 27 and Figure 28 on page 72.
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Result Description

LO_Cal_5GTps_EH
[Not Compliant]

1700.0 i R —m— Measured Eye Height
1530.0 + 3
1360.0 + 3
1190.0 + 3
1020.0 + 3
850.0 + 3
680.0 T 3

5100 + B

Measured Eye Height [mV]

340.0 L+ E

170.0 + E

R R T R R
2000 5400 880.0 12200 1560.0 1900.0

Set Diff Voltage [mV]

--—-Ceneral-———
Offline
Software Version

H

us
-0.0.
-0.0.

Compliant Falss

Calibration Data Version

1o 1]

Procedure offline; Software status unreleased; Reguired cal not
compliant: 5G RJ Calibration, 5G ISI Calibration; Required cal
offline: 5G RJ Calibration, 5G ISI Czlibration; Reguired cal
unknown/unrelessed: G RJ Calibration, 5C ISI Calibratiom

Nen-complisnce reasonis)

Verification Mode False

Scope Connection for Calibration Chan 1 3 Direct Connect
Use DPCIe2 Tramsfer Function False

PCIe2 MB804E8% ISI Channel Channel 7, 24 inch

BCTe2 MBO48% TIST Channel Emulation False

-—--Instruments----

=1
r

Finzl Eye Height

Set Diff Voltage HMeasured Eye
L] Height [mi]

300 258
EDD 511
500 Te7
1200 lo2z
1500 1278
1800 1t33

Figure 37 Example result for Eye Height Calibration, 2.5 GT/s and 5.0 GT/s
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Set Diff Voltage [mV]: Differential voltage set on the generator.
Measured Eye Height [mV]: Corresponding measured eye height.

Keysight N5991P PCI Express Test Automation Software Platform — User Guide



Calibrations 5

ISI Calibration

Availability
Data Generator:  M8040A, M8020A
Interface Types: ASIC

DUT Types: End Point, Root Complex
Modes: Compliance, Expert
Data Rates: 2.5GT/s, 5.0 GT/s

Purpose and Method

In ASIC Rx tests, ISl is generated to provide a close-to-real environment.
As a result of the system intrinsic jitter, the effective jitter level is different
from the value set in the data generator; therefore, the jitter amplitude has
to be calibrated.

The test automation calibrates the ISI trace that was selected in the
“Configure DUT” dialog. ISI can be injected by routing the signal through
the M8048A ISI traces or can be generated internally with the M8020A.
The actual value is calculated as the difference between the eye width that
is obtained when the J-BERT sends a clock pattern and the eye width that
is obtained when it sends a compliance pattern. The eye width is measured
with a DSO using horizontal histograms.

The calibration data is stored in a separate cal-data table for each data
rate. During measurements, these calibration tables are used to display
the ISl amplitude.

Connection Diagram

Refer to Figure 27 on page 72.
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Result Description

LO_Cal_5GTps_IsI
[Not Compliant]

-—--General----

O0ffline True

Seftware Version 5.0.0.

Calibration Datz Version Unknown

Compliant False

Non-complisnce reason(s) Procedure offline; Software status unreleased

Scope Connection for Calibration Chan 1 3 Direct Connect
Use PCIe2 Tx £
BCIe2 MBO4 Channel 7, 24 inch
PCTIe2 M2042R IST Channel Emulation False

Function False

-—--Instruments----

Figure 38 Example result for ISI Calibration, 2.5 GT/s and 5.0 GT/s

Measured IS [ps]: The ISI measured with the oscilloscope.
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RJ Calibration

Availability
Data Generator:  M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Compliance, Expert
Data Rates: 2.5GT/s,5.0GT/s

Purpose and Method

During Rx tests, the input signal is stressed with a combination of jitter
sources to simulate the possible impairments that are expected at the Rx
input when operating in a target system. Random jitter is added to
simulate the effects of thermal noise. Due to system-intrinsic jitter, the
effective jitter level is different from the value set in the data generator;
therefore, jitter amplitude has to be calibrated.

The test automation starts with a small RJ amplitude and increases that
value in several steps over a defined range. For each step, the procedure
measures the actual random jitter.

The generator sends a clock pattern during this calibration procedure.

The measurement is done using a real-time oscilloscope and the
RJ/DJ-separation software EZJIT or SigTest. The method used depends
on the Eye Calibration Method selected for the particular data rate in the
PCle Parameters dialog during DUT configuration. (If Seasim is selected,
EZJIT is used for RJ and SJ calibrations.)

The calibration data is stored in a cal-data table. This calibration table is
used during measurements to calculate the RJ amplitude that must be set
on the generator to get the expected RJ amplitude at the test point.

Connection Diagram

Refer to Figure 27 and Figure 28 on page 72.
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Result Description

L0_Cal_5GTps_RJ
[Not Compliant]
15.0 ——

—a— Actual Random Jitter (rms)

135 1 ]
120 + ]
10.5
9.0
7.5
6.0

4.5

Actual Random Jitter (rms) [ps]

3.0

1.5

0.0 e :
0.0 2.0 4.0 6.0 8.0 10.0

Set Random Jitter (rms) [ps]

——--General--—--

Ofifline True

Software Version §.0.0.

Calibratien Datz Versiom Tnknown

Compliant Fzlse

NHen-compliance reason{s) Procedure offline; Scftware status unrelsssed
Scope Connection for Calibration Chan 1 3 Direct Conmect

Use PCIe2 Transfer Function False

BCIel MEO4 ISI Channel Channel 7, 24 inch

PCIe2 ME8048R ISI Channel Emulation False

——--Instrurents-—-—
. Actual Random
[p=]
0.0 1.40
2.0 2_€8
4.0 4_5E
E.0 644
8.0 2.32
10.0 10.20

Figure 39 Example result for RJ Calibration, 2.5 GT/s and 5.0 GT/s

Set Random Jitter (rms) [ps]: Rms amplitude of random jitter set on the
generator.

Actual Random Jitter (rms) [ps]: Rms amplitude of random jitter
measured with the oscilloscope.
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Descriptions of Direct-Connection Calibrations

HF Second Tone SJ Calibration

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC

DUT Types: End Point
Root Complex

Modes: Compliance, Expert

Data Rates: 16 GT/s (M8050A, M8040A, M8020A)
32 GT/s (M8050A, M8040A)
64 GT/s (M8050A, M8040A)

Purpose and Method

This procedure calibrates the second tone sinusoidal jitter amplitude for
two frequencies (150 MHz and 250 MHz).

The test automation starts with small SJ amplitude and increases that
value in steps over a defined range. For each step, the procedure
measures the actual sinusoidal jitter for both frequencies. The
measurement is done using a real-time oscilloscope and the
RJ/DJ-separation software EZJIT.

The calibration data is stored in a cal-data table. This calibration table is
used during measurements to adjust the second tone SJ amplitude to the
desired output second tone SJ amplitudes.

Connection Diagram

Refer to Figure 29 and Figure 30 on page 73.
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Result Description

LO_Cal_64GTps_HF2ndSJ
[Not Compliant]
for PCle 6.0 EndPoint ASIC

(150 MHz)
(250 MHz)

—a— SJ
1.4 1 1 ——5J
12 + ]
1.0 + ]
08 + 4

06 + .

Measured SJ [ps]

04 L ]

02 + B

0.0 Ko
00 03 06 09 12 15

Set SJ [ps]

-———General--—-—
0ffline

Software Version

rue
-0.0.
-0.0.

Compliant False

o e

Calibraticon Datz Version

Procedure offline; Softwsre status unrelsssed; Begquired
czl not compliznt: €4G TxEQ and Launch Voltage
Nen-compliance reasoni{s) Czlibration; Reguired cal offline: €4CG TxEQ and Launch
Voltage Czalibr 1 unknown/unrelessed:
€4G TxEQ and Launc
Verification Mode False

-—-—-Qscilloscope————

Scope Bandwidth 50 GHz
Number of Rverages 7
Number of Uls 2 MUI
-———Instruments————

Set ST [psl 5J (150 MHz) 5J (250 MH=z)

[p=1 [p=]
0.00 0.00 0.00
0.50 0.50 0.50
1.00 1.00 1.00
1.50 1.50 1.50
Figure 40 Example result for Second Tone HF Sinusoidal Jitter Calibration
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Set SJ [ps]: Sinusoidal jitter set at the instrument.
SJ (x MH2z) [ps]: Sinusoidal jitter measured at the frequency x MHz.
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HF SJ Calibration

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Compliance, Expert
Data Rates: 16 GT/s (M8050A, M8040A, M8020A: ASIC, CEM)

32 GT/s (M8050A, M8040A: ASIC, CEM)
64 GT/s (MB0O50A, M8040A: ASIC)

Purpose and Method

This procedure calibrates the sinusoidal jitter amplitude for two high
frequencies (15 MHz and 100 MHz).

The test automation starts with small SJ amplitude and increases that
value in steps over a defined range. For each step, the procedure
measures the actual sinusoidal jitter for both frequencies. The
measurement is done using a real-time oscilloscope and the
RJ/DJ-separation software EZJIT or SigTest. The method used depends
on the Eye Calibration Method selected for the particular data rate in the
PCle Parameters dialog during DUT configuration. (If Seasim is selected,
EZJIT is used for RJ and SJ calibrations.)

The calibration data is stored in a cal-data table. This calibration table is
used during measurements to adjust the SJ amplitude to the desired
output SJ amplitudes.

Connection Diagram

Refer to Figure 29 and Figure 30 on page 73.
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LO_Cal_64GTps_HFSJ

[Not Compliant]

for PCle 6.0 EndPoint ASIC
12.0

Calibrations 5
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Calibration; Reguired cal offline: €4G TxEQ and Launch
Woltage Czlibraticn; Beguired csl unknown/unreleased: €4G
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Calibrations

=h 5 z
—EETEE

.00 0.00 0.00
1.00 1.00 1.00
1.50 1.50 1.50
3.00 3.00 3.00
€.00 €00 €00
12.00 12.00 12.00
Figure 41 Example result for HF Sinusoidal Jitter Calibration

Set SJ [ps]: The sinusoidal jitter set at the instrument.
SJ (x MH2) [ps]: The sinusoidal jitter measured at the frequency x MHz.
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LF SJ Calibration

Availability

Data Generator:
Interface Types:

DUT Types:

Modes:
Data Rates:

Purpose and Method

This procedure calibrates the sinusoidal jitter amplitude for a set of low

Calibrations

M8050A, M8040A, M8020A
CEM

Add-In Card
System

Compliance, Expert
16 GT/s

frequencies (200 kHz, 500 kHz, 1 MHz, 2 MHz and 4 MHz).

The test automation starts with small SJ amplitude and increases that

value in several steps over a defined range. For each step, the procedure
measures the actual sinusoidal jitter for all the frequencies.

The calibration data is stored in a cal-data table. This calibration table is

used during measurements to adjust the SJ amplitude to the desired
output SJ amplitudes.

Connection Diagram

Refer to Figure 29 and Figure 30 on page 73.

Keysight N5991P PCI Express Test Automation Software Platform — User Guide

95



Calibrations

Result Description

LO_Cal_16GTps_LFsJ
[Not Compliant]
for PCle 5.0 AddInCard

Measured SJ [ps]

SJ (0.2 MHz)
SJ (0.5 MHz)
SJ (1 MHz)
SJ (2 MHz)
SJ (4 MHz)

fttt

10

-———CGeneral---—-

Offline

Software Version
Calibration Data Version
Cempliant

Nen—compliznce reasonis)

Verification Mode

Start With Minimum Loss Channel

SigTest Wersion
————Qscilloscope———
Scope Bandwidth
Numbear
Nunker of Uls

Scope Connection for Calibration

-———CGenerator————
Dre-Sheoot
De-Emphasis
Differential WVoltage

————Instruments———-—

Set SJ [ps]

Drocedure offline; Software status unreleased;
Beguired cal not compliznt: 1eG and Launch

d

han 1 3 Direct Connect
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Calibrations 5

i ST (0.2 MHz) |SJ (0.5 MHz) | 57 (1 MHz) | SJ (2 MHz) | 57 (4 MHz)
£.25 6.25 6.25 8.25

E.2% £.25 E_ZS
12.50 12.50 12.50 12.50 12.50 12.50
25.00 25.00 25.00 25.00 25.00 25.00
50.00 50.00 50.00 50.00 50.00 50.00
100.00 100.00 100.00 100.00 100.00 100.00
200.00 200.00 200.00 200.00 200.00 200.00
Figure 42 Example result for LF Sinusoidal Jitter Calibration

Set SJ [ps]: The SJ jitter amplitude set on the instrument.
SJ (X MH2z) [ps]: The measured sinusoidal jitter amplitude for the set SJ
amplitude and frequency X.
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Calibrations

Pulsewidth Jitter Calibration

Availability
Data Generator:  M8050A, M8040A
Interface Types: ASIC

DUT Types: End Point
Root Complex

Modes: Compliance, Expert
Data Rates: 64 GT/s

Purpose and Method

This procedure calibrates the pulsewidth data-dependent jitter (DDJ) and
pulsewidth random jitter.

During eye calibrations using Seasim, the pulsewidth DDJ and pulsewidth
RJ of the generator need to be included in the simulation.

The generator sends the modified compliance pattern for 32 GT/s during
this calibration procedure.

The measurement is done using a real-time oscilloscope and the SigTest
application.

As a result, two calibration data tables are generated. Then, in further eye
measuring procedures, these calibrations are used to provide the correct
pulsewidth values for simulation with Seasim.

Connection Diagram

Refer to Figure 29 and Figure 30 on page 73.
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Calibrations 5

Result Description

This calibration produces two similar pages of results, one for DDJ and one
for RJ. Only an example for DDJ is shown here.
LO_Cal_64GTps_Pulsewidth_DDJ

[Not Compliant]
for PCle 6.0 EndPoint ASIC

——--CGeneral---—-

Offline True

Scftware Version E.0.0.

Calibration Data Version 5.0.0.

Compliant Fzl=e
Procedure offline; Software status unrelezsed; Required
cal not compliznt: 646G TxEQ and Launch Weltage

Hon-compliance reason(s) Calibratiao: quired cal offline: €4C TxEQ and Launch
Voltage Calibration; Required cal unknown/unrsleased: €46
TxEQ =nd Launch Voltage Calibration

SigTest Version 5.0.24

——--0Oscilloscope-——-—

Scope Bandwidth 0 GHz

[
Mumber of Rverages 10
2

Humber of Uls MUT

———-Instruments----—
Puloewidth DDJ
[ps]

1.000

Figure 43 Example result for Pulsewidth Jitter Calibration

Pulsewidth DDJ [ps]: Measured pulsewidth data-dependent jitter.
Pulsewidth RJ [ps]: Measured pulsewidth random jitter.
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Calibrations

RJ Calibration

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM U.2 and M.2
DUT Types: End Point Add-In Card Device
Root Complex System Host
Modes: Compliance, Expert
Data Rates: 8 GT/s (M8050A: ASIC, CEM;

M8O040A, M8020A: ASIC, CEM, U.2, M.2)
16 GT/s (M8050A, M8040A, MB020A: ASIC, CEM)
32 GT/s (MBO50A, M8040A: ASIC, CEM)
64 GT/s (MB0O50A, M8040A: ASIC)

Purpose and Method

During Rx tests, the input signal is stressed with a combination of jitter
sources to simulate the possible impairments that are expected at the Rx
input when operating in a target system. Random jitter is added to
simulate the effects of thermal noise. Due to system intrinsic jitter, the
effective jitter level is different from the value set in the data generator;
therefore, jitter amplitude is calibrated.

The test automation starts with a small RJ amplitude and increases that
value in several steps over a defined range. For each step, the procedure
measures the actual random jitter.

The generator sends a clock pattern during this calibration procedure.

The measurement is done using a real-time oscilloscope and the
RJ/DJ-separation software EZJIT or SigTest. The method used depends
on the Eye Calibration Method selected for the particular data rate in the
PCle Parameters dialog during DUT configuration. (If Seasim is selected,
EZJIT is used for RJ and SJ calibrations.)

The calibration data is stored in a cal-data table. This calibration table is
used during measurements to calculate the RJ amplitude that must be set
on the generator to get the expected RJ amplitude at the test point.

Connection Diagram

Refer to Figure 29 and Figure 30 on page 73.
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Result Description

L0_Cal_64GTps_RJ
[Not Compliant]
for PCle 6.0 EndPoint ASIC

Calibrations 5

12 +
11 F
1.0
0.9
0.8
0.7
06
05
0.4
0.3
0.2
0.1

Measured Random Jilter [ps]

—m— Measured Random Jitter

0.0 +————

0.4 0.6 0.8 1.0

Set Random Jitter [ps]

-——-General-——-

Offline

Software Version
Calibration Dataz Version

Compliant

Non—complisnce reason(s)

Verification Mode
——-—0scilloscope————
Scope Bandwidth

Number Luerages
Number of Uls

=—--Instruments—---

Jitter [p=]

Figure 44

Procedure offline; Softwsre status unrelessed; Reguired
cal not compliznt: €46 TxEQ and Launch Voltage
Calibration; Reguired cal offline: &€4G TxEQ and Launch
Woltage Calibraticon; Reguired cal unknown/unreleased: €4G

#EQ and Launch Veltage Calibration

False

ED GHz

2 MUT

.03

Example result for Random Jitter Calibration
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Calibrations

Set Random Jitter [ps]: The jitter amplitude set on the instrument.

Measured Random Jitter [ps]: The jitter amplitude measured at the
oscilloscope.
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SJ Calibration

Availability

Data Generator:

Interface Types:

DUT Types:

Modes:
Data Rates:

Purpose and Method

Calibrations

M8050A (only CEM), M8040A, M8020A

CEM U.2 and M.2
Add-In Card Device
System Host

Compliance, Expert
8 GT/s

This procedure calibrates the sinusoidal jitter amplitude for two
frequencies (16 MHz and 100 MHz).

The test automation starts with small SJ amplitude and increases that

value in several steps over a defined range. For each step, the procedure
measures the actual sinusoidal jitter for all the frequencies. The
measurement is done using a real-time oscilloscope and the SigTest

Application.

The calibration data is stored in a cal-data table. This calibration table is
used during measurements to adjust the SJ amplitude to the desired
output SJ amplitudes.

For Z-Series DSOs without TTCs, the oscilloscope connections must be
changed from the Real-Edge channels to channels (1-3) or (2-4).

Connection Diagram

Refer to Figure 29. and Figure 30 on page 73.
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Calibrations

Result Description

L0O_Cal_8GTps_SJ

[Not Compliant]

for PCle 5.0 AddInCard
75.0

675 -

60.0 +

525 +

45.0 +

375 +

30.0

Measured SJ [ps]

225

o
o
o

s

T

(16 MHz)

—a— SJ
—e— 5J (100 MHz)

0.0 10.0

-—--General----

0fflin=

Seftware Version
Calibraticon Datz Version

Compliant

Non-compliance reason(s)

Verification Mode
CIR loocp-bandwidth

Mumber of awverages for jitter messurement

SigTest Version
—-—-0scilloscope————
Scope Connection for Calibration

-—--Instrurents----

20.0 30.0 40.0 500

Set 5J [ps]

False

Procedure offline; Seftware status unreleased;
Required cal not compliant: B8G TxEQ and Launch
Voltage Calibration; Reguired cal offline: B8G TxEQ
Voltage Calibration; Required cal
unknown/unreleased: 5G TxEQ and Launch Voltage
Calibration

False

50 kHz

5

3.2.0.3

Chan 1 3 Direct Connect
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Calibrations 5

e SJ (16 MH=z ST (100 MH=z
Set 5T [ps] t[ps] ! IIIPEI :

Q.00 Q.00 0.00
12.50 12.50 12.50
25.00 25.00 25.00
37.50 37.50 37.50
5D.00 5D.00 5D.00
Figure 45 Example result for Sinusoidal Jitter Calibration

Set SJ [ps]: The SJ jitter amplitude set on the instrument.

SJ (x MHz) [ps]: The measured sinusoidal jitter amplitude for the set SJ
amplitude and frequency x MHz.
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Calibrations

SNDR Calibration

Availability

Data Generator:
Interface Types:

DUT Types:

Modes:
Data Rates:

Purpose and Method

M8050A, M8040A
ASIC

End Point
Root Complex

Compliance, Expert
64 GT/s

This procedure measures the ratio of signal to noise and distortion of the
generator (SNDR: signal-to-(noise and distortion) ratio).

As a result, a calibration data table is generated. Then, in further
eye-measuring procedures, these calibrations are used to provide the
correct SNDR value for simulation with Seasim.

Connection Diagram

Refer to Figure 29 and Figure 30 on page 73.
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Calibrations 5

Result Description

L0_Cal_64GTps_SNDR
[Not Compliant]
for PCle 6.0 EndPoint ASIC

-—--General-——-

Offline True
Software Version 5.0.0.
Calibration Data Version 5.0.0.
Compliant Fzl=e

Procedure offline; Software status unreleased;
Required cal not compliant: €4C TxEQ znd Launch
Woltage Calibration; Regquired cal offline: &40C
Veltage Calibration; Required
cal unknown/unreleased: €46 TxEQ and Launch
Woltage Calibraticn

Non-complisnce reason{s)

———-0scilloscope————

Mumkber of Rverages plla]
-—--Instruments——--—

SHDR

[dB]

34.0

Figure 46 Example result for SNDR Calibration

SNDR [dB]: Measured signal-to-(noise and distortion) ratio.
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5 Calibrations

TxEQ and Launch Voltage Calibration

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM U.2 and M.2
DUT Types: End Point Add-In Card Device
Root Complex System Host
Modes: Compliance, Expert
Data Rates: 8 GT/s (M8050A: ASIC, CEM;

M8O040A, M8020A: ASIC, CEM, U.2, M.2)
16 GT/s (M8050A, M8040A, MB020A: ASIC, CEM)
32 GT/s (MBO50A, M8040A: ASIC, CEM)
64 GT/s (MB0O50A, M8040A: ASIC)

Purpose and Method

This procedure calibrates the De-Emphasis, Pre-Shoot (Pre-Shoot 1 and
Pre-Shoot 2 for 64 GT/s) and Differential Voltage at TP1.

The pattern generator sends an equalization pattern to the oscilloscope
and performs a sweep of the equalization range according to the
measurement algorithm selected in the user interface.

Speed Optimized Measurement: The default — and recommended -
algorithm for 64 GT/s. In this case, the test measures only a subset of
the possible combinations of pre-cursor 2, pre-cursor 1 and
post-cursor. This subset provides the best possible accuracy for the
preset values Q0-Q9 and acceptable accuracy for the rest of the range.

Measure All Coefficients:

8 GT/s, 16 GT/s, 32 GT/s: The pre-cursor is set to the initial value
(-0.28). For this set value, the post cursor is swept from -0.28 to 0.02 in
linear steps of 0.02.

64 GT/s: With this algorithm you can set the start value, stop value and
step value for the pre-cursors and post-cursor. This procedure takes a
very long time.

At each combination of values of the pre-cursor(s) and post-cursor, the
de-emphasis, pre-shoot(s) and differential voltage are measured with the
oscilloscope. The set Differential Voltage always remains fixed at 800 mV.
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Calibrations 5

The procedure explained above is specific to the M8040A data generator
setup. For the M8020A setup, the procedure is very similar but the
sweep is performed not over the pre-cursor and post-cursor values but
directly for the de-emphasis (from -6 dB to 2 dB) and pre-shoot (from

6 dB to -1 dB).

As a result, a single cal-data table is generated. In subsequent procedures,
this calibration data is used to set equalization values that provide the
desired de-emphasis, pre-shoot(s) and differential voltage at the test
point.

Connection Diagram

Refer to Figure 29 and Figure 30 on page 73.
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Calibrations

Result Description (8 GT/s, 16 GT/s and 32 GT/s)

Pre-Shoot, De-Emphasis and Launch Voltage are presented separately.

Pre-Shoot

L0_Cal_16GTps_PS

[Not Compliant]

for PCle 6.0 EndPoint ASIC
7.0

6.2

54

46

38

3.0

22

Measured Pre-Shoot [dB]

14

086

SRRRERRRASERERT

02 1L

-1.0 4
03 -0.2

-0.1 0.0

Set Pre-Cursor C-1

----General----

Offline

Software Version

Compliant

Non-compliance reason(s)

EQ Calibration Pattern
Verification Mode

Mezsure 211 Generator woltages
Select Messurement Rlgorithm
Gen4 Fixture

Gen4 ISI Rdjustment

Gen4 Rsic Eye Calibrationm Method
Start With Minimum Loss Channel
----0Osecilloscope—----

Scope Bandwidth

Number of Waveform Awerages
---—-Generator----

Set IZmplitude

--—-Instruments-——--—

True
5.0.0.

False

C+1(-0.28)
C+1(-0.26)
C+1 (-0.24)
C+1(-0.22)
C+1(-0.20)
C+1(-0.18)
C+1(-0.16)
C+1(-0.14)
C+1(-0.12)
C+1(-0.10)
C+1(-0.08)
C+1(-0.06)
C+1(-0.04)
C+1(-0.02)
C+1(0.00)
C+1(0.02)

Procedure offline; Software status unreleased

EQC Two Pattern, &4 zeros, €4 cnes
False

Fzlse

Measure Rll Coefficients

DCI Express 4.0 CEM Fixture Hit
Hardware Traces

Seasim

False
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Calibrations 5

CH+1 C+L C+L
(—0_02) | (D.00) [{0.02)
[dB] [dB] [dE]

7.58 7.18 .18

5.54 5.21 8_€3 §.12 E_50 E£.58 6.58

5.17 8.52 7.5€ 7.04 E.EE .31 5.4% 5.49

8.15 7.€0 6.72 6.35 €.02 5.22 5.00 5.00

7.23 £.78 &.02 5.70 5_42 4.72 4.53 4.53

5_eb 5.33 5.38 5.11 4.33 4.14 4.25 4.08 4.08

- 4.5¢ 4.8 4.44 4.02 3.84 3.87 3.38B 3.2 3.28

7. - 4.31 4.08 3.5 3.52 3.37 3.23 2.58 2.87 2.87

7. . . 3.71 3.52 3.1%2 3.08 2.3 2.85 2.58 2.50 2.50

4. 4. 4. 3. 2,83 2.50 2.72 2.18 2.08 2.01 2.22 1.80 1.80

3. 3. 3.0 Z. 2.13 2.03 1.8¢ 1.78 1.71 164 1.53 1.48 1.48

2. 2. 2. 2. 1_66 1.588 1.45 1.35 1.34 1.24 1.20 1.16 1.16

- Z. 1.2 1. - 0. 1.21 0.7€ 1.08 1.02 0.84 0.82 0.88 0.8¢ 0.8&
-0.02 0.&4 0_&0 0.53 0.50 0.47 0.45 0.40 0.35 0.37 0.35 0.33 0.32 0.30 0.28 0.28 0.28
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00

0.02 —0_55 —0._55 —0_55 -0.55 -0.55 -0.85 -0.55 -0.55 —0.55 —0_55 —0._55 —0_55 -0.55 -0.55 -0.55 -0.55

Figure 47 Example result for TXEQ and Launch Voltage Calibration (Pre-Shoot,
16 GT/s)

Set Pre-Cursor C-1: The pre-cursor value set on the data generator.

The remaining table entries are the values of the Pre-Shoot [dB]
measured for the combination of the Pre-Cursor values (C-1), listed in
the first column, and the Post-Cursor values (C+1 (x)), listed in the first
row, that are set on the data generator.
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5 Calibrations

De-Emphasis

For De-Emphasis, the text in the results is the same as for Pre-Shoot (see
Figure 47 on page 111) and is not shown here.

L0_Cal_16GTps_DE
[Not Compliant]
for PCle 6.0 EndPoint ASIC

1.0 — T ] —a— C-1(-0.28)
—e— C-1(-0.26)
02 L —&— C-1(-0.24)
—— C-1(-0.22)
06 1 —— C-1(-0.20)
—a— C-1(-0.18)
m —e— C-1(-0.16)
T 141 —a— C-1(-0.14)
A —+— C-1(-0.12)
8 991 —— C1(-0.10)
o
E_ —a— C-1(-0.08)
—e— C-1(-0.06)
LJJ'I) 30 & —&— C-1(-0.04)
a} —— C-1(-0.02)
T 38 L —— C-1(0.00)
= —a— GC-1(0.02)
& 46 1
=
54 1
6.2 L
7.0 oL LL ] 4 LL LT,

; e
03 -02 -0.1 00
Set Post-Cursor C+1

c-1
(-0.12)
[dB]
-12.04
-5.54
-5.52
-7.80
-£.78
-5.33
-4 _g8

—-4.08
-3.52
-2.50
-2.03
-1.58
-0.7¢e
—0.37

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.02 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0._55 0.55 0.55 0.55 0_.55

Figure 48 Example result for TXEQ and Launch Voltage Calibration (De-Emphasis,
16 GT/s)
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Calibrations 5

Set Post-Cursor C+1: The post-cursor value set on the data generator.

The remaining table entries are the values of the De-Emphasis [dB]
measured for the combination of the Post-Cursor values (C+1), listed in
the first column, and the Pre-Cursor values (C-1 (x)), listed in the first
row, that are set on the data generator.
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5 Calibrations

Launch Voltage

For Launch Voltage, the text in the results is the same as for Pre-Shoot
(see Figure 47 on page 111) and is not shown here.
L0_Cal_16GTps_Vdiff

[Not Compliant]
for PCle 6.0 EndPoint ASIC

10000 y————— —8— C+1(-028)
L 1 —e— C+1(-026)
9600 1 41— C+1(-024)
— C+1(-0.22)
I 1 —e— C+1(-0.20)
920.0 —a— C+1(-0.18)
—e— C+1(-0.16)
_. 8800 1 1 = C+1(014)
= — C+1(-0.12)
£ 8400 + 1 —— C+1(-0.10)
= —a— C+1(-0.08)
T —e— C+1(-0.06)
T 3o ® o8 0000000000 —e— C41(004)
2 —— C+1(-0.02)
2 7600 I 1 —— c+1(0.00)
8 —8— C+1(0.02)
=
7200 ]
6800 + J
6400 + J
600.0 e

03 02 -01 00
Set Pre-Cursor C-1

(-0.22)
[mi7]

800.00 | 800.00 @ 800.00 | 800.00 | 800.00 | 800.00 800.00 | 800.00 | 800.00 | 800.00 | 200.00 | 800.00 | B0O0.00
B00.00 800.00 800.00 800.00 800.00 B00.00 800.00 800.00 800.00 &00.00 S00.00 800.00 B800.00
a00.00 800.00 g800.00 800.00 B00.00 a00.00 800.00 800.00 800.00 g00.00 §00.00 | BO0.00 | BOD.0O
B00.00 800.00 800.00 800.00 800.00 B00.00 800.00 800.00 800.00 &00.00 S00.00 800.00 B800.00
800.00 | 800.00 @ 800.00 | 800.00 | 800.00 | 800.00 800.00 | 800.00 | 800.00 | 800.00 | 200.00 | 800.00 | B0O0.00

800.00 800.00 800.00 800.00 800.00 BOQO.00 B0D0.00

Figure 49 Example result for TXEQ and Launch Voltage Calibration (Launch Voltage,
16 GT/s)
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Calibrations 5

Set Pre-Cursor C-1: The post-cursor value set on the data generator.

The remaining table entries are the values of the Differential Voltage
[mV] measured for the combination of the Pre-Cursor values (C-1),
listed in the first column, and the Post-Cursor values (C+1 (x)), listed in
the first row, that are set on the data generator.
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Calibrations

Result Description (64 GT/s)
For the TxEQ and Launch Voltage Calibration at data rate 64 GT/s, there
are no plots.
LO_Cal_64GTps_TxEq
[Not Compliant]
for PCle 6.0 EndPoint ASIC

-—--General----

O0ffline True

Seftware Version 0.11 R

Compliant False

Non-comp. nce reason|s) ocedure offline; Software status unreleased
Verification Mode 1

Measurement Rlgorithm Speed Optimized Measurement

—--—-0Oscilloscope-——-—

Scope Bandwidth 55 GH=z

Number of Waveform Awverages 1024

Vertical scale 85 =

-—--Instruments----

PreCursorl PreCursorl Pos sor | WDiff | PreShoo VDiff
8] 8] 8] [m¥] [dE]

0.00 -0.28 -0.17 800 0.00 =]
0.0 -0.28 -0.1e 800 0.0 =il
0.00 -0.28 -0.1& 800 0.00 =]
0.0 -0.28 -0.14 800 0.0 =il
0.00 -0.28 -0.13 800 0.00 =]
0.0 -0.28 -0.12 800 0.0 =il
0.00 -0.28 -0.11 800 0.00 =]
0.0 -0.28 -0.10 800 0.0 =il
0.00 -0.28 -0.05% 800 0.00 =]
0.0 -0.28 —-0.08 800 0.0 =il
0.00 -0.28 -0.07 800 0.00 =]
0.0 -0.28 -0.0e 800 0.0 =il
0.00 -0.28 -0.0& 800 0.00 =]
0.0 -0.28 -0.04 800 0.0 =il
0.00 -0.28 -0.03 800 0.00 =]
0.0 -0.28 —-0.02 800 0.0 - =il
0.00 -0.28 -0.01 800 0.00 T7.3€ -0.40 =]
0.0 -0.28 0.0 800 0.0 7.13 0.0 =il
0.00 -0.27 -0.18 800 0.00 1le.12 -13.2¢ =]
0.0 -0.27 -0.14 800 0.0 —-8.15 =il
0.00 -0.27 0.00 800 0.00 0.00 =]
0.0 -0.2¢& -0.15 800 0.0 -13_e2 =il
0.00 -0.2¢& -0.14 800 0.00 11.13 -7.&0 =]
0.0 -0.2¢& 0.0 800 0.0 €.38 0.0 =il

Figure 50 Example result for TXEQ and Launch Voltage Calibration (64 GT/s, just the
beginning of the table)
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Set Precursor2: Value of Pre-Cursor 2 set on the instrument.
Set PreCursor1: Value of Pre-Cursor 1 set on the instrument.
Set PostCursor: Value of Post-Cursor set on the instrument.

Set VDiff: Value of Differential Voltage set on the instrument.

Measured PreShoot2 [dB]: Value of Pre-Shoot 2 measured at the
oscilloscope.

Measured PreShoot1 [dB]: Value of Pre-Shoot 1 measured at the
oscilloscope.

Measured DeEmphasis [dB]: Value of De-Emphasis measured at the
oscilloscope.

Measured VDiff [mV]: Value of Differential Voltage measured at the
oscilloscope.
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TxEQ and Launch Voltage Measurement

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM U.2 and M.2
DUT Types: End Point Add-In Card Device
Root Complex System Host
Modes: Expert — Custom Procedure
Data Rates: 8 GT/s (M8050A: ASIC, CEM;

M8O040A, M8020A: ASIC, CEM, U.2, M.2)
16 GT/s (M8050A, M8040A, MB020A: ASIC, CEM)
32 GT/s (MBO50A, M8040A: ASIC, CEM)
64 GT/s (MB0O50A, M8040A: ASIC)

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure sets the calibrated Differential Voltage, Pre-Shoot
(Pre-Shoot 2 and Pre-Shoot 1 for 64 GT/s) and De-Emphasis values at
TP1 and re-measures them. The measurement can be repeated as many
times as a new impairment combination is selected.

The procedure is useful for checking whether the TxEQ and Launch
Voltage Calibration is correct and the desired values at TP1 can be
achieved.

Connection Diagram

Refer to Figure 29 and Figure 30 on page 73.
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Result Description

5

The presentation of results for 64 GT/s differs from that for the other data

rates.

LO_Meas_64GTps_EQ_Vdiff
[Not Compliant]
for PCle 6.0 EndPoint ASIC

----General----
Offline True
Software Version 5.0.0.

Calibraticn Datz Version

Ceompliant False

Procedure offline; Software status unrelezsed;
Reguired cal not compliznt: 4G TxEQ and Launch
Voltage Calibration; Required cal offline: &4G TxEQ
and Launch Voltage Calibration; Required cal
unknown/unreleased: €4C TxEQ and Launch Voltage
Calibraticn

Nom-compliance zeasenis)

Scope Bandwidth 50 GHz
Mumber of Waveform Averzges 1024

—---Instruments----

-00

-00

Voltage
(=]
800 0.000 0.000 0000 0 0.00 0.00 .00 200
{=[ula] 0.000 0.000 0.000 Q .00 7.00 —10._00 BOO
800 0.000 0.000 0.000 2 0.00 8.00 | -10.00 £00
800 0.000 0.000 0000 Q 0.00 s.00  -10.00 8O0
800 0.000 0.000 0000 i 0.00 s.00 | -3.00 00
800 0.000 0.000 0000 0 0.00 .00 -8.00 800
800 0.000 0.000 0000 2 0.00 s.00 | -7.00 200
800 0.000 0.000 0000 0 0.00 .00 -6.00 800
800 0.000 0.000 0000 2 0.00 .00 -5.00 200
{=[ula] 0.000 0.000 0.000 Q -1.00 5.00 -5.00 BOO
800 0.000 0.000 0.000 i -2.00 | 5.00 | -5.00 00
Figure 51 Example result for 64G TxEQ and Launch Voltage Measurement procedure

Requested Pre-Shoot2 [dB]: Entered value of Pre-Shoot 2.
Requested Pre-Shoot1 [dB]: Entered value of Pre-Shoot 1.
Requested De-Emphasis [dB]: Entered value of De-Emphasis.

Requested Differential Voltage [mV]: Entered voltage value set in

ValiFrame.

Set Coefficient O: Value of Pre-Cursor 2 applied at the generator

according to calibration.

Set Coefficient 1: Value of Pre-Cursor 1 applied at the generator

according to calibration.
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Set Coefficient 3: Value of Post-Cursor applied at the generator

according to calibration.

Set Generator Voltage [mV]: Value of Generator Voltage according to

calibration.

Measured Pre-Shoot?2 [dB]: Measured value of Pre-Shoot 2.
Measured Pre-Shoot1 [dB]: Measured value of Pre-Shoot 1.
Measured De-Emphasis [dB]: Measured value of De-Emphasis.

Measured Differential Voltage [mV]: Measured value of differential
voltage at the generator output.

L0_Meas_16GTps_EQ_Vdiff

[Not Compliant]
for PCle 6.0 EndPoint ASIC

-—--General--—-

Offline

Scftware Version
Calibration Datz Version
Compliant

Nen-compliance reasonis)

EQ Calibration Pattern

Gend Fixture

Gend ISI Adjustment

Gend4 Asic Eye Czlibration Method
Start With Minimum Loss Channel
-—--0Oscilloscope————

Scope Bandwidth

Nunber of Waveform EZwerages

-——-Instruments-——--

ocedure offline; Software status unreleased; Required
1 not compliant: 166 TxEQ and Launch Voltage

bratien; Required czl offline: 168G TxEJ and Launch
ltage Calibraticon; Required czl unknown/unrelszsed:
1eG TxEQ and Launch Voltage Calibration

EZ Two Dattern, €4 zeros, €4 cnes
BCI Express 4.0 CEM Fixture Hit
Hzrdware Traces

Seasim

Fzlse

8OO 0.000 0.000 400 0.00 0.00
200 0.000 0.000 200 0.00 0.00
=Luli] 0.000 -0.10€ 400 0.00 —-2.00
BOD —0.038 -0.059 400 1.00 —2.00
BOO =0.085 =-0.085 400 2.00 =2.00
8OO -0.113 -0.079 400 3.00 =2.00
8OO -0.112 -0.112 400 3.00 -3.00
200 -0.108 -0.147 200 3.00 -4.00
8OO -0.0%8 -0.173 400 3.00 —-5.00
Figure 52 Example result for 16G TxEQ and Launch Voltage Measurement procedure
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Requested Pre-Shoot [dB]: Entered value of Pre-Shoot.
Requested De-Emphasis [dB]: Entered value of De-Emphasis.

Requested Differential Voltage [mV]: Entered value of voltage set in
ValiFrame.

Set Coefficient 1: Value of Pre-Cursor applied at the generator
according to calibration.

Set Coefficient 3: Value of Post-Cursor applied at the generator
according to calibration.

Set Generator Voltage [mV]: Value of Generator Voltage according to
calibration.

Measured Pre-Shoot [dB]: Measured value of Pre-Shoot.
Measured De-Emphasis [dB]: Measured value of De-Emphasis.

Measured Differential Voltage [mV]: Measured value of differential
voltage at the generator output.
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Unit Interval Calibration

Availability

Data Generator:
Interface Types:

DUT Types:

Modes:
Data Rates:

Purpose and Method

M8050A, M8040A, M8020A
CEM

Add-In Card
System

Compliance, Expert
16 GT/s

This procedure measures the unit interval of the signal.

The test automation sends a clean signal without adding any jitter sources.
Then the actual unit interval is measured with the oscilloscope.

The calibration data is stored in a cal-data table. This calibration table is
used by SigTest to measure eye height and eye width.

Connection Diagram

Refer to Figure 29 and Figure 30 on page 73.
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Result Description

LO_Cal_16GTps_UI
[Not Compliant]
for PCle 5.0 AddInCard

-———General--——

Offline

Software Wersion
Calibration Data Versiom

Compliant
Non-compliznce reasonis)

Start With Minimum Loss Channel
SigTest Varsion

————Qscilloscope————
Scope Bandwidth

Munkber of Rverages

Nunber of Uls

-———Generator----

Pre-Shoot

Differential Voltage
Mean Unit
Interval [ps]
E2.50

Figure 53

Calibrations

True

Unknown

Unknown

False

Procedure offline; Scftware status unrelesssd;
Required cal not compliant: 16C TxEQ zand Launch
Voltage Calibration; Reguired cal offline: 1&G TxEQ
and Launch WVoltage Calibration; Required cal
unknown/unrelezsed: 1&G TxEQ and Launch Voltage
Calibration

False
4.0.52

1]
1]
500 oW

Example result for Unit Interval Calibration

Mean Unit Interval [ps]: Average (mean) unit interval of the signal.
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5 Calibrations

Descriptions of Long-Channel Calibrations

AWG Amplitude Correction Calibration

Availability
Data Generator:  M8050A, M8040A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Compliance, Expert
Data Rates: 32 GT/s, 64 GT/s (only ASIC)

Purpose and Method
This procedure calibrates the correction factor of the AWG.

The test automation measures the amplitude of each channel at TP2 with
the oscilloscope when the AWG corrector factor is set to 1. With the
measured values, the new correction factor is calculated.

Connection Diagram
Refer to Figure 32 on page 74 and Figure 33 on page 75.

If Seasim is used, the hardware trace is set to the optimal number based
on the final channel from the Compliance Eye Calibration on page 133.

If SigTest is used, the calibration is done at the nominal loss channel.
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Result Description

LO_Cal_32GTps_AWG_Correction
[Not Compliant]
for PCle 6.0 EndPoint ASIC

---—-Zeneral---—

0ffline True
Software Version 5.0.0.
Calibration Data Version 5.0.0.
Compliant False

Procedure offline; Software status unrelaased
32C Insertion Loss Calibration, 32C Pre Compl

Neon-compliznee reasonis) offline: 32G TxEQ and Launch Voltage Calibrat
32C Complisnce Eye Calibration; Required cal
Inserticon Loss Calibration, 32G Pre Complianc

Gend Fixture PCIe 5.0 FR4 Base Fizture

Gen5 Asic Eye Czlibration Method Seasim

----0seilloseope————

Seope Bandwidch 5 CHz

Nuwber of Zverages 7

Nuwber of Waveform Zverages 1024

GenS Embed Replica Channsl Fal=e

GenS Transfer Funetion File for Dackage Model on Scope  PCIeSRuPackageMedel 02 01 2015 EndPoint.tfd
Dackage Loss 2z 2.1GHz -0.82 4B

Seope Connection for Calibration Chan 1 3 Direct Comnset

----Charnel----

Trace Number 37

Teral Channel Loss -37 &8

———-Instruments———-
1.000
Figure 54 Example result for AWG Amplitude Correction Calibration

Amplitude Correction Factor [x/x]: The correction factor that must be
applied to the data channels of the AWG.
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Channel Calibration

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Compliance, Expert
Data Rates: 16 GT/s

Purpose and Method

This procedure searches for the calibration channel loss that produces an
eye closest to the target.

When the “Start with Minimum Loss Channel” option is not selected in the
“Configure DUT” dialog, the hardware trace is set to achieve -30 dB at

8 GHz and the Tx EQ preset to the value that gets the largest eye. Then, at
each step, the channel loss is decreased by 0.5 dB and the eye measured
until the eye width and the eye height exceed the target, or until the
insertion loss at 8 GHz reaches the minimum of -27 dB.

When the “Start with Minimum Loss Channel” option is selected, the
hardware trace is set to achieve -27 dB at 8 GHz and the Tx EQ preset to
the value that gets the largest eye. Then, at each step, the channel loss is
increased, by changing the hardware trace, and the eye measured until
either the eye width or the eye height have fallen below the target, or until
the insertion loss at 8 GHz reaches -30 dB.

The calibration data is stored in a cal-data table. This calibration data is
used to evaluate the optimum ISI trace for the Rx tests.

Connection Diagram

The initial setup is that for Long Channel (refer to Figure 32 on page 74
and Figure 33 on page 75) with the var. ISI Pair set to either the one that
gives the maximum loss channel (if “Start with Minimum Loss Channel” is
unchecked under ‘Configure DUT’ - ‘Show Parameters’ - ‘16 GT/s’) or the
one that gives the minimum loss channel (if “Start with Minimum Loss
Channel” is checked). Note that for each step you will be prompted to
change the hardware trace until the optimum channel is found.
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Result Description

There are two sets of results, one for Eye Height (Figure 55) and one for
Eye Width (Figure 56).

Eye Height
L0_Cal_16GTps_Chan_EH

[Not Compliant]
for PCle 6.0 EndPoint ASIC

50.0

—m— Measured Eye Height

450 & ]
400 + ]
35.0 & ]
200 3
25.0 E
20.0 T ]

150 + T

100 1 ]

Measured Eye Height [mV]

50 4

00 Tt e e
7.0 7.8 8.6 9.4 10.2 11.0

Trace Number

--——General-———

Offline True
Seftware Version E.0.0.
Calibration Data Version 5.0.0.
Compliant False

Procedure offline; Software status unreles
Celibration, 166 Insertion Loss Calibratio
Non—compliance reason(s) offline: 166G TxEQ and Launch Voltage Calib
Equalization Preset Optimization; Reguired
Celibration, 1€G Insertion Loss Calibratio

Trace Humber Start Value 11

Trace Number Stop Valus 7

Gen4 Fixture PCI Expre CEM Finture Fit
Gen4 ISI Rdjustment Hzrdware Traces

Gen4 Asic Eye Czlibration Method Seasim

Start With Minimum Loss Channel False
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—--——0=scilloscope————

Scope Bandwidth 25 GHz
Number of Averages 7
Numker of Waveform Awerages 1024
Gen4 Embed Replica Channsl False
Gend Transfer Function File for Package Model on Scope PCIe4RxPackageiodel Endfoint
Package Loss at 2.1GHz -0.55 dB
Step Response Low Time 8 UI
Step Response High Time 120 UI
Scope Connection for Calibration Chan 1 3 Direct Connect
--——Seasim————
Number of UL 120
Used Pattern Cleck Diwv E12
--——Generator—-—-——
Pre—Shoot 0 dB
De-Emphasis -& dB
Generator Launch Voltage 800 =i
DMSI 14 o
CMSI ow
Bandom Jitter 1 ps
Sinusoidzl Jittex €.25 ps
Sinusoidzl Jitter Frequency 100 MHz
-———Instruments———-—
-
Set Trace Number [] Eye Height
[m\/]
11.00 15.00
10.00 17.50

Figure 55 Example result for Channel Calibration (Eye Height)

Set Trace Number: The number of the trace used.

Measured Eye Height [mV]: Value of the eye height for the set trace
number.
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Eye Width

For Eye Width, the text in the results is the same as for Eye Height (see
Figure 55 on page 128) and is not shown here.

LO_Cal_16GTps_Chan_EW
[Not Compliant]
for PCle 6.0 EndPoint ASIC

00— —m— Measured Eye Width
45.0 + 1
40.0 + 1
35.0 + 1
30.0 + 1
25.0 + 1
200 T —
15.0 + ]

Measured Eye Width [ps]

10.0 + ]
50 e

0.0 Tt
70 78 86 94 102 110

Trace Number

Measured
Set Trace Number [] Eye Width
[ps]

11.00 18.75

10.08 15.50
Figure 56 Example result for Channel Calibration (Eye Width)

Set Trace Number: The number of the trace used.

Measured Eye Width [ps]: Value of the eye width for the set trace
number.
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CMSI Calibration

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Compliance, Expert
Data Rates: 8 GT/s (M8050A, M8040A, M8020A: ASIC, CEM)

16 GT/s (M8050A, M8040A, M8020A: ASIC, CEM)
32 GT/s (MB050A, M8040A: ASIC, CEM)
64 GT/s (MBO50A, M8040A: ASIC)

Purpose and Method

The Common Mode Sinusoidal Interference (CMSI) that is generated by
the generator setup is attenuated before it reaches the receiver, and
therefore the CMSI amplitude at the Rx input must be calibrated.

The test automation starts with a small CMSI amplitude and increases that
value in several steps over a defined range. The minimum amplitude is

0 mV and the maximum amplitude is the maximum value that the data
generator can generate. For each step, the procedure measures the actual
CMSI with a real-time oscilloscope.

The calibration data is stored in a cal-data table. When measurements are
performed, these calibration tables are used to adjust the voltage
amplitude to the desired output CMSI.

With N5991 PCle ValiFrame version 5.0, the calibration method for
CMSI/DMSI has changed, which means that the calibration data and files
from previous versions of the application will not work or will be shown
as missing.

Connection Diagram

The setup is that for Long Channel (refer to Figure 31, Figure 32 and
Figure 33 on page 75).
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For Seasim as the Eye Calibration Method, the hardware trace is set to the
optimal one according to

the Channel Calibration (16 GT/s),
the Compliance Eye Calibration (32, 64 GT/s)
while for 8 GT/s the hardware trace is fixed and not changed during the
calibrations.
For SigTest as the Eye Calibration Method, the nominal channel is used:
a -28 dB loss channel for 16 GT/s,
a —-36 dB loss channel for 32 GT/s,

Result Description

LO_Cal_64GTps_CMsI
[Not Compliant]
for PCle 6.0 EndPoint ASIC

600 77— —8— Measured CMSI

549.0 I
4880 1
1270 1 ]

366.0 I

305.0 1 ]

2440 I

183.0 T

1220 1

Measured Common Mode Interference [mY]

61.0

0.0 :'"'1"“!""!""!""
0.0 120.0 240.0 360.0 480.0 600.0
Set Common Mode Interference [mV]

——==-Ceneral----

Offline True
Scftware Versiom 5.0.0.
Calibration Datz Version 5.0.0.
Compliant Fzlss

Hon-compliance reason(s) Brocedure offline
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Werification Mode

————-0Oscilloscope————

Scope Bandwidth

Gen& Embed Replice Channsl

Gené Transfer Function File for Package Model on Scope
Packsge Loss =t Z.1GHz

False

E GHz

False
PCIe€_revipT refpkg EndPoin
-0.8€8 4B

Scope Connection for Calibration Chan 1 3 Direct Commnect
———-Channel--—-
Trace Number g
Tetal Channel Loss -33 dB
——--Generator-——-
Set DMSI 100 =V
———-Instruments——--
- Meazured
Set CMEI [mW] CMST [
Q.00 2.00
50.00 50.50
100.00 100.22
15000 15013
200.00 200.08
300.00 300.04
€00.00 e00.01
Figure 57 Example result for CM Sinusoidal Interference Calibration

Set CMSI [mV]: Value of CMSI set on the generator.
Measured CMSI [mV]: Value of CMSI measured with the oscilloscope.
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Compliance Eye Calibration

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM U.2 and M.2
DUT Types: End Point Add-In Card Device
Root Complex System Host
Modes: Compliance, Expert
Data Rates: 8 GT/s (MB040A, M8020A: U.2, M.2)

16 GT/s (M8050A, M8040A, M8020A: ASIC, CEM)
32 GT/s (MB050A, M8040A: ASIC, CEM)
64 GT/s (MBO50A, M8040A: ASIC)

Purpose and Method

For 32 GT/s and 64 GT/s

This calibration searches for the optimum combination of DMSI, SJ and
Launch Voltage values to generate an eye with values of eye height and
eye width that are the closest possible to the Compliance Eye Height and
Eye Width.

The calibration starts at the channel with the highest loss. In the first step,
the eye is measured when the impairments are set to the nominal values.
Then, a search algorithm is used to re-calculate the optimum amount of
SJ, DMSI and Vdiff. This process is repeated until the eye is in the middle
of the specification values or until the “Max Number of Search Steps per
Channel” is reached.

If no suitable combination is found, you are requested to connect the
channel that is one step down in loss, as specified in the Insertion Loss
Calibration.

The search is repeated for each channel (in order of decreasing loss) until a
suitable combination of channel, DMSI, SJ and Launch Voltage is found.

If the minimum loss channel is reached and no combination is found, the
calibration is considered to have failed.

For 16 GT/s

This calibration searches for the optimum combination of DMSI, SJ and
Launch Voltage values to generate an eye with values of eye height and
eye width that are the closest possible to the Compliance Eye Height and
Eye Width.
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In the first step, the eye is measured with the impairments set to their
nominal values and the channel loss previously determined by the Channel
Calibration. Then, a search algorithm is used to re-calculate the optimum
amount of SJ, DMSI and Vs This process is repeated until the eye is in
the middle of the specifications or until the “Max number of Search Steps”
is reached.

If the automatic search does not find a suitable combination of
impairments that generates an eye within the specifications (EH between
14 mV and 16 mV and EW between 18.5 ps and 19 ps), it is possible to
perform a manual search by manually setting the SJ, DMSI and Vi
values.

For 8 GT/s

This procedure checks the possibility of generating an eye height and an
eye width that meet the specifications by adding Random Jitter and
Differential Mode Sinusoidal Interference.

The method starts with nominal RJ and DMSI values and checks if the
obtained eye height and eye width are the target values. If they are not, RJ
and DMSI are recalculated with an algorithm that uses the difference
between the measured and the target values of the eye amplitudes. The
procedure is repeated until the target values are reached or until the “Max
Number of Search Steps” is reached. If the “Max Number of Search Steps”
is reached, the algorithm checks whether or not the optimum combination
of the tested RJ and DMSI meets the specification.

Connection Diagram

Refer to Figure 33 on page 75 (ASIC), Figure 32 on page 74 (CEM) and
Figure 34 on page 76 (M.2).
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Result Description

For 64G (Compliance Eye Calibration)

L0_Cal_64GTps_CompEye
[Not Compliant]
for PCle 6.0 EndPoint ASIC

—---General--—-

Offline True
Software Version 5.0.0.
Calibration Data Version 5.0.0.
Compliant False

Procedure offline; Software status unreleased;
Calibration, €4G Pulsewidth Jitter Calibratior
Compliance Eye Calibration; Regquired cal offli
Calibration, £4CG SNDR Czlibration, €4C Imserti
cal unknown/unreleased: €46 TxEQ and Launch Ve
Calibration, €4CG Insertion Loss Calibration, €

Non-compliance reason(s)

Werification Mode False
Skip Preset and CTLE Optimization Fal=e
Be-calibrate on Final Channel False

———-0seilloscope————

Scope Skew 0 s
izzl Scale of Scope Chamnels 38.1 mW¥
zle False
Mumker of Ruverages 7
Gené Embed Replica Channel Fzlse
Gen€é Transfer Function File for Package Medel on Scope PCIeé_rewlpT_refpkg EndPoint_padipin E0ghz 203
Package Loss at 2.1GHz -0.8€8 dB
Scope Connection for Calibration Chan 1 3 Direct Connsct
—---Seasim-—-—
Wumber of UL 120
Used Pattern Cleock Diwv 1024
———-Generator---—-
Pre-Shoot2 -1.3 4B

Pre-Shootl 4.7 dB
De—-Emphasis 0
CMSI oV
Random Jitter 2

I
=1
h
n

———-Search Rlgorithm—-—-

Minimum Vdiff 720 =W
Maximum DRMSI 25 oW
Minimm 5J 1.582% p=s
Maximum 5J 3 o=

Max Number of Sesrch Steps 7

———-Preset and CILE Optimization-———

Eguzlization Preset Rangs

1:02703704,05;08;

CMET 15 oV
Sinu=soidal Jitter 1.5825 p=
Mumker of Ruverages 7
———-Instrumentg----
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-33.0

KaN

5.0 |1.000| 80D €.00

Trace | Loss | CILE V;::fflfl Dre-Shoot 2 | Dre-Shoot 1 | De-Emphasis 57 |VDiff | Eye Height | Eye Width

11 | rdB1 | rdB1 = [4E] [4E] [dE] [mU'] [ps] | [mi] [T ] Ipsl
13
13

-33.0

KaN

5.0 1.000 €.00

Figure 58 Example result for Compliance Eye Calibration (ASIC, 64 GT/s)

Trace: Number of the trace used.
Loss: The channel loss corresponding to the trace.

CTLE [dB]: CTLE DC gain [dB] that results in the maximum eye area (eye
height times eye width) for the current channel.

Vertical Scaling [mV]: The vertical scaling used on the oscilloscope for
the measurement.

Pre-Shoot 2 [dB]: Value of Pre-Shoot 2 that results in the maximum eye
area (eye height times eye width) for the current channel.

Pre-Shoot 1 [dB]: Value of Pre-Shoot 1 that results in the maximum eye
area (eye height times eye width) for the current channel.

De-Emphasis [dB]: Value of de-emphasis that results in the maximum
eye area (eye height times eye width) for the current channel.

DMSI [mV]: The amount of DMSI set using the calibrations.
SJ [ps]: The amount of SJ set using the calibrations.

VDiff [mV]: The differential voltage set using the calibrations.
Eye Height [mV]: The measured eye height.

Eye Width [ps]: The measured eye width.
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For 32G (Compliance Eye Calibration)

LO_Cal_32GTps_CompEye
[Not Compliant]
for PCle 6.0 EndPoint ASIC

-—--General----

O0ffline True

Seftware Version 5.0.0.

Calibration Datz Version 5.0.0.

Compliant False
Procedure offline; Software status unreleased; Re
WVoltage Calibraticon, 326G Insertion Loss Calibrati

Nen—compliznce reasonis) Required cal offline: 32G TxEQ and Launch Voltage
32ZC Pre Compliznce Eye Czlibration; Reguired cal
Celibration, 32G Insertion Loss Calibration, 32C

Verification Mode False

GenS Fixture PCIe 5.0 FR4 Base Fixture

Gent Lsic Eye Calibration Method Seasim

—--——-0Oscilloscope———--—
Scope Bandwidth 33 GHz

Numker of Rwverages

NHumber of Waveform Awerages 1024

Gen5 Embed Replica Channel False

GenS Transfer Function File for Package Model con Scope PCIeSRxPackageModel 02 01 2015 EndPoint.
Package Loss azt 2.1GH= -0.82 dB

Scope Connection for Calibration Chan 1 3 Direct Connect

-—-—Seasim-——-

Wumber of UL 120

Used Pattern Cleck Diw 512

----Czlibration Flow----
Skip Preset and CTLE Optimization False
Re-calibrate on Final Channel False

————Preset and CTLE Optimization—---

Dressts Rangs P5;PE; D5
OMST 15 oW
57 & ps

Mumkber of Rverages
-—--Channel----
TIrace Number

Totzl Channel Loss

-—--Generator----

Pre-Sheot 1.5 dB
De-Emphasis 0 dB
Simuasoidal Jitter Frequency 100 MH=
Common Mode Interference ow
Random Jitter 500 £fs
—-——8earch Rlgorithm----

Minimum Vdiff 720 =V
Maximm DMST 30 oW
Maximum S5J g ps
Max Humber of Search Steps per Channel 4
——--Instruments-—--
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ISI Pair Channel Pre—Shoot |De-Emphasis Eye Height | Eye Width
CILE [dB L 5T WVdiff [miV.
Loss [dBl ---

-37. -5 0.0 3,125 g00 15.00 5.38
-37.0 1.5 0.0 10.0 3.125 200 15.00 5.38
37 -37.0 0 1.5 0.0 10.0 3.125 g00 15.00 5.38

Figure 59 Example result for Compliance Eye Calibration (ASIC, 32 GT/s)

ISI Pair: Number of the ISI pair used.
Channel Loss [dB]: Loss of the channel used.
CTLE [dB]: Value of the applied CTLE.

Pre-Shoot [dB]: Value of Pre-Shoot that results in the maximum eye
area (eye height times eye width) for the current channel.

De-Emphasis [dB]: Value of de-emphasis that results in the maximum
eye area (eye height times eye width) for the current channel.

DMSI [mV]: The amount of DMSI set using the calibrations.
SJ [ps]: The amount of SJ set using the calibrations.

VDiff [mV]: The differential voltage set using the calibrations.
Eye Height [mV]: The measured eye height.

Eye Width [ps]: The measured eye width.
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For 16G (Compliance Eye Calibration)

L0_Cal_16GTps_CompEye
[Not Compliant]
for PCle 6.0 EndPoint ASIC

—--—-General----

Offline True
Scftware Version £.0.0.
Calibration DI £.0.0.
Compliant Fzlse

Software status unre

1&G Final Equzsliza’
et Optimization, l&G ¢
G Insertien Loss Czalibri

Non-compliznce reasonis)
Woltage Calibraticon,

Czlibraticon
False

Gen4 Fixture PCI Express 0 CEM Fixture Kit
Gen4 ISI Edjustment Herdware Traces
Gen4 Asic Eye Calibration Method Seasim
Start With Minimum Loss Channsl False
——---0secilloscope-———-
Scope Bandwidth 25 GH=
Mumker of Rverages 21
Mumker of Waveform Averages 1024
Gen4 Embed Replica Channsl Fzlse
Gen4 Transfer Function File for Package Model on Scope PCIe4RxPackagelodel EndPoint_wi.tfd
Dackage Loss at Z.1GHz -0.%5 4B
Step Response Low Time B UI
Step Response High Time 120 UI
Scope Connection for Calibration Chan 1 3 Direct Connect
——-—feasin—-
Nunber of UL 120
Used Pattern Clock Div El2
——-—Channel----
Trace Number 10
Total Channel Loss -25 dB
—--—-Generator----
DPre-Shoot o dB

= —& dB
Sinusoidal Jitter Frequency 100 MHz
Commonn Mode Interference ow
Random Jitter 1 ps
—--—Search Rlgorithm----
Minimam Vdiff 720 =N
Maximam DMST 25 W
Maximam 5J 10 ps
Max Number of Search Steps 7
Use nominal EH/EW results from Pre Ceomp Cal True

————Instruments——--
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i Eye Height | Eye Width | CTLE

DMST [V 5T Vdiff [mV
=
14.0 £.25 200 E 0

15.00 12.7% -2.00
Figure 60 Example result for Compliance Eye Calibration (ASIC, 16 GT/s)

DMSI [mV]: Optimum value of DMSI.

SJ [ps]: Optimum value of SJ.

Vdiff [mV]: Optimum value of Differential Voltage.
Eye Height [mV]: The measured Eye Height.

Eye Width [ps]: The measured Eye Width.

CTLE [dB]: Value of the applied CTLE.
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For 8G (Compliance Eye Calibration)

LO_Cal_8GTps_LnCh_CompEye
[Not Compliant]
for PCle 5.0 U.2 Device

————General--——-

Offline True
Scftware Version s.0.0.
Calibration Data Wersiom 5.0.0.
Compliant False

Procedure offline; Software status unrelezssed; Require
DMSI Czlibraticn, 2C Eye I—e ght and Width Calibration;
ibraticn, 2C Eye Height and Width Calibration;
braticn, 26 _HSI Calibration, 8G Eye Height and Wi

Hon-compliance reasonis)

Werification Mode
Target Eye Height
Target Eys Width
Max Humber of Search Steps

Mumber of Rverages 21
Use PCIe3 Transfer Function False
SigTest Wersion 3.2.0.3

———-0scilloscope——
Scope Connection for Calibration Chan 1 3 Direct Connect

———-Instrurents———-

E He Eye Width
N T

Step 0, Ruto Sesrch B 44 5 40.5
Final Result 25.7 1.01 445 40.5
Figure 61 Example result for Compliance Eye Calibration (U.2, 8 GT/s)

Step: Number of the step in the procedure.
DMSI [mV]: Optimum value of DMSI.

RJ [ps]: Optimum value of RJ.

Eye Height [mV]: The measured Eye Height.
Eye Width [ps]: The measured Eye Width.
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Custom Eye Calibration

Availability

Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Expert — Custom Procedure
Data Rates: 16 GT/s (M8050A, M8040A, M8020A: ASIC, CEM)

32 GT/s (M8050A, M8040A: ASIC, CEM)
64 GT/s (MB0O50A, M8040A: ASIC)

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure is similar to the Compliance Eye Calibration except that, in
the custom case, multiple combinations of impairments that lead to values
of Eye Height and Eye Width that are within the CTS limits are saved in a
custom cal-data table. You can use this data later to select combinations
of impairments for Receiver Custom Tests or Link Equalization Custom
Tests.

You will be asked to enter values for Differential Voltage, DMSI and
Sinusoidal Jitter. All other impairments are fixed. The eye is measured
each time a new impairment combination is entered when prompted. If the
Eye Height and Eye Width are within the CTS tolerance, this combination
will be stored as a cal-data point.

Connection Diagram

Refer to Figure 33 on page 75 (ASIC) and Figure 32 on page 74 (CEM).

The hardware trace is set to the optimal number according to
Channel Calibration on page 126 (16 GT/s) or
Compliance Eye Calibration on page 133 (32 GT/s and 64 GT/s).
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Result Description

L0_Cal_64GTps_CustEye
[Not Compliant]
for PCle 6.0 EndPoint ASIC

-—--General----

Offline

Socftware Version
Calibration Data Version

Compliant
Non-compliance reason(s)

—-—--0Oscilloscope———-—
Scope Skew
Fixed Vertical Scale of Sccpe Channels

Do Rute S

Nunber of
-——-Seasim———-

Humber of UL

Used Pattern
-——-Channel-——-

Irace Number

Iotzl Channel Loss
-——-Generator---—
Pre-Shoot2

Pre-Shootl

De-Emphasis

CHSI

Random Jitter

Generator Launch Voltage
OMST

Sinusoidzl Jitter

-—--Instruments-—--

T
5.0

pass 0

pass 1 10.0

pass 2 15.0

pass 3 20.0

pass 4 25.0
Figure 62

Calibrations 5

tus unreleased; Reg

Procedure offline;
i on Loss Calibrati

€4G SNDR Cazlibration, &
TxEQ and Launch Voltage C or, Pulsewid:
Calibration, €4G Complian ye Calibration; Requi
Calibration, €4G SWDR Calibration, €4G Imsertion I

845

Qs
Nal BV
False
z1

120

Clock Div 1024

< Eye Height Eye Hidth
oo o e i | B | B
0 €.00 3.13

1.00 800

1.00 800 &.00 3.13
1.00 200 €.00 3.13
1.00 800 &.00 3.13
1.00 800 €.00 3.13

Example result for Custom Eye Calibration

Result: Pass/Fail. “Pass” indicates that the eye height and eye width
are within the range required by the specification. When the procedure
is running, all points, regardless of whether they pass or fail, are added
to the results table, but only the points that pass are added to the

cal-data table.

Step: The number of the step of the procedure.
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5 Calibrations

DMSI [mV]: Applied differential mode sinusoidal interference.
SJ [ps]: Applied sinusoidal jitter.

VDiff [mV]: Applied differential voltage (launch voltage).

Eye Height [mV]: Measured eye height.

Eye Width [ps]: Measured eye width.
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Custom Eye Scan Calibration

Availability

Data Generator:
Interface Types:

DUT Types:

Modes:
Data Rates:

Calibrations

M8050A, M8040A, M8020A
ASIC CEM

End Point Add-In Card
Root Complex System

Expert — Custom Procedure

16 GT/s (M8050A, M8040A, M8020A: ASIC, CEM)
32 GT/s (M8050A, M8040A: ASIC, CEM)
64 GT/s (MB0O50A, M8040A: ASIC)

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure is similar to the Custom Eye Calibration except that, in the
scan case, the values of the impairments are swept instead of being set by

the user.

The “Loop levels” property determines the number of impairments to be

scanned. For each loop, it is necessary to specify the impairment type and
define the range to scan. Then, the test automation combines the defined
loops and the eye is measured at each step.

Connection Diagram

Refer to Figure 33 on page 75 (ASIC) and Figure 32 on page 74 (CEM).

The hardware trace is set to the optimal number according to
Channel Calibration on page 126 (16 GT/s) or
Compliance Eye Calibration on page 133 (32 GT/s and 64 GT/s).
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Results Description

LO_Cal_64GTps_CustScanEye

[Not Compliant]
for PCle 6.0 EndPoint ASIC

-—--General----

O0ffline

Seftware Version
Calibration Datz Version

Compliant
Non-compliance reason(s)

Loop Lewels

—-—-0Oscilloscope————

Scope Skew

cal Scale of Scope Channels
le

Humber of Rverages
-—--Seasim----
Wumber of UL

Used Pattern

~Leoop 1-
Scan Parameter (Loop 1)
DMST Start Value

DMSI Stop Value

OMSI Scale Type

DMSI Number of Steps

-=--Loop 2----
Scan Parameter (Loop 2

Sinusoidal Jitter Start Value
Sinu=soidal Jitter Stop Value
Sinusoidzl Jitter

Sinu=soidal Jitter Number of Steps
-—--Fized Parameters----

Generzstor Launch Voltage

-—--Channel----
Trace Number
Totzl Channel Loss

-—--Generator----
Pre-Sheot2
Pre-Sheotl
De-Emphasis

CMET
Random Jitter

——--Instruments-—--

Keysight N5991P PCI Express Test Automation Software Platform

True
5.0.0.
5.0.0.
False

Procedure offline; Scftwars
Pulsewidth Jitter Calibration,

unreleased;
SNDR Calibration

Compliznce Eye Calibration;

Required cal offline:

Begu

g

SHDR Calibration, €4G Insertion Loss Calibration,
€4C TxEQ and Launch Voltage
€4G Pre—Compliance Eye

cal unkneown/unreleased:
Insertion Loss Calibration,

2

Qs
Wall oV
False
21

120
Clock Div 1

o
3]
i

g

DifferentizlMcdeSinusoidalInterference

5 o
2E oW
Linear
11

SinusoidalJitter
1ps

3 ps

Linear

5

800 mW

250 fs
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N

.00

VDiff [ov] | VO [z;;‘@t
.00

Calibrations

5

Eye Width
[ps]
.13

pass o E.Q 1 800 g 3

pass 1 5.0 1.25 800 €.00 3.13
pass 2 5.0 1.50 800 .00 3.13
pass 3 5.0 1.75 800 €.00 3.13
pass 4 5.0 2.00 800 .00 3.13
pass 5 5.0 2.25 300 €00 3.13
pass [ 5.0 Z.80 800 E.00 3.13
pass 7 5.0 2.78 300 €.00 3.13
pass a 5.0 3.00 800 E.00 3.13
pass E 7.0 1.00 300 €00 3.13
pass 10 7.0 1.25 800 .00 3.13
pass 11 7.0 1.50 300 €00 3.13
pass 12 7.0 1.78 800 .00 3.13
pass 13 7.0 2.00 300 €00 3.13
pass 14 7.0 Z.25 800 E.00 3.13
pass 15 7.0 2.50 300 €00 3.13
pass 18 7.0 378 800 .00 3.13
pass 17 7.0 3.00 300 €00 3.13
pass 18 5.0 1.00 800 .00 3.13
pass 13 5.0 1.25 800 €.00 3.13
pass 20 5.0 1.50 800 .00 3.13
pass 21 5.0 1.75 800 €.00 2.13
pass 2z 5.0 2.00 800 E.00 3.13
pass 23 5.0 2.28 300 €00 3.13
pass 24 5.0 z.50 800 .00 3.13
pass 25 5.0 2.78 800 €.00 3.13
pass 26 5.0 3.00 800 .00 3.13

Figure 63 Example result for Custom Eye Scan Calibration (shows only the beginning

of the table)

Result: Pass/Fail. “Pass” indicates that the eye height and eye width

are within the range required by the specification. When the procedure
is running, all points, regardless of whether they pass or fail, are added
to the results table, but only the points that pass are added to the

cal-data table.

Step: The number of the step of the procedure.

DMSI [mV]: Applied differential mode sinusoidal interference.

SJ [ps]: Applied sinusoidal jitter.

VDiff [mV]: Applied differential voltage (launch voltage).

Eye Height [mV]: Measured eye height.
Eye Width [ps]: Measured eye width.
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Device Insertion Loss Calibration

Availability

Data Generator:  M8040A, M8020A
Interface Types: M.2

DUT Types: Device
Modes: Compliance, Expert
Data Rates: 8 GT/s

Purpose and Method

The Insertion Loss (IL) of the calibration channels has to be in a
well-defined range. This procedure calibrates the insertion loss for
different hardware traces.

If the “Measurement Method” parameter is set to VNA (manual), the
procedure does not perform any measurement. At the beginning of the
calibration it is necessary to specify the variable ISI pair numbers that
generate a channel loss of -16.5 dB. In this case, the var ISI pair number
for the particular channel must be determined manually by a VNA. The
package loss must be added to VNA IL value. With these values, the
procedure calculates for every IS| trace the insertion loss from 1 GHz to

4 GHz in steps of 100 MHz. This is the default and recommended method.

If the “Measurement Method” parameter is set to Step Response Scope
(auto), the test automation calibrates several traces given by the
parameters “Trace Number Start Value” and “Trace Number Stop Value”.
For every ISl trace the insertion loss is measured from 1 GHz to 4 GHz in
steps of 100 MHz. The IL is measured using the Seasim software.

The calibration data is stored in a cal-data table. This calibration data is
used to evaluate the optimal IS! trace for the Rx tests.

Connection Diagram

If the Measurement Method is set to VNA (manual), no connections are
needed.

If the Measurement Method is set to Step Response Scope (auto), then the
connection setup similar to that shown in Figure 34 on page 76 will be
required. At each step, the software will prompt you to increase the
hardware trace.
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Results Description

LO_Cal_8GTps_Device_IL
[Not Compliant]
for PCle 5.0 M.2 Device

Calibrations 5

00

o
o
|

I S

&

(=]

|
-t

-10.0 4

-12.0 4

Insertion Loss [dB]

-14.0

-16.0 {

-18.0 ]

-20.0 +———j

—— |Insertion Loss (Trace 24)
—— Min Spec
1 —— Max Spec

-
(=]

1.6

————General-———

Offline

Scftwsre Version
Calibration Data Wersion

Compliant
Non-compliznce reason(s)

HMeasurement Method
Trace Loss Increment

Sawve Calibration Data

Use PCIe? Tranmsfer Function

====Channel----

IS5I Peir Number for Device Setup

Channel Loss

————Oscilloscope————

Scope Connection for Calibratiom

————Instruments-————

2.2

Frequency [GHz]
True
5.0.0.
5.0.0.
False

2.8 3.4

Procedure offline; Software status unrelessed; Beguired
Lazunch Voltage Calibraticn; Reguired czal offline: 828G TxE
Calibration; Reguired cal unknown/unreleased: 8G TxEQ ar

VA (manual)
-0.28 dB
True

False

4
dB

oo
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Insertion
[dE]
1.00 -&_00 -5_00
1.10 -&_37 -5_37
1.20 -£.23 -E.73 -5.73
1.30 -E_&0 =7.10 -E_10
1.40 -£.57 -7_47 -&_47
1.50 =7.33 =7_83 -E_83
1.60 -7.70 -5.20 -7.20
1.70 -8.07 -8.57 -7.57
1.80 -5.43 -B_53 -7.53
1.50 -5_80 -5_30 -5_30
2.00 =-5.17 -5_87 -B_&7
2.10 -5 53 -10_03 -5_03
2.20 =-5_50 -10.40 -5._40
2.30 -10.27 -10.77 -5.77
Z.47 -10.63 -11.13 -10.13
2.50 -11.00 -11.50 -10.50
2.80 -11.37 -11.87 -10.87
2.70 -11.73 -12_23 -11_23
z.80 -12.10 -12_&0 -11_80
2.50 -12._47 -12_57 =11_57
.00 -12_83 -13_33 -12_33
3.10 -13.20 -13.70 =12.70
3.20 -13.57 -14.07 -13.07
3.30 -13.53 —-14.43 -13.43
3.40 -14_30 -14_ 80O -13.80
3.50 -14_&7 -15_17 -14.17
3.80 -15.03 -15.53 -14.53
370 -15_40 -15_50 -14_50
3.80 =-15.77 -1&.27 -15.27
3.50 -16.13 -16_63 -15_¢3
4.00 -1le.50 =17.00 -1le.00
Figure 64 Example result for Device Insertion Loss Calibration (VNA (manual)

measurement method)

Frequency [GHz]: Frequency used in the calculation.

Insertion Loss (Trace 24) [dB]: Measured insertion loss of Trace 24.
Min Spec [dB]: Minimum allowed value according to the specification.
Max Spec [dB]: Maximum allowed value according to the specification.
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DMSI Calibration

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM U.2 and M.2
DUT Types: End Point Add-In Card Device
Root Complex System Host
Modes: Compliance, Expert
Data Rates: 8 GT/s (M8050A: ASIC, CEM;

M8O040A, M8020A: ASIC, CEM, U.2, M.2)
16 GT/s (M8050A, M8040A, MB020A: ASIC, CEM)
32 GT/s (MBO50A, M8040A: ASIC, CEM)
64 GT/s (MB0O50A, M8040A: ASIC)

Purpose and Method

The Differential Mode Sinusoidal Interference (DMSI) that is generated by
the generator setup is attenuated before it reaches the receiver, and
therefore the DMSI amplitude at the Rx input must be calibrated.

The test automation starts with a small DMSI amplitude and increases that
value in several steps over a defined range.

For each step, the procedure measures the actual DMSI with a real-time
oscilloscope. Measurements are made for two values of CMSI (0 V and
150 mV).

The calibration data is stored in a cal-data table. When measurements are
performed, this calibration table is used to adjust the DMSI amplitude to
the desired value at the Rx input.

With N5991 PCle ValiFrame version 5.0, the calibration method for
CMSI/DMSI has changed, which means that the calibration data and files
from previous versions of the application will not work or will be shown
as missing.

Connection Diagram

The setup is that for Long Channel (refer to Figure 31 on page 74 and
Figure 32, Figure 33, Figure 34) with the hardware trace set to the optimal
number according to the Insertion Loss Calibration on page 170 or based
on the final channel from the Channel Calibration on page 126 (16 GT/s) or
the Compliance Eye Calibration on page 133 (32 GT/s, 64 GT/s).
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Result Description

L0_Cal_64GTps_DMsI
[Not Compliant]
for PCle 6.0 EndPoint ASIC
4000 ——————1—

360.0

320.0 4

280.0 4

240.0

200.0 4

160.0

120.0 4

80.0 |

40.0 |

Measured Differential Mode Interference [mV]

—m— Measured DMSI (CMSI = 0 V)
—ao— Measured DMSI (CMSI = 75 mV)

00 T
100 880 166.0 2440

Set Differential Mode Interference [mV]

————Feneral----

Offline

Seftware Version
Calibration Data Wersion

Compliant

Non-compliance reason(s)

Verification Mode

————0scilloscope———-
Gene Embed Replica Channsl

322.0

Gené Transfer Function File for Package Model on Scope

Package Loss =t Z.1CGHz

Scope Connectiom for Calibration
Scope Bandwidth

——-—Channel----

Trace Numbex

Total Channel Loss

————Instruments———-—

Procedure offline; Software status unrelsas
€4 Pre-Compliznce Eye Czlibration, £4G Com
Calibration, €4G Pulsewidth Jitter Calibrat
Calibration, €4G CM Sinuscidal Interference
Loss Czlibration, €45 Pre-Compliance Eye Ca
False

False

PCIee_rewlpT_refphkg EndPoint_padapin elghz_
-0.8&8 dB

Chan 1 3 Direct Connect

5 GHz

-33 dB
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- Messured IMST
Set DMSI [mW] [CMSI = 0 W} [oW]

10.
15.
20.
30.
40.
&0.
20.

ao
[1]s]
at
00
ao
00
ao

100.00

150

-00

200.00

300

-00

400.00

Figure 65

10.20
15.06
20.02
30.01
40.01
&0.01
20.00
100.00
150.00
200.00
300.00
400.00

Measured IMST
(CMSI = 75 mi)
[mV]

5.70
14.30
15.02
28.51
38.01
57.01
TE.00
55.00
142.50
150.00
285.00

380.00

Calibrations

Example result for DM Sinusoidal Interference Calibration

Set DMSI [mV]: The value of DMSI set on the data generator.
Measured DMSI (CMSI = x V) [mV]: The actual DMSI measured with the

oscilloscope when CMSI =x V.
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Calibrations

Eye Height and Width Calibration

Availability

Data Generator:
Interface Types:

DUT Types:

Modes:
Data Rates:

Purpose and Method

M8050A (only CEM), M8040A, M8020A

CEM U.2 and M.2
Add-In Card Device
System Host

Compliance, Expert
8 GT/s

This procedure calibrates Eye Height and Eye Width by adding random
jitter and differential mode sinusoidal interference (DMSI).

Starting with “Start DMSI”, the Jitter is increased with equally spaced
steps from “Start RJ” to “Stop RJ” and the Eye Height and Eye Width are
measured. This procedure is then repeated for all remaining DMSI

amplitudes.

The eye is measured using the SigTest software.

The calibration data is stored in a cal-data table. When measurements are
performed, this calibration table is used to evaluate the optimum amount
of DMSI and Random Jitter to get the desired Eye Height and Width.

Connection Diagram

Refer to Figure 32 and Figure 34 on page 76.
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Calibrations 5

Result Description

Eye Height and Eye Width are presented separately. Since the graphs and
tables are very similar, only the results for Eye Height are included here.

LO_Cal_8GTps_CBB3_EH
[Not Compliant]
for PCle 5.0 AddInCard

75.0

—m— Eye Height (0.5ps RJ)

—a— Eye Height (2 5ps RJ
675 ye Height (2.5ps RJ)

60.0
52.5 §

45.0

|

37.5

30.0

Measured Eye Height [mV]

225 + 1
15.0 4 ]

75 + 1

0.0 ot | — e

5.0 8.0 11.0 14.0 17.0 20.0
DM Interference [mV]

—-—--Ceneral----
Offline True
Software Version Bl
Calibration Datz Wersion Z.
Compliant Fzlse
Drocedure offline; Software status unreleased; Re
15t i 8G 5J Calibration, BG DMSI librati
., B8F 5J Calibration, BG DMST librati
8G RJ Calibration, B8G 5J Calibration

Hon-compliance reasonis)

Optimize CTLE

CTLE Index 7

Starz DMSI S oo

Stop DMST 20 oW

Start BJ 500 fs

Stop RJ 2.5 p=

Mumkber of Rverages 2l

Use PCIe3 Transfer Function False
——-—0Oscilloscope————

Scope Connection for Calibration Chan 1 3 Direct Connect

————Instruments-——--—
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Calibrations

Eye Height|Eye Height|
Set IM Interference [m¥W] ((0_5ps RJ}|(2_5p= RJI}
[mil7] [m¥7]

El EE.D g0.0
20 45.0 50.0

Figure 66 Example result for Eye Height and Width Calibration (eye height)

Set DM Interference [mV]: The DMSI set on the instrument.

Eye Height (X ps RJ) [mV]: The measured eye height for random jitter
amplitude of X picoseconds.
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Eye Height and Width Measurement

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Expert — Custom Procedure
Data Rates: 16 GT/s (M8050A, M8040A, M8020A: ASIC, CEM)

32 GT/s (M8050A, M8040A: ASIC, CEM)
64 GT/s (MB0O50A, M8040A: ASIC)

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure is similar to the Compliance Eye Calibration on page 133
except that, here, multiple combinations of impairments that lead to
values of eye height and eye width that are within the CTS limits are saved
in a report. You can use this data later to select combinations of
impairments for Receiver Custom Measurements or Link Equalization
Custom Tests.

The Pre-Shoot (Pre-Shoot 2 and Pre-Shoot 1 for 64 GT/s), De-Emphasis,
Generator Launch Voltage, DMSI, Random Jitter and Sinusoidal Jitter
values can be defined. All other impairments are fixed. The eye is
measured each time a new impairment combination is selected when
prompted. If the eye height and eye width are within the CTS tolerance,
this combination will be stored as a cal-data point.

Connection Diagram
Refer to Figure 33 on page 75 (ASIC) and Figure 32 on page 74 (CEM).

The hardware trace is set to the optimal number based on the Insertion
Loss Calibration on page 170.
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Result Description

LO_Meas_64GTps_EHEW
[Not Compliant]
for PCle 6.0 EndPoint ASIC

-—--General----

Offline

Seftware Version
Calibration Datz Version

Cempliant
Non-compliance reason(s)

—-—-0Oscilloscope-—--—
Scope Skew

Fixed Ve cal Scale of Scope Channels
Do Rute Sczale

Number of Waveform Awerages

Mumber of Rverages

CILE

Seasim----
NHumber of UL
Used Pattern
Optimize CTLE
-——--Generator----
Pre-Sheot2
Pre-Sheotl

De-Emphasis

Generator Launch Voltage
OMET

Random Jitter
Sinusoidal Jitter

-—--Instrurents-—---

Procedure
Jitter Ca
Calibrati

offline; Software status unrelessed; Regui:
libration, €4G SNDR C ration, €4G Insert:
on; Required cal offline: €46 TxEQ and Laum

Calibrati
unknown/

on, €4G Insertion Loss Calibration, £€4G Pre-
wreleased: €4G TxEQ and Launch Veltage Calil

Loss Calibration, €4C Pre—Compliance Eye Calibration

Generator Set IMSI Set Random
Launch [m¥] Jitter [ps]
Voltage [mV]
80000 15.00 0.25
800.00 15.00 0.25
200.00 15.00 0.25
800_00 15.00 0.25

Sj_nus::nbidal Measured Eye lllsi;rl;;e? Eye
Jitter [pa] psl
1.5€ e.00 3.13
1.56 E.00 3.13
1.3 €.00 3.13
1.5 &.00 3.13

Figure 67 Example result for Eye Height and Width Measurement

Set Pre-Shoot2 [dB]: The value of Pre-Shoot 2 set in the ValiFrame user

interface.

Set Pre-Shoot1 [dB]: The value of Pre-Shoot 1 set in the ValiFrame user

interface.
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Calibrations 5

Set De-Emphasis [dB]: The value of De-Emphasis set in the ValiFrame
user interface.

Set Generator Launch Voltage [V]: The value of Generator Launch
Voltage set in the ValiFrame user interface.

Set DMSI [mV]: The value of DMSI set in the ValiFrame user interface.

Set Random Jitter [ps]: The value of Random Jitter set in the ValiFrame
user interface.

Set Sinusoidal Jitter [ps]: The value of Sinusoidal Jitter set in the
ValiFrame user interface.

Measured Eye Height [mV]: The eye height measured on the
oscilloscope.

Measured Eye Width [ps]: The eye width measured with Seasim.
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Calibrations

Eye Height and Width Scan

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Expert — Custom Procedure
Data Rates: 16 GT/s (M8050A, M8040A, M8020A: ASIC, CEM)

32 GT/s (M8050A, M8040A: ASIC, CEM)
64 GT/s (MB0O50A, M8040A: ASIC)

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure is similar to the Eye Height and Width Measurement on
page 157 except that, in the scan case, the values of the impairments are
swept instead of being set by the user.

The “Loop levels” property determines the number of impairments to be
scanned. For each loop, it is necessary to specify the impairment type and
to define the range to scan. Then the test automation combines the
defined loops and the eye is measured at each step.

Connection Diagram
Refer to Figure 33 on page 75 (ASIC) and Figure 32 on page 74 (CEM).

The hardware trace is set to the optimal number based on the Insertion
Loss Calibration on page 170.
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Result Description

LO_Scan_64GTps_EHEW
[Not Compliant]
for PCle 6.0 EndPoint ASIC

-—--General----

O0ffline

Seftware Version
Calibration Datz Version
Compliant

Non-complisnce reason(s)

Show Plots
Equalization Mode
Loop Lewels
—--—-0Oscilloscope-——-—
Scope Skew

Fixed Werticsl Scale of Scope Channels

le

De Rute S
Number of Waveform Averages
Number of Rverages
-—--Seasim----

Wumber of UL

Used Pattern

Optimize CTLE

~Loop 1----
Scan Parameter (Loop 1)
Eguzlization Preset Range
-=—-Loop 2----

Scan Parameter (Loop 2
Sinusoidzl Jitter
Sinusoidzl Jitter
Sinusoidzl Jitter

Sinusoidzl Jitter

Fized Parameters----
Generator Launch Voltage
OMET

CMET

Randeom Jitter

Sinusoidal Jitter Frequency
CILE

-—--Instruments----
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Procedure offline; Scftware st
€4G SNIR C= on Loss Calibratior
TxEQ and Lesunch Voltage Calibraticn, & Pulsewidth
Calibration, €4G Complisnce Eye Calibration; Require
Calibration, €4G SNDR Calibration, €4G Insertion Los
False

Presets

unreleased; Regui

EguslizationPresst

Q07 QL 02,037 047057087075 08705

SinusoidalJitter
1lps

3 ps

Linear

5

800 mW
15 oW
ow
250 fs
MHz
-11 dB
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Calibrations

Set Set
- . . ; MHeasured Eye |Measured Eye
Egqualization| Simmsoidsl e
— Jitter [pal Height [mi Width [ps]
Qo J13

1.00 €.00 3
Qo 1.25 €.00 3.13
Qo 1.50 €.00 3.13
Qo 1.75 €.00 3.13
Qo 2.00 £.00 3.13
Qo 2.25 €.00 3.13
Qo 2.50 €.00 3.13
Qo 2.75 £.00 3.13
Qo 3.00 €.00 3.13
Qa1 1.00 £.00 3.13
Qa1 1.25 €.00 3.13
Qa1 1.50 £.00 3.13
Qa1 1.75 €.00 3.13
Qa1 2.00 £.00 3.13
Qa1 Z.25 €.00 3.13
Ql 2.50 €.00 3.13
a1l 2.75 €.00 3.13
Q1 3.00 €.00 3.13
a2 1.00 £.00 3.13
Qa2 1.25 €.00 3.13
a2 1.50 £.00 3.13
Qa2 1.75 €.00 3.13
Qz 2.00 €.00 3.13

Figure 68 Example result for Eye Height and Width Scan (64 GT/s).
Just the beginning of the table is shown here
Set Equalization Preset: Equalization Preset used.
Set Sinusoidal Jitter [ps]: Value of SJ used.

Measured Eye Height [mV]: The eye height measured on the
oscilloscope.

Measured Eye Width [ps]: The eye width measured on the oscilloscope.
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Calibrations 5

Final Equalization Preset Optimization

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Compliance, Expert
Data Rates: 16 GT/s

Purpose and Method

This procedure measures the Eye Height and Eye Width for each Tx
equalization preset when the channel loss has been adjusted to the
optimum value. Depending on the Eye Calibration Method selected when
configuring the DUT, the eye measurement is performed with either
Seasim or SigTest software. Only SigTest is available for CEM.

The calibration data is stored in a cal-data table. This calibration data is
used in subsequent procedures to set the preset that gets the largest eye.

Connection Diagram

The setup is that for Long Channel (refer to Figure 33 on page 75 for ASIC
and Figure 32 on page 74 for CEM) with the var. IS| Pair set to the optimal
one according to the Channel Calibration.

Result Description

There are two sets of results, one for Eye Height and one for Eye Width.
Since the results are very similar, just the results for Eye Height are given
here as an example (Figure 69).

The results report the Set Equalization Preset and the Measured Eye
Height (Eye Width). If SigTest is used, several values of Eye Height (Eye
Width) are reported for various CTLE values.
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LO_Cal_16GTps_FinPres_EH
[Not Compliant]
for PCle 6.0 EndPoint ASIC

50.0
450 1
400 +
35.0 |
300 |
25.0 |
200 +

15.0 3—a—mn o o o u] o

—a— Measured Eye Height

Measured Eye Height [mV]

100 +

50 +

0.0 |

0.0 1.8 3.6
Equalization Preset

———-Ceneral--——-
Offline

Scftware Version
Calibration Datz Version
Compliant

Non-compliance reasonis)

Equslizstion Freset Rangs
Gen4 Fixture
Gend4 ISI Adjustment

Gend Lsic Eye Calibratiecn Method

Start With Minimum Loss Channel

———-Oscilloscope———-—
Scope Bandwidth

Mumber of Rverages

Mumber of Waveform Awerages

Gend4 Embed Replics Channsl

Gend Transfer Function File for Package Model on Scope
Package Loss at Z.1GHz

Step Response Low Time

Step Response High Time

Scope Connection for Calibration

——--Seasi;
Mumber of UL
Used Pattern

——--Channel----
Irace Number
Totzl Channel Loss

5.4 7.2

9.0

Procedure offline; Software status unre
Initisl Equalization Preset Optimizatic
Calibration, 2l Equalization I
Celibration, rtion Loss Calibre
Pl;P2;F3;P4; D5 PE; PE;P3

PCI Express 4.0 CEM Fixture Kit

fardware Traces
Seasgim

False

25 GH=

1024

False

PCIed4RxPackageMode]l EndPoint_wl2.tfd
0.35 dB8

8 UI

120 UI

Chan 1 3 Direct Connect

1za
Clock Div 512

10
-25 dB
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-—--Generator----

Generator Launch Woltage

Random Jitter

Sinusoidal Jitt

Sinusoidal Jitter Freguency

———-Instruments-———

. - Measured
Set Equal:l.z[a]m.uu PBreset Eye Height
[mi\]

0.00 15.00
1.00 15.00
2.00 15.00
3.00 15.00
4.00 15.00
5.00 15.00
€.00 15.00
T7.00 15.00
2.00 15.00
5.00 15.00

Figure 69 Example result for Final Equalization Preset Optimization (Eye Height)

when using Seasim

5

Set Equalization Preset: The number of the equalization preset used.
Measured Eye Height [mV]: Value of the eye height measured for the

corresponding preset.
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Calibrations

Host Insertion Loss Calibration

Availability
Data Generator:  M8040A, M8020A
Interface Types: M.2

DUT Types: Host
Modes: Compliance, Expert
Data Rates: 8 GT/s

See Device Insertion Loss Calibration on page 148 for all further details of
this calibration.
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Calibrations 5

Initial Equalization Preset Optimization

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Compliance, Expert
Data Rates: 16 GT/s

Purpose and Method

This procedure measures the Eye Height and Eye Width for each Tx
equalization preset and several values of CTLE (when using SigTest). When
the “Start with Minimum Loss Channel” option is not selected in the
Configure DUT dialog, the measurement is performed with a channel loss
of =30 dB. When the “Start with Minimum Loss Channel” option is
selected, the measurement is performed with a channel loss of -27 dB.

The eye measurement is performed with SigTest or Seasim software.
(Seasim is only available for ASIC interfaces.)

A compliance pattern is applied and different impairments, such as
random jitter, sinusoidal jitter and differential and common mode
sinusoidal inference, are added to the signal.

The calibration data is stored in a cal-data table. This calibration data is
used in the Channel Calibration to set the preset that gets the largest eye.

Connection Diagram

The setup is that for Long Channel (refer to Figure 33 on page 75 for ASIC
and Figure 32 on page 74 for CEM) with the var. ISI Pair set to either the
one that gives the maximum-loss channel (if “Start with Minimum Loss
Channel” is unchecked) or the one that gives the minimum-loss channel (if
“Start with Minimum Loss Channel” is checked).

Result Description

There are two sets of results, one for Eye Height and one for Eye Width.
Since the two results are very similar, just the one for Eye Height is
presented here.

The results report the Set Equalization Preset and the Measured Eye
Height (Eye Width). If SigTest is used, several values of Eye Height (Eye
Width) are reported for various CTLE values.
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LO_Cal_16GTps_IniPres_EH
[Not Compliant]
for PCle 6.0 EndPoint ASIC

500 ———m———————F———

45.0

40.0

35.0

30.0

25.0

20.0 4

15.0

Measured Eye Height [mV]

10.0

5.0

0.0

I

—m— Measured Eye Height

1.8 3.6
Equalization Preset

o
o

———-General-——-

Offline

Software Versiocn
Calibration Datz Version
Compliant

Hon-compliance reason(s)

Eguzlization Preset Rangs

Gend Fixture

Gend ISI Zdjustment

Gen4 Rsic Eye Calibracion Method
Start With Minimum Loss Channel
———-0scilloscope————

Scope Bandwidth

Humker of RAverages

Humker of Wawveform Awerages

Gen4 Embed Replica Channel

Gen4 Transfer Function File for Package Model on Scope
Dzckage Loszs 2t 2Z.1CH=z

Step Response Low Time

Step Response High Time

Scope Connection for Calibration
———-Seasim————

Number of UL

Used Pattsrn

5.4 7.2

9.0

-0.o.

False

Procedure offline; Software status unrels
Calibration; Reguired cal offline: 1&G T:
18 TxEQ and Lsunch Voltage Calibration,
PO;PL;D2;P3; P4, D5, PE;PT PR DS

PCI Express 4.0 CEM Fixture Hit

Hardware Traces
Seasim

False

25 GH=z

7

1024

False
PCIe4DxPackagelodel Endfoint wi.tf4d
-0.55 dB

8 Ul

120 UI

Chan 1 3 Direct Ceonnect

120
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Keysight N5991P PCI Express Test Automation Software Platform — User Guide
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——--Channel--—-
Trace Number 11
Total Channel Loss -30 dB

-——-Generator-——-—

Generztor Launch Voltage 800 =\
DMST 14 oW
CHMSI v
Random Jitter 1 ps
Sinusoidal Jitter E.25 p=
Simugoidzl Jitter Freguency 100 MHz
——=-Instruments-—--
[mi/]

0.00 15.00

1.00 15_00

2.00 15.00

3.00 15.00

4.00 15.00

5.00 15.00

€.00 15.00

T7.00 15.00

g.00 15.00

5.00 15.00
Figure 70 Example result for Initial Equalization Preset Optimization (Eye Height)

when using SigTest

Set Equalization Preset: The number of the equalization preset used.

Measured Eye Height [mV]: Value of the eye height for the
corresponding preset.

Keysight N5991P PCI Express Test Automation Software Platform — User Guide 169



170

Calibrations

Insertion Loss Calibration

Availability

Data Generator:  M8050A, M8040A, M8020A

Interface Types: ASIC CEM

DUT Types: End Point Add-In Card
Root Complex System

Modes: Compliance, Expert

Data Rates: 8 GT/s (M8050A, M8040A, M8020A: ASIC)

16 GT/s (M8050A, M8040A, M8020A: ASIC, CEM)
32 GT/s (MB050A, M8040A: ASIC, CEM)
64 GT/s (MBO50A, M8040A: ASIC)

Purpose and Method

The Insertion Loss (IL) of the calibration channels + the replica/additional
channel must be in a well-defined range.

For 32 GT/s, 64 GT/s

This procedure calibrates the insertion loss for different hardware traces.

The procedure does not perform any measurement. At the beginning of
the calibration, it is necessary to specify the variable ISI pair numbers that
generate a channel loss of

-34 dB to -37 dBin 0.5 dB steps for 32 GT/s

-30 dB to -33 dBin 0.5 dB steps for 64 GT/s

See Figure 71. Note:

The var. ISI pair number for the channels must be determined manually
using a VNA.

For 32 and 64 GT/s, the cable from the generator to the ISI traces must
not be included in the VNA measurement.

The package model IL must be added to the VNA IL value.

If no trace can be found with the specified loss, the value “~1” can be
entered to mark this trace as not available.

The package model can be changed in the user interface using the
parameter “Transfer Function File for Package Model on Scope”. Itis a
channel-specific common parameter and is visible in the parameter grid
when you select “Long Channel” in the left half of the main window of the
PCle ValiFrame user interface.
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The calibration data is stored in a cal-data table. This calibration table is
used to evaluate the optimum ISl trace for the Rx tests.

Please specify variable 151 pair numbers

War 15! trace -30 dB Channel
War 15l trace -30.5 dB Channel
War.IS! trace -31 dB Channel
War 15! trace -31.5 dB Channel
War |5l trace -32 dB Channel
War 15! trace -32.5 dB Channel
War 15! trace -33 dB Channel

The var. |5l pair numbers for the channels must be

determined manuslly by a WHNA

The cable from the generator to the 151 traces must
not be included in the VNA measurement.
The package loss must be added to WNA IL value.

If no pair can be found please enter -1.

@ | | |

-l

8
5

Calibrations

Figure 71 Panel for specifying variable ISI pair numbers in the Insertion Loss

Calibration (example for 64 GT/s)

For 16 GT/s

The procedure for 16 GT/s is essentially the same as for 32 GT/s and

5

64 GT/s except that you can enter only the variable ISI pair numbers that

generate the minimum, nominal and maximum channel loss (e.g., for

-27 dB, -28 dB and -30 dB). The channels in between will be interpolated.

See Figure 72 on page 172.

The var. ISI pair number for the channels must be determined manually

using a VNA.

For 16 GT/s, the cable from the generator to the IS| traces must be

included in the VNA measurement.

The package model IL must be added to the VNA IL value.

The calibration data is stored in a cal-data table. This calibration table is

used to evaluate the optimum ISI trace for the Rx tests.
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Calibrations

Please specify variable 151 pair numbers

CBE var. 15l pair -27dB Channel 7
CEB var. |5l pair -28dE Channel 9
CBE var. 15 pair -30dE Channel 11

The var. |5l pair numbers for the channels must be

determined manusally by a VMNA.

The cable from the generator to the 15 traces must
be included in the VNA measurement.

The package loss must be added to WNA IL value.

Figure 72 Dialog box for specifying variable ISI pair numbers in the 16G Insertion
Loss Calibration
For 8 GT/s

This calibration calculates the Insertion Loss from the step response at
three different de-emphasis levels. By adding de-emphasis, IL can be
reduced to a certain degree. This procedure is used to compensate IL

during the Rx tests.

For every de-emphasis level, the insertion loss is measured from 1 GHz to
4 GHz in steps of 100 MHz. The IL is measured using the Seasim software.

The calibration data is stored in a cal-data table. This calibration data is

used to evaluate the optimum amount of de-emphasis for the Rx tests.
Connection Diagram

For 64G, 32G and 16G: None.

For 8G: Refer to Figure 31 on page 74.

Result Description

Example results are shown for 64G, 16G and 8G.
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For 64G

LO_Cal_64GTps_IL
[Not Compliant]
for PCle 6.0 EndPoint ASIC

-—--General----

Offline

Seftware Version
Calibration Datz Version
Compliant

Non-compliance reason(s)
-=--0scilloscope-———-

Gené Embed Replica Channel
Gené Transfer Function File for Package Model on Scope

Package Loss a2t 2Z.1GHz

Calibrations 5

True
E.0.0.
Tnknown
False

Procedure offline; Software status

False

PCIe&_revlpT_refpkg EndPoint padapi
08-0&_thru_ tf4

-0.868 dB

Scope Connection for Calibration Chan 1 3 Direct Connect
————Instruments————
[dBE] []

-30.0 3

—-30.5 4

-31.0 5

=31_5 [

-32.0 7

-32.5

-33.0
Figure 73 Example result for Insertion Loss Calibration (64 GT/s)

Channel Loss [dB]: Calculated insertion loss of the channel.

Trace Number: Number of the trace corresponding to the Channel

Loss.
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Calibrations

For 16G

LO_Cal_16GTps_IL

[Not Compliant]

for PCle 6.0 EndPoint ASIC
0.0

-10.5
-14.0
-17.5

-21.0

Insertion Loss [dB]

-245
-28.0
315
-35.0 1

Insertion Loss (Trace 7)
Insertion Loss (Trace 8)
Insertion Loss (Trace 9)
Insertion Loss (Trace 10)
Insertion Loss (Trace 11)

1.0 24 3.8

5.2 686 8.0

Frequency [GHz]

——==Ceneral----

Offline

Software Version
Calibration Data Versiomn
Compliant

Non—compliance reasoni(s)

Measurement Metheod

Trace Loss Increment

Save Calibration Data

Gend Fixture

Gend ISI Zdjustment

Gen4 Rsic Eye Cslibration Method
Start With Minimum Loss Channel
====Varizble ISI pairs----

CBE wvar. ISI pair -27dB Channel
CBB var. ISI pair -22dE Channel
CBE var. I5I pair -30dB Channel

rus
-0.o.
-0.0.
False

o ot ]

Drocedure offline; Softwzre status unrel
TxEQ and Launch Veltage Calibration; Reg
Voltage Calibratien; Reguired czal unknow
Woltage C

VMR (menual)
-0.5 4B
True

PCI Express 4.0 CEM Fixture Hit
fzxdware Traces

Seasim

False

w
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———-0scilloscope————

Gen4 Embed Replica Channel

Gen4 Transfer Function File for Package Model on Scope
Dzckage Loszs 2t 2Z.1CH=z

Step Response Low Time

Step Response High Time

Scope Connection for Calibration

——=-Instruments-—--

False

-0.%85
B OI
120 UI

Calibrations

d8

Chan 1 3 Direct Ceonnect

Hmr=rey i) tTrI::: 7 tTrI.::E: 8) ﬂzI:;: 9)
[dE1 [dE] [dE]

1.00 -4.48

1.10 -4.77 -4.30 -5.03 -5.23
1.20 -5.03 -5.23 -5.37 -5.84
1.30 -5.42 -5.58 -5.70 -5.38
1.40 -5.74 -5.23 -£.03 -£.32
1.50 -£.08 -£.21 -£.36 -£.87
1.60 -g.38 -£.54 -£.70 -7.01
1.70 -£.71 -£.27 -7.03 -7.38
1.0 -7.038 -7.20 -7.28 -7.70
1.50 -7.3% -7.52 -7.70 -5.04
2.00 -7.67 -7.85 -3.03 -5.3%
2.10 -7.32 -5.18 -5.36 -5.73
z.20 -5.32 -5.51 -5.E% -5.07
2.30 -5.84 -5.23 -5.03 -5.42
Z.40 -5.3¢ -5.1g -3.36 -3.7¢
2_8D -3.28 -5.43 -3 &3 -10.10
z.80 -3.80 -5.22 -10.03 -10.4%
2.70 -3.33 -10.14 -10.38 -10.73
z.80 -10.28 -10.47 -10.€3 -11.13
2.50 -10.57 -10.80 -11.02 -11.48
3.00 -10.22 -11.13 -11.38 -11.82
3.10 -11.22 -11.45 -11.¢3 -12.17
3.20 -11.54 -11.78 -12.02 -12.51
3.30 -11.88 -12.11 -12.38 -12.8%8

Figure 74 Example result for Insertion Loss Calibration (16 GT/s)

Just the beginning of the table is shown here

Frequency [GHz]: Frequency used in the calculation.
Insertion Loss (Trace X) [dB]: Calculated Insertion Loss for Trace X at

the given frequency.
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For 8G

LO_Cal_8GTps_LnCh_IL
[Not Compliant]
for PCle 6.0 EndPoint ASIC

0.0 R ] | —— Insertion Loss at 0dB de-emphasis
—— Insertion Loss at -1dB de-emphasis
25 1 —— Insertion Loss at -2dB de-emphasis
5.0 + 3
-7.5
—
s
= 100
2]
o
- 125
= ]
k=]
T -15.0 ]
7]
£
-17.5
-20.0 J
225 1 ]
25,0 F——p :
1.0 16 22 2.8 3.4 4.0
Frequency [GHZz]
————General--——
Offline True
Software Version 5.0.0.
Calibration Data Wersion 5.0.0.
Compliant False
Procedure offline; Software status unreleased;
Required cal n compliant: 8G TxEQ and Launch
Men-complisnce reasenis) Voltage Czlibration; Reguired cal offline: 8G TxEQ
AT Comp L LaT e and Leaunch Voltage Calibration; Required cal
unknown/unrelessed: 86 TxEQ and Launch Voltage
Calibration
———-0secilloscope——
Embed Beplica Channal False
Transfer Function File for Package Model on Scope PCIe3BxPackageodel .
Package Loss a2t 2.1GH=z -l.e7 d8
Step Response Low Time B OI
Step Response High Time 120 UI
Number of Rverages for Step Response 2048

Scope Connection for Calibration

———-Instrurents———-

Chan 1 3 Direct Commnect
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Insertion | Insertion | Insertion
Loss at Losz &t Los= at
Frequency [GHz] OdE de-— —14B de-— —2dE de-—

emphasis | emphasis | emphasis
[dE] [dE] [dB]

1.00 —E.50 —&._50 —E.50
1.10 -£.55 -€.55 -E_55
1.20 =7.40 —7.40 =740
1.30 -7.85 -7.85 -7.85
1.40 -B.30 -8.30 -B.30
1.50 -8.75 -8.75 -8.75
1.80 -5.20 -5.20 —5.20
1.70 -5_65 —9_65 -5_&5
1.80 -lo.10 -10.10 -10.10
1.50 =10_55 =10_55 -10.55
2.00 -11.00 -11.00 -11.00
2.10 -11._45 -11.45 -11.45
2.20 -11.50 -11.50 -11.50
2.30 -12.35 -12.35 -12.3%5
2.40 -12._80 -12.80 -l2.80
2.50 -13.25 -13.25 -13.2%5
2.80 =13.70 =13.70 =13.70
2.70 -14.1& -14.15 -14.15
Z.80 -l4_ €0 -14_€0 -1l4_ €0
2.50 -15.08& -15.0%5 -1:5.0%8
3.00 -15.50 -15.50 -15.50
3.10 -15_55 -15_85 -15_.85
3.20 -le.40 -le.40 -le.40
3.30 -16_85 -1€_85 -1&_85
3.40 -17.30 -17.30 -17.20
3.50 -17_75 —17_75 -17.7%
3.80 -18.20 -18.20 -18.20
3.70 -18_€5 -18.€5 -18.65
3.80 -15.10 -15.10 -15.10
3.50 -15.55 -15.55 -1%.55
4.00 =20.00 =20.00 =20.00

Figure 75 Example result for Insertion Loss Calibration (8 GT/s)

Frequency [GHz]: Frequency used in the calculation.

Insertion Loss at XdB de-emphasis [dB]: Calculated value of Insertion
Loss at X dB de-emphasis at the given frequency.
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Calibrations

Pre-Compliance Eye Calibration

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Compliance, Expert
Data Rates: 16 GT/s (M8050A, M8040A, M8020A: ASIC, CEM)

32 GT/s (M8050A, M8040A: ASIC, CEM)
64 GT/s (MB0O50A, M8040A: ASIC)

Purpose and Method

This procedure measures the effects on the Eye Height and Eye Width of
changes made to each impairment (SJ, DMSI and Launch Voltage)
individually.

The calibration measures the eye in a series of four situations, which differ
slightly according to data rate.
For 64 GT/s

All the impairments are set to the minimum values.

The DMSI is set to the nominal value from the specification.

The SJ is set to the maximum specification amplitude.

The differential voltage is set to the minimum specification level.

For 16 GT/s and 32 GT/s

All the impairments are set to their nominal values.

The DMSI is set to a value greater than the nominal value from the
specification.

The SJ is set to the maximum specification amplitude.
The differential voltage is set to the minimum specification level.

At each step, the eye is measured with either Seasim or SigTest software.

The calibration data is stored in a cal-data table. This calibration data is
used in the Compliance Eye Calibration to calculate DMSI, SJ and Vi
adjustment to meet the target eye.

Connection Diagram

Refer to Figure 33 on page 75 (ASIC) and Figure 32 on page 74 (CEM).
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Calibrations 5

The hardware trace is set to the optimal number based on
Insertion Loss Calibration on page 170 (for 32 GT/s and 64 GT/s)
Channel Calibration on page 126 (for 16 GT/s, maximum loss trace)

Result Description

LO_Cal_64GTps_PreComp
[Not Compliant]
for PCle 6.0 EndPoint ASIC

——--Ceneral-———

Offline

Software Versiocn
Calibration Data Versiomn
Compliant

Non—compliance reasoni(s)

———-0O=zzilloscope————

Scope Skew

Fixed Werticsl Scale of Scope Channels
De Rute Scale

Humker of Averages

CTLE

Gené Embed Replica Chanmnel

Gen& Transfer Function File for Package Model on Scope

Dzckage Loszs 2t 2Z.1CH=z

Scope Connection for Calibratiom
——--Seasim———

Humber of UL

Used Pattern

-——-Channel---—-

Trace Number

Tetal Channel Loss
——--Generator----

Dre-Shootl

Pre-Shootl

De-Emphssis

CMSI

Random Jitter

—-=—=Preget and CTLE Optimization----
Eguzlization Freset Rangs

OMST

Sinusoidal Jittex

MNumker of Averages

——=-Instruments-—--
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0.0,
-0.0.
False

i e ]

Procedure offline; Software status unrel
Celibration, €4G SHOR Calibratiom, €4G T
Pulsewidth Jitter Czlibration, €4G SNIR
Woltage Czlibretion, €4F Pulsewidth Jitt
s
WM BV

True

7

HzM dB

False

PCIe& rewlpT_refpkg Endfoint padipin &lg
-0.8€8 4B

Chan 1 3 Direct Comnect

120
Clock Diwv 1024

-33 dB
o dB
o de
o dB
ov
250 £f=

Leapiebiturpyei: PRl SspRe Lo el Flok)
15 oW
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Calibrations

] Eye Height | Eye Hidth
e
5.0 iy =l 5.50
ooo BOD

1 Z2.83

15.0 1. 4 .50 2.50

5.0 3.000 200 3.50 2.00

5.0 1.000 720 4 .50 2.50
Figure 76 Example result for Pre-Compliance Eye Calibration

DMSI [mV]: The amount of applied DMSI.
SJ [ps]: The amount of applied SJ.

VDiff [mV]: The applied differential voltage.
Eye Height [mV]: The measured eye height.
Eye Width [ps]: The measured eye width.
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Processing of Pre-Recorded Steps

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC

DUT Types: End Point, Root Complex
Modes: Expert — Custom Procedure
Data Rates: 16 GT/s (M8050A, M8040A, M8020A)

32 GT/s (MB050A, M8040A)
64 GT/s (MB0O50A, M8040A)

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure is similar to Eye Height and Width Scan on page 160,
except that the waveform is not measured on the oscilloscope. Previously
recorded step responses selected by the user can be used.

Connection Diagram
Refer to Figure 33 on page 75.

The hardware trace is set to the optimal number based on the Insertion
Loss Calibration on page 170.

Result Description

The Result Description is the same as that for Eye Height and Width Scan
on page 160.
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Stressed Jitter Eye Calibration

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC

DUT Types: End Point
Root Complex

Modes: Compliance, Expert
Data Rates: 8 GT/s

Purpose and Method

This procedure calibrates the eye height and eye width by adding
differential mode sinusoidal interference (DMSI) at different random jitter
levels.

The calibration is done for random jitter amplitudes of 1 ps, 1.5 ps, 2 ps,
2.5 ps and 3 ps. For each jitter amplitude value, the DMSI is increased
from 0 to 30 mV in equally spaced steps. The eye height and width are
measured by capturing a step response and using Seasim software.
Sinusoidal jitter is always kept at 12.5 ps.

The calibration data is stored in two cal-data tables. This calibration data
is used to evaluate the optimum amount of random jitter and DM voltage
to get the desired eye.

Connection Diagram

Refer to Figure 31 on page 74.

Result Description

There are two sets of results, one for Eye Height (Figure 77) and one for
Eye Width (Figure 78 on page 186).

Keysight N5991P PCI Express Test Automation Software Platform — User Guide



Calibrations 5

Eye Height

LO_Cal_8GTps_LnCh_StrEye_EH
[Not Compliant]
for PCle 6.0 EndPoint ASIC
400 —m— 77—

—m— Eye Height (1ps RJ)
—a— Eye Height (1.5ps RJ)
—a— Eye Height (2ps RJ)
—+— Eye Height (2.5ps RJ)
—— FEye Height (3ps RJ)

36.0 ]
32.0 ]
28.0 T

240 &

20.0 +

16.0 e

12.0 + 1

Measured Eye Height [mV]

80 I ]
40 I ]

00 T b b
0.0 60 120 180 240 300

DM Interference [mV]

step=L0_Cal_8GTps_LnCh_StrEye_EH
job=L0_Cal_8GTps_LnCh_StrEye EH
Ul=125.0ps adapt_FOM=area RxBw=8.0GHz
txc=[0,1,0] rxc=[-15.9] cdly=0.00
DC=-12.0dB fp=2.00GHz

.00ps Ifddj=12.5¢
5.14ps

;nV vn_lfudn=1.

ehpk=24.1mV (ehc=10 V 0eh=203.5mV) l
-ew=0.304UI, 38.0ps (ewoff .098UI ehoff=-0.085UI)
SCOM=1.8dB lanes=1 nui=80 cb=6
02-01 0 01 02 03 04 05 06 07 08 09 1
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—=-—Ceneral----

Offline

Scftware Versicn
Calibration Data Versicn

Compliant

Hon-compliance reascon(a)

Verificaticon Mede
Sinuscidal Jitter

LM Interference Step Size

————Qscilloscope————

UXR Calibration Mcode

Sampling Rate

Range to Signal Ratio

Embed Replica Channel

Transfer Function File for Package Model on Scope
Fackage Loss at Z.1GH=z

Step Response Low Time

Step Response High Time

Humber of Awverages for Step Response
Scope Connection for Calibration

————Instruments——--

False
5.0.0.
5.0.0. '5.0.0.
False

Software status unrelease
compliant: 36 TxER and La
Inserticon Leoss Calibratico
unknown/unreleased: 2& Tx
Calibration, 8F Insertion

False
1z.5 pa3

5 mv

Compliance

€4 =5a/3

1.2

False
ECIe3RxFPackagelModel . tfd
-1.67 dB

g8 UI

1z0 UI

2043

Chan 1 Z Direct Connect

Figure 77 Example result for Stressed Jitter Eye Calibration (eye height)

- Set DM Interference [mV]: The amount of DM Interference set on the

data generator.

- Eye Height (x ps RJ) [mV]: The measured Eye Height for the set RJ

(x ps) and set DM interference.
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Eye Width

LO0_Cal_8GTps_LnCh_StrEye_EW
[Not Compliant]
for PCle 6.0 EndPoint ASIC

75.0 Eye Width (1ps RJ)
Eye Width (1.5ps RJ)
67.5 3 Eye Width (2ps RJ)
Eye Width (2.5ps RJ)
60.0 4 Eye Width (3ps RJ)
g 525 1
=
T 450 F
=
2 375 &
i
@
5 300 + E
w
3
= 225 T B
15.0 + B
75 F p
0.0 e ———————
0.0 6.0 12.0 18.0 24.0 30.0

DM Interference [mV]

step=L0_Cal_8GTps_LnCh_StrEye EH
job=L0_Cal_8GTps_LnCh StrEye EH
Ul=125.0ps adapt FOM=area RxBw=8.0GHz
txe=[0,1,0] rxc=[-15.9] cdly=0.00
DC=-12.0dB fp=2.00GHz

-lémvV
-33mV
-49mV
-65mV
-81mv ehpk=24.1mV (ehc=10.2mV.0eh=203.5mV) l
.ew=0.304ul, 38.0ps (ewoff=-0.098Ul ehoff=-0.085Ul)
-98mv SCOM=1.8dB lanes=1 nui=80 ch=6 v0.74

0201 0 01 02 03 04 05 06 07 08 09 1 11 12
ul
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————feneral-—---

Offline

Software Version
Calikraticn Data Versicm
Compliant

Hon-compliance reascn(s)

Verification Mode
Sinuscidal Jitter

CM Interfierence Step Size

====03cilloscope----

UXR Calibration Mode

Sampling Rate

Range to Signal Ratio

Embed Replica Channel

Transfer Function File for Package Model on Scope
Pzckage Loss =t 2.1CHz

Step Response Low Time

Step Response High Time

Number of Averages for Step Response
Scope Connection for Calibration

—==-=Instruments----

False
5.0.0.
5.0.0. '5.0.0.
False

Scftware status unrelease
compliant: 3G TxEQ and La
Insertion Loss Calibratic
unknown/unreleased: 8G Tx
Calibraticon, 8CG Insertion

False
12.5 p=

5 mv

Compliance

€4 GSa/s

1.2

False
ECIe3ExFPackageModel . tid
-1.87 dB

g Ul

1z0 UI

2048

Chan 1 2 Direct Comnnect

5 €3.8 60_8 57.3
10 e0.& 57.3 54.1
15 57.0 54.1 50.4
20 53.¢ 50.¢ 47.0
25 49 4 46.6 43.1
20 45.5 42 . & 3%.5

=

-3
52.5 47_6
50.0 45.8
46.1 416
43.1 38.¢
35.3 34.5
35.8 31.5

Figure 78 Example result for Stressed Jitter Eye Calibration (eye width)

- Set DM Interference [mV]: The amount of DM Interference set on the

data generator.

- Eye Width (x ps RJ) [ps]: The measured Eye Width for the set RJ (x ps)

and DM interference.
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Once the PCle Test Station has been calibrated, receiver test procedures
can be run.



6 Receiver Tests

Overview

The basic principles underlying all PCle receiver tests are:
Train the DUT into loopback mode
Send the training pattern with defined stress characteristics
Use the error detector to verify that the DUT loops back the correct
pattern without errors

Most of the Rx tests constantly change the signal stress to collect more
data and re-initialize the loopback mode if the DUT terminates from it. If
calibration data is available, the data confirms that the signal stress is at
the specified level and test point. If calibration data is missing, a warning
message pops up. If you ignore the warning messages explicitly, you can
run tests without the calibration data.

You do not require a real-time oscilloscope to perform Receiver Tests.

NOTE

- Some Rx tests are available only in Expert Mode. This is the case when

NOTE only “Expert” appears as the Mode under the heading Availability.
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PCle Common Receiver Parameters

The PCle Common Parameters are listed in the parameter grid (right half)
of the main window of the user interface when you click the corresponding
group in the procedure tree in the left half of the main window. Clicking a
data rate in the procedure tree shows you the data-rate-specific PCle
Common Parameters for that data rate. Similarly, clicking a lane shows
you the corresponding lane-specific common parameters and clicking a
channel shows you the corresponding channel-specific common
parameters.

Details of PCle Common Receiver Parameters can be found in Table 17 on
page 281.

Parameters in Expert Mode for Individual Tests

The PCle Parameters in expert mode for an individual procedure are not
listed in this User Guide explicitly. They are displayed in the parameter grid
(right half) of the main window of the user interface when you click the
corresponding entry in the procedure tree in the left half of the main
window.

Details of PCle Receiver Parameters for individual procedures can be
found in Table 21 on page 309.

Connection Diagrams

In this User Guide, only example connection diagrams are given at the
beginning of each chapter, for example for receiver tests. The exact
connection diagram for a specific situation can be viewed by right-clicking
the appropriate procedure in the procedure tree of the main window of the
user interface and selecting “Show Connection...”.

Order of Descriptions of Receiver Tests

The receiver test descriptions are arranged alphabetically (except for
“Custom” tests, which are placed directly after their “basic” versions).

To find a procedure description easily, go to Chapter 4, Procedure Tree
Overview on page 55, where the procedures are listed in tables in the
order they appear in the procedure tree in the application. Each procedure
has a link to its description.
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6 Receiver Tests

Prerequisite Calibrations

Prerequisite calibrations are no longer listed in the description of each
procedure in this User Guide. Instead, they are displayed in the application
itself. Right-click the appropriate procedure in the procedure tree of the
main window of the user interface and select “Required Calibration
Data...”. See Required Calibration Data on page 47 for details.
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Example Connection Diagrams

For more details, right-click the appropriate procedure in the procedure
tree of the user interface and select “Show Connection...”.

Figure 79 shows the connection diagram for receiver tests for ASIC
end-point DUTs for M8040A. Note that the setup can differ depending on
the ISI channel, clock architecture and external reference clock selection.

Figure 79 Example connection diagram for ASIC receiver tests (M8040A, 32 GT/s,
End Point)

For ASIC Root Complex DUTs the setup differs in the reference clock
connection.

0 If an M8047 Redriver is used, it must be connected between the test
NOTE fixture Tx outputs and the BERT data inputs.
For Redrivers it is important that the setup includes the couplers that are
shown in the Connection Diagram in the application.
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Blocking Capaciter
E Attenuator
@ 500 Termination

PC Power
Supply

=S

Figure 80 Example connection diagram for ASIC receiver tests (M8050A, 64 GT/s,
End Point)
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Blocking Capacitor
W Attenuator
@ 50 O Termination

PC Power
Supply

Figure 81 Example connection diagram for ASIC receiver tests with a switch
(M8020A, 8 GT/s, End Point)

1 Blocking Capacitor
W Attenuator
@ 50 Q Termination

PC Power
Supply

Figure 82 Example connection diagram for ASIC receiver tests (M8040A, 5 GT/s, End
Point)
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Receiver Tests

Blocking Capacitor
. Attenuator
@ 500 Termination

" _.——7
|'PairNo: 10 _ﬂ

Figure 83 Example connection diagram for CEM receiver tests (M8040A, 16 GT/s,
Add-In Card)

Blocking Capacitor
W Attenuator
@ 500 Termination

U.2 Compliance Base Board

Figure 84 Example connection diagram for U.2 receiver tests (M8020A, 8 GT/s,
Device)
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1 Blocking Capacitor
@ 50 Q Termination

Figure 85 Example connection diagram for M.2 receiver tests (M8040A, 8 GT/s, Host)
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Descriptions of Receiver Tests

Rx Compliance Test

Availability
Data Generator:  M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Compliance, Expert
Data Rates: 2.5,5GT/s

Purpose and Method

This test determines whether the DUT meets the receiver specifications.
The procedure measures the BER when all jitter types and the eye height
are set to their specification limit values (that is, maximum values for jitter,
minimum value for eye height). In expert mode, these values can be
changed.

Connection Diagram

Refer to Figure 82 on page 193.
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Result Description

LO_Rx_5GTps_Complian
[Not Compliant]
PCle 5.0 AddInCard

——--Ceneral-———

Offline

Software Version
Calibration Data Versiomn

Compliant
Hon-compliance reason(s)

Specification:

Eye Height for Transition Bits <= 225 oW

Random Jitter(rms) (LF+HE) >= 5.4 ps
55T Residuzl (pezk-pszk] >= 75.0 p=
Low Freguency Deterministic Jitter (peak-peak} (1.5 - 100MH=z)

High Frequency Deterministic Jitter (pesk-pes 100MEH=Z)
Test PBroperties:

-——-Eye Height———

Eye Height

———-Loopback Training——-

Enakle Impairments during Loopback Training
Link Training Lane Number

Link Training Mode

Link Training Suite Settings File
Iraining through
————Impairments-————-—

Use Compliance Impairments

Random Jitter

HF Sinuscidal Jitter

HF Sinugoidal Jitter Freguency
S5C Residuzl

——--Generater Jitter--—-—-

LF Sinusoidal Jitter Amplitude
-——-BER Measurement—-—-—

BER Mode

Tzrget EBER

Cenfidence Lewvel

Relax Time

Receiver Tests

False

6

Drocedure offline; Softwars status unrelessed; Reguired

not compliant: 5F RJ Calibration, 5G De-Emphasis

Calibratiom, 5GC Eye Height C braticn; Regquired cal
offline: 5G RJ Calibraticn, 5CG De-Emgh
Eve Hei

=is Caslibration,
t Calibration; Reguired cal unknown/unrelessed:

RJ Calibration, 5G De-Emphasis Calibratiom, 5G Eye Heigh

Calibration

Static Seguencs

C:\ProgramData\BitifEye\ValiFrameKl
WPCIehBetti

Configuration

TargetBer
1E-12
55 %

3=

Keysight N5991P PCI Express Test Automation Software Platform — User Guide

ngshIrainingSeriptsiPeieZ 56 MEO40R Loopback.

197



6 Receiver Tests

————Generator Clock-———-

Dztz Rate Dewviation 0 ppm
Us False
32 G Use 35C True
32 GT/s 55C Dewiation 5000 ppm
———-Loopback Training Settings——-—
Suppress Loopback Training Messages Fzlse
—=-—-Error Detector----
Manually align error detector sampling point. Fzlse
Fast Rlignment Fzlses
COR Loop Bandwidth 7.5 MHz
Enslyzer Egqualization =11
Use Zuto Analyzer Eguslizstion Fzlse
Input Range for Loopback Training €00 mV
COR Loop Selection Loopl
Thresheold [
Polzaritcy Normal
————Power Switch Rutomation——-—
Use Power Switch Automation True
Power Switch Channel Numbex 1
Power Cycle Off On Duration 3=
Power Cycle Settling Time 3=
Power Cycle max. Retries for LE Training 1
———-Instruments-—--

Result Frequency litude | Target BER [ 1

[MH=] [ps]

pass 100.0C0 20.0 1.000E-012 0.00CE+0D0

pass 15.000 30.0 1.000E-012 0. 000E+0DD

pass 1.800 30.0 1.000E-012 0. 000E+DD0
Figure 86 Example result for Rx Compliance Test

Result: (pass/fail) “Pass” if the measured BER is smaller than the target
BER.

SJ Frequency [MHz]: Frequency of the applied SJ.
SJ Amplitude [ps]: Amplitude of the applied SJ.
Target BER: BER to be achieved.

BER: Measured BER.
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Receiver Tests 6

Rx EQ Coefficient Matrix Scan

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM U.2 and M.2
DUT Types: End Point Add-In Card Device
Root Complex System Host
Modes: Expert
Data Rates: 8 GT/s (M8050A: ASIC, CEM;

M8O040A, M8020A: ASIC, CEM, U.2, M.2)
16 GT/s (M8050A, M8040A, MB020A: ASIC, CEM)
32 GT/s (MBO50A, M8040A: ASIC, CEM)
64 GT/s (MB0O50A, M8040A: ASIC)

Purpose and Method

For 64 GT/s: This procedure measures the BER with a combination of
coefficients C+1 (Post-Cursor), C-1 (Pre-Cursor1) and C-2 (Pre-Cursor?)
to create a coefficient matrix with the BER results. At each step, for a
certain C-2, the BER value is measured for different values of C-1 and
C+1. After repeating for different values of C-2, the resulting values are
mapped onto triangular matrices, where each element contains four
entries (measured BER, pre-shoot, de-emphasis, and boost). Note that the
BER level, which determines the color of each tile, will change if FEC is
enabled.

For Other Data Rates: This procedure measures the BER with a
combination of coefficients C+1 (Post-Cursor) and C-1 (Pre-Cursor) to
create a coefficient matrix with the BER results. At each step, the BER
value is measured for different values of C+1 coefficients while the C-1
coefficient value is kept constant. The resulting values are mapped onto a
triangular matrix, where each element contains four entries (measured
BER, pre-shoot, de-emphasis, and boost).

Elements on a diagonal line from bottom left to top right in each triangle
have the same maximum boost value. The elements of the matrix are
displayed in different colors depending on the measured BER value. If the
element appears in green, the entry values are valid and they can be used
for testing. As the color changes to red, such values are invalid for testing.

If the parameter “Allow user to enter optimum equalization for remaining
tests” (in the parameter grid of the main window of the user interface) is
set to ‘True’, a window appears where you can select the values of
pre-shoot and de-emphasis from the resulting graph.
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Connection Diagram

Refer to Figure 79 on page 1971 and Figure 80, Figure 81, Figure 83,
Figure 84, Figure 85.

Result Description

L0_Rx_64GTps_EQtable
[Not Compliant]
for PCle 6.0 EndPoint ASIC

-—--General----

O0ffline

Seftware Version
Calibration Datz Version
Compliant

Non-complisnce reason(s)

———-Impairments----

Use Complisnce Impairments
Differentizl Voltage

Randeom Jitter

Commeon Mode Interference
Differentizl Mode Interfsrence
Sinusoidzl Jitter

Sinusoidal Jitter Frequency

2nd Tone Sinuscidal Jitter

2nd Tone Sinusoidal Jitter Frequency
Trezt 33kHz a5 separste 57 fregquency

—Loopback Training----
Enable Impairments during LE Training
Force Retrsining at esch BER messuremsnt
Pre-Shoot? used for LB Training

B

—Shootl used for LB Treining

De-Emphasis used for LE Training
Link Training Lane Humber
Link Training Mode

Link Training Suite Settings File
Training through

Precoding RButo Detection

----BER Me=asurement----

EER Mode

Tzrgst BER

Confidence Lewel

Relax Time

——--Channsl----

Irace Number

Totzl Channel Loss

Procedure offline; Softwsre status unreleased; Reguired c:sl not complisnt: €
Jitter Calibration, €4G Pulsewidth Jitter Calibration, €4G ibratien,
Calibration, €4G CM Sinuscidal Interfer Calibration DM Sinusoidsl I
Jitter Calibration, €4G EF Second Tone Sinusoidsl ter Calibration, €4G Pu
Calibration, €4G RWG Amplitude Correction Calibration, €46 CM Sinusoidzal Int
€4G Random Jitter Calibration, €4G HF Sinusoidal Jitter Czlibration, €4G HF
Compliance Eye Calibration, £4G Compliance Eye Calibration, €4G ANG Emplitucd

True

200 miV
150 fs
TE o

5 o
1.5€25 ps
100 ME=
Qs

210 MH=z
True

True

False

-1.3 4B

4.7 4B

0 d8

1]
Interactive

iFramekl
ripts\Poied |

‘rogramData’\Biti
% PCIetSettingsi\Tra

LO-Recovery
False

4G M2040R TILT Leopback FEC disabled.ty

TargetBer
10E-&
5t %

3s
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Receiver Tests 6

——-—Coefficient Variation———-—

Coefficient Divider 24
Maximum Pre-Shoot2 for C-1 =0 & C+1 = 0 2 dB
Maximum Pre-Shootl for C-2 =0 & C+1 = 0 € d2
Maximum Boost 5.5 d8
Start Pre-Shootl 0 d8
Start Pre-Shootl 0 d8
Start De-Emphasis 0 d8
——--Equalization for remasining Bx tests-——-
Bllow user to enter optimum equalization for remsining Rx tests True
-—--Egualization----
Tse Drase: Trus
Generator Preset oE
Pre-Sheot 2 -1.3 d8
Pre-Sheot 1 -7 dB
De-Emphasis 0 dB
-—-—-Generator Clock----
Daztz Rate Dewiatiom 0 ppm
Use S5C False
Use S5C False
s Use S5C False
Reference Clock 100 MH=z
—-——-Loopback Training Settings-—-—
Use Custom Trazining Voltage False
Suppress Locpkback Trzining Messages False
——--Error Detector----
Enable FEC False
Marually align error detector sampling point. False
Fast Rlignment False
CIOR Loocp Bandwidth 20 MH=z
Ini 1 Enalyzer Equalization a
Use Zuto Anslyzer Egualizstion True
Betries for Ruto Anslyzer Eguslizstion 1

Input Range for Loopback Training
Input Range
CIR Loocp Selection

Upper Analyszer Threshold

Middle Enalyzer Threshold
Lower REnzlyzer Threshold -150 =W

Polarity Normal

———-Interactive Link Training----

Generator Full Swing 24

Generator Start Preset PE

DUT Initial Preset PE

OUT Target Preset EE

Select Start Preset Gend User Defined
Generator Start Preset Gend PE

DUT Initial Preset Gend PE

DUT Target Preset Gend EE

Select Start Preset Genb User Defined
Generator Start Preset Genb PE

DUT Initial Preset GenS PE

OUT Target Preset Genb E&

Select Start Preset Gené User Defined
Generator Start Preset Gené oE

DUT Initial Preset Gené oE

OUT Target Preset Gané o=

Drop Link Method LTSSHM
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1/24

1/24

1/24

1/24

/24

1/24

202

Receiver Tests

0/24

1/24

2/24

3/24

4/24

S/24

-—--Power Switch Rutomstion----

Use Power Switch Rutomation True
Power Switch Channel Number 1
Power Cycle Off On Duration 3=
Power Cycle Settling Time 3=
Power Cycle max. Retries for LB Training 1

BER: 4.00e-10

P52: -l.2dB
PSi: 0.0dB
DE: -3.5d2

Boost: 3.5dE
BER: 5_00e-10

P52: -1.3dB
PS1l: 1.2d8
DE: -3.3d28

Boost: 4.7dE
BER: €.00e-10

PE2: -1.edB
BS1: 2 5dB
DE: -4.4dB

Boost: &.0dB
BER: 7.00e-10
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2/24

2/24

2/24

2/24

2/24

0r24

1/24

2/24

3/24

4/24

/24

Receiver Tests

6

BER: 4.00=-10 SN
PS2: -2.8dE : -
BS1: 0.0dB 2 0.
DE: -3.5d2 H -

Boost: 3.5dB 4l

BER: 5.00=-10 T &,
PS2: -2.3dE : -
P51: 1.2d8 : 1.
DE: -3.3d8 : -

Boost: 4.7dB &

BER: €.00e2-10
PS52: -3 .5dB

BER: 7.00e-10
BS2- -4 448
DPS1: 4.1dB
DE: -5.1d8

Boost: 7.&dE

BER: £.00e-10
PE2: -5.0dB
PS1: €.0dB8
DE: -£.0dB

Boost: 5.5dB

Figure 87 Example result for Rx EQ Coefficient Matrix Scan (64 GT/s)

Matrix of the BER, Pre-Shoot 2, Pre-Shoot 1, De-Emphasis and Boost

values for combinations of C-2 (values listed in first column), C-1
(values listed in second column) and C+1 (values listed in first row).
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6 Receiver Tests

Rx Custom EQ Coefficient Matrix Scan

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Expert — Custom Procedure
Data Rates: 16 GT/s (M8050A, M8040A, M8020A: ASIC, CEM)

32 GT/s (M8050A, M8040A: ASIC, CEM)
64 GT/s (MB0O50A, M8040A: ASIC)

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure is similar to the Rx EQ Coefficient Matrix Scan on page 199,
with the difference that you can use combinations of impairments that
have been obtained with the Custom Eye Calibration on page 142 or
Custom Eye Scan Calibration on page 145.
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Receiver Tests 6

Rx Jitter Tolerance Test

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM U.2 and M.2
DUT Types: End Point Add-In Card Device
Root Complex System Host
Modes: Expert
Data Rates: 2.5 GT/s (M8040A, M8020A: ASIC, CEM)

5GT/s (M8040A, M8020A: ASIC, CEM)
8 GT/s (M8050A: ASIC, CEM;

MB8O040A, M8020A: ASIC, CEM, U.2, M.2)
16 GT/s (M8050A, M8040A, M8020A: ASIC, CEM)
32 GT/s (M8050A, M8040A: ASIC, CEM)
64 GT/s (MB8050A, M8040A: ASIC)

Purpose and Method

The Rx Jitter Tolerance Test determines how much jitter a DUT can
tolerate at different SJ frequencies.

The test procedure applies a search algorithm that is used sequentially
over a number of jitter frequencies, which are defined by the parameters in
the category Sinusoidal Jitter Variation in the parameter grid.

Frequencies to be tested are defined with the “Frequency Mode” property.

If ‘User Defined’, ‘Compliance Frequencies’ or ‘Single Frequency’ is
selected, the enabled parameter is

Jitter frequencies/y
If ‘Equally Spaced Frequencies’ is selected, the enabled parameters are
Start frequency value
Stop frequency value
Number of frequency steps
Frequency sweep scale

Other parameters that govern the jitter variation are
Start jitter amplitude(s)
Use fixed number of steps, which can be defined in terms of
Jitter step sizes or factors
Number of jitter steps
Show min failed points
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6 Receiver Tests

At each jitter frequency value, the minimum failed jitter value and the
maximum passed jitter value are saved. The passed values are either the
maximum jitter amplitudes where the DUT produced no more bit errors
than the number of allowed bit errors (if BER Mode is “Fixed Time”) or the
maximum jitter amplitude where the BER did not exceed the target BER (if
BER Mode is “Target BER"). The results are curves that show the maximum
jitter that the DUT can tolerate as a function of the SJ frequency.

There are different methods of finding the maximum passed jitter
amplitude. Search Algorithm can be selected as Binary, Linear, Linear with
two step sizes, Linear with two step sizes and hysteresis, or Logarithmic.

With the “Binary” search algorithm, the jitter amplitude is initially set to
the middle of the tested range. If the BER test is passed, the jitter
amplitude is increased and if the BER test is failed, the amplitude is
decreased. The step size is reduced at each step until the target
resolution is reached.

If “Linear” is selected, the test uses the defined step size to increase the
jitter amplitude linearly from “Start Jitter” until the BER test fails.

If “Linear with two step sizes” is selected, the test first uses relatively
large steps to increase the jitter amplitude linearly from “Start Jitter”.
When the BER test is failed, the jitter amplitude is returned to the last
passed point and steps up again with small steps until an error is found
again.

If “Linear with two step sizes and hysteresis” is selected, the test first
uses relatively large steps to increase the jitter amplitude linearly from
“Start Jitter”. When the BER test is failed, the jitter amplitude goes
back down with mid-sized steps (hysteresis) until the BER test is
passed again. From that point, the jitter amplitude steps up again with
small steps until an error is found again.

If “Logarithmic” is selected, the test uses the defined step factor to
increase the jitter amplitude on a logarithmic scale from “Start Jitter”
until the BER test is failed.

Connection Diagram

Refer to Figure 79 on page 1971 and Figure 80, Figure 81, Figure 82,
Figure 83, Figure 84, Figure 8b.
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Receiver Tests 6

Result Description

LO_Rx_64GTps_JTol
[Not Compliant]
for PCle 6.0 EndPoint ASIC

Min Failed Jitter
Max Passed Jitter
Setup Capability
Min Spec

SJ Amplitude [fs]
=

102 e

107 10" 10° 10" 10
SJ Frequency [MHz]

——==-Ceneral----

Offline True
Scftware Versiom 5.0.0.
Calibration Datz Version 5.0.0.
Compliant Fzlss

Hon-compliance reason(s) Brocedure offline

————Impairments———-

Use Compliznce Impairments True
Differential WVoltage 800 mW
Random Jitter 150 fs
Commeon Mode Interference 75 =V
Differentizl Mode Interference 5 oV
2nd Tone Sinusoidal Jitter 0s
Znd Tone Sinusoidal Jitter Freguency 210 MHz
Trezt 33kHz a5 separate 57 freguency True
=-=—-Loopback Trazining----

Enable Impairments during LB Training True
Force retreining on each fregquency Fzlses

Link Training Lane Rumber 1]
Link Training Mode Intersctive
. L. R - C:ProgramData\BitifEye\ValiFrameKl
- o T i E
Link Irazining Suite Settings File 4WPCIe\Settings\TrainingScriptshPoied
Training through Li-Recowery

Precoding Ruto Detection Fzlse
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6 Receiver Tests

208

———-BER Measurement—-——-—
BEE Mode

Tzrgst EBER

Confidence Level
Relax Time

Channel-——-—
Trace Number
Tetal Channel Loss

Sinusoidal Jitter WVariation————

Search Algorithm

Frequency mode

Use fined number of steps
Show min feiled points
————Egqualization————

Use Preset

Pre—Shoot 2

Dre-Sheot 1

mphasis
————Generator Clock-———
Datz Rate Deviation
Use 35C

32 GT Uze E5C

&4 GIf=s U=ze S5C

Reference Clock

———-Loopback Tra

ing Settings-——-

Use Custom Training Voltage

Suppress Locpkack Treining Messages

————Error Detector-——-—

Enakle FEC

Manually align error detector sampling point.
Fast Rlignment

CIR Loop Bandwidth

Initizl Enzlyzer Equalization

Tse Ruto Analyzer Eguslizstion

Betries for Buto Anslyzer Egualizaticn

Input Range for Loopback Training

Input Range

CLR Locp Selecticn

Upper Anzlyzer Threshold

Middle

Lower REnslyzer Threshold

PBolzarity

====Interactive Link Training----
Generztor Full Swing
Generastor Start Preset

DUT Initial Preset

OUT Tzxrget Preset

Select Start Preset Gend
Generator Start Preset Gend
DUT Initial Preset Gend

00T Texget Freset Fsnd
Select Start Preset GenS
Generator Start Preset Genb
DUT Initial Preset Gent

OUT Terget Preset Ge=ni
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TzrgetBer
10E-¢&
35 %

3 s

T

-33 dB

Linesr with 2 step sizes
Compliance Freguencies
False

Tue

False
-0.5 dB
0.8 dB
0 48

0 ppm
False
False
False
100 MHz

False
False

False
False
False
20 ME=

&00 mv
&00 mv
Loopl
150 oV
[
=150 oW
Nermal

User Defined

User Defined



Receiver Tests 6

Select Start Preset Gené User Defined
Generator Start Preset Gené 5
OUT Initizl Preset Gené o]
OUT Tzrget Preset Gené Q5
Drop Link Method LT55M
————Power Switch Automstion-——--

Use Power Switch Automation True
Dower Switch Channel Number 1
Power Cycle Off Cn Duration 3=
Power Cycle Settling Time 3=
PBower Cycle mex. Retries for LE Training 1

————Instruments-———-

N 57 Freguency Min Failed Jitter Max Pasged Jitter Setup Cepability - Margin
Result Min 5 fa
_ [£=] [£s] = S = [3]
0.03

pass 25021500.00 25021500.00 250215000 1000000 .00 2s0z2.2
pass 0.40 145360000 1453€00.00 1453800.0 385404 . Te 273.3
pass 1.00 484100.00 484100.00 484100.0 E24E5 .48 g75.0
pass 2.00 210700.00 210700.00 210700.0 20575.33 524.0
pass 4.00 31700.00 51700.00 21700.0 £777.88 12830
pass 10.00 30500.00 30500.00 30500.0 1562 .50 1852.0
pass 20.00 12300.00 12300.00 12300.0 156€2.50 725.6
pass 40.00 12300.00 12500.00 12500.0 1562.50 725.6
pass 100.00 12500.00 12500.00 12500.0 15€2_E50 T2E. 8
Figure 88 Example result for Rx Jitter Tolerance Test

Result: “Pass” or “fail”.

SJ Frequency [MHz]: The frequency of the sinusoidal jitter applied to
the test signal.

Min Failed Jitter [fs]: The first value of SJ amplitude where the DUT did
not pass the BER test at a specific frequency.

Max Passed Jitter [fs]: The maximum value of SJ that the DUT can
tolerate at a specific SJ frequency.

Setup Capability [fs]: The maximum value of jitter that the test setup
can generate at a specific SJ frequency.

Min Spec [fs]: Lower specification limit for jitter.

Margin [%]: The margin between the max passed jitter and the
specification.
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6 Receiver Tests

Rx Custom Jitter Tolerance Test

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Expert — Custom Procedure
Data Rates: 16 GT/s  (M8050A, M8040A, M8020A: ASIC, CEM)

32GT/s  (M8050A, M8040A: ASIC, CEM)
64 GT/s  (M8050A, M8040A: ASIC)

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure is similar to the Rx Jitter Tolerance Test on page 205, with
the difference that you can use combinations of impairments that have
been obtained with the Custom Eye Calibration on page 142 or Custom
Eye Scan Calibration on page 145.
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Rx Pre-Compliance Test

Availability

Data Generator:
Interface Types:

DUT Types:

Modes:
Data Rates:

Purpose and Method

This test verifies that the DUT functions properly in the presence of the

Receiver Tests

M8050A, M8040A, M8020A

ASIC CEM U.2 and M.2
End Point Add-In Card Device
Root Complex System Host

Expert

8 GT/s (M8050A: CEM

M8040A, M8020A: CEM, U.2, M.2)
16 GT/s (M8050A, M8040A, MB020A: CEM)
32 GT/s (MBO50A, M8040A: ASIC, CEM)
64 GT/s (MB0O50A, M8040A: ASIC)

compliance eye defined in the specification.

The target eye height and eye width are generated by adding the optimum
combination of Differential Mode Sinusoidal Interference, Sinusoidal Jitter
and Launch Voltage. Random Jitter and Common Mode Sinusoidal
interference are fixed to the nominal values. Then, the BER test is

performed for different amplitudes of the sinusoidal jitter. For ASIC the

frequency is also varied; otherwise the frequency is kept fixed at 100 MHz.

Connection Diagram

Refer to Figure 79 on page 1971 and Figure 80, Figure 83, Figure 84,

Figure 85.

Result Description

LO_Rx_64GTps_Comp

[Not Compliant]

for PCle 6.0 EndPoint ASIC

——==-Ceneral----
Offline

Scftware Versiom

Calibration Datz Version

Compliant

Non—compliance reasoni(s)
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212

Receiver Tests

—-—-Impairments----

Use Compliznce Impairments
Differential WVoltage

Random Jitter

Common Mode Interxference
Differentizl Mode Interference

2nd Tone Sinuscidal Jitter

2nd Tone Sinuscidal Jitter Freguency
Trezt 33kHz =5 separate 57 freguency
———-Loopback Training———-

Enable Impairments during LB Training
Link Training Lane Number

Link Training Mode

Link Training Suite Settings File
Training through

Brecoding Ruto Detection

-——-BER Measurement—-—-—

BEE Mode

Tzrget EER

Confidence Level

Relax Time

———-Channe]l-
Trace Number
Tetal Channel Loss
=---Equalization----
Use Dreset

Pre-Shoot 2

Pre-Shoot 1

De-Emphasis

———-Generator Clock-———

Data Rate Deviation

Use S5C

32 GI/s Use S5C

&4 GI/s Use S5C

Reference Clock

———-Loopback Trazining Ssttings———-—
Use Custom Treining Voltage
Suppress Loopback Training Messages
-——-Error Detector-——-

Enable FEC

Marmally align error detector sampling point.

Fast Rlignment

COR Loop Bandwidth

Initisl Enalyzer Equslizstion
Use Buto Enalyzer Egualizastion
Betries for Ruto Analyzer Eguslizstion
Input Range for Loopback Training
Input Range

COR Locp Selection

Upper Enzlyzer Threcheld

Middle Anslyzer Threshold

Lower Znzslyzer Threshold

Dolzrity

Keysight N5991P PCI Express Test Automation Software Platform

Interactive

Li-Recovery
False

TzrgetBer
1E-&
S5 %

3=

0 ppm
False
False
False
100 MH=z

False
False

False
False
False
20 MH=z
1]

True

1

€00 oV
€00 oW
Loopl
150 miWr
ow
-150 oW

Nermal

C:\BrogramData\BitifEye\ValiFrameKl
WBCIehSettings\TrainingScripts®
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———-Interactive Link
Generator Full Swing
Generator Start Preset

DUT Initial Preset

OUT Taxget Preset

Select Start Preset Gend
Generator Start Preset Gend

DUT Initial Preset Gend

OUT Target Fresst Gend

Select Start Preset Genb
Generator Start Preset Genb

DUT Initial Preset Gent

OUT Target Fresst Genb

Select Start Preset Gené
Generator Start Preset Gené

DUT Initial Preset Gené

OUT Target Fresst Gené

Drop Link Method

—=-—-Dower Switch Automation----
Use Power Switch Iutomation
Power Switch Channel Numbex
Power Cycle Off On Duratiom
Power Cycle Settling Time

Training----

Power Cycle max. Betries for LB Training

———-Instruments-—-—-

Receiver Tests

User Defined
2

o5

B5

User Defined
B5

2

FE

User Defined
Q5

s

o5

LTS5M

True

(R TR
n

Bl

pass 100.000
pass 40.000
pass 20.000
pass 10.000
pass 4_000
pass 2.000
paEss 1.000
pass 0.400
pass 0.033
Figure 89
Result: “Pass” or “fail”.

-5635
-5E&38

-5625

B e

& 7777

e 7777
20.5753
£2 4855
385.4048
10000000

1.000E+000 1.000E+000
1.000E+000 1.000E+000
1.000E+000 1.000E+000
1.000E+000 1.000E+000
1_000E+000 1.000E+000
1.000E+000 1.000E+000
1_000E+000 1.000E+000
1_000E+000 1.000E+000
1_000E+000 1.00CE+000

Example result for Rx Pre-Compliance Test

SJ Frequency [MHz]: The calibrated frequency of the sinusoidal jitter.
SJ Amplitude [ps]: The calibrated amplitude of the sinusoidal jitter.
Target BER: The maximum value of BER allowed for a “pass” result.

Measured BER: The measured BER value.

OR, if the BER Mode is selected as Fixed Time,
Allowed Bit Error: The maximum number of bit errors allowed for a

“pass” result.

Measured Bit Error: The number of bit errors measured.
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Rx Custom Pre-Compliance Test

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Expert — Custom Procedure
Data Rates: 16 GT/s  (M8040A, M8020A: CEM)

32GT/s  (M8050A, M8040A: ASIC, CEM)
64 GT/s  (M8050A, M8040A: ASIC)

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure is similar to the Rx Pre-Compliance Test on page 211, with
the difference that you can use combinations of impairments that have
been obtained with the Custom Eye Calibration on page 142 or Custom
Eye Scan Calibration on page 145.
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Rx Preset Pre-Compliance Test

Availability
Data Generator:
Interface Types:
DUT Types:
Modes:
Data Rates:

Purpose and Method

Receiver Tests

M8050A (only CEM), M8040A, M8020A

CEM U.2 and M.2
Add-In Card Device
Expert

8 GT/s

This test determines if the DUT meets the receiver specifications for

different presets.

Eye height, Eye width and sinusoidal jitter are set to the specified values.
Eye height and Eye width are generated by adding the appropriate amount
of random jitter and DMSI.

The procedure measures the number of errors during “BER Measurement
duration” and checks if the “Target BER” is met. In this procedure, presets
P7 and P8 are tested.

Connection Diagram

Refer to Figure 84 on page 194.

Result Description

LO_Rx_8GTps_CBB3_PresPreComp

[Not Compliant]

for PCle 5.0 AddInCard

——==-Ceneral----

Offline True
Scftware Versiom 5.0.0.
Calibration Datz Version 5.0.0.

Compliant

Non—compliance reasoni(s)

False
Drocedure offline
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———-Loopback Trazining——-

Enable Impairments during Loopback Training True

Link Training Lane Number )

Lipk Training Mode Interactive
C:\ProgramData\BitifEye\ValiFrameKl

i s N
Link Iraining Suite Settings Fils \ECTe\Setzings\TrainingScripss\Doied 26 M3040A TLT Loophback.

Training through Li-Recowvery
———-Impairments-——--—

Use Compliznce Impairments True
Random Jitter 1.01 ps
Differen 1l Mode Sinuscidal Interference 25.7 oV
Sinusoidal Jitter 12.5 ps
Simugoidzl Jitter Freguency 100 MH=z
———-Parameter-——-—

Eye Height 44 5 mif
Eye Width 40.5 ps
—-——-BER M=zasz TRt -———

BER Measurement Duratiomn 12.5 s
Tzrget EBER

Belax Time 3=

———-Egqualization———-—

Use Preset rue
Generator Preset B7
Pre-Shoot 3.5 dB
De-Emphasis -& dB

——--Generator Clock----

D=tz Rate Deviation 0 ppm
Use S5C False
32 GI/s Use S5C True
32 GI/s E5C Deviation 5000 ppm

———-Loopback Training Settings———-
Use Custom Training Voltage Fzlse
Suppress Loopkack Trazining Messsages Fzlss

————Interactive Link Training———-

Generator Full Swing 4
Generator Start Preset BS

DUT Initial Dreset DS

OUT Texrget Preset D5
Drop Link Method LTS5
—-——-Exror Detector-——-

Bause before Ruto-Rlign Fzlss
Marmally slign error detector sampling point. Fzlse
Fast Alignment Fzlse
COR Locp Bandwidth 12 MEH=z
Analyzer Equalization g0

Use Buto Enalyzer Egualizastion Fzlse
Input Range for Loopback Training &00 niW
Input Range €00 oW
CIR Loocp Selection Loopl
Thresheld ow
Dolzrity Hormal
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Receiver Tests

————Power Switch Rutomation———-

Use Power Switch Automation True
Power Switch Channel Numbex 1
Power Cycle Off On Duration 3=
PBower Cycle Settling Tims 3=
Dower Cycle msx. Retries for LE Training 1

——=--Instruments----

Tazge: BER [ | | Nessuzed BER [ ]
o7

pass 1.000E-004 0.000E+000
DEss pg 1_000E-004 0.000E+000
Figure 90 Example result for Rx Preset Pre-Compliance Test

Result: “Pass” or “fail”.

Preset: The preset used for the measurement.

Target BER: The maximum value of BER allowed for a “pass” result.
Measured BER: The measured BER value.
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6 Receiver Tests

Rx Pre-Shoot De-Emphasis Scan

Availability

Data Generator:
Interface Types:

DUT Types:

Modes:
Data Rates:

Purpose and Method

M8050A, M8040A, M8020A

ASIC CEM U.2 and M.2
End Point Add-In Card Device
Root Complex System Host

Expert

8 GT/s (M8050A: ASIC, CEM;

M8O040A, M8020A: ASIC, CEM, U.2, M.2)
16 GT/s (M8050A, M8040A, MB020A: ASIC, CEM)
32 GT/s (MBO50A, M8040A: ASIC, CEM)

The purpose of this test is to find the optimum combination of
de-emphasis and pre-shoot amplitudes. As a first step, the procedure sets
initial de-emphasis and pre-shoot values and adjusts the eye height to
obtain the desired BER (slightly above 1e-9). Then, it retains the initial
pre-shoot and performs a de-emphasis scan, measuring the BER for every
de-emphasis value. After that, it retains the initial de-emphasis amplitude
and makes a pre-shoot scan. Finally, the test shows the result tables, one
for the de-emphasis scan and one for the pre-shoot scan. The results let
you see the best combination with the initial values that were selected.

Connection Diagram

Refer to Figure 79 on page 191 and Figure 80, Figure 81, Figure 83,
Figure 84, Figure 85.

Result Description

The de-emphasis scan and the pre-shoot scan are presented separately.
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L0_Rx_32GTps_DeEmphasis_Scan
[Not Compliant]
for PCle 6.0 EndPoint ASIC

10"+ 1
10° & g
10° %
= .47 1
e 10
w i 3
m 9 E
10°
10-11 I _é
101 1 :
10" R e
-6.0 -4.8 -3.6 -2.4 -1.2 0.0
De-Emphasis Level [dB]
——==-Ceneral----
Offline True
Scftware Versiom 5.0.0.
Calibration Datz Version 5.0.0.
Compliant Fzlss

Non—compliance reasoni(s)

————Impairments———-

Use Compliance Impairments
Differential WVoltage
Random Jitter

Commeon Mode Interference
Differential Mode
Simusoidal Jitter

Interference
Sinusoidal Jitter Frequency
Znd Tone Sinusoidal Jitter
Znd Tone Sinusoidal Jitter Freguency

Trest 33kHz 2= separate 57 freguency
————Locpback Training——-—

Enable Impairments during Loopback Training
Force Retrzsining at each Presst

Link Training Lane Number

Link Trazining Mode
Link Training Suite Settings File

Training through

Precoding Ruto Detection
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—m— BER for De-Emphasis Scan

3.12% ps
100 MH=z
0 s

210 MH=z

True

True

False

1]

Interactive
C:\ProgramData‘\BitifEye\ValiFra:
\PCIenSettings\TrainingBeriptsh
LO-Recowery

False
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6 Receiver Tests

—-———Chanmnel---——

Trace Number 37

Total Channel Loss -37 dB
————Parameter———-—

Scan Oxder DeEmphasis first
Initizl De-Emphasis 0 d8

Initisl Pre-Shoot 1.5 d8

———-De-Erphasis Variasticn———-

Start De-Emphssis 0 dB
Stop De-Emphasis -& dB
De-Emphasisz Step Size -0.5 dB

————Pre-Shoot Variation————

Start Pre-Shoot

Stop Pre—Shoot

PBre-Shoot Step Size 0.5 dB

———-BER Measurement—-——-—

BER Mode TargetBex
Tzrgst EBER 30E-12
Confidence Level 55 %

Relax Time 3 s
———-Egualization for remsining Bx tests-———
Allow user to enter optimum egualization for remsining Bx tests True

————Egualization————

Use DPreset True
Generator Preset PE
PBre-Shoot 1.5 d8

mphasis 0 dB

——--Generator Clock-———

D=tz Rate Deviation 0 ppm
Use S5C False
32 Use SSC False
&4 Use S5C False
Reference Clock 100 MH=

———-Loopback Trazining Ssttings———-—
Use Custom Training Voltage False
Suppress Locpkack Training Messages False

———-Interactive Link Training———-—

Gernerztor Full Swing 24

Generator Start Preset PE

DUT Initial Preset PE

OUT Terget Preset EE

Select Start Freset Gend User Defined
Generator Start Preset Gend PE

DUT Initial Preset Gend PE

DUT Target Preset Gend ES

Select Start Freset Gend User Defined
Generator Start Preset GenS P&

DUT Initial Draset Gent PE

OUT Tzxget Preset GEenb Bg

Drop Link Method LTS5M
-——-Error Detector-——-

Marnuslly slign error detector sampling point. False

Fast Rlignment False

CIR Loop Bandwidth 20 MHz
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Analyzer Equalization 80

Use Buto Enalyzer Egualizastion False
Input Range for Loopback Training E00 mW
Input Range E00 oW
CIR Loocp Selection Loopl
Thresheld awv
Dolzrity Normal

=—=-Dower Switch Lutomation----

Use Dower Switch Lutomation True
Power Switch Channel Numbex 1
Power Cycle Off On Duration 3 s
Power Cycle Settling Time 3 s
Dower Cycle max. Retries for LE Training 1
———-Instruments-——--—
- BER for De—
I;:g-h;;z Emha?i? Scan

0.00 1.000E-003

=0.50 1.212E-005

-1.00 2.154E-007

=1.50 5.623E-005

-2.00 2.154E-010

-2_50 1.212E-011

=3.00 1.000E-012

-3.50 1.212E-013

=400 2.154E-014

-4.50 5.623E-015

=5.00 2.154E-015

-5_50 1.212E-015

-E.00 1.000E-015
Figure 91 Example result for Rx Pre-Shoot De-Emphasis Scan (de-emphasis)

De-Emphasis Level [dB]: The value of de-emphasis added to the signal
for each step.

BER for De-Emphasis Scan: The BER measured at each de-emphasis
level.
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The text part of the result for the pre-shoot scan is exactly the same as for
the de-emphasis scan in Figure 91 and so is not repeated here.

LO0_Rx_32GTps_PreShoot_Scan
[Not Compliant]
for PCle 6.0 EndPoint ASIC

—m— BER for Pre-Shoot Scan

BER[]

0.0 1.2 2.4 3.6 4.8 6.0
Pre-Shoot Level [dB]

T
Lewvel [dB] = 1

0.0 1.000E-003
0.50 &_551E-007
1.00 1.32eE-00%
1.50 8_.25eE-012
2.00 1.&00E-013
2.50 5_541E-015
3.00 1.75BE-015
3.0 1.000E-015
4._00 1.75BE-015
4_50 S5_E41E-015
5.00 1.600E-013
5_50 8_28eE-012
£.00 1.3ZeE-00%
Figure 92 Example result for Rx Pre-Shoot De-Emphasis Scan (pre-shoot)

Pre-Shoot Level [dB]: The value of pre-shoot added to the signal for
each step.

BER for Pre-Shoot Scan: The BER measured at each pre-shoot level.

222 Keysight N5991P PCI Express Test Automation Software Platform — User Guide



Receiver Tests 6

Rx Custom Pre-Shoot De-Emphasis Scan

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Expert — Custom Procedure
Data Rates: 16 GT/s  (M8050A, M8040A, M8020A: ASIC, CEM)

32GT/s  (M8050A, M8040A: ASIC, CEM)

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure is similar to the Rx Pre-Shoot De-Emphasis Scan on

page 218, with the difference that you can use combinations of
impairments that have been obtained with the Custom Eye Calibration on
page 142 or Custom Eye Scan Calibration on page 145.
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Rx Sensitivity Test

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM U.2 and M.2
DUT Types: End Point Add-In Card Device
Root Complex System Host
Modes: Expert
Data Rates: 2.5 GT/s (M8040A, M8020A: ASIC, CEM)

5GT/s (M8040A, M8020A: ASIC, CEM)
8 GT/s (MB050A: CEM;

MB8O040A, M8020A: ASIC, CEM, U.2, M.2)
16 GT/s (M8050A, M8040A, M8020A: ASIC, CEM)
32 GT/s (M8050A, M8040A: ASIC, CEM)
64 GT/s (MB8050A, M8040A: ASIC)

Purpose and Method

This test searches for the minimum Eye Height at which the DUT passes
the BER test.

For 16 GT/s, 32 GT/s and 64 GT/s: The procedure starts with “Start DMSI”
and increases it in steps of “DMSI Step Size”, which reduces the Eye
Height. (Vdiff could also be used to reduce the Eye Height.) The random
jitter is held fixed at the compliance value. The Eye Height corresponding
to each DMSI value is reported. The minimum passed Eye Height value is
the last test point that did not return an error.

For 2.5 GT/s, 5 GT/s and 8 GT/s: The method starts with “Start Eye
Height” and decreases it in steps of “Step Size”. The minimum passed
value is the last test point that did not return an error.

In principle, it is possible for a DUT to work without error even when the
Eye Height is zero, because the Eye Height was calibrated with a reference
receiver and the DUT may be better than that.

Connection Diagram

Refer to Figure 79 on page 1971 and Figure 80, Figure 82, Figure 83,
Figure 84, Figure 85.

224 Keysight N5991P PCI Express Test Automation Software Platform — User Guide



Result Description

LO_Rx_64GTps_Sens
[Not Compliant]
for PCle 6.0 EndPoint ASIC

——==-Ceneral----

Offline

Software Version
Calibration Datz Version
Compliant

Non—compliance reasoni(s)

——--Irpairments—---

Use Compliznce Impzirments
Differentizl Voltage

Random Jitter

Commonn Mode Interference

Sinusoidal Jitter

Sinusoidal Jitter Freguency

2nd Tone Sinuscidal Jitter

Znd Tone Sinusoidal Jitter Fregquency
Trezt 33kHz as separate 57 freguency
==--Loopback Training----

Enzble Impazirments during LB Training
Link Training Lane Number

Link Training Mode

Link Treining Suite Settings File

Training through

Precoding Zuto Detection
--—-BER Mezsurement--——-

EBEZR Mode

Target BER

Confidence Level

Relzx Time

-——-Channel-——-

Trace Number

Total Channel Loss
————Sensitivity Varistion————
Sensitivity Mode

Start DMSI

Stop OMST

OMST Step Size
———-Equalization———-

Use Dreset
Pre-Shoot 2
Pre-Shoot 1

Ce-Emphasis
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True
5.0.0.
5.0.0.
False

Drocedure offline

True

200 oV
150 f£s

75 ol
1.5825 ps
100 MHz

0s

Interactive

C:wFrogramDatz\BitifEye'\ValiFram

LO-Recovery
False

TargetBer
10E-€
55 %

Is

L

-33 dB

DifferentialModeInterference
15 oW
50 oW

K1
Ie\Settings\TrainingSeriptsiPeisg
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6 Receiver Tests

—Generator Clock-———-

Catz Rate Dewviation 0 ppm
Use 35C False
32 GT/s Use SE5C False
&4 GT/= U=ze E5C Fzlz=
Reference Clock 100 MHz

———-Loopback Training Settings———-
Use Custom Training Veltage Fzlse
Suppress Loopback Trzining Messages Fzlse

————Error Detector—--———

Enable FEC False
Manuslly align error detector sampling point. Fzlses
Fast Rlignment False
CLOR Loop Bandwidth 20 ME=
Initial Enalyzer Equslizatiomn [u}

Use Zuto Analyzer Eguslizstion True
Fetries for RZuto Enalyzer Eguslizaticon 1
Input Renge for Loopback Training &00 my
Input Range &00 mv
CIR Loop Selection Loopl
Upper Anzlyzer Threshold 150 mV
Middle Znalyzer Threshold ow

Lower Enalyzer Thresheold

Polarity

————Interactive Link Training--——

Generator Full Swing 24

Generator Start Preset BS

DUT Initial set BS

OUT Taxget Preset -1

Select Start Preset Gend User Defined
Generator Start Preset Geng BS

DUT Initial Preset Gend BS

OUT Taxget Preset Gend -1

Select Start Preset Genb User Defined
Generator Start Preset Genb BE

DUT Inmitial set Genk BS

OUT Target Fresst Genb BE

Select Start Preset Geng User Defined
Ganerztor Start Creszet Gene Q5

DUT Initial Preset Gemné @5

OUT Tzrget Preset G=né Qs

Drop Link Method LTS5M

—Power Switch Rutomation—

Use Power Switch Automation True
Power Switch Channel Numbexr 1

Power Cycle Off On Duration 3=
Power Cycle Settling Time Is=

Power Cycle max. Retries for LB Training

———-Instruments-—-—-

A “?mv]d DMSL | Ere Height [oW1 | Spec Limit [o¥] | Margin [%1
2.8 15.0 216.7

47.5

Figure 93 Example result for Rx Sensitivity Test
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Result: Either “pass” or “fail”.

Max Passed DMSI [mV]: The maximum value of DMSI for which the BER
test was passed.

Eye Height [mV]: The eye height corresponding to the Max Passed
DMSI value.

Spec Limit [mV]: The lower limit of DMSI required by the specification.
Margin [%]: The margin of the Max Passed DMSI to the Spec Limit.
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Rx Custom Sensitivity Test

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Expert — Custom Procedure
Data Rates: 16 GT/s  (M8050A, M8040A, M8020A: ASIC, CEM)

32GT/s  (M8050A, M8040A: ASIC, CEM)
64 GT/s  (M8050A, M8040A: ASIC)

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure is similar to the Rx Sensitivity Test on page 224, with the
difference that you can use combinations of impairments that have been
obtained with the Custom Eye Calibration on page 142 or Custom Eye
Scan Calibration on page 145.
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Rx Stressed Jitter Eye Test

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC

DUT Types: End Point, Root Complex
Modes: Expert
Data Rates: 8 GT/s, 16 GT/s

Purpose and Method

For 8 GT/s: This test verifies that the receiver meets the eye width
specification. Eye width is set to the minimum of the specification, which is
37.5 ps, and the eye height must be between 22.5 and 27.5 mVpp.

Eye width is generated by adding the combination of Random Jitter and
DMSI that also gets as close as possible to the desired eye height. Launch
Voltage is fixed to the value used in Stressed Jitter Eye Calibration. Then,
the BER test is performed for different frequencies and amplitudes of the
sinusoidal jitter.

For 16 GT/s: This test verifies that the DUT properly functions in the
presence of the compliance eye defined in the specification.

The target eye height and eye width is generated by adding the optimum
combination of Differential Mode Sinusoidal Interference, Sinusoidal Jitter
and Launch Voltage. Random Jitter and Common Mode Sinusoidal
interference are fixed to the nominal values. Then, the BER test is
performed for different frequencies and amplitudes of the sinusoidal jitter.

Connection Diagram

Refer to Figure 80 on page 192 and Figure 81 on page 193.
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Result Description

For 8G

LO_Rx_8GTps_LnCh_Stres_Eye

[Not Compliant]
for PCle 6.0 EndPoint ASIC

——==-Ceneral----

Offline

Software Version
Calibration Datz Version
Compliant

Non—compliance reasoni(s)

—-—-Impairments----

Use Compliznce Impairments
Generastor Launch Voltage
Random Jitter

Differential Mode Sinuscidal Interference

Commen Mode Sinusoidzal Interfarence
Trest 33kHz 2= separate 57 freguency

————Locpback Training——-—

Enable Impairments during Loopback Training

Force retraining on each

squency
Link Training Lane Number
Link Trazining Mode

Link Training Suite Settings File

Training through
—-—-Eys Paramster--—-
Eye Width

Eye Height

———-BER Measurement—-——-—
BER Mode

Tzrget EER

Confidence Lewvel

Relax Time
————Equalization—---
Dre-Sheot

De-Emphasis
——-—CGenerator Clock----
Datz Rate Deviation
Use 35C

32 GI/s Use 53C

&4 Ty Uze E5C
Reference Clock

———-Loopback Training Settings———-—
Use Custom Training Voltage
Suppress Locpkack Treining Messages
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True
5.0.0.
5.0.0.
False

Drocedure offline

rue
200 oV

Eom b
o

ook om
HOHd
= = om

Irue

True
False
a

Interactive

LO-Recovery

300 mlUI
25 o

TargetBex
1E-12
95 %

3 =

0 48
0 42

0 ppm
False
False
False
100 MH=z

False
False

cZProgramData\BitifEye'ValiFrameK1
CIehSettings\TrainingScripts)

cield
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————Interactive Link Training-——-

Generator Full Swing z4
Generator Start Preset BS

DUT Initial DPreset DS

OUT Tzxrget Preset og
Drop Link Method LTS5M
——-—Error Detector----

Pause before Rutc-RAlign False
Manually align error detector sampling point. False
Fast Rlignment Fzlss
CIR Loop Bandwidth 12 ME=z
Analyzer Equalization g0
Tse Ruto Analyzer Eguslizstion Fzlses
Input Range for Loopback Training €00 nW
Input Range €00 mv
CIR Loop Selection Loopl
Threshold oW
Polarity Hormal
—-——-Power Switch Rutomstion----—

Use Power Switch Rutomation Irue
Power Switch Channel Number 1
Bower Cycle Off On Duratiom 3=
Power Cycle Settling Time a1
Power Cycle max. Retries for LB Training 1

———-Instruments-—-—-

N Sinuseidal Jitter| Simmsoidal EER
Frequency [MHz] | Jitter [psl] SETURL o
1.000E-012

Receiver Tests 6

pass 100.400 1z2.50 a
pass 40.00 12.50 1.000E-012 o
pass 20.00 12.50 1.000E-012 o
pass 10.00 12.50 1.000E-012 o
pass 3.00 41.87 1.000E-012 o
pass 1.00 125.00 1.000E-012 o
pass 0.30 125.00 1.000E-012 o
pass 0.03 125.00 1.000E-012 o
Figure 94 Example result for 8G Rx Stressed Jitter Eye Test

Result: “Pass” or “Fail”.

BER [ ]
0.000E+000

-000E+000
-D0CE+0DD
. 000E+0D0
- Q0CE+0D0
. 000E+0D0
-Q00E+D0D

-QO0E+0O0

Sinusoidal Jitter Frequency [MHz]: The sinusoidal jitter frequency set at
each step.

Sinusoidal Jitter [ps]: The sinusoidal jitter amplitude set at each step.

Allowed Bit Errors: The maximum number of allowed errors to consider
the BERT test as a Pass.

Measured Bit Errors: The number of bit errors that occurred during the

test.
OR
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232

- Target BER: The required BER.

- Measured BER: The BER measured.

For 16G

LO_Rx_16GTps_Comp
[Not Compliant]
for PCle 6.0 EndPoint ASIC

——==-Ceneral----

Offline

Scftware Versiom
Calibration Datz Version
Compliant

Non—compliance reasoni(s)

Pause before Ruto-Rlign

Sinugoidal Jittex

————Loopback Training-———

Enable Impairments during Loopback Training
Force retreining on each fregquency

Link Training Lane Rumber

Link Training Mode

Link Training Suite Settings File

Training through

—-———Channel---—

Trace Number

Tetal Channel Loss

—-—-Impairments----

Use Compliznce Impairments

Generztor Launch Voltage

Random Jister

Common Mode Sinusoidal Interference
Differential Mode Sinuscidal Interference
2nd Tone Sinusoidal Jitter

Trest 33kHz 2= separate 57 freguency
-———BER Measuxr
BER Mode
Target EBER
Confidence Lewsal
Relzx Time

ni-————

————Egqualization————
Use Preset

Generator Preset
Dre-Sheot

De-Emphasis
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5.0.0.
False

Drocedure offline

False
€.25 ps

True
False

Interactive
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\BCIe\Settings\IrainingScriptsh

LO-Recovery

10
=25 dB

Irue
200 oV
1 ps
150 mv
14 oV
0=

Tue

TargetBer
1E-12
55 %

3=

True
5

1.% dB
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-———Generator Clock-—-——-—

Data Rate Deviation

Use S5C
Reference Clock

=-=—-Loopback Trazining Settingg----

Use Custom Training Voltage

Suppress Locpback Training Messages

Use Gend EIEOS

————Interactive Link Training-——-

Generator Full Swing
Generator Start Preset

DUT Initial Preset

Select Start Freset Gend
Generator Start Preset Gend
DUT Initial DPreset Gend

OUT T
Drop Link Method

et Preset Gend

—-———Error Detector———-—

Mzrnually align error detector sampling point.

Fast Alignment

CLR Locp Bandwidth

Analyzer Equalization

TUse Ruto Enalyzer Egualizstion

Input Range for Loopkack Training

Input Range

CLR Locp Selecticn

Threshold

Bolarity

————Power Switch Rutomstion————
Use Power Switch IZutomation
Power Switch Channel Number
Bower Cycle Off On Duration

Dower Cycle Settling Time

Dower Cycle mex. Retries for LB Training

————Instruments———-—

pEssS
JsEEH
pEsSs
JEEE
=
JEEE
=
pass

pass

Figure 95
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221.24

1000.00

Receiver Tests 6

0 ppm
False
False
False
100 MHz

False
False
False

User Defined
o5

S

5

LTS5M

False
False
20 MHz
4]
False
€00 miW
&00 niW
Loopl
oW
Normal

Irue

1
3
3
1

wom

000E-012
000E-012
000E-012
000E-012
000E-D12
000E-012
000E-012
000E-012
000E-012

R R R R R R R

Example result for 16G Rx Stressed Jitter Eye Test

Target BER [ ] BER

0.
- D00E+00D
. 000E+000
- DO0E+00D
. 000E+000
- 000E+000
-0D0E+0D0

-0OCE+OO0

(=]

000E+000

000E+000
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Result: “Pass” or “Fail”.

Sinusoidal Jitter Frequency [MHz]: The sinusoidal jitter frequency set at
each step.

Sinusoidal Jitter [ps]: The sinusoidal jitter amplitude set at each step.
Allowed Bit Errors: The maximum number of allowed errors to consider
the BERT test as a Pass.

Measured Bit Errors: The number of bit errors that occurred during the
test.

OR
Target BER: The required BER.
Measured BER: The BER measured.
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Rx Custom Stressed Jitter Eye Test

Availability
Data Generator:  M8050A, M8040A, M8020A
Interface Types: ASIC

DUT Types: End Point, Root Complex
Modes: Expert — Custom Procedure
Data Rates: 16 GT/s

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure is similar to the Rx Stressed Jitter Eye Test on page 229,
with the difference that you can use combinations of impairments that
have been obtained with the Custom Eye Calibration on page 142 or
Custom Eye Scan Calibration on page 145.
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7 Link Equalization Tests

Overview

PCle Common Link Equalization Parameters

The PCle Common Parameters are listed in the parameter grid (right half)
of the main window of the user interface when you click the corresponding
group in the procedure tree in the left half of the main window. Clicking a
data rate in the procedure tree shows you the data-rate-specific PCle
Common Parameters for that data rate. Similarly, clicking “Custom Tests”
shows you the parameters specific to custom tests.

Details of PCle Common Link Equalization Parameters can be found in
Table 18 on page 291.

Parameters in Expert Mode for Individual LEQ Tests

The PCle Parameters in expert mode for an individual procedure are not
listed in this User Guide explicitly. They are displayed in the parameter grid
(right half) of the main window of the user interface when you click on the

corresponding entry in the procedure tree in the left half of the main
window.

Details of PCle Parameters for Individual LEQ Tests can be found in
Table 22 on page 318.

Connection Diagrams

In this User Guide, only example connection diagrams are given near the
beginning of each chapter, for example for link equalization tests. The
exact connection diagram for a specific situation can be viewed by
right-clicking the appropriate procedure in the procedure tree of the main
window of the user interface and selecting “Show Connection...”.

Order of Description of Link Equalization Receiver Tests

238

The LEQ test descriptions are arranged alphabetically (except for “Custom”
tests, which are placed directly after their “basic” versions).

To find a procedure description easily, go to Chapter 4, Procedure Tree
Overview on page 55, where the procedures are listed in tables in the
order they appear in the procedure tree in the application. Each procedure
has a link to its description.
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Link Equalization Tests 7

Prerequisite Calibrations

Prerequisite calibrations are no longer listed in the description of each
procedure in this User Guide. Instead, they are displayed in the application
itself. Right-click the appropriate procedure in the procedure tree of the
main window of the user interface and select “Required Calibration
Data...”. See Required Calibration Data on page 47 for details.
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Example Connection Diagrams

LEQ Rx Tests

Figure 96 and Figure 97 show example connection diagrams for LEQ Rx
tests. Note that the setup can differ depending on the DUT type, ISI
channel, clock architecture and external reference clock selection. For
more details, right-click the appropriate procedure in the procedure tree
of the user interface and select “Show Connection...”.

Blocking Capacitor
B Attenuator
@ 50 Q Termination

\ \
LMo, &7

Figure 96 Example connection diagram for an LEQ Rx test (32G LEQ Rx Compliance
Test; ASIC, End Point, M8040A)
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Blocking Capacitor
@ 50 Q Termination

PC Power
Supply

Figure 97 Example connection diagram for an LEQ Rx test (32G LEQ Rx Compliance
Test; CEM, System, M8040A)

Keysight N5991P PCI Express Test Automation Software Platform — User Guide 241



7 Link Equalization Tests

Educking Capaciz
-l
S e

\ar. 15| Pair Ma. 33

Figure 98 Example connection diagram for an LEQ Rx test with a redriver (32G LEQ
Rx Compliance Test; CEM, Add-In Card, M8040A; redriver M8047A)
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LEQ Tx Tests

Figure 99 shows an example connection diagram for LEQ Tx tests. For
more details, right-click the appropriate procedure in the procedure tree
of the user interface and select “Show Connection...”.

Blocking Capacitor
W Attenuator
@® 50 Q Termination

PC Power
Supply

Figure 99 Example connection diagram for an LEQ Tx test (32G LEQ Tx Initial Preset
Compliance Test; ASIC, M8040A)
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Descriptions of LEQ Receiver Tests

LEQ Rx tests are very similar to the usual Rx tests described in Chapter 6.
The main difference is that LEQ Rx tests always use interactive training
with TxEQ negotiation.

LEQ Rx Compliance Test

Availability
Data Generator:
Interface Types:
DUT Types:

Modes:
Data Rates:

Purpose and Method

M8040A, M8020A

ASIC CEM U.2 and M.2
End Point Add-In Card Device
Root Complex System Host

Compliance, Expert

8 GT/s (M8040A, M8020A: CEM, U.2, M.2)
16 GT/s (M8040A, M8020A: CEM)

32 GT/s (M8040A: ASIC, CEM)

64 GT/s (M8040A: ASIC)

This test uses the interactive link training feature of the J-BERT to let the
DUT negotiate the generator transmitter preset to be used.

Once the equalization training is finished and the DUT is in loopback
mode, the test behaves in the same manner as the Rx Pre-Compliance

Test on page 211.

The final transmitter equalization (TxEQ) settings (Pre-Shoot and
De-Emphasis) are reported in the test results.
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LEQ Rx Custom Compliance Test

Availability
Data Generator:  M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Expert — Custom Procedure
Data Rates: 16 GT/s (M8040A, M8020A: CEM)

32 GT/s (M8040A: ASIC, CEM)
64 GT/s (M8040A: ASIC)

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure is similar to the LEQ Rx Compliance Test on page 244, with
the difference that you can use combinations of impairments that have
been obtained with custom calibrations.

Click “Custom Tests” under the appropriate data rate in the procedure tree
in the GUI to select (in the right-hand pane)

the Custom Calibration Source (either Custom Eye Calibration or
Custom Eye Scan Calibration)

the Custom Eye Calibration Point (from the drop-down list)
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LEQ Rx Jitter Tolerance Test

Availability

Data Generator:  M8040A, M8020A
Interface Types: ASIC CEM U.2 and M.2
DUT Types: End Point Add-In Card Device
Root Complex System Host
Modes: Expert
Data Rates: 8 GT/s (M8040A, M8020A: ASIC, CEM, U.2, M.2)

32 GT/s (MB040A: ASIC, CEM)

(
16 GT/s (M8040A, M8020A: ASIC, CEM)
(
64 GT/s (MB040A: ASIC)

Purpose and Method

This test characterizes how much jitter a DUT can tolerate at different
frequencies of sinusoidal jitter.

It uses the interactive link training feature of the J-BERT to let the DUT
negotiate the generator transmitter preset to be used.

Once the equalization training is finished and the DUT is in loopback
mode, the test behaves in the same manner as the Rx Jitter Tolerance Test
on page 205.

For the LEQ Rx Jitter Tolerance Test, the final transmitter equalization
(TXEQ) settings (Pre-Shoot and De-Emphasis) are reported in the test
results. In addition, the Final Generator Preset and the Final Generator
Cursors are also reported. (Note that the Final Generator Cursors are not
reported for the M8020A.)
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LEQ Rx Custom Jitter Tolerance Test

Availability
Data Generator:  M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Expert — Custom Procedure
Data Rates: 16 GT/s (M8040A, M8020A: ASIC, CEM)

32 GT/s (M8040A: ASIC, CEM)
64 GT/s (M8040A: ASIC)

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure is similar to the LEQ Rx Jitter Tolerance Test on page 246,
with the difference that you can use combinations of impairments that
have been obtained with custom calibrations.

Click “Custom Tests” under the appropriate data rate in the procedure tree
in the GUI to select (in the right-hand pane)

the Custom Calibration Source (either Custom Eye Calibration or
Custom Eye Scan Calibration)

the Custom Eye Calibration Point (from the drop-down list)
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LEQ Rx Sensitivity Test

Availability
Data Generator:  M8040A, M8020A
Interface Types: ASIC CEM U.2 and M.2
DUT Types: End Point Add-In Card Device
Root Complex System Host
Modes: Expert
Data Rates: 8 GT/s (M8040A, M8020A: CEM, U.2, M.2)

32 GT/s (MB040A: ASIC, CEM)

(
16 GT/s (M8040A, M8020A: ASIC, CEM)
(
64 GT/s (MB040A: ASIC)

Purpose and Method

This test uses the interactive link training feature of the J-BERT to let the
DUT negotiate the generator transmitter preset that must be used.

Once the equalization training is finished and the DUT is in loopback
mode, the test behaves in the same manner as the Rx Sensitivity Test on
page 224.

The final transmitter equalization (TXEQ) settings (Pre-Shoot and
De-Emphasis) are reported in the test results.
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LEQ Rx Custom Sensitivity Test

Availability

Data Generator:
Interface Types:

DUT Types:

Modes:
Data Rates:

Link Equalization Tests

M8040A, M8020A
ASIC CEM

End Point Add-In Card
Root Complex System

Expert — Custom Procedure

16 GT/s (M8040A, M8020A: ASIC, CEM)
32 GT/s (M8040A: ASIC, CEM)
64 GT/s (M8040A: ASIC)

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure is similar to the LEQ Rx Sensitivity Test on page 248, with

the difference that you can use combinations of impairments that have

been obtained with custom calibrations.

Click “Custom Tests” under the appropriate data rate in the procedure tree
in the GUI to select (in the right-hand pane)

the Custom Calibration Source (either Custom Eye Calibration or
Custom Eye Scan Calibration)

the Custom Eye Calibration Point (from the drop-down list)
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LEQ Rx Stressed Jitter Eye Test

Availability
Data Generator:  M8040A, M8020A
Interface Types: ASIC

DUT Types: End Point, Root Complex
Modes: Compliance, Expert
Data Rates: 8 GT/s, 16 GT/s

Purpose and Method

This test uses the interactive link training feature of the J-BERT to let the
DUT negotiate the generator transmitter preset to be used.

Once the equalization training is finished and the DUT is in loopback
mode, the test behaves in the same manner as the Rx Stressed Jitter Eye
Test on page 229.

The final transmitter equalization (TxEQ) settings (Pre-Shoot and
De-Emphasis) are reported in the test results.
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LEQ Rx Custom Stressed Jitter Eye Test

Availability
Data Generator:  M8040A, M8020A
Interface Types: ASIC

DUT Types: End Point, Root Complex
Modes: Expert — Custom Procedure
Data Rates: 16 GT/s

The “Include Custom Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

This procedure is similar to the LEQ Rx Stressed Jitter Eye Test on
page 250, with the difference that you can use combinations of
impairments that have been obtained with custom calibrations.

Click “Custom Tests” under the appropriate data rate in the procedure tree
in the GUI to select (in the right-hand pane)

the Custom Calibration Source (either Custom Eye Calibration or
Custom Eye Scan Calibration)

the Custom Eye Calibration Point (from the drop-down list)
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Descriptions of LEQ Transmitter Tests

LEQ Tx Initial Preset Compliance Test

Availability
Data Generator:  M8040A, M8020A
Interface Types: ASIC CEM U.2 and M.2
DUT Types: End Point Add-In Card Device
Modes: Compliance, Expert
Data Rates: 8 GT/s (M8040A, M8020A: ASIC, CEM, U.2, M.2)

16 GT/s (M8040A, M8020A: ASIC, CEM)
32 GT/s (M8040A: ASIC, CEM)

Purpose and Method
This test uses the interactive link training feature of the J-BERT.

The J-BERT runs the link training, setting several initial equalization
transmitter presets on the DUT and skipping the link equalization phase.
Once the DUT is in loopback, the DUT signal is captured and analyzed to
check whether the DUT is using the preset requested by the J-BERT.

The specification has a special case for this test at 32 GT/s. For details
NOTE see Special Case for LEQ Tx Tests at 32 GT/s on page 259.

Connection Diagram

Refer to Figure 99 on page 243.
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Result Description
LO_EqTx_32GTps_IniPreset
[Not Compliant]
for PCle 6.0 EndPoint ASIC
-——-General--——
Offline True
Seftware Versien 5.0.0.
Compliant Fzlses
Hon-compliance reason(s) Procedure offline; Software status unrele
SigTest Presst Messurement Method AC Fit
SigTest Version Offline
———-Parameter-——-—
Drezats ;
Scope Connection for Link EQ Tx Tests Chan 1 2 3 4 Direct Comnect
Generstor Jutput Voltage Compensation & dB
Skip BER Check True

———-Loopback Training——-
Link Training Lane Number [u}

Training through LO-Recowvery

ProgramData'\BitifEye\ValiFrameKl

Interactive Training Script File =\ Sart

———-Loopback Training Settings———-
Use Custom Training Veltage Fzlse
Suppress Loopkack Trazining Messages Fzlse

==—=Interactive Link Training----

Generator Start Preset BE
Generator Start Preset Gend BS
Generator Start Preset GenS BS

———-Error Detector-———

Fast Rlignment Fzlse
CIR Loop Bandwidth 20 ME=
Analyzer Egquaslizstion 20

Use Buto Enalyzer Egualizstion Fzlss
Input Range for Loopback Treining 450 my
Input Range 350 mvy
Thresheld ov
Polzarity Normal

———-DPower Switch Lutomation—

Use Power Switch Automation True
Power Switch Channel Numbex 1
Power Cycle Off On Duration Is=
Dower Cycle Settling Time 3=
Dower Cycle mex. Retries for LB Training 1

———-Instruments————
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N DUT Initial |(Pre—-Shoot

pass =il
pass =k §
pass j=b]
pass B3
pass =L]
pass =11
pass =11
pass p7
pass =k
pass =k}
Owarall
pass Besult

254

Nall

N/B

De- Min Max
Emphasis | Spec LE| Spec LE Comment
[dB] [4E] [dBE]
—-&.00 -7 .51

/R N/R - 7.50 -4_50
H/R H/a -3.50 -4_50 -2._50
H/R H/R -4.40 -5.50 -2.50
/R N/R -2.50 -3.50 -1_50
H/R N/ HaN N/R H/R
0.90 2.50 H=N N/R N/
1.80 3.50 H=N N/ M/R
2_50 4_50 —&.00 -7.50 -4_50
2.80 4.50 -3.50 -4 50 -2.50
2_50 4_50 HaN N/ N/R
H/R N/ HiR N/R H/R

Figure 100 Example result for the LEQ Tx Initial Preset Compliance Test

Result: (pass/fail) The measured Pre-Shoot and De-Emphasis must be
within the specification limits.

DUT Initial Preset: Set by the J-BERT.

Pre-Shoot [dB]: Measured Pre-Shoot on the DUT waveform.

Min Spec PS [dB]: Pre-Shoot lower specification limit.

Max Spec PS [dB]: Pre-Shoot upper specification limit.
De-Emphasis [dB]: Measured De-Emphasis on the DUT waveform.
Min Spec DE [dB]: De-Emphasis lower specification limit.

Max Spec DE [dB]: De-Emphasis upper specification limit.

Comment: A comment may be added to each test step if it fails,
explaining why.
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LEQ Tx Response Time Compliance Test

Availability
Data Generator:  M8040A, M8020A
Interface Types: ASIC CEM U.2 and M.2
DUT Types: End Point Add-In Card Device
Root Complex System Host
Modes: Compliance, Expert
Data Rates: 8 GT/s (M8040A, M8020A: ASIC, CEM, U.2, M.2)

16 GT/s (M8040A, M8020A: ASIC, CEM)
32 GT/s (MB040A: ASIC, CEM)

Purpose and Method

This test uses the interactive link training feature of the J-BERT to train the
DUT into loopback mode, running the link equalization phase completely.

A certain initial transmitter preset is set to the DUT. A successful link
training raises an event, which is used to capture the waveforms of the
J-BERT and the DUT. At that moment, the captured waveform from the
J-BERT contains the preset change request and the waveform from the
DUT contains the acknowledgment of that request. Additionally, the
waveform from the DUT also contains the physical transition from the
initial transmitter preset to the requested preset.

The captured data is decoded and two time intervals are calculated: one
between the request and the acknowledgment, and other between the
request and the electrical transition.

Finally, once the DUT is in loopback mode, a similar preset measurement is
performed for the Initial Preset.

The test is divided into two parts. In the first part, the J-BERT requests
transmitter presets. In the second part, the J-BERT requests the
pre-cursor, cursor and post-cursor reported by the DUT.

For End Point DUTs (or Add-In-Cards or Devices), the initial transmitter
preset is set by the J-BERT. For Root Complex DUTs (or Systems or
Hosts), you must manually set the DUT initial transmitter preset.

The specification has a special case for this test at 32 GT/s. For details
see Special Case for LEQ Tx Tests at 32 GT/s on page 259.
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Connection Diagram

Refer to Figure 99 on page 243.
Result Description
LO_EqTx_32GTps_RespTime

[Not Compliant]
for PCle 6.0 EndPoint ASIC

——--General-———

Offline True

Software Version 5.0.0.

Compliant False

Hon-compliance reason(s) Procedure offline; Softwarse status unrele
SigTest Preset Measurement Metheod AC Fit

SigTest Version Offline

- Parameter———-

Presets PO;PL1;PZ;P3;P4;P5;FE;PT,PE; PS5
Skip response Time meaSUrements False

Measure protocol response times False

Max Humber of Retries 1

Scope Connection for Link EQ Tx Tests Chan 1 2 3 4 Direct Connect
Generstor Output Voltage Compensation € dB

Skip BER Check True

====0scilloscope-—--=

Scope Horizontal Range 10 us

Scope Request Vertical Ranges E00 W

Scope Response Vertical Range 200 mW

—-——-Loopback Training———-

Link Training Lane Number [}

Training through Li-Recovery

: - R - C:\ProgramData\BitifEye\ValiFrameKl
Interactive Training Serips File \ECIs\Settings\TrainingScripts\Beies_32G
———-Loopback Training Settings———-

Use Custom Training Veltage False

Suppress Loopkack Trazining Messages False

————Interactive Link Training-———-

Generator Start Preset BS
Generator Start Preset Gend B5
Generator Start Preset GenS B5

———-Error Detector————

Fast Alignment False
COR Loop Bandwidth 20 MHz
Analyzer Equalization &0

Use Buto Enalyzer Egualization False
Input Range for Loopback Training 450 m\7
Input Range 350 W
Threshold av
Bolarity Normal
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Result

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

pass

DUT Target

Preset

(B8

Bz’

Bl

B2

D3

B5

De

e}

DS

W,

0]

(o,
Lt}

W,

0)
(o,
Lt}

(0,

0l

(o,
0)

W,

0]

(0,
0

W,

0]

Electric
respons

100.00

10000

100.00

100.00

100.00

10000

100.00

10000

100.00

100.00

100.00

10000

100.00

10000

100.00

100.00

100.00

100.00

100.00

———-Power Switch Rutomstion———-

Use Dower Switch Lutomation
Power Switch Channel Numbex
Power Cycle Off On Duration
Bower Cycle Settling Time

Dower Cycle max. Retries for LE Training

——=-Instruments-—--

al

e

Hab HN/n N/R
HaN N/R H/R

H/R H/R
Hal N/A N/R
Hab H/R H/R
1.50 0.50 2_50
2.50 1.50 3.80
3.50 250 4_50
3.50 2.50 4.80
3.50 2.50 4.80

HN/n N/R
HaN H/R H/A

HN/n N/R
HaN H/R H/A
Hal H/n N/A
1.50 0.50 2.50
2.50 1.50 3.50
3.50 2.50 4_E50
3.50 2.50 4.50

De-

Emphasis

[dE]

—3.50

—4.40

-2.50

HzN

HzN

H=N

—e_00

—-3.50

—-4.40

—-2.50

H=N
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True

=

m o

Min

Spec

Warning: Reported cursors

=7 .50 -4 B0 {0, 0, 0] are not within
wzlid PS and DE range.
HWarning: Reported cursors
—4_50 —2_50 {0, 0, 0] are not within
walid BS and DE range.
Warning: Reported cursors
-5_50 -2.50 {0, 0, 0] are not within
walid PS5 and DE range.
HWarning: BReported cursors
=il ] {2, 0, 0) are not within
wzlid BS and DE range.
Warning: Reported cursors
N/ H/E {0, 0, 0] are not within
walid PS5 and DE range.
HWarning: BReported cursors
N/A N/ {0, 0, 0) are not within
walid PS and DE range.
Warning: Reported cursors
H/R H/R {0, 2, 0] are not within
wzlid PS5 and DE range.
HWarning: Reported cursors
=7.50 —4 _50 {0, 0, 0] are not within
walid BS and DE range.
Warning: Reported cursors
-4.50 -2.50 {0, 2, 0] are not within
wzlid PS5 and DE range.
HWarning: Reported cursors
N/R H/n {3, 0, 0] are not within
wzlid BS and DE range.
=7 .50 -4 B0
—4_50 —-2_50
—-5_50 -2.50
-3_50 -1.50
H/R H/R
H/A Rin
H/R N/
-7.50 —4.80
—4_50 -2.50
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3.50 .50  4.50 HaH H/A H/E
/x N/R | N/R H/R /R H/R
Figure 101 Example result for LEQ Tx Response Time Compliance Test

Result: (pass/fail) The values of Pre-Shoot and De-Emphasis should lie
between the upper and lower specification limits and the electrical
response time should not exceed the maximum specification limit.

DUT Target Preset: The transmitter preset that is requested to the DUT
at each step.

Electrical response time [ns]: The calculated timespan between the
request from the J-BERT and the physical preset transition on the DUT
waveform.

Pre-Shoot [dB]: The measured Pre-Shoot on the DUT waveform.

Min Spec PS [dB]: The Pre-Shoot lower specification limit.

Max Spec PS [dB]: The Pre-Shoot upper specification limit.
De-Emphasis [dB]: The measured De-Emphasis on the DUT waveform.
Min Spec DE [dB]: The De-Emphasis lower specification limit.

Max Spec DE [dB]: The De-Emphasis upper specification limit.

Comment: If the test step fails, a comment may be added to explain
why.
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Special Case for LEQ Tx Tests at 32 GT/s

For both LEQ Tx Initial Preset Compliance Test and LEQ Tx Response Time
Compliance Test the specification includes a special case at 32 GT/s.

In each case, the usual ValiFrame analysis consists of up to two stages. If
the DUT fails the first stage, where the AC fir method is used to measure
the presets, i.e., some of the pre-shoot or de-emphasis values lie outside
the spec limits, ValiFrame automatically checks to see if the values lie
within the spec limits with extended tolerance. If the DUT fails this too,
then the test is failed. However, if this second stage is passed, the user
dialog window shown in Figure 102 opens.

Result Vb method

Some Pre-Shoot and/or De-Emphasis values are outside of the ~
spec. but all of them are within the relaxed spec limits for the AC fit
method.

Therefore, please run SigTest version 4.0.52 and change the unit
interval in SigTest to 31.25ps

Use the waveform files located at
C:\ProgramData\BitifEye\ValiFramel1
\PCle\Data\438413_32G_LEQ_Tx_Response_Time_Compliance_
Test\PresetTester

Please verify the waveform files in both sub-directories with

SigTest.

For more infarmation, see the instructions in the application User

< >
Passed Failed

Figure 102 User dialog for LEQ Tx tests special cases at 32 GT/s

The brief outline there of the procedure to be followed — manual testing by
the Vb method - is described in more detail here. In both cases SigTest is
used to compute the presets.
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Using SigTest to Compute the Presets Using the Vb Method
1 Start SigTest 4.0.52 and click ‘EnablePTest’ (Figure 103).

Figure 103 Enabling the Preset Test in SigTest 4.0.52

2 Select ‘PCIE_4_0_PRESET as the Technology and
‘PCIE_GEN4_SYS_PRESET as the Template File (Figure 104). This can
be used for End Point, Root Complex, Add-In-Card and System DUTs.

PCIE_GEN4_SYS_PRESET |

25.000

Figure 104 Selecting the Technology and the Template File
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3 Select ‘PCle Gen4 Presets’ from the drop-down menu under ‘Select
Preset Test’ (Figure 105).

PCIE_4_0_PRESET |
PCIE_GEN4_SYS_PRESET |

Figure 105 Select the preset test as ‘PCle Gené4 Presets’

4 Change the Unit Interval to 31.25 ps (Figure 106).

Differential Al Files in Folder |
Test
Browse
e 3124 Full Swing Exit
0,00 0,00 0.00 0 0
0.00 0.00 0.00 0 0
0.00 0.00 0.00 0 0
0.00 0.00 0.00 0 0
0.00 0.00 0.00 0 0
0.00 0.00 0.00 0 0
0.00 0.00 0.00 0 0
0.00 0.00 0.00 0 0
0.00 0.00 0.00 0 0
0.00 0.00 0.00 (i (i
0.00 0.00 0.00 0 0
Ready

Figure 106 Changing the unit interval
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5 Use the ‘Browse’ button to select the folder where the preset waveform
files are located, then click ‘Test’ (Figure 107). The location of the
preset files is given in the pop-up dialog window shown in Figure 102
on page 259.

3_32G_LEQ_Tx_Response_Time_Compliance_Test'\Preset Tester'.Presets

ey [ ———————————— - O (EX

Figure 107 Select the folder for preset files then begin test

6 All of the presets (except P10) must pass in order to achieve an overall
pass. When the run is finished, click ‘Exit’ (Figure 107) and a result file
will be created in the same folder.

Procedure for 32G LEQ Tx Initial Preset Compliance Test (Special Case)

Compute the presets manually, as described above. The pop-up dialog
window (Figure 102 on page 259) asks for the result. Click on ‘Passed’ or
‘Failed’, as appropriate. The result of the 32G LEQ Tx Initial Preset
Compliance Test is marked accordingly, and a comment is added to the
‘Overall Result’ row of the test report.

Procedure for 32G LEQ Tx Response Time Compliance Test (Special Case)

This is similar to the procedure for the 32G LEQ Tx Initial Preset
Compliance Test (Special Case), except that the test against the relaxed
limits is performed not only for the defined presets but also for the
reported cursors. Again, the pop-up window appears and the presets must
be computed manually. The waveform files for the cursors as well as for
the defined precursors must be used. If one or more presets or reported
cursors do not comply, the procedure is considered failed. Once you have
the result, click on ‘Passed’ or ‘Failed’ in the pop-up dialog (Figure 102 on
page 259) to report the result to ValiFrame.
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Overview

264

Receiver Setup Procedures

Receiver Setup Procedures are available in either Compliance or Expert
Mode but only if “Include Rx Setup Procedures” is checked when
configuring the DUT. To set this option, refer to Figure 11 on page 29.

PCle Common Receiver Parameters

The PCle Common Parameters are listed in the parameter grid (right pane)
of the main window of the user interface when you click the corresponding
group in the procedure tree in the left half of the main window. Clicking a
data rate in the procedure tree shows you the data-rate-specific PCle
Common Parameters for that data rate. Similarly, clicking a lane shows
you the corresponding lane-specific common parameters and clicking a
channel shows you the corresponding channel-specific common
parameters.

Details of PCle Common Receiver Parameters can be found in Table 17 on
page 281.

Parameters in Expert Mode for Individual Tests

The PCle Parameters in expert mode for an individual procedure are not
listed in this User Guide explicitly. They are displayed in the parameter grid
(right half) of the main window of the user interface when you click on the
corresponding entry in the procedure tree in the left half of the main
window.

Details of PCle Receiver Parameters for individual procedures can be
found in Table 21 on page 309.

Connection Diagrams

In this User Guide, only example connection diagrams are given at the
beginning of each chapter, for example for receiver setup procedures. The
exact connection diagram for a specific situation can be viewed by
right-clicking the appropriate procedure in the procedure tree of the main
window of the user interface and selecting “Show Connection...”.

Order of Descriptions of Receiver Setup Procedures

The descriptions of the Receiver Setup Procedures are arranged
alphabetically.
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To find a procedure description easily, go to Chapter 4, Procedure Tree
Overview on page 55, where the procedures are listed in tables in the

order they appear in the procedure tree in the application. Each procedure
has a link to its description.

Prerequisite Calibrations

Prerequisite calibrations are no longer listed in the description of each
procedure in this User Guide. Instead, they are displayed in the application
itself. Right-click the appropriate procedure in the procedure tree of the
main window of the user interface and select “Required Calibration
Data...”. See Required Calibration Data on page 47 for details.
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Example Connection Diagrams

The connections to the base boards for Rx setup procedures vary greatly
depending on the data rate and interface type. For more details, right-click
the appropriate procedure in the procedure tree of the user interface and
select “Show Connection...”.

Figure 108 shows the connection diagram for receiver setup procedures
for ASIC end-point DUTs for M8040A. Note that the setup can differ
depending on the ISI channel, clock architecture and external reference
clock selection.

Blocking Capacitor
. Atenuator
@ 50 0 Termination

Figure 108 Example connection diagram for the Rx Impairments Setup procedure
(M8040A, ASIC, 32 GT/s)

For ASIC Root Complex DUTs the setup differs in the reference clock
connection.
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Blocking Capacitor
. Attenuator
@ 500 Termination

7 Nos

Figure 109 Example connection diagram for the Rx Impairments Setup procedure
(M8040A, CEM, 32 GT/s)

Blocking Capacitor
. Attenuator
@ 50 0 Termination

Figure 110 Example connection diagram for the Rx Compliance Setup procedure
(M8040A, ASIC, 5 GT/s)
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Blocking Capacitor
. Attenuator
@ 500 Termination

Figure 111 Example connection diagram for the Rx Pre-Compliance Setup procedure
(M8040A, CEM, 8 GT/s)

Blocking Capacitor
W Attenuator
@ 50 0 Termination

0.2 Compliance Base Board

Figure 112 Example connection diagram for the Rx Pre-Compliance Setup procedure
(M8020A, U.2, 8 GT/s)
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Descriptions of Receiver Setup Procedures

Rx Compliance Setup

Availability
Data Generator:  M8040A, M8020A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Compliance, Expert
Data Rates: 2.5,5GT/s

The “Include Receiver Setup Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

The purpose of this procedure is to configure the data generator with
those parameters that are needed in the Rx Compliance Test, using the
calibration data saved on the PC where the N5991 software is running. The
method initiates in the same manner as the Rx Compliance Test but it does
not proceed any further after the setup is prepared. The set parameters
are differential amplitude, random jitter, swept sinusoidal jitter and
common mode sinusoidal interference.

Connection Diagram

Refer to Figure 110 on page 267.

Result Description

None
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Rx Impairments Setup

Availability
Data Generator:  M8040A
Interface Types: ASIC CEM
DUT Types: End Point Add-In Card
Root Complex System
Modes: Compliance, Expert
Data Rates: 32 GT/s (M8040A: ASIC, CEM)

64 GT/s (M8040A: ASIC)

The “Include Receiver Setup Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

The purpose of this procedure is to configure the data generator with the
parameters that are required in the Rx Pre-Compliance Test, using the
calibration data saved on the machine where ValiFrame is running. The
method initiates, in the correct sequence, differential voltage, CMSI, DMSI,
RJ and SJ, but it does not proceed any further after the setup has been
prepared.

Connection Diagram

Refer to Figure 108 on page 266 (ASIC) and Figure 109 on page 267
(CEM).

Result Description

None
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Rx Pre-Compliance Setup

Availability
Data Generator:  M8040A, M8020A
Interface Types: CEM U.2 and M.2
DUT Types: Add-In Card Device
System Host
Modes: Compliance, Expert
Data Rates: 8 GT/s (M8040A, M8020A: CEM, U.2, M.2)

16 GT/s (M8040A, M8020A: CEM)

The “Include Receiver Setup Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

The purpose of this procedure is to configure the data generator with the
parameters that are required in the Rx Pre-Compliance Test on page 211,
using the calibration data saved on the machine where ValiFrame is
running. The method initiates in the same manner as the Rx Compliance
Test but it does not proceed any further after the setup has been prepared.
The set parameters are the eye height and the eye width.

Connection Diagram

Refer to Figure 111 (CEM) and Figure 112 on page 268 (U.2).

Result Description

None
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Rx Stressed Jitter Eye Setup

Availability
Data Generator:  M8040A, M8020A
Interface Types: ASIC

DUT Types: End Point, Root Complex
Modes: Compliance, Expert
Data Rates: 8,16 GT/s

The “Include Receiver Setup Procedures” option must be selected when
configuring the DUT; refer to Figure 11 on page 29.

Purpose and Method

The purpose of this procedure is to configure the data generator with the
parameters that are required in the Rx Stressed Jitter Eye Test, using the
calibration data saved on the machine where ValiFrame is running. The
method initiates in the same manner as the Rx Stressed Jitter Eye Test but
it does not proceed any further after the setup has been prepared. The set
parameters are the differential amplitude, random jitter, common mode
sinusoidal interference and differential mode sinusoidal interference.

Connection Diagram

Refer to Figure 111 (CEM) and Figure 112 on page 268 (U.2).

Result Description

None
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Appendix A: PCle Parameters

The parameters used in PCI Express are divided here into
PCle Common Calibration Parameters (Table 16 on page 275)
PCle Common Receiver Parameters (Table 17 on page 281)
PCle Common Link Equalization Parameters (Table 18 on page 291)
PCle Parameters used for (nearly) all individual procedures (Table 19 on
page 300)
PCle Calibration Parameters for Individual Procedures (Table 20 on
page 301)
PCle Receiver Parameters for Individual Procedures (Table 21 on
page 309)
PCle Link Equalization Parameters for Individual Procedures (Table 22
on page 318)
Sequencer Parameters (Table 23 on page 323)

In each table, the parameters are listed under the categories that they
appear under in the parameter grid of the GUI (e.g. Oscilloscope, Power
Switch Automation), with the categories approximately in the order in
which they appear in the GUI. It is not possible to keep to the exact order,
because this varies from procedure to procedure. Within each category,
the parameters are listed alphabetically.

If the value of a parameter appears in boldface type in the parameter grid
of the GUI, this indicates that the value is not the default value.

If a parameter is read-only (gray) in the parameter grid, it can usually be
set either in the Station Configurator or when configuring the DUT. If you
are working in Compliance Mode, the grayed-out parameter may be
editable in Expert Mode.

In several of the following tables, the relevant data rates are listed.
Remember that, in addition, 64 GT/s is available only for PCle Ver. 6.0
and 32 GT/s only for PCle Ver. 5.0 and 6.0.
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PCle Common Parameters — Calibration

Appendix A: PCle Parameters 9

These parameters are displayed in the GUI at a level higher than an
individual procedure in the Calibration part of the procedure tree.

In this release, the specification version PCle Ver. 6.0 is available only for
NOTE ASIC interfaces, that is, only End Point and Root Complex DUT types. Any

other DUT types given in this table apply to PCle Ver. 4.0 and 5.0 only.

Table 16 PCle Common Calibration Parameters

Category/ DUT Type Level (where Values Conditions/Description/Where it can be changed
Parameter shown in GUI)
None
Gené4 ASIC Eye End Point Data rates Seasim, SigTest PCle Ver. 4.0,5.0,6.0

Calibration Root Complex 16 GT/s

Method
Gen4 Fixture End Point Data rates Name of Fixture PCle Ver. 4.0,5.0,6.0

Root Complex 16 GT/s

Gen4 ISI End Point Data rates Hardware Traces PCle Ver. 4.0, 5.0,6.0

Adjustment Root Complex Emulated ISI (only M8020A 16 GT/s

and ASIC)

Gen5 ASIC Eye End Point Data rates Seasim, SigTest PCle Ver 5.0, 6.0

Calibration Root Complex 32GT/s

Method
Genb Fixture End Point Data rates Name of fixture PCle Ver 5.0, 6.0

Root Complex 32GT/s

PCle1/PCle2 End Point Data rates Channel 0, None, ... PCle Ver. 4.0,5.0,6.0

M8048A ISI Root Complex Channel 8, 34 inch 2.5GT/s (PCle1) and 5 GT/s (PCle2)

Channel Default: Channel 7, 24 inch.

The M8048A 1SI channel used for PCle1/PCle2 ASIC Rx
Calibration.

PCle1/PCle2 End Point Data rates True, False PCle Ver. 4.0, 5.0, 6.0

M8048A IS| Root Complex 2.5GT/s (PCle1) and 5 GT/s (PCle2)

Channel Set to True if the internal ISI of the M8020A is used,

Emulation otherwise set to False.
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Category/ DUT Type Level (where
Parameter shown in GUI)
PCle3 Transfer Add-In Card Long Channel
Function Fileon  System
Scope Device
Host
Repetitions All DUT types All Calibration
group levels
Scope Connection  End Point Data rates
for Calibration Root Complex
Add-In Card
System
Device
Host
Start with Minimum  End Point Data rates
Loss Channel Root Complex
Add-In Card
System
Use PCle1/PCle2 End Point Data rates
Transfer Function ~ Root Complex
Add-In Card
System
Use PCle3 Transfer ~ Add-In Card Long Channel
Function System
Device
Host
Oscilloscope
Embed Replica End Point Data rates
Channel Root Complex
Gen4 Embed End Point Long Channel
Replica Channel  Root Complex
Add-In Card
System
Gené Transfer Add-In Card Long Channel
Function File for ~ System
Additional
Channel on
Scope
276

Values

Name of transfer function

file

0,.., 2147483647

Chan 1 3 Direct Connect
Chan 2 4 Direct Connect

True, False

True, False

True, False

True, False

True, False

Name of transfer function

file

Conditions/Description/Where it can be changed

PCle Ver. 4.0, 5.0

8GT/s

Visible only if “Use Transfer Function” was selected in
Configure DUT > Show Parameters > 8 GT/s.

This is the name of the transfer function that is located on
the oscilloscope.

PCle Ver. 4.0,5.0,6.0
The number of times the group of procedures is going to
be repeated. If the value is '0', it runs only once.

PCle Ver. 4.0,5.0,6.0

2.5, 5 GT/s (for other data rates see under “Oscilloscope”)
All calibrations can be done with a single-ended direct
connection to either channels 1&3 or channels 2&4.
Note: The values available depend on the connected
oscilloscope. The values given here are for a four-channel
model, they will differ for a two-channel model.

PCle Ver. 4.0,5.0,6.0

16 GT/s

Enable or disable via Configure DUT > Show Parameters >
16 GT/s.

PCle Ver. 4.0,5.0,6.0
2.5GT/s (PCle1) and 5 GT/s (PCle2)

PCle Ver. 4.0, 5.0

8.0GT/s

Visible only if “Use Transfer Function” was selected in
Configure DUT > Show Parameters > 8 GT/s.

PCle Ver. 4.0,5.0,6.0
8GT/s

PCle Ver. 4.0,5.0,6.0
16 GT/s

PCle Ver. 4.0,5.0
16 GT/s
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Category/
Parameter

Gen4 Transfer
Function File for
Additional
Channel and
Package Model
on Scope

Gené4 Transfer
Function File for
Package Model
on Scope

Gené4 Transfer
Function File for
Replica Channel
on Scope

Gené4 Transfer
Function File for
Replica Channel
and Package
Model on Scope

Genb5 Embed
Replica Channel

Genb Transfer
Function File for
Additional
Channel on
Scope

Genb Transfer
Function File for
Additional
Channel and
Package Model
on Scope

Genb Transfer
Function File for
Package Model
on Scope

DUT Type

Add-In Card
System

End Point
Root Complex
Add-In Card
System

End Point
Root Complex

End Point
Root Complex

End Point
Root Complex
Add-In Card
System
Add-In Card
System

Add-In Card
System

End Point
Root Complex
Add-In Card
System

Level (where

shown in GUI)

Long Channel

Long Channel

Long Channel

Long Channel

Long Channel

Long Channel

Long Channel

Long Channel

Values

Name of transfer function
file

Name of transfer function
file

Name of transfer function
file

Name of transfer function

file

True, False

Name of transfer function
file

Name of transfer function
file

Name of transfer function
file
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Conditions/Description/Where it can be changed

PCle Ver. 4.0, 5.0

16 GT/s

Visible only if “Embed Additional Channel” was selected in
Configure DUT > Show Parameters > 16 GT/s.

PCle Ver. 4.0,5.0,6.0

16 GT/s

This is the name of the package model file that is located
on the oscilloscope. The package model must be
embedded to perform some calibrations.

Not visible if “Embed Additional Channel” was selected in
Configure DUT > Show Parameters > 16 GT/s.

PCle Ver. 4.0,5.0

16 GT/s

Visible only if “Embed Additional Channel” was selected in
Configure DUT > Show Parameters > 16 GT/s.

PCle Ver. 4.0,5.0

16 GT/s

Visible only if “Embed Additional Channel” was selected in
Configure DUT > Show Parameters > 16 GT/s.

PCle Ver. 5.0, 6.0

32GT/s

Visible only if “Embed Replica Channel” was selected in
Configure DUT > Show Parameters > 32 GT/s.

PCle Ver. 5.0

32GT/s

Not visible if “Embed Additional Channel” was selected in
Configure DUT > Show Parameters > 32 GT/s.

PCle Ver. 5.0
32GT/s

PCle Ver. 5.0, 6.0

32GT/s

This is the name of the package model file that is located
on the oscilloscope. The package model must be
embedded to perform some calibrations.
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Category/
Parameter

Genb Transfer
Function File for
Replica Channel
on Scope

Genb Transfer
Function File for
Replica Channel
and Package
Model on Scope

Gen6 Embed
Replica Channel

Gen6 Transfer
Function File for
Package Model
on Scope

Gen6 Transfer
Function File for
Replica Channel
on Scope

Gen6 Transfer
Function File for
Replica Channel
and Package
Model on Scope

Number of
Averages for
Step Response

Package Loss at
2.1GHz

278

DUT Type

End Point
Root Complex

End Point
Root Complex

End Point
Root Complex

End Point
Root Complex

End Point
Root Complex

End Point
Root Complex

End Point
Root Complex

End Point
Root Complex

Level (where
shown in GUI)

Data rates

Data rates

Long Channel

Long Channel

Data rates

Data rates

Data rates

Data rate (8 GT/s)
Long Channel (16,
32, 64 GT/s)

Values

Name of transfer function
file

Name of transfer function
file

True, False

Name of transfer function
file

Name of transfer function
file

Name of transfer function
file

Conditions/Description/Where it can be changed

PCle Ver. 5.0, 6.0

32,64 GT/s

Visible only if “Embed Replica Channel” was selected in
Configure DUT > Show Parameters > 32 GT/s.

This is the name of the transfer function of the replica
channel, which is located on the oscilloscope.

PCle Ver. 5.0, 6.0

32,64 GT/s

Visible only if “Embed Replica Channel” was selected in
Configure DUT > Show Parameters > 32 GT/s.

This is the name of the transfer function that includes the
replica channel and package model, which is located on
the oscilloscope.

PCle Ver. 6.0
64 GT/s

PCle Ver. 6.0

64 GT/s

This is the name of the package model file that is located
on the oscilloscope. The package model must be
embedded to perform some calibrations.

PCle Ver. 6.0

64 GT/s

Visible only if “Embed Replica Channel” was selected in
Configure DUT > Show Parameters > 64 GT/s.

This is the name of the transfer function of the replica
channel, which is located on the oscilloscope.

PCle Ver. 6.0

64 GT/s

Visible only if “Embed Replica Channel” was selected in
Configure DUT > Show Parameters > 64 GT/s.

This is the name of the transfer function that includes the
replica channel and package model, which is located on
the oscilloscope.

PCle Ver. 4.0,5.0,6.0

8GT/s

The number of measurements averaged for the step
response.

PCle Ver. 4.0,5.0,6.0

8,16, 32, 64 GT/s

The value of this parameter is the loss at 2.1 GHz of the
Package Model on Scope. It is important to ensure a
correct result of the eye calibrations using Seasim.

The default value is the loss of the default package model
provided with ValiFrame. If the package model is changed,
this value needs to be changed to match the loss in the
package model.
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Category/ DUT Type Level (where
Parameter shown in GUI)
Range to Signal End Point Long Channel
Ratio Root Complex (8,16 GT/s)
Add-In Card Data rate (32,
System 64 GT/s)
Device, Host
Sampling Rate End Point Long Channel
Root Complex (8,16 GT/s)
Add-In Card Data rate
System (32 GT/s)
Device, Host
Scope Connection  End Point Data rates
for Calibration Root Complex
Add-In Card
System
Device
Host
Step Response End Point Long Channel

High Time Root Complex

Step Response Low  End Point Long Channel
Time Root Complex

Transfer Function End Point Data rates
File for Package ~ Root Complex
Model on Scope

Transfer Function End Point Data rates
File for Replica Root Complex
(Channel) on
Scope

Transfer Function End Point Data rates

File for Replica
(Channel) and
Package Model
on Scope

Root Complex

Values

1.1t010

Chan 1 3 Direct Connect
Chan 2 4 Direct Connect,
Real Edge

Name of transfer function
file

Name of transfer function
file

Name of transfer function
file
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Conditions/Description/Where it can be changed

PCle Ver. 4.0, 5.0, 6.0
8,16 GT/s
Visible only if a UXR oscilloscope is connected.

PCle Ver. 4.0,5.0,6.0
8,16,32GT/s
Visible only if a UXR oscilloscope is connected

PCle Ver. 4.0, 5.0, 6.0

8, 16, 32, 64 GT/s (see under ‘None’ for 2.5, 5 GT/s)

The values can be selected/preselected for some kinds of
calibrations (all 32 GT/s calibrations and the TXEQ and
Launch Voltage Calibration at 8 GT/s and 16 GT/s).

All calibrations can be done with a single-ended direct
connection to either channels 1&3 or channels 2&4.
Note: The values available depend on the connected
oscilloscope. The values given here are for a four-channel
model, they will differ for a two-channel model.

PCle Ver. 4.0, 5.0, 6.0
8GT/s
The length in Uls after the low-to-high transition.

PCle Ver. 4.0, 5.0, 6.0
8GT/s
The length in Uls prior to the low-to-high transition.

PCle Ver. 4.0, 5.0, 6.0

8GT/s

This is the file name of the package model, which is
located on the oscilloscope. The package model must be
embedded to perform some calibrations.

PCle Ver. 4.0,5.0,6.0

8GT/s

Available only if “Embed Replica Channel” was selected in
Configure DUT > Show Parameters > 8 GT/s.

This is the name of the transfer function of the replica
channel, which is located on the oscilloscope.

PCle Ver. 4.0,5.0,6.0

8GT/s

Available only if “Embed Replica Channel” was selected in
Configure DUT > Show Parameters > 8 GT/s.

This is the name of the transfer function that includes the
replica channel and package model, which is located on
the oscilloscope.

279



9 Appendix A: PCle Parameters

Category/ DUT Type Level (where Values Conditions/Description/Where it can be changed
Parameter shown in GUI)
UXR Calibration End Point Long Channel Compliance PCle Ver. 4.0, 5.0,6.0
Mode Root Complex (8,16 GT/s) Custom 8,16,32GT/s
Add-In Card Data rate Visible only if a UXR oscilloscope is connected.
System (32 GT/s)
Device, Host
Waveform End Point Long Channel OFF PCle Ver. 4.0,5.0,6.0
Interpolation Root Complex INT2 16 GT/s
Add-In Card Visible only if a UXR oscilloscope is connected.
System When the value is INT2 (two-point interpolation), an
additional data point will be interpolated between each of
the original points. This increases the resolution by a
factor of 2.
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PCle Common Parameters — Receiver

These parameters are displayed in the GUI at a level higher than an
individual procedure in the Receiver and Receiver Setup parts of the
procedure tree.

- In this release, the specification version PCle Ver. 6.0 is available only for
NOTE ASIC interfaces, that is, only End Point and Root Complex DUT types. Any

other DUT types given in this table apply to PCle Ver. 4.0 and 5.0 only.

Table 17 PCle Common Receiver Parameters
Category/Parameter DUT Type Level (where Values Conditions/Description/Where it can be changed
shown in GUI)
None
Custom Calibration Source End Point Custom Tests Custom Eye PCle Ver. 4.0, 5.0, 6.0
Root Complex Calibration 16, 32, 64 GT/s
Add-In Card Custom Eye Scan
System Calibration
Custom Eye Calibration Point End Point Custom Tests PCle Ver. 4.0, 5.0, 6.0
Root Complex 16, 32, 64 GT/s
Add-In Card The values are impairment combinations (that give a
System valid eye) taken from the calibration chosen under
‘Custom Calibration Source’.
Pause Before Auto-Align End Point Rx data rates True, False PCle Ver. 4.0,5.0,6.0
Root Complex 16 GT/s
Add-In Card
System
Repetitions All DUT types AllReceiverand 0, .., 2147483647  The number of times the group of procedures is going
Receiver to be repeated. If the value is '0', it runs only once.
Setup group
levels

Loopback Training Settings (see Note on page 290)

Custom Voltage End Point Rx data rates 100mvV-12V PCle Ver. 4.0, 5.0,6.0
Root Complex 8,16, 32,64 GT/s
Add-In Card Specify the Custom Training Voltage.
System Available only if ‘Use Custom Training Voltage’ is True.
Device, Host

Suppress Loopback Training End Point Rx data rates True, False PCle Ver. 4.0,5.0,6.0

Messages Root Complex 2.5,5,8,16, 32,64 GT/s

Add-In Card
System
Device, Host
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Category/Parameter DUT Type

End Point
Root Complex
Add-In Card
System
Device, Host
End Point
Root Complex
Add-In Card
System

Use Custom Training Voltage

Use Gen3 EIEQS

Clock Setup

Use End Point Clock Setup Root Complex

Generator Clock

32 GT/s SSC Deviation Add-In Card

32 GT/s Use SSC End Point
Add-In Card

64 GT/s Use SSC End Point

Data Rate Deviation End Point
Add-In Card
Device

Ref Clock Multiplier Bandwidth ~ Root Complex
System
Host

Reference Clock End Point

Use SSC End Point
Add-In Card
Device

Power Switch Automation

Power Cycle max. Retries for LB End Point

Training Root Complex
Add-In Card
System
Device, Host
282

Level (where

shown in GUI)

Rx data rates

Rx data rates

Receiver
Receiver Setup

Receiver

Receiver
Receiver Setup

Receiver
Receiver Setup

Data rates

Receiver
Receiver Setup

Receiver
Receiver Setup

Receiver
Receiver Setup

Receiver
Receiver Setup

Values

True, False

True, False

True, False

True, False

True, False

100 kHz, 2 MHz,
5 MHz

True, False

Conditions/Description/Where it can be changed

PCle Ver. 4.0, 5.0, 6.0
8,16, 32, 64 GT/s

PCle Ver. 4.0,5.0,6.0
16 GT/s

PCle Ver. 4.0,5.0,6.0
If set to True, the same clock setup will be used as for
End Point DUTs.

PCle Ver. 5.0
PCle Ver.5.0,6.0

PCle Ver. 6.0

PCle Ver. 4.0,5.0,6.0
25,5,8,16,32,64GT/s

PCle Ver. 4.0,5.0,6.0

PCle Ver. 4.0, 5.0, 6.0
Frequency of the reference clock.

PCle Ver. 4.0,5.0,6.0
In Ver. 4.0, read only.

PCle Ver. 4.0,5.0,6.0

Available only if ‘Use Power Switch Automation’ is set
to True.

Maximum number of times that ValiFrame tries to train
the DUT into loopback mode. If it is not possible within
these tries, the test is aborted automatically. When
Power Switch Automation is not checked, ValiFrame
prompts you to retry every time loopback fails.
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Category/Parameter DUT Type Level (where Values
shown in GUI)
Power Cycle Off On Duration End Point Receiver
Root Complex Receiver Setup
Add-In Card
System
Device, Host
Power Cycle Settling Time End Point Receiver
Root Complex Receiver Setup
Add-In Card
System
Device, Host
Power Switch Channel Number ~ End Point Receiver
Root Complex Receiver Setup
Add-In Card
System
Device, Host
Use Power Switch Automation End Point Receiver True, False
Root Complex Receiver Setup
Add-In Card
System
Device
Host
Impairments
Treat 33kHz as separate SJ End Point Receiver True, False
frequency Root Complex Receiver Setup

Loopback Training

Link Training Lane Number End Point Lane
Root Complex
Add-In Card
System
Device, Host

Link Training Mode End Point Rx data rates Static Sequence
Root Complex Vendor Specific
Add-In Card Interactive
System
Device, Host

Link Training Suite Settings File  End Point Rx data rates
Root Complex
Add-In Card
System
Device, Host
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Conditions/Description/Where it can be changed

PCle Ver. 4.0,5.0,6.0

Available only if ‘Use Power Switch Automation’ is set
to True.

The duration between powering the DUT off and then
powering it on again.

PCle Ver. 4.0,5.0,6.0

Available only if ‘Use Power Switch Automation’ is set
to True.

The wait time after the DUT is powered on and before
the test continues with loopback (LB) training.

PCle Ver. 4.0,5.0,6.0

Available only if ‘Use Power Switch Automation’ is set
to True.

This sets the channel number of the power switch
channel that is connected to the DUT.

PCle Ver. 4.0,5.0,6.0

This is visible only if a power switch has been
configured in the Station Configurator.

If True, the DUT is powered on/off automatically by the
software and the loopback training can be run without
user intervention.

PCle Ver. 6.0

According to PCle Ver. 6.0, the 33 kHz frequency must
be treated as a separate frequency point.

Read-only in Compliance Mode, editable in Expert
Mode. Default value: True.

PCle Ver. 4.0, 5.0, 6.0
25,5,8,16,32,64GT/s

PCle Ver. 4.0,5.0,6.0

25,5,8,16, 32,64 GT/s

“Interactive” is not available for 2.5, 5 GT/s.
“Static Sequence” is not available for 64 GT/s.

PCle Ver. 4.0, 5.0, 6.0

2.5,5,8,16, 32,64 GT/s

The path to the link training suite settings file (script
file) that will be used for loopback training.
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Category/Parameter DUT Type

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device

Host

Rx Setup Link Training Mode

Rx Setup Training Script File

Training through

Interactive Link Training (see Note on page 290)

Drop Link Method End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Add-In Card
Device

DUT Initial Preset

DUT Initial Preset Gen4 End Point

Add-In Card

End Point
Add-In Card

End Point

DUT Initial Preset Gen5

DUT Initial Preset Gen6

DUT Start Preset Choice Gen4 Root Complex

System

DUT Start Preset Choice Gen5 Root Complex

System

284

Level (where Values
shown in GUI)
Rx Setup data Vendor Specific
rates Static Sequence
Rx Setup data
rates

Rx data rates LO-Recovery

Configuration

LO-Recovery with
Speed Bypass
(32,64 GT/s)

Configuration with
Equalization (32,
64 GT/s)

LTSSM
Power Cycle

Rx data rates

Rx data rates PO, ...,P9

Rx data rates PO, ..., P9

Rx data rates PO, ...,P9

Rx data rates Q0, ...,Q10

Rx data rates System Board
Defined

User Defined

Rx data rates System Board
Defined

User Defined

Conditions/Description/Where it can be changed

PCle Ver. 4.0, 5.0, 6.0
25,5,8,16,32,64GT/s
“Static Sequence” is not available for 64 GT/s.

PCle Ver. 4.0,5.0,6.0

25,5,8,16, 32,64 GT/s

The Rx Setup Training Script File is used for loopback
training.

PCle Ver. 4.0, 5.0, 6.0

8,16, 32,64 GT/s

Default: LO-Recovery

For 2.5 and 5 GT/s, ‘Training through’ is read only and
set to ‘Configuration’.

PCle Ver. 4.0,5.0,6.0

8,16, 32,64 GT/s

Select the method of dropping the link during link
training.

PCle Ver. 4.0, 5.0, 6.0

8,16, 32, 64 GT/s

The DUT Tx will use this preset in link equalization
phase 0.

PCle Ver. 4.0,5.0,6.0
16, 32, 64 GT/s

PCle Ver. 5.0, 6.0
32,64 GT/s

PCle Ver. 6.0
64 GT/s

PCle Ver. 4.0,5.0,6.0

16, 32,64 GT/s

The properties “DUT Start Preset Choice GenX” (for X =
4,5, 6) are linked. Once you have chosen the value for
one of them, the same value is used for the others.

PCle Ver. 5.0, 6.0

32,64 GT/s

The properties “DUT Start Preset Choice GenX” (for X =
4,5, 6) are linked. Once you have chosen the value for
one of them, the same value is used for the others.
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Category/Parameter DUT Type

DUT Start Preset Choice Gen6 Root Complex

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System

End Point
Root Complex
Add-In Card
System

End Point
Root Complex
End Point
Root Complex
Add-In Card
System
Device, Host
End Point
Add-In Card
Device

DUT Target Preset

DUT Target Preset Gen4

DUT Target Preset Genb

DUT Target Preset Gen6

Generator Full Swing

Generator Start Preset

End Point
Root Complex
Add-In Card
System

End Point
Root Complex
Add-In Card
System

End Point
Root Complex

Generator Start Preset Gen4

Generator Start Preset Gen5

Generator Start Preset Gen6

Level (where Values
shown in GUI)
Rx data rates System Board
Defined
User Defined
Rx data rates PO, ..., P10

Rx data rates PO, .., P10

Rx data rates PO, .., P10

Rx data rates Q0,..,Q10

Rx data rates

Rx data rates PO, ..., P9

Rx data rates PO, ..., P9

Rx data rates PO, ...,P9

Rx data rates Q0, ...,Q10
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Conditions/Description/Where it can be changed

PCle Ver. 6.0

64 GT/s

The properties “DUT Start Preset Choice GenX” (for X =
4,5, 6) are linked. Once you have chosen the value for
one of them, the same value is used for the others.

PCle Ver. 4.0,5.0,6.0

8,16, 32, 64 GT/s

The generator (downstream port) will request this
preset in link equalization phase 3.

PCle Ver. 4.0,5.0,6.0
16, 32,64 GT/s

PCle Ver. 5.0, 6.0
32,64 GT/s

PCle Ver. 6.0
64 GT/s

PCle Ver. 4.0, 5.0, 6.0
8,16, 32, 64 GT/s
Full swing of generator used with LTSSM.

PCle Ver. 4.0,5.0,6.0

8,16, 32, 64 GT/s

The generator Tx will use this preset in link
equalization phase 1. Note: This setting will be applied
in the Jitter Tolerance and Sensitivity tests only.

PCle Ver. 4.0, 5.0,6.0

16, 32, 64 GT/s

For Root Complex and System, only editable if ‘DUT
Start Preset Gen4’ is set to ‘User Defined’.

PCle Ver. 5.0, 6.0

32,64 GT/s

For Root Complex and System, only editable if ‘DUT
Start Preset Genb’ is set to ‘User Defined'.

PCle Ver. 6.0

64 GT/s

For Root Complex, only editable if ‘DUT Start Preset
Gen6' is set to ‘User Defined”.
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Category/Parameter DUT Type

End Point
Root Complex

Add-In Card
System

Precoding Auto Detection

End Point
Add-In Card

Select Start Preset Gen4

Select Start Preset Genb End Point

Add-In Card

Select Start Preset Gen6 End Point

Speed Change Control Root Complex
System

Host

Error Detector

End Point
Root Complex
Add-In Card
System
Device, Host

Analyzer Equalization

CDR Loop Bandwidth End Point
Root Complex
Add-In Card
System

Device, Host

286

Level (where Values
shown in GUI)

Rx data rates True, False
Rx data rates User Defined

LTSSM Defined
LTSSM EQTS2
Defined

User Defined

LTSSM Defined

LTSSM EQTS2
Defined

Rx data rates

User Defined

LTSSM Defined

LTSSM EQTS2
Defined

Rx data rates

Rx data rates BERT, DUT

1,..,120.

For 64 GT/s:
1,..55

For M8020A:
0ff,-6 dB, -9 dB,
-12dB

Rx data rates

Rx data rates

Conditions/Description/Where it can be changed

PCle Ver. 5.0, 6.0

32,64 GT/s

If set to True, the test automation will automatically
switch to a precoded test pattern at the generator if
the DUT has requested it during loopback training.
When set to True, the test automation will also try to
re-sync on a precoded pattern if the synchronization
did not work with a non-precoded pattern at the first
attempt. Please note that link training can take
significantly longer when Precoding Auto Detection is
enabled.

PCle Ver. 4.0,5.0,6.0
16,32, 64 GT/s

PCle Ver. 5.0, 6.0

32,64 GT/s

The value ‘LTSSM Defined’ is available only when the
property ‘Training Through’ (under ‘Loopback Training’)
is selected as ‘Configuration’ or ‘LO-Recovery'.

PCle Ver. 6.0

64 GT/s

The value ‘LTSSM EQTS2 Defined’ is available only
when the property ‘Training Through’ (under ‘Loopback
Training’) is selected as ‘Configuration’ or
‘LO-Recovery’.

PCle Ver. 4.0, 5.0, 6.0

8,16, 32, 64 GT/s

Select the device that will control the speed change
during link training. Default: BERT.

PCle Ver. 4.0, 5.0, 6.0

25,5,8,16,32,64GT/s

Available only if ‘Use Auto Analyzer Equalization’ is set
to False.

PCle Ver. 4.0, 5.0, 6.0
25,5,8,16,32,64GT/s
The loop bandwidth of the JBERT error detector CDR.
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Category/Parameter

CDR Loop Selection

Enable FEC

Fast Alignment

Initial Analyzer Equalization

Input Range

Input Range for Loopback
Training

Lower Analyzer Threshold

Manually align error detector
sampling point

Middle Analyzer Threshold

DUT Type

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host
End Point
Root Complex
Add-In Card
System
Device, Host
End Point
Root Complex
End Point
Root Complex
Add-In Card
System
Device, Host
End Point
Root Complex

Level (where
shown in GUI)

Rx data rates

Rx data rates

Rx data rates

Rx data rates

Rx data rates

Rx data rates

Rx data rates

Rx data rates

Rx data rates

Values

For 2.5 GT/s:
Loop1, Loop2
Otherwise: Loop1,

.., Loop4

True, False

True, False

1,..,120.
For 64 GT/s:
1,..55

-400 mVto-1mV

True, False

-124 mV to
+124 mV
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Conditions/Description/Where it can be changed

PCle Ver. 4.0, 5.0, 6.0

2.5,5,8,16, 32,64 GT/s

The loops available depend on the value of the CDR

Loop Bandwidth as follows:

Always: Loop1

CDR Loop Bandwidth > 3 MHz: Loop1, Loop2

CDR Loop Bandwidth > 5 MHz: Loop1, Loop2, Loop3

CDR Loop Bandwidth > 8 MHz: Loop1, Loop2, Loop3,
Loop4

PCle Ver. 6.0
64 GT/s
If True, forward error correction is enabled.

PCle Ver. 4.0,5.0,6.0
25,5,8,16, 32,64 GT/s

PCle Ver. 4.0,5.0,6.0

25,5,8,16,32,64GT/s

Available only if ‘Use Auto Analyzer Equalization’ is set
to True.

PCle Ver. 4.0,5.0,6.0
2.5,5,8,16, 32,64 GT/s

PCle Ver. 4.0,5.0,6.0
8,16, 32, 64 GT/s

PCle Ver. 6.0
64 GT/s

PCle Ver. 4.0, 5.0, 6.0

PCle Ver. 6.0
64 GT/s

9
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Category/Parameter

DUT Type

Level (where

Values

Conditions/Description/Where it can be changed

Pause Before Auto-Align

Polarity

Retries for Auto Analyzer
Equalization

Threshold

Upper Analyzer Threshold

Use Auto Analyzer Equalization

Redriver

Boost

Eye Expander

288

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device

Host

End Point
Root Complex
Add-In Card
System
Device

Host

End Point
Root Complex

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host

shown in GUI)

Rx data rates

Rx data rates

Rx data rates

Rx data rates

Rx data rates

Rx data rates

Rx data rates

Rx data rates

True, False

Normal
Inverted

-400 mV to
+400 mV

+1 mVto +400 mV

True, False

0t033

O0to3

PCle Ver. 4.0, 5.0, 6.0

8GT/s

The execution is paused to allow manual optimization
of the DUT Rx.

PCle Ver. 4.0,5.0,6.0

25,5,8,16,32,64GT/s

Polarity of the analyzer input.

Depending on the connected signal, the applied value
at the instrument might change when auto-align is
performed.

PCle Ver. 4.0, 5.0, 6.0

25,5,8,16,32,64GT/s

Defines how often the Error Detector FFE Optimization
will be performed.

Available only if ‘Use Auto Analyzer Equalization’ is set
to True.

PCle Ver. 4.0,5.0,6.0
25,5,8,16,32GT/s

PCle Ver. 6.0
64 GT/s

PCle Ver. 4.0, 5.0, 6.0

25,5,8,16,32,64GT/s

This optimization will not be performed if “Manually
align error detector sampling point” is enabled.

Only if a redriver is connected.
Sets Equalizer Boost for the Linear Equalization.

Only if a redriver is connected.
Sets Equalizer Eye Expander for the Linear
Equalization.
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Category/Parameter DUT Type Level (where Values Conditions/Description/Where it can be changed
shown in GUI)
DC Gain End Point Rx data rates Oto3 Only if a redriver is connected.
Root Complex Sets Equalizer DC Gain for the Linear Equalization.
Add-In Card
System
Device, Host
Driver Gain End Point Rx data rates Oto3 Only if a redriver is connected.
Root Complex Sets Driver Gain.
Add-In Card
System
Device, Host

BER Measurement

Relax Time End Point Rx data rates PCle Ver. 4.0,5.0,6.0
Root Complex 2.5,5,8,16,32,64GT/s
Add-In Card The time between when the stress signal is changed
System and the start of a BER measurement. This delay is to
Device, Host allow the DUT to adjust to the new settings.
Equalization
De-Emphasis End Point Channel (ASIC PCle Ver. 4.0,5.0,6.0
Root Complex 8 GT/s) 8,16, 32, 64 GT/s
Add-In Card Lane Read-only if “Use Preset” is True.
System
Device, Host
Generator Preset End Point Lane PO, ..., P9. PCle Ver. 4.0, 5.0, 6.0
Root Complex For 64 GT/s: 8 GT/s (not ASIC), 16, 32, 64 GT/s
Add-In Card Q0, ...,Q9 Available only if “Use Preset” is set to True.
System
Device, Host
Pre-Shoot End Point Channel (ASIC PCle Ver. 4.0, 5.0,6.0
Root Complex 8 GT/s) 8,16,32GT/s
Add-In Card Lane
System
Device, Host
Pre-Shoot 1 End Point Lane PCle Ver. 6.0
Root Complex 64 GT/s
Read-only if “Use Preset” is True.
Pre-Shoot 2 End Point Lane PCle Ver. 6.0
Root Complex 64 GT/s
Read-only if “Use Preset” is True.
Use Preset End Point Lane True, False PCle Ver. 4.0,5.0,6.0
Root Complex 8 GT/s (not ASIC), 16, 32, 64 GT/s
Add-In Card
System
Device, Host
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The parameters listed under “Loopback Training Settings” exhibit a
peculiarity in the current release. If you change the value of one of the
parameters under Rx, then this same change will be made automatically
under LEQ Rx and LEQ Tx for the same data rate, if the parameters occur
there.

For example, if you set a new custom voltage for the data rate 32 GT/s
under Rx, you will find that this new custom voltage has also been set for
32 GT/s under LEQ Rx (but in this case not under LEQ Tx because the
parameter Custom Voltage does not occur there).

The parameters listed under “Interactive Link Training” exhibit a
peculiarity in the current release. If you change the value of one of the
parameters for one data rate, then this same change will be made
automatically for all data rates. Also, the Rx and LEQ Rx parameters are
linked.

For example, if you change “DUT Initial Preset” to P2 for 64 GT/s under
Rx, you will find that “DUT Initial Preset” has been changed to P2 for
32 GT/s, 16 GT/s and 8 GT/s as well, for both Rx and LEQ Rx.

Similarly, if you change the value of one of the parameters for one data
rate under LEQ Tx, then this same change will be made automatically for
all data rates there.
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PCle Common Parameters — Link Equalization

Category/Parameter

DUT Type

Appendix A: PCle Parameters 9

These parameters are displayed in the GUI at a level higher than an
individual procedure in the Link Equalization part of the procedure tree.

In this release, the specification version PCle Ver. 6.0 is available only for
ASIC interfaces, that is, only End Point and Root Complex DUT types. Any
other DUT types given in this table apply to PCle Ver. 4.0 and 5.0 only.

Table 18

Level (where
shown in GUI)

Values

PCle Common Link Equalization Parameters

Conditions/Description/Where it can be changed

None

Custom Calibration Source

Custom Eye Calibration Point

Pause before Auto-Align

Repetitions

SigTest Preset Measurement
Method

Clock Setup
Use End Point Clock Setup

Power Switch Automation

Power Cycle max. Retries for LB
Training

End Point
Root Complex
Add-In Card
System

End Point
Root Complex
Add-In Card
System

End Point
Root Complex
Add-In Card
System

Al DUT types

End Point
Root Complex
Add-In Card
System
Device, Host

Root Complex

End Point
Root Complex
Add-In Card
System
Device, Host

LEQ Custom
Tests (exist
only for LEQ Rx
data rates)

LEQ Custom
Tests (exist
onlyfor LEQ Rx
data rates)

LEQ Rx data rates

AlLLEQ group
levels

LEQ Tx data rates

Link Equalization

Link Equalization

Custom Eye
Calibration

Custom Eye Scan
Calibration

True, False

0,..,2147483647

Vb
AC Fit (not 8 GT/s)

True, False

PCle Ver. 4.0,5.0,6.0
16, 32,64 GT/s

PCle Ver. 4.0, 5.0,6.0

16, 32, 64 GT/s

The values are impairment combinations (that give a
valid eye) taken from the calibration chosen under
‘Custom Calibration Source’.

PCle Ver. 4.0,5.0,6.0
16 GT/s

The number of times the group of procedures is going
to be repeated. If the value is '0', it runs only once.

PCle Ver 4.0,5.0,6.0
8,16, 32, 64 GT/s (64 GT/s only for End Point)

PCle Ver. 4.0, 5.0,6.0
If set to True, the same clock setup will be used as for
End Point DUTs.

Maximum number of times that ValiFrame tries to train
the DUT into loopback mode. If it is not possible within
these tries, the test is aborted automatically. When
Power Switch Automation is not checked, ValiFrame
prompts you to retry every time loopback fails.
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Category/Parameter DUT Type

Level (where

Values

Conditions/Description/Where it can be changed

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host

Power Cycle Off On Duration

Power Cycle Settling Time

Power Switch Channel Number

Use Power Switch Automation

Loopback Training Settings (see Note on page 290)

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host
End Point
Root Complex
Add-In Card
System

Custom Voltage

Suppress Loopback Training

Messages

Use Custom Training Voltage

Use Gen3 EIEOS

292

shown in GUI)

Link Equalization

Link Equalization

Link Equalization

Link Equalization

LEQ Rx data rates

LEQ Rx data rates
LEQ Tx data rates

LEQ Rx data rates

LEQ Rx data rates
LEQ Tx data rates

True, False

100mVto 1.2V

True, False

True, False

True, False

The duration between powering the DUT off and then
powering it on again.

The wait time after the DUT is powered on and before
the test continues with loopback (LB) training.

This sets the channel number of the power switch
channel that is connected to the DUT

This is visible only if a power switch has been
configured in the Station Configurator.

If True, the DUT is powered on/off automatically by the
software and the loopback training can be run without
user intervention.

PCle Ver. 4.0, 5.0, 6.0
8,16, 32,64 GT/s

PCle Ver. 4.0,5.0,6.0
8,16, 32, 64 GT/s
(64 GT/s only for LEQ Rx data rates)

PCle Ver. 4.0,5.0,6.0
8,16, 32, 64 GT/s

PCle Ver. 4.0,5.0,6.0
16 GT/s
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Category/Parameter

DUT Type
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Conditions/Description/Where it can be changed

Generator Clock
32 GT/s Sinusoidal SSC Spur

32 GT/s SSC Deviation

32 GT/s Use SSC

64 GT/s Sinusoidal SSC Spur

64 GT/s Use SSC

Data Rate Deviation

Ref Clock Multiplier Bandwidth

Sinusoidal SSC Spur
SSC Deviation

SSC Frequency

Use SSC

End Point
Root Complex

Add-In Card

End Point
Add-In Card

End Point

End Point

End Point
Root Complex
Add-In Card
System
Device

Host

Root Complex
System

Host

End Point

Add-In Card
Device
End Point

Add-In Card
Device

End Point
Add-In Card
Device

Level (where Values

shown in GUI)

LEQ Receiver 0to25ns

LEQ Receiver 0 to 5000 ppm
LEQ Receiver True, False
LEQ Receiver 0to25ns

LEQ Receiver True, False

LEQ Rx data rates

LEQ Receiver 100 kHz, 2 MHz,

5 MHz
LEQ Receiver
LEQ Receiver
LEQ Receiver
LEQ Receiver True, False

PCle Ver. 5.0, 6.0

Only available/editable if “Clock Architecture” (in
Configure DUT dialog box) is set to “Separate Ref
Clocks Independent SSC” and “Treat 33kHz as
separate SJ frequency” (under “Impairments” for the
LEQ Receiver node) is set to False.

PCle 5.0
Available only if ‘32 GT/s Use SSC’ is True.

PCle 5.0, 6.0

For End Point, only available if “Clock Architecture” (in
Configure DUT dialog box) is set to “Separate Ref
Clocks Independent SSC”.

PCle 6.0
Available only if ‘64 GT/s Use SSC’ is True.

PCle 6.0

Only available/editable if “Clock Architecture” (in
Configure DUT dialog box) is set to “Separate Ref
Clocks Independent SSC” and “Treat 33kHz as
separate SJ frequency” (under “Impairments” for the
LEQ Receiver node) is set to False.

PCle Ver. 4.0, 5.0,6.0
8,16, 32, 64 GT/s
For End Point, Root Complex: Not 8 GT/s.

PCle Ver. 4.0,5.0,6.0

PCle Ver. 4.0,5.0,6.0
PCle Ver. 4.0,5.0

PCle Ver. 4.0, 5.0, 6.0

Only available/editable if “Clock Architecture” (in
Configure DUT dialog box) is set to “Separate Ref
Clocks Independent SSC”. Additionally, for PCle Ver.
6.0, “Treat 33kHz as separate SJ frequency” (under
“Impairments” for the LEQ Receiver node) must be set
to False.

PCle Ver. 4.0, 5.0, 6.0
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Category/Parameter

DUT Type

Level (where

Values

Conditions/Description/Where it can be changed

Impairments

Treat 33kHz as separate SJ

frequency

Loopback Training

Interactive Training Script File

Link Training Lane Number

Precoding Auto Detection

Training through

End Point
Root Complex

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System

End Point
Root Complex
Add-In Card
System
Device, Host

Interactive Link Training (see Note on page 290)

Drop Link Method

DUT Initial Preset

DUT Initial Preset Gen4

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Add-In Card
Device

End Point
Add-In Card

shown in GUI)

LEQ Receiver

LEQ Rx data rates

LEQ Tx data rates

Lane

LEQ Rx data rates

LEQ Rx data rates
LEQ Tx data rates

LEQ Rx data rates

LEQ Rx data rates

LEQ Rx data rates

True, False

True, False

LO-Recovery

LO-Recovery with
Speed Bypass

Configuration with
Equalization

LTSSM
Power Cycle

PO, ...P9

PO, ..., P9

PCle Ver. 6.0

According to PCle Ver. 6.0, the 33 kHz frequency must
be treated as a separate frequency point.

Read-only in Compliance Mode, editable in Expert
Mode. Default value: True.

PCle Ver. 4.0,5.0,6.0

8,16, 32, 64 GT/s

(64 GT/s only LEQ Rx data rates and only End Point.)
The link training suite settings file (script file), and
path, that will be used for loopback training.

PCle Ver. 4.0,5.0,6.0

8,16, 32,64 GT/s

LEQ Rx and LEQ Tx are coupled for the same lane and
data rate.

PCle 5.0,6.0

32,64 GT/s

If set to True, the test automation will automatically
switch to a precoded test pattern at the generator if
the DUT has requested it during loopback training.
When set to True, the test automation will also try to
re-sync on a precoded pattern if the synchronization
did not work with a non-precoded pattern at the first
attempt. Please note that link training can take
significantly longer when Precoding Auto Detection is
enabled.

PCle Ver. 4.0,5.0,6.0

8,16, 32, 64 GT/s

(For 64 GT/s, only LEQ Rx data rates.)

Not all training methods are available for all data
rates.

PCle Ver. 4.0, 5.0, 6.0

8,16, 32, 64 GT/s

Select the method used to drop the link during link
training.

PCle Ver. 4.0, 5.0, 6.0
8,16, 32, 64 GT/s

PCle Ver. 4.0,5.0,6.0
16, 32,64 GT/s
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Category/Parameter DUT Type Level (where Values
shown in GUI)
DUT Initial Preset Genb End Point LEQ Rx datarates PO, ..., P9
Add-In Card
DUT Initial Preset Gen6 End Point LEQ Rx datarates QO, ..., Q10

DUT Start Preset Choice Gen4 Root Complex LEQ Rx datarates ~ System Board
System Defined
User Defined

DUT Start Preset Choice Gen5 Root Complex LEQ Rx datarates ~ System Board
System Defined
User Defined

DUT Start Preset Choice Gen6 Root Complex LEQ Rx datarates ~ System Board
Defined
User Defined

DUT Target Preset End Point LEQ Rx datarates PO, ..., P10
Root Complex
Add-In Card
System
Device, Host

DUT Target Preset Gen4 End Point LEQ Rx datarates PO, ..., P10
Root Complex
Add-In Card
System

DUT Target Preset Genb End Point LEQ Rx datarates PO, ..., P10
Root Complex
Add-In Card
System

DUT Target Preset Gen6 End Point LEQ Rx datarates QOQ, ..., Q10
Root Complex

Generator Full Swing End Point LEQ Rx data rates
Root Complex
Add-In Card
System
Device, Host

Generator Start Preset End Point LEQ Rx datarates PO, ..., P9
Add-In Card LEQ Tx data rates
Device

Appendix A: PCle Parameters 9

Conditions/Description/Where it can be changed

PCle Ver. 5.0, 6.0
32,64 GT/s

PCle Ver. 6.0
64 GT/s

PCle Ver, 4.0,5.0, 6.0

16,32, 64 GT/s

The properties “DUT Start Preset Choice GenX” (for X =
4,5, 6) are linked. Once you have chosen the value for
one of them, the same value is used for the others.

PCle Ver. 5.0, 6.0

32,64 GT/s

The properties “DUT Start Preset Choice GenX” (for X =
4,5, 6) are linked. Once you have chosen the value for
one of them, the same value is used for the others.

PCle Ver. 6.0

64 GT/s

The properties “DUT Start Preset Choice GenX” (for X =
4,5, 6) are linked. Once you have chosen the value for
one of them, the same value is used for the others.

PCle Ver. 4.0,5.0,6.0
8,16, 32, 64 GT/s

PCle Ver. 4.0,5.0,6.0
16,32, 64 GT/s

PCle Ver. 5.0, 6.0
32,64 GT/s

PCle Ver. 6.0
64 GT/s

PCle Ver. 4.0,5.0,6.0
8,16, 32, 64 GT/s

PCle Ver. 4.0,5.0,6.0
8,16, 32,64 GT/s
(64 GT/s only for LEQ Rx data rates.)
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Category/Parameter DUT Type

End Point
Root Complex

Add-In Card
System

Generator Start Preset Gen4

End Point
Root Complex
Add-In Card
System

Generator Start Preset Gen5

End Point
Root Complex

Generator Start Preset Gen6

Level (where

shown in GUI)

LEQ Rx data rates
LEQ Tx data rates

LEQ Rx data rates
LEQ Tx data rates

LEQ Rx data rates

Values

PO, ..., P9
PO, ..., P9
Qo, .., Q10

Conditions/Description/Where it can be changed

PCle Ver. 4.0, 5.0, 6.0

16, 32, 64 GT/s (64 GT/s only for LEQ Rx data rates.)
The generator Tx will use this preset in link
equalization phase 1. Note: This setting will be applied
in the Jitter Tolerance and Sensitivity tests only.

For Root Complex and System: This parameter is
visible/editable only if the parameter “DUT Start
Preset Choice Gen4” is set to “User Defined”.

PCle Ver. 5.0, 6.0

32, 64 GT/s (64 GT/s only for LEQ Rx data rates.)

The generator Tx will use this preset in link
equalization phase 1. Note: This setting will be applied
in the Jitter Tolerance and Sensitivity tests only.

For Root Complex and System: This parameter is
visible/editable only if the parameter “DUT Start
Preset Choice Gen5” is set to “User Defined”.

PCle Ver. 6.0

64 GT/s

The generator Tx will use this preset in link
equalization phase 1. Note: This setting will be applied
in the Jitter Tolerance and Sensitivity tests only.

For Root Complex and System: This parameter is
visible/editable only if the parameter “DUT Start
Preset Choice Gen6” is set to “User Defined”.

Select Start Preset Gen4 End Point LEQ Rx datarates User Defined PCle Ver. 4.0,5.0,6.0
Add-In Card LTSSM Defined 16, 32,64 GT/s
LTSSM EQTS2
Defined
Select Start Preset Genb End Point LEQ Rx datarates User Defined PCle Ver. 5.0, 6.0
Add-In Card LTSSM Defined 32,64 GT/s
LTSSM EQTS2 The value ‘LTSSM Defined’ is available only when the
Defined property ‘Training Through’ (under ‘Loopback Training’)
is selected as ‘Configuration’ or ‘LO-Recovery'.
Select Start Preset Gen6 End Point LEQ Rx datarates  User Defined PCle Ver. 6.0
LTSSM Defined 64 GT/s
LTSSM EQTS2 The value ‘LTSSM EQTS2 Defined’ is available only
Defined when the property ‘Training Through’ (under ‘Loopback
Training’) is selected as ‘Configuration’ or
‘L0-Recovery’.
Speed Change Control Root Complex LEQ Rx datarates BERT, DUT PCle Ver. 4.0, 5.0,6.0
System 8,16, 32,64 GT/s
Host
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Category/Parameter

DUT Type

Level (where

Values

Appendix A: PCle Parameters 9

Conditions/Description/Where it can be changed

Error Detector

Analyzer Equalization

CDR Loop Bandwidth

CDR Loop Selection

Enable FEC

Fast Alignment

Initial Analyzer Equalization

Input Range

Input Range for Loopback

Training

Lower Analyzer Threshold

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host

End Point
Root Complex
Add-In Card
System
Device, Host
End Point
Root Complex
Add-In Card
System
Device, Host
End Point
Root Complex

shown in GUI)

LEQ Rx data rates
LEQ Tx data rates

LEQ Rx data rates
LEQ Tx data rates

LEQ Rx data rates

LEQ Rx data rates

LEQ Rx data rates
LEQ Tx data rates

LEQ Rx data rates
LEQ Tx data rates

LEQ Rx data rates
LEQ Tx data rates

LEQ Rx data rates
LEQ Tx data rates

LEQ Rx data rates

1,..,120.

1, .., 55 for 64 GT/s

5 kHz to 20 MHz

LoopT, ..., Loop4

True, False

True, False

0,..,120

100 mV to 800 mV

100 mV to 800 mV

-400 mVto -1 mV

PCle Ver. 4.0,5.0,6.0

8,16, 32, 64 GT/s

(64 GT/s only for LEQ Rx data rates.)

Available only if ‘Use Auto Analyzer Equalization’ is set
to False.

PCle Ver. 4.0,5.0,6.0

8,16, 32, 64 GT/s

(64 GT/s only for LEQ Rx data rates.)

The loop bandwidth of the JBERT error detector CDR.

PCle Ver. 4.0, 5.0, 6.0

8,16, 32, 64 GT/s

The loops available depend on the value of the CDR

Loop Bandwidth as follows:

Always: Loop

CDR Loop Bandwidth > 3 MHz: Loop1, Loop2

CDR Loop Bandwidth > 5 MHz: Loop1, Loop2, Loop3

CDR Loop Bandwidth > 8 MHz: Loop1, Loop2, Loop3,
Loop4

PCle Ver. 6.0
64 GT/s

PCle Ver. 4.0,5.0,6.0
8,16, 32, 64 GT/s
(64 GT/s only for LEQ Rx data rates.)

PCle Ver. 4.0,5.0,6.0

8,16, 32, 64 GT/s

(64 GT/s only for LEQ Rx data rates.)

Available only if ‘Use Auto Analyzer Equalization’ is
enabled.

PCle Ver. 4.0,5.0,6.0
8,16, 32,64 GT/s
(64 GT/s only for LEQ Rx data rates.)

PCle Ver. 4.0,5.0,6.0
8,16, 32, 64 GT/s
(64 GT/s only for LEQ Rx data rates.)

PCle Ver. 6.0
64 GT/s
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Category/Parameter DUT Type Level (where Values Conditions/Description/Where it can be changed
shown in GUI)
Manually align error detector End Point LEQ Receiver True, False PCle Ver. 4.0, 5.0,6.0
sampling point Root Complex
Add-In Card
System
Device, Host
Middle Analyzer Threshold End Point LEQ Rx datarates -124mVto PCle Ver. 6.0
Root Complex +124 mV 64 GT/s
Pause Before Auto-Align End Point LEQ Rx datarates True, False PCle Ver. 4.0,5.0,6.0
Root Complex 8 GT/s
Add-In Card The execution is paused to let the user carry out
System manual optimization of the DUT receiver.
Device, Host
Polarity End Point LEQ Rx datarates Normal PCle Ver. 4.0, 5.0, 6.0
Root Complex LEQ Tx data rates  Inverted 8,16, 32,64 GT/s
Add-In Card (64 GT/s only for LEQ Rx data rates.)
System Polarity of the analyzer input.
Device, Host
Retries for Auto Analyzer End Point LEQ Rxdatarates 1,..,5 PCle Ver. 4.0,5.0,6.0
Equalization Root Complex LEQ Tx data rates 8,16, 32, 64 GT/s (64 GT/s only for LEQ Rx data rates.)
Add-In Card Available only if ‘Use Auto Analyzer Equalization’ is
System enabled.
Device, Host This defines how often the Error Detector FFE
Optimization will be performed. Between each
optimization the sample delay will be aligned.
Threshold End Point LEQ Rx datarates -400 mV to PCle Ver. 4.0,5.0,6.0
Root Complex LEQ Tx data rates +400 mV 8,16,32GT/s
Add-In Card
System
Device
Host
Upper Analyzer Threshold End Point LEQ Rx datarates +1mVto+400mV  PCle Ver. 6.0
Root Complex 64 GT/s
Use Auto Analyzer Equalization End Point LEQ Rx datarates  True, False PCle Ver. 4.0, 5.0,6.0
Root Complex LEQ Tx data rates 8,16, 32, 64 GT/s
Add-In Card (64 GT/s only for LEQ Rx data rates.)
System This optimization will not be performed if ‘Manually
Device, Host align error detector sampling point’ is enabled.
Redriver
Boost End Point LEQ Rx datarates 0to33 Only if a redriver is connected.
Root Complex LEQ Tx data rates Sets Equalizer Boost for the Linear Equalization.
Add-In Card
System
Device, Host
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Category/Parameter DUT Type Level (where Values Conditions/Description/Where it can be changed
shown in GUI)

Eye Expander End Point LEQ Rx datarates 0to3 Only if a redriver is connected.
Root Complex LEQ Tx data rates Sets Equalizer Eye Expander for the Linear
Add-In Card Equalization.
System
Device, Host

DC Gain End Point LEQ Rxdatarates 0to3 Only if a redriver is connected.
Root Complex LEQ Tx data rates Sets Equalizer DC Gain for the Linear Equalization.
Add-In Card
System
Device, Host

Driver Gain End Point LEQ Rxdatarates 0to3 Only if a redriver is connected.
Root Complex LEQ Tx data rates Sets Driver Gain.
Add-In Card
System
Device, Host

BER Measurement

Relax Time End Point LEQ Rx datarates 100 ms,...,37500s PCle Ver. 4.0,5.0,6.0
Root Complex 8,16, 32,64 GT/s
Add-In Card The time between when the eye-opening is changed
System and the start of a BER measurement. This delay is to
Device, Host allow the DUT to adjust to the new settings.

Parameter

Generator Output Voltage End Point LEQ Transmitter ~ 0dB,...,6 dB PCle Ver. 4.0, 5.0,6.0

Compensation Root Complex Compensation for voltage attenuation caused by the

Add-In Card combination of power splitters and attenuators.
System
Device, Host

Scope Connection for Link EQ Tx  End Point LEQ Transmitter ~ Chan 12 3 4 Direct  PCle Ver. 4.0, 5.0, 6.0

Tests Root Complex Connect Oscilloscope Channels for LEQ Tx Tests
Add-In Card Channel 13
System Differential Probe
Device, Host Channel 2 4
Differential Probe

Skip BER Check End Point LEQ Transmitter  True, False PCle Ver. 4.0,5.0,6.0
Root Complex If True, LTSSM trains DUT into loopback but then skips
Add-In Card the BER check. It can be helpful if at some DUT Tx
System preset the error detector shows a constant BER
Device, Host because of high insertion loss.
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PCle Parameters for Individual Procedures

PCle Parameters for Individual Procedures — All Procedures

These parameters are displayed in the GUI at the level of an individual
procedure in the procedure tree and are the same for (nearly) all

procedures.
Table 19 PCle Parameters for (Nearly) All Individual Procedures
Calibration Data Version The version of the N5991 ValiFrame software that was used to obtain the data of the prerequisite calibrations, i.e.,

the calibration data required in order to perform the current procedure (test or calibration).

Compliant Read-only in the parameter grid. It indicates whether the procedure you are running is compliant with the PCle

specification.

= True: You are working in Compliance Mode OR you are working in Expert Mode but all parameters that can be
edited only in Expert Mode have their default values.

= False: You are working in Expert mode and a parameter that can be edited only in Expert Mode does not have
its default value.

The mode can be selected in the Configure DUT panel.

False is also shown if you are working offline or if any of the prerequisite calibrations were not performed in

compliant conditions.

If the value is False, an additional property (Non-compliance reason(s)) is shown to indicate why the data is not

compliant.
Non-compliance reason(s) Possible reasons include: the required calibrations were run offline, with unreleased software, with old firmware.
Offline = If True, the test automation software is not connected to any instrument. This mode should be used for

demonstrations and checks only. It is not valid for calibrations or measurements.
= If False, the software is connected to instruments and produces valid data. It is read-only in the parameter
grid. It can be set in the Instrument Configuration step of the Station Configurator.

Software Version The version of the N5991 ValiFrame software currently being used.
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PCle Parameters for Individual Procedures — Calibration

Category/Parameter

These parameters are displayed in the GUI at the level of an individual
procedure in the Calibration part of the procedure tree. See also Table 19
on page 300 for parameters that are used in practically all procedures and
Table 23 on page 323 for sequencer parameters.

Table 20 PCle Calibration Parameters for Individual Procedures

Description, Values, Where shown in GUI (which procedures)

None

DM Interference Step Size

EQ Calibration Pattern

Equalization Mode

Equalization Preset Range

Loop Levels

Measure All Generator Voltages

Measurement Algorithm

Measurement Method

Number of Averages

Random Jitter Step Size

Re-calibrate on Final Channel

The amount of additional DM interference added to the simulation at each step.
Stressed Jitter Eye Calibration (8 GT/s)

Two pattern is usually used in order to remove reflections.
Values: EQ Two Pattern, 64 zeros, 64 ones; EQ Two Pattern, 16 zeros, 16 ones; EQ One Pattern, 64 zeros, 64 ones

TXEQ and Launch Voltage Calibration (8, 16, 32 GT/s) TXEQ and Launch Voltage Measurement (8, 16, 32 GT/s)
Values: Presets, Custom Values, Cursors
Eye Height and Width Scan (16, 32, 64 GT/s)

Values: PO ... P9

Final Equalization Preset Optimization (16 GT/s) Initial Equalization Preset Optimization (16 GT/s)
Values: 2 to 14

Custom Eye Scan Calibration (16, 32, 64 GT/s) Processing of Pre-Recorded Steps (64 GT/s)

Eye Height and Width Scan (16, 32, 64 GT/s)

For M8040A: If True, all generator voltages are measured. If False, only voltages where the cursors have different
signs are measured. This increases the speed of the calibration.
With the MB020A, all generator voltages are always measured.

TXEQ and Launch Voltage Calibration (8, 16, 32 GT/s)

For details of the algorithms, see TXEQ and Launch Voltage Calibration on page 108.
Values: Precision Presets, Measure All Coefficients, Speed-Optimized Measurement

TXEQ and Launch Voltage Calibration (64 GT/s)

Values: VNA (manual), Step Response Scope (auto)

Insertion Loss Calibration (16 GT/s)

The number of measurements averaged for each value.

End Point CMSI Calibration (2.5, 5, 8 GT/s)
The amount by which the random jitter amplitude is increased at each step.

RJ Calibration (8 GT/s)

If True, the calibration starts on the final channel from the previous compliance eye calibration instead of the
highest loss channel. A successful previous compliance eye calibration is required when selecting this.
Values: True, False

Compliance Eye Calibration (64 GT/s)
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Category/Parameter Description, Values, Where shown in GUI (which procedures)

Save Calibration Data Choose whether to save the created calibration data (True) or not (False). If False, the calibration will have to be
rerun when ValiFrame is restarted.

Insertion Loss Calibration (16 GT/s)

Select Measurement Algorithm For details of the algorithms, see TxEQ and Launch Voltage Calibration on page 108.
Values: Measure All Coefficients, Speed-Optimized Measurement

TXEQ and Launch Voltage Calibration (8, 16, 32 GT/s)

Show Plots Values: True, False
Eye Height and Width Scan (16, 32, 64 GT/s) Processing of Pre-Recorded Steps (64 GT/s)
Sinusoidal Jitter The amount of sinusoidal jitter added to the simulation of the stressed eye.

Stressed Jitter Eye Calibration (8 GT/s)
Skip Preset and CTLE Optimization ~ Values: True, False
Compliance Eye Calibration (64 GT/s)

Stop Random Jitter The maximum RJ amplitude that is calibrated.
RJ Calibration (8 GT/s)
Trace Loss Increment The amount by which the trace loss is increased at each step.
Insertion Loss Calibration (16 GT/s)
Trace Number Start Value Channel Calibration (16 GT/s)
Trace Number Stop Value Channel Calibration (16 GT/s)
Verification Mode If True, instead of calibrating, the procedure uses the last successful calibration to apply values to the instrument.

This can be used to confirm the calibration data if necessary.
Values: True, False

CMSiI Calibration (8, 16, 32, 64 GT/s) HF SJ Calibration (16, 32, 64 GT/s)
Compliance Eye Calibration (16, 32, 64 GT/s) RJ Calibration (8, 16, 32, 64 GT/s)
DMSI Calibration (8, 16, 32, 64 GT/s) Stressed Jitter Eye Calibration (8_GT/s)
Eye Height Calibration (2.5, 5 GT/s) TxEQ and Launch Voltage Calibration (8, 16, 32,
HF Second Tone SJ Calibration (64 GT/s) 64 GT/s)

Generator

CMSI Common mode sinusoidal interference added to the signal.
Channel Calibration (16 GT/s) Final Equalization Preset Optimization (16 GT/s)
Compliance Eye Calibration (64 GT/s) Initial Equalization Preset Optimization (16 GT/s)
Custom Eye Calibration (64 GT/s) Pre-Compliance Eye Calibration (64 GT/s)
Custom Eye Scan Calibration (64 GT/s)

Common Mode Interference Common mode interference added to the signal.
Compliance Eye Calibration (16, 32 GT/s) Custom Eye Scan Calibration (16, 32 GT/s)
Custom Eye Calibration (16, 32 GT/s) Pre-Compliance Eye Calibration (16, 32 GT/s)
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Category/Parameter Description, Values, Where shown in GUI (which procedures)

De-Emphasis Value of De-Emphasis in dB applied to the signal.

Channel Calibration (16 GT/s)

Compliance Eye Calibration (16, 32, 64 GT/s)

Custom Eye Calibration (16, 32, 64 GT/s)

Custom Eye Scan Calibration (16, 32, 64 GT/s)

Eye Height and Width Measurement (16, 32, 64 GT/s)

Differential Mode Interference Differential mode interference added to the signal.
Custom Eye Calibration (16, 32 GT/s)
Differential Voltage Value of differential voltage at the generator.

Custom Eye Calibration (16, 32 GT/s)

HF SJ Calibration (16, 32 GT/s)

Pre-Compliance Eye Calibration (16, 32, 64 GT/s)

RJ Calibration (16, 32 GT/s)

TXEQ and Launch Voltage Measurement (8, 16, 32 GT/s)

Eye Height and Width Measurement (16, 32 GT/s)

Eye Height and Width Measurement (16, 32 GT/s)

DMSI Differential mode sinusoidal interference added to the signal.

Channel Calibration (16 GT/s)
Custom Eye Calibration (64 GT/s)
Eye Height and Width Measurement (64 GT/s)

Generator Launch Voltage Value of launch voltage at the generator.

Channel Calibration (16 GT/s)
Custom Eye Calibration (64 GT/s)
Eye Height and Width Measurement (64 GT/s)

Generator Voltage Value of voltage at the generator.

HF SJ Calibration (16, 32 GT/s)
RJ Calibration (16, 32 GT/s)

Pre-Shoot Value of Pre-Shoot in dB applied to the signal.

Channel Calibration (16 GT/s)

Compliance Eye Calibration (16, 32 GT/s)

Custom Eye Calibration (16, 32 GT/s)

Custom Eye Scan Calibration (16, 32 GT/s)

Eye Height and Width Measurement (16, 32 GT/s)

Pre-Shoot1 Value of Pre-Shoot1 in dB applied to the signal.

Compliance Eye Calibration (64 GT/s)
Custom Eye Calibration (64 GT/s)
Custom Eye Scan Calibration (64 GT/s)

Pre-Shoot2 Value of Pre-Shoot2 in dB applied to the signal.

Compliance Eye Calibration (64 GT/s)
Custom Eye Calibration (64 GT/s)
Custom Eye Scan Calibration (64 GT/s)

Random Jitter Amount of random jitter added to the signal.
Channel Calibration (16 GT/s)
Compliance Eye Calibration (16, 32, 64 GT/s)

Custom Eye Calibration (16, 32, 64 GT/s)
Custom Eye Scan Calibration (16, 32, 64 GT/s)

Final Equalization Preset Optimization (16 GT/s)
Initial Equalization Preset Optimization (16 GT/s)

Final Equalization Preset Optimization (16 GT/s)
Initial Equalization Preset Optimization (16 GT/s)

TXEQ and Launch Voltage Measurement (8, 16, 32 GT/s)

HF SJ Calibration (16, 32 GT/s)

Pre-Compliance Eye Calibration (16, 32 GT/s)

RJ Calibration (16, 32 GT/s)

TXEQ and Launch Voltage Measurement (8, 16, 32 GT/s)

Eye Height and Width Measurement (64 GT/s)
Pre-Compliance Eye Calibration (64 GT/s)

Eye Height and Width Measurement (64 GT/s)
Pre-Compliance Eye Calibration (64 GT/s)

Eye Height and Width Measurement (16, 32, 64 GT/s)
Final Equalization Preset Optimization (16 GT/s)
Initial Equalization Preset Optimization (16 GT/s)
Pre-Compliance Eye Calibration (16, 32, 64 GT/s)
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Category/Parameter

Description, Values, Where shown in GUI (which procedures)

Set Amplitude

Sinusoidal Jitter

Sinusoidal Jitter Frequency

Loop n

Scan Parameter (Loop n)

Equalization Preset Range

“Parameter” Start Value

“Parameter” Stop Value

“Parameter” Scale Type

“Parameter” Number of Steps

Value of launch voltage at the generator.
TXEQ and Launch Voltage Calibration (8, 16, 32 GT/s)
Amount of sinusoidal jitter added to the signal.

Channel Calibration (16 GT/s) Final Equalization Preset Optimization (16 GT/s)
Custom Eye Calibration (16, 32, 64 GT/s) Initial Equalization Preset Optimization (16 GT/s)
Eye Height and Width Measurement (16, 32, 64 GT/s)

Frequency of sinusoidal jitter added to the signal.

Channel Calibration (16 GT/s) Custom Eye Scan Calibration (16, 32 GT/s)
Compliance Eye Calibration (16, 32 GT/s) Final Equalization Preset Optimization (16 GT/s)
Custom Eye Calibration (16, 32 GT/s) Initial Equalization Preset Optimization (16 GT/s)

Here n can take the values 1 to 14. There must be at least two loops.

= For Custom Eye Scan Calibration (16, 32, 64 GT/s):
By default, Scan Parameter (Loop 1) is set to Differential Mode Sinusoidal Interference
The other available parameters are Generator Launch Voltage and Sinusoidal Jitter.
= For Eye Height and Width Scan (16, 32, 64 GT/s):
By default, Scan Parameter (Loop 1) is set to Equalization Preset.
= For Processing of Pre-Recorded Steps (64 GT/s):
By default, Scan Parameter (Loop 1) is set to PreCursor2.
The values Equalization Preset and Generator Launch Voltage are not available to be scanned.
Values: Equalization Preset, Generator Launch Voltage, Differential Mode Sinusoidal Interference, Common Mode
Sinusoidal Interference, Random Jitter, Sinusoidal Jitter, Sinusoidal Jitter Frequency, CTLE, ISI/Trace Number

Custom Eye Scan Calibration (16, 32, 64 GT/s) Processing of Pre-Recorded Steps (64 GT/s)
Eye Height and Width Scan (16, 32, 64 GT/s)

Available if Scan Parameter (Loop n) is set to Equalization Preset.
Values: Q0-Q9

Eye Height and Width Scan (16, 32, 64 GT/s)
Here “Parameter” can be any of the values given for Scan Parameter (Loop n), apart from Equalization Preset.

Custom Eye Scan Calibration (16, 32, 64 GT/s) Processing of Pre-Recorded Steps (64 GT/s)
Eye Height and Width Scan (16, 32, 64 GT/s)

Here “Parameter” can be any of the values given for Scan Parameter (Loop n), apart from Equalization Preset.

Custom Eye Scan Calibration (16, 32, 64 GT/s) Processing of Pre-Recorded Steps (64 GT/s)
Eye Height and Width Scan (16, 32, 64 GT/s)

Here “Parameter” can be any of the values given for Scan Parameter (Loop n), apart from Equalization Preset.
Values: Linear, Logarithmic

Custom Eye Scan Calibration (16, 32, 64 GT/s) Processing of Pre-Recorded Steps (64 GT/s)
Eye Height and Width Scan (16, 32, 64 GT/s)

Here “Parameter” can be any of the values given for Scan Parameter (Loop n), apart from Equalization Preset.

Custom Eye Scan Calibration (16, 32, 64 GT/s) Processing of Pre-Recorded Steps (64 GT/s)
Eye Height and Width Scan (16, 32, 64 GT/s)
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Description, Values, Where shown in GUI (which procedures)

Fixed Parameters

“Parameter”

Oscilloscope
CTLE

Do Auto Scale

Fixed Vertical Scale of Scope
Channels

Horizontal Range

Number of Averages

Number of Waveform Averages

The parameters listed under “Fixed Parameters” are those listed under “Scan Parameter (Loop n)” (see Loop n just
above) that are not scanned but held fixed. ISI is not included here.

Custom Eye Scan Calibration (16, 32, 64 GT/s) Processing of Pre-Recorded Steps (64 GT/s)
Eye Height and Width Scan (32, 64 GT/s)

The value of CTLE in dB.
Eye Height and Width Measurement (16, 32, 64 GT/s) Pre-Compliance Eye Calibration (32, 64 GT/s)

If True, the vertical scale of the oscilloscope channel is set automatically.
Value: True, False

Compliance Eye Calibration (64 GT/s) Eye Height and Width Scan (64 GT/s)
Custom Eye Calibration (64 GT/s) Pre-Compliance Eye Calibration (64 GT/s)
Custom Eye Scan Calibration (64 GT/s) Processing of Pre-Recorded Steps (64 GT/s)

Eye Height and Width Measurement (64 GT/s)

The vertical scale of the oscilloscope channel.
If “Do Auto Scale” is set to True, the value here is read only.

Compliance Eye Calibration (64 GT/s) Eye Height and Width Scan (64 GT/s)
Custom Eye Calibration (64 GT/s) Pre-Compliance Eye Calibration (64 GT/s)
Custom Eye Scan Calibration (64 GT/s) Processing of Pre-Recorded Steps (64 GT/s)

Eye Height and Width Measurement (64 GT/s)

The Horizintal Range that will be set on the oscilloscope during the calibration. This will determine how many Uls
will be displayed during the calibration.

DMSI Calibration (16 GT/s)

Number of measurements averaged for each (jitter) value.

AWG Amplitude Correction Calibration (32 GT/s) HF SJ Calibration (16, 32, 64 GT/s)

Channel Calibration (16 GT/s) Initial Equalization Preset Optimization (16 GT/s)
Compliance Eye Calibration (16, 32, 64 GT/s) Insertion Loss Calibration (16, 32 GT/s)

Custom Eye Calibration (16, 32, 64 GT/s) Pre-Compliance Eye Calibration (16, 32, 64 GT/s)
Custom Eye Scan Calibration (16, 32, 64 GT/s) Processing of Pre-Recorded Steps (64 GT/s)

Eye Height and Width Measurement (16, 32, 64 GT/s) Pulsewidth Jitter Calibration (64 GT/s)

Eye Height and Width Scan (16, 32, 64 GT/s) RJ Calibration (16, 32, 64 GT/s)

Final Equalization Preset Optimization (16 GT/s) SNDR Calibration (64 GT/s)

HF Second Tone SJ Calibration (64 GT/s)

Number of waveforms that are averaged during the scope acquisition. A higher number will reduce the noise floor.

AWG Amplitude Correction Calibration (32 GT/s) Final Equalization Preset Optimization (16 GT/s)
Channel Calibration (16 GT/s) Initial Equalization Preset Optimization (16 GT/s)
CMSI Calibration (16, 32 GT/s) Insertion Loss Calibration (16, 32 GT/s)
Compliance Eye Calibration (16, 32, 64 GT/s) Pre-Compliance Eye Calibration (16, 32, 64 GT/s)
Custom Eye Calibration (16, 32, 64 GT/s) Processing of Pre-Recorded Steps (64 GT/s)
Custom Eye Scan Calibration (16, 32, 64 GT/s) TXEQ and Launch Voltage Calibration (8, 16, 32,
DMSI Calibration (16, 32 GT/s) 64 GT/s)

Eye Height and Width Measurement (16, 32, 64 GT/s) TXEQ and Launch Voltage Measurement (8, 16, 32,
Eye Height and Width Scan (16, 32, 64 GT/s) 64 GT/s)
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Category/Parameter

Description, Values, Where shown in GUI (which procedures)

Number of Uls

Optimize CTLE

Scope Bandwidth

Scope Skew

Vertical Scale

Preset and CTLE Optimization
DMSI

Equalization Preset Range

Number of Averages

Presets Range

Sinusoidal Jitter

Number of unit intervals tested. Values: 1 to 1000.

CMSI Calibration (16 GT/s) Pulsewidth Jitter Calibration (64 GT/s)
HF Second Tone SJ Calibration (64 GT/s) RJ Calibration (16, 32, 64 GT/s)
HF SJ Calibration (16, 32, 64 GT/s)

Values: True, False

Eye Height and Width Measurement (16 GT/s) Eye Height and Width Scan (16 GT/s)
Bandwidth selected on the oscilloscope.

AWG Amplitude Correction Calibration (32, 64 GT/s) HF SJ Calibration (16, 32, 64 GT/s)

Channel Calibration (16 GT/s) Initial Equalization Preset Optimization (16 GT/s)
CMSI Calibration (16, 32, 64 GT/s) Insertion Loss Calibration (16, 32 GT/s)
Compliance Eye Calibration (16, 32 GT/s) Pre-Compliance Eye Calibration (16, 32 GT/s)
Custom Eye Calibration (16, 32 GT/s) Pulsewidth Jitter Calibration (64 GT/s)

Custom Eye Scan Calibration (16, 32 GT/s) RJ Calibration (16, 32, 64 GT/s)

DMSI Calibration (16, 32, 64 GT/s) TXEQ and Launch Voltage Calibration (8, 16, 32,
Eye Height and Width Measurement (16, 32 GT/s) 64 GT/s)

Eye Height and Width Scan (16, 32 GT/s) TXEQ and Launch Voltage Measurement (8, 16, 32,
Final Equalization Preset Optimization (16 GT/s) 64 GT/s)

HF Second Tone SJ Calibration (64 GT/s)

If the used channels have an inter-channel skew, the value can be added here and will be compensated during
measurements.

Compliance Eye Calibration (64 GT/s) Eye Height and Width Scan (64 GT/s)
Custom Eye Calibration (64 GT/s) Pre-Compliance Eye Calibration (64 GT/s)
Custom Eye Scan Calibration (64 GT/s) Processing of Pre-Recorded Steps (64 GT/s)

Eye Height and Width Measurement (64 GT/s)
Scale of the vertical axis on the oscilloscope.
TXEQ and Launch Voltage Calibration (64 GT/s)

Differential mode sinusoidal interference added to the signal.

Compliance Eye Calibration (32, 64 GT/s) Pre-Compliance Eye Calibration (32, 64 GT/s)
Compliance Eye Calibration (64 GT/s) Pre-Compliance Eye Calibration (64 GT/s)
Number of measurements averaged for each jitter value.

Compliance Eye Calibration (32, 64 GT/s) Pre-Compliance Eye Calibration (32, 64 GT/s)
Compliance Eye Calibration (32 GT/s) Pre-Compliance Eye Calibration (32 GT/s)

Sinusoidal jitter added to the signal.

Compliance Eye Calibration (64 GT/s) Pre-Compliance Eye Calibration (64 GT/s)
SJ Sinusoidal jitter added to the signal.
Compliance Eye Calibration (32 GT/s) Pre-Compliance Eye Calibration (32 GT/s)
Search Algorithm
Maximum DMSI Compliance Eye Calibration (16, 32, 64 GT/s)
Maximum SJ Compliance Eye Calibration (16, 32, 64 GT/s)
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Description, Values, Where shown in GUI (which procedures)

Max Number of Search Steps

Max Number of Search Steps per
Channel

Minimum SJ

Minimum Vdiff

Use Nominal EH/EW Results from
Pre Comp Cal

Calibration Flow
Skip Preset and CTLE Optimization

Re-calibrate on Final Channel

Capture
Capture Mode

Seasim

Directory that contains the step
responses to process

Number of Ul

Optimize CTLE

Used Pattern

Compliance Eye Calibration (16, 64 GT/s)

Compliance Eye Calibration (32 GT/s)

Values: 1 psto 1.5625 ps
Compliance Eye Calibration (64 GT/s)

Compliance Eye Calibration (16, 32, 64 GT/s)

Values: True, False

Compliance Eye Calibration (16 GT/s)

Values: True, False
Compliance Eye Calibration (32 GT/s)
Values: True, False
Compliance Eye Calibration (32 GT/s)

This allows waveforms to be saved for the current configuration for each step of the procedure.

Values:
= Do only local eye measurement

= Only save waveform on the oscilloscope — The waveforms are saved but no measurement is performed.
= Do local eye measurement and save waveform on the oscilloscope — The normal calibration/measurement is
performed and additionally the waveforms are saved on the oscilloscope.

Eye Height and Width Measurement (32 GT/s)

Eye Height and Width Scan (32 GT/s)

Here you can specify the directory where the files that are to be used for the procedure are stored.

Processing of Pre-Recorded Steps (64 GT/s)

Values: 10 to 1000

Compliance Eye Calibration (32, 64 GT/s)

Custom Eye Calibration (32, 64 GT/s)

Custom Eye Scan Calibration (32, 64 GT/s)
Eye Height and Width Measurement (32, 64 GT/s)

Value: True, False
Custom Eye Calibration (64 GT/s)

Custom Eye Scan Calibration (64 GT/s)
Values: Clock Div 512, Clock Div 1024, Clock Div 2048
Compliance Eye Calibration (32, 64 GT/s)

Custom Eye Calibration (32, 64 GT/s)

Custom Eye Scan Calibration (32, 64 GT/s)
Eye Height and Width Measurement (32, 64 GT/s)

Eye Height and Width Scan (32, 64 GT/s)
Pre-Compliance Eye Calibration (32, 64 GT/s)
Processing of Pre-Recorded Steps (32, 64 GT/s)

Eye Height and Width Measurement (32, 64 GT/s)
Eye Height and Width Scan (32, 64 GT/s)

Eye Height and Width Scan (32, 64 GT/s)
Pre-Compliance Eye Calibration (32, 64 GT/s)
Processing of Pre-Recorded Steps (32, 64 GT/s)
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Category/Parameter Description, Values, Where shown in GUI (which procedures)
Channel
Total Channel Loss Total insertion loss of the calibration channel.
AWG Amplitude Correction Calibration (32, 64 GT/s) DMSI Calibration (16, 32, 64 GT/s)
CMSI Calibration (16, 32, 64 GT/s) Eye Height and Width Measurement (16, 32, 64 GT/s)
Compliance Eye Calibration (16, 32 GT/s) Final Equalization Preset Optimization (16 GT/s)
Custom Eye Calibration (16, 32, 64 GT/s) Initial Equalization Preset Optimization (16 GT/s)
Custom Eye Scan Calibration (16, 32, 64 GT/s) Pre-Compliance Eye Calibration (16, 32, 64 GT/s)
Trace Number Hardware trace number used for the procedure.
AWG Amplitude Correction Calibration (32, 64 GT/s) DMSI Calibration (16, 32, 64 GT/s)
CMSI Calibration (16, 64 GT/s) Eye Height and Width Measurement (16 GT/s)
Compliance Eye Calibration (16, 32 GT/s) Final Equalization Preset Optimization (16 GT/s)
Custom Eye Calibration (16, 32, 64 GT/s) Initial Equalization Preset Optimization (16 GT/s)
Custom Eye Scan Calibration (16, 32, 64 GT/s) Pre-Compliance Eye Calibration (16, 32, 64 GT/s)
Sequencer

The parameters listed in the category Sequencer in the parameter grid are described in Table 23 on page 323.
Variable ISI Pairs
CBB var. ISI pair -XXdB Channel The number of the variable ISI pair on the CCB side required for -XX dB.

Insertion Loss Calibration (16, 32 GT/s)
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PCle Parameters for Individual Procedures — Receiver

These parameters are displayed in the GUI at the level of an individual
procedure in the Receiver and Receiver Setup parts of the procedure tree.
See also Table 19 on page 300 for parameters that are used in practically
all procedures and Table 23 on page 323 for sequencer parameters.

For more details of the parameters listed in the category Sinusoidal Jitter
Variation and the relationships between them, see Rx Jitter Tolerance Test

on page 205.

Table 21

PCle Receiver Parameters for Individual Procedures

Category/ Parameter
None
CMSI Amplitude

Eye Height
Eye Width
N

Repeat Setup

Sensitivity Mode

Sinusoidal Jitter
Sinusoidal Jitter Frequency

Swap HF PJ Sources

Loopback Training
De-Empbhasis used for LB Training

Enable Impairments during
Loopback Training

Force Retraining at each BER
Measurement

Description/ Values/Where shown in GUI

Rx Compliance Setup (2.5, 5 GT/s)
Rx Compliance Test (2.5, 5 GT/s)

Rx Stressed Jitter Eye Setup (8_GT/s)
Rx Stressed Jitter Eye Setup (8_GT/s)

Rx Compliance Setup (2.5, 5_GT/s)
Rx Compliance Test (2.5, 5_GT/s)

Values: True, False
Rx Impairments Setup (32, 64 GT/s)

Rx Jitter Tolerance Test (2.5, 5 GT/s)
Rx Sensitivity Test (2.5, 5 GT/s)

Rx Stressed Jitter Eye Test (8_GT/s)
Rx Stressed Jitter Eye Test (8_GT/s)

Rx Jitter Tolerance Test (2.5, 5_GT/s)
Rx Sensitivity Test (2.5, 5_GT/s)

Values: Differential Mode Interference, Generator Launch Voltage

Rx Custom Sensitivity Test (16, 32 GT/s)
Rx Stressed Jitter Eye Setup (8_GT/s)
Rx Stressed Jitter Eye Setup (8_GT/s)

Rx Sensitivity Test (16, 32 GT/s)
Rx Stressed Jitter Eye Test (8_GT/s)

Swap the HF jitter sources PJ1 and PJ2. When True, ValiFrame uses the same sources as the M8070B JTOL plugin.

Rx Impairments Setup (32 GT/s)

Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)

Values: True, False

Rx Compliance Test (2.5, 5 GT/s)

Rx Custom EQ Coefficient Matrix Scan (32, 64 GT/s)
Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s)
Rx Custom Pre-Compliance Test (32, 64 GT/s)

Rx Custom Sensitivity Test (16 GT/s)

Rx Custom Stressed Jitter Eye Test (16 GT/s)

Values: True, False.

Rx EQ Coefficient Matrix Scan (8, 16, 32, 64 GT/s)

Rx EQ Coefficient Matrix Scan (32, 64 GT/s)

Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Rx Pre-Compliance Test (32, 64 GT/s)

Rx Sensitivity Test (2.5, 5, 16, 32 GT/s)

Rx Stressed Jitter Eye Test (8, 16 GT/s)

If True, retraining is forced at each BER measurement for different Pre-Shoot2/Pre-Shoot1/DE combinations.

Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)

Rx EQ Coefficient Matrix Scan (8, 16, 32, 64 GT/s)
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Category/ Parameter

Description/ Values/Where shown in GUI

Force Retraining on each
Frequency

Pre-Shoot used for LB Training
Pre-Shoot1 used for LB Training
Pre-Shoot2 used for LB training
Eye Parameter

Eye Height

Eye Width

Sinusoidal Jitter

Sinusoidal Jitter Frequency

Coefficient Variation

Coefficient Divider

Maximum Boost

Maximum Pre-Shoot1 for C-2=0&
C+1=0

Maximum Pre-Shoot2 for C-1=0&
C+1=0

Start De-Emphasis

Start Pre-Shoot

Start Pre-Shoot1

Start Pre-Shoot2

Parameter

Scan Order

Initial De-Emphasis

Values: True, False

Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Stressed Jitter Eye Test (8_GT/s)
Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)

Rx Custom EQ Coefficient Matrix Scan (16, 32 GT/s) Rx EQ Coefficient Matrix Scan (8, 32, 16 GT/s)
Rx EQ Coefficient Matrix Scan (64 GT/s) Rx EQ Custom Coefficient Matrix Scan (64 GT/s)
Rx EQ Coefficient Matrix Scan (64 GT/s) Rx EQ Custom Coefficient Matrix Scan (64 GT/s)

Rx EQ Coefficient Matrix Scan (8_GT/s)
Rx EQ Coefficient Matrix Scan (8_GT/s)
Rx EQ Coefficient Matrix Scan (8_GT/s)
Frequency of the SJ applied during the test.
Rx EQ Coefficient Matrix Scan (8_GT/s)

The coefficient divider (for C-2, C-1 and C+1 for 64 GT/s).

Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)  Rx EQ Coefficient Matrix Scan (8, 16, 32, 64 GT/s)
Coefficient C+1 is increased until this Boost level is exceeded.

Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)  Rx EQ Coefficient Matrix Scan (8, 16, 32, 64 GT/s)

Maximum pre-shoot1 for C-2 = 0 (0 dB pre-shoot2) and C+1 = 0 (0 dB de-emphasis). Coefficient C-1 is increased
until this pre-shoot1 level is exceeded.

Rx Custom EQ Coefficient Matrix Scan (64 GT/s) Rx EQ Coefficient Matrix Scan (64 GT/s)

Maximum pre-shoot2 for C-1 = 0 (0 dB pre-shoot1) and C+1 = 0 (0 dB de-emphasis). Coefficient C-2 is increased
until this pre-shoot2 level is exceeded.

Rx Custom EQ Coefficient Matrix Scan (64 GT/s) Rx EQ Coefficient Matrix Scan (64 GT/s)

Start De-Emphasis value in dB

Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)  Rx EQ Coefficient Matrix Scan (8, 16, 32, 64 GT/s)
Start Pre-Shoot value in dB.

Rx Custom EQ Coefficient Matrix Scan (16, 32 GT/s) Rx EQ Coefficient Matrix Scan (8, 16, 32 GT/s)
Start Pre-Shoot1 value in dB.

Rx Custom EQ Coefficient Matrix Scan (64 GT/s) Rx EQ Coefficient Matrix Scan (64 GT/s)
Start Pre-Shoot2 value in dB.
Rx Custom EQ Coefficient Matrix Scan (64 GT/s) Rx EQ Coefficient Matrix Scan (64 GT/s)

Values: De-emphasis first, Pre-shoot first
Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)  Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)
Rx Custom Pre-Shoot De-Emphasis Scan (16,32 GT/s)  Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)
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Category/ Parameter
Initial Pre-Shoot

Force Retraining at each Preset

Force Retraining on each
Frequency

De-Emphasis Variation

Start De-Emphasis

Stop De-Emphasis
De-Emphasis Step Size
Pre-Shoot Variation

Start Pre-Shoot

Stop Pre-Shoot

Pre-Shoot Step Size
Generator Jitter

LF Sinusoidal Jitter Amplitude
LF Sinusoidal Jitter Frequency
Use Jitter

Appendix A: PCle Parameters

Description/ Values/Where shown in GUI
Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)

Rx Custom Stressed Jitter Eye Test (16 GT/s)
Rx Stressed Jitter Eye Setup (16 GT/s)

Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)
Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)
Rx Stressed Jitter Eye Test (16 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)

Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)
Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)
Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)

Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)
Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)
Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)

Rx Compliance Test (2.5, 5 GT/s)

Rx Sensitivity Test (2.5, 5 GT/s)

If True, jitter is added to the test signal.
Rx Sensitivity Test (2.5, 5 GT/s)

Rx Sensitivity Test (2.5, 5 GT/s)

Sinusoidal Jitter Variation (see Rx Jitter Tolerance Test on page 205)

Frequency Mode

Frequency sweep scale

Jitter Frequencies/Frequency

Jitter step size(s) or factor(s)

Number of frequency steps

Number of jitter steps

Defines jitter frequencies that will be tested.
Values: Compliance Frequencies, Equally Spaced Frequencies, User Defined Frequencies, Single Frequency.

Default: Compliance frequencies.
Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)

Defines how the frequency values are calculated.
Values: Logarithmic, Linear
Enabled when Frequency Mode is Equally Spaced Frequencies.

Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Read-only when Frequency Mode is Compliance Frequencies.

Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Read-only when Frequency Mode is Compliance Frequencies and Use fixed number of steps is False.

Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Enabled when Frequency Mode is Equally Spaced Frequencies.

Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Available when Use fixed number of steps is True.

Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
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Category/ Parameter Description/ Values/Where shown in GUI

Search Algorithm Values: Binary, Linear, Linear with 2 step sizes, Linear with 2 step sizes and hysteresis, Logarithmic.
Default: Linear with 2 step sizes.
The binary search algorithm is recommended for DUTs with short recovery time.
For more details about the search algorithms, see Rx Jitter Tolerance Test on page 205.

Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Show min failed points If True, the minimum sinusoidal jitter amplitude at which the BER test failed is included in the results graph.

Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Start frequency value Enabled when Frequency Mode is Equally Spaced Frequencies.

Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Start Jitter Amplitude(s) Read-only when Frequency Mode is Compliance Frequencies.

Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Stop frequency value Enabled when Frequency Mode is Equally Spaced Frequencies.

Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Use fixed number of steps = [f True, the range from the start amplitude to the jitter capability at each frequency is divided into a fixed

number of steps.
= If False, the jitter steps are calculated depending on the Frequency Mode.

Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Eye Height
Eye Height Rx Compliance Setup (2.5, 5 GT/s) Rx Jitter Tolerance Test (2.5, 5 GT/s)
Rx Compliance Test (2.5, 5 GT/s)
Loopback Training Eye Height The eye height used for loopback training.
Rx Sensitivity Test (2.5, 5 GT/s)
Start Eye Height The eye height with which the test starts.
Rx Sensitivity Test (2.5, 5 GT/s)
Step Size The amount by which the eye height is decreased in each step to search for the “Min Passed Eye Height”. “Min

Passed Eye Height” is the smallest eye height at which the DUT passes the BER test. At the next lower eye height
the DUT fails the BER test.

Rx Sensitivity Test (2.5, 5 GT/s)
Stop Eye Height The eye height at which the test is aborted if the DUT does not fail the BER test before.
Rx Sensitivity Test (2.5, 5 GT/s)

Sensitivity Variation

Sensitivity Mode Values: Differential Mode Interference, Generator Launch Voltage
Rx Custom Sensitivity Test (64 GT/s) Rx Sensitivity Test (64 GT/s)

Start “Parameter” Start value of “Parameter”, where “Parameter” refers to the parameter selected in Sensitivity Mode, e.g.,
Differential Mode Interference, Generator Launch Voltage.
Rx Custom Sensitivity Test (16, 32, 64 GT/s) Rx Sensitivity Test (16, 32, 64 GT/s)
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Category/ Parameter Description/ Values/Where shown in GUI

Stop “Parameter” Stop value of “Parameter”, where “Parameter” refers to the parameter selected in Sensitivity Mode, e.g.,
Differential Mode Interference, Generator Launch Voltage.
Rx Custom Sensitivity Test (16, 32, 64 GT/s) Rx Sensitivity Test (16, 32, 64 GT/s)

“Parameter” Step Size Step size of “PArameter”, where “Parameter” refers to the parameter selected in Sensitivity Mode, e.g., Differential
Mode Interference, Generator Launch Voltage.
Rx Custom Sensitivity Test (16, 32, 64 GT/s) Rx Sensitivity Test (16, 32, 64 GT/s)

BER Measurement

Abort BER measurement when Values: True, False.

failed If True, the BER measurement is aborted when the allowed bit errors are exceeded (for BER Mode Fixed Time).

Rx Compliance Test (2.5, 5 GT/s) Rx EQ Coefficient Matrix Scan (8, 16, 32, 64 GT/s)
Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)  Rx Impairments Setup (64 GT/s)
Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Rx Custom Pre-Compliance Test (32, 64 GT/s) Rx Pre-Compliance Test (32, 64 GT/s)
Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)  Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)
Rx Custom Sensitivity Test (16, 32, 64 GT/s) Rx Sensitivity Test (2.5, 5, 16, 32, 64 GT/s)
Rx Custom Stressed Jitter Eye Test (16 GT/s) Rx Stressed Jitter Eye Test (8, 16 GT/s)

Allowed Bit Error Number of bit errors that are allowed when BER Mode is Fixed Time.
Rx Compliance Test (2.5, 5 GT/s) Rx EQ Coefficient Matrix Scan (8, 16, 32, 64 GT/s)
Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)  Rx Impairments Setup (64 GT/s)
Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Rx Custom Pre-Compliance Test (32, 64 GT/s) Rx Pre-Compliance Test (32, 64 GT/s)
Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)  Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)
Rx Custom Sensitivity Test (16, 32, 64 GT/s) Rx Sensitivity Test (2.5, 5, 16, 32, 64 GT/s)
Rx Custom Stressed Jitter Eye Test (16 GT/s) Rx Stressed Jitter Eye Test (8, 16 GT/s)

BER Measurement Duration Duration of the BER measurement in seconds when BER Mode is Fixed Time.
Rx Compliance Test (2.5, 5 GT/s) Rx EQ Coefficient Matrix Scan (8, 16, 32, 64 GT/s)
Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)  Rx Impairments Setup (64 GT/s)
Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Rx Custom Pre-Compliance Test (32, 64 GT/s) Rx Pre-Compliance Test (32, 64 GT/s)
Rx Custom Pre-Shoot De-Emphasis Scan (16,32 GT/s)  Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)
Rx Custom Sensitivity Test (16, 32, 64 GT/s) Rx Sensitivity Test (2.5, 5, 16, 32, 64 GT/s)
Rx Custom Stressed Jitter Eye Test (16 GT/s) Rx Stressed Jitter Eye Test (8, 16 GT/s)

BER Mode Values: Target BER, Fixed Time
Rx Compliance Test (2.5, 5 GT/s) Rx EQ Coefficient Matrix Scan (8, 16, 32, 64 GT/s)
Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)  Rx Impairments Setup (64 GT/s)
Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Rx Custom Pre-Compliance Test (32, 64 GT/s) Rx Pre-Compliance Test (32, 64 GT/s)
Rx Custom Pre-Shoot De-Emphasis Scan (16,32 GT/s)  Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)
Rx Custom Sensitivity Test (16, 32, 64 GT/s) Rx Sensitivity Test (2.5, 5, 16, 32, 64 GT/s)
Rx Custom Stressed Jitter Eye Test (16 GT/s) Rx Stressed Jitter Eye Test (8, 16 GT/s)
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Category/ Parameter

Description/ Values/Where shown in GUI

Confidence Level

Target BER

The value of the confidence level when BER Mode is Target BER.

Rx Compliance Test (2.5, 5 GT/s)

Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)
Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s)

Rx Custom Pre-Compliance Test (32, 64 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Custom Sensitivity Test (16, 32, 64 GT/s)

Rx Custom Stressed Jitter Eye Test (16 GT/s)

Rx EQ Coefficient Matrix Scan (8, 16, 32, 64 GT/s)
Rx Impairments Setup (64 GT/s)

Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Rx Pre-Compliance Test (32, 64 GT/s)

Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)
Rx Sensitivity Test (2.5, 5, 16, 32, 64 GT/s)

Rx Stressed Jitter Eye Test (8, 16 GT/s)

The target value of BER to be reached when BER Mode is Target BER.

Rx Compliance Test (2.5, 5 GT/s)

Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)
Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s)

Rx Custom Pre-Compliance Test (32, 64 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Custom Sensitivity Test (16, 32, 64 GT/s)

Rx Custom Stressed Jitter Eye Test (16 GT/s)

Rx EQ Coefficient Matrix Scan (8, 16, 32, 64 GT/s)
Rx Impairments Setup (64 GT/s)

Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Rx Pre-Compliance Test (32, 64 GT/s)

Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)
Rx Sensitivity Test (2.5, 5, 16, 32, 64 GT/s)

Rx Stressed Jitter Eye Test (8, 16 GT/s)

Impairments (Most of the parameters listed under Impairments are read-only unless Use Compliance Impairments is set to False)
Only for ASIC or if the Jitter Eye Adjustment Mode is set to ASIC (Rx Jitter Tolerance Test only).

2nd Tone Sinusoidal Jitter

2nd Tone Sinusoidal Jitter
Frequency

Common Mode Interference

Common Mode Sinusoidal
Interference

Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)
Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s)

Rx Custom Pre-Compliance Test (32, 64 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Custom Sensitivity Test (16, 32, 64 GT/s)

Rx Custom Stressed Jitter Eye Test (16 GT/s)

Rx EQ Coefficient Matrix Scan (16, 32, 64 GT/s)

Rx Impairments Setup (32, 64 GT/s)

Rx Jitter Tolerance Test (16, 32, 64 GT/s)

Rx Pre-Compliance Test (32, 64 GT/s)

Rx Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Sensitivity Test (16, 32, 64 GT/s)

Rx Stressed Jitter Eye Setup (16 GT/s)

Only for ASIC or if the Jitter Eye Adjustment Mode is set to ASIC (Rx Jitter Tolerance Test only).

Rx Custom EQ Coefficient Matrix Scan (32, 64 GT/s)
Rx Custom Jitter Tolerance Test (32, 64 GT/s)

Rx Custom Pre-Compliance Test (32, 64 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (32 GT/s)
Rx Custom Sensitivity Test (32, 64 GT/s)

Rx EQ Coefficient Matrix Scan (32, 64 GT/s)

Rx Custom EQ Coefficient Matrix Scan (32, 64 GT/s)
Rx Custom Jitter Tolerance Test (32, 64 GT/s)

Rx Custom Pre-Compliance Test (32, 64 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (32 GT/s)
Rx Custom Sensitivity Test (32, 64 GT/s)

Rx EQ Coefficient Matrix Scan (32, 64 GT/s)

Rx Custom EQ Coefficient Matrix Scan (16 GT/s)
Rx Custom Jitter Tolerance Test (16 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (16 GT/s)
Rx Custom Sensitivity Test (16 GT/s)

Rx Custom Stressed Jitter Eye Test (16 GT/s)

Rx EQ Coefficient Matrix Scan (16 GT/s)

Rx Impairments Setup (32, 64 GT/s)

Rx Jitter Tolerance Test (64 GT/s)

Rx Pre-Compliance Test (32, 64 GT/s)

Rx Pre-Shoot De-Emphasis Scan (32 GT/s)
Rx Sensitivity Test (32, 64 GT/s)

Rx Stressed Jitter Eye Test (16, 32 GT/s)

Rx Impairments Setup (32, 64 GT/s)

Rx Jitter Tolerance Test (32, 64 GT/s)

Rx Pre-Compliance Test (32, 64 GT/s)

Rx Pre-Shoot De-Emphasis Scan (32 GT/s)
Rx Sensitivity Test (32, 64 GT/s)

Rx Jitter Tolerance Test (8, 16 GT/s)

Rx Pre-Shoot De-Emphasis Scan (16 GT/s)
Rx Sensitivity Test (16 GT/s)

Rx Stressed Jitter Eye Setup (16 GT/s)

Rx Stressed Jitter Eye Test (16 GT/s)
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Category/ Parameter

Description/ Values/Where shown in GUI

Appendix A: PCle Parameters 9

Differential Mode Interference

Differential Mode Sinusoidal
Interference

Differential Voltage

Generator Launch Voltage

HF Sinusoidal Jitter

HF Sinusoidal Jitter Frequency

Jitter Eye Adjustment Mode

LF Sinusoidal Jitter
LF Sinusoidal Jitter Frequency

Random Jitter

Rx Custom EQ Coefficient Matrix Scan (32, 64 GT/s)
Rx Custom Jitter Tolerance Test (32, 64 GT/s)

Rx Custom Pre-Compliance Test (32, 64 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (32 GT/s)
Rx EQ Coefficient Matrix Scan (32, 64 GT/s)

Rx Custom EQ Coefficient Matrix Scan (16 GT/s)
Rx Custom Jitter Tolerance Test (16 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (16 GT/s)
Rx Custom Stressed Jitter Eye Test (16 GT/s)

Rx EQ Coefficient Matrix Scan (16 GT/s)

Rx Custom EQ Coefficient Matrix Scan (32 GT/s)
Rx Custom Jitter Tolerance Test (32, 64 GT/s)

Rx Custom Pre-Compliance Test (32, 64 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (32 GT/s)
Rx Custom Sensitivity Test (32, 64 GT/s)

Rx EQ Coefficient Matrix Scan (32, 64 GT/s)

Rx Custom EQ Coefficient Matrix Scan (16 GT/s)
Rx Custom Jitter Tolerance Test (16 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (16 GT/s)
Rx Custom Sensitivity Test (16 GT/s)

Rx Custom Stressed Jitter Eye Test (16 GT/s)

Rx EQ Coefficient Matrix Scan (16 GT/s)

Rx Impairments Setup (32, 64 GT/s)

Rx Jitter Tolerance Test (32, 64 GT/s)

Rx Pre-Compliance Test (32, 64 GT/s)

Rx Pre-Shoot De-Emphasis Scan (32 GT/s)
Rx Sensitivity Test (64 GT/s)

Rx Jitter Tolerance Test (8, 16 GT/s)

Rx Pre-Shoot De-Emphasis Scan (16 GT/s)
Rx Stressed Jitter Eye Setup (16 GT/s)

Rx Stressed Jitter Eye Test (16 GT/s)

Rx Impairments Setup (32, 64 GT/s)

Rx Jitter Tolerance Test (32, 64 GT/s)

Rx Pre-Compliance Test (32, 64 GT/s)

Rx Pre-Shoot De-Emphasis Scan (32 GT/s)
Rx Sensitivity Test (32, 64 GT/s)

Rx Jitter Tolerance Test (8, 16 GT/s)

Rx Pre-Shoot De-Emphasis Scan (16 GT/s)
Rx Sensitivity Test (16 GT/s)

Rx Stressed Jitter Eye Setup (16 GT/s)

Rx Stressed Jitter Eye Test (16 GT/s)

The amplitude of the SJ component fixed at a high frequency during the test.

Rx Jitter Tolerance Test (5 GT/s)

The frequency of the HF SJ component.
Rx Jitter Tolerance Test (5 GT/s)
Values: ASIC, CEM

Rx Sensitivity Test (5 GT/s)

Rx Sensitivity Test (5 GT/s)

ASIC: Either a 2nd tone SJ or RJ reduction is used to adjust to the target EH and EW. SJ pass/fail limit is nominal

SJ.

Rx Custom Jitter Tolerance Test (16, 32 GT/s)
Rx Compliance Setup (2.5, 5 GT/s)

Rx Compliance Setup (2.5, 5 GT/s)

The amount of random jitter (rms) added to the test signal.

Rx Compliance Setup (2.5, 5 GT/s)

Rx Compliance Test (2.5, 5 GT/s)

Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)
Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s)

Rx Custom Pre-Compliance Test (32, 64 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Custom Sensitivity Test (16, 32, 64 GT/s)

Rx Custom Stressed Jitter Eye Test (16 GT/s)

Rx Jitter Tolerance Test (16, 32 GT/s)

Rx EQ Coefficient Matrix Scan (16, 32, 64 GT/s)
Rx Impairments Setup (32, 64 GT/s)

Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32, 64 GT/s)
Rx Pre-Compliance Test (32, 64 GT/s)

Rx Pre-Shoot De-Emphasis Scan (16, 32 GT/s)

Rx Sensitivity Test (2.5, 5, 16, 32, 64 GT/s)

Rx Stressed Jitter Eye Setup (16 GT/s)

Rx Stressed Jitter Eye Test (16 GT/s)
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Category/ Parameter

Description/ Values/Where shown in GUI

RJ Low Pass Filter Frequency

Sinusoidal Jitter

Sinusoidal Jitter Frequency

SSC Residual

Use Compliance Impairments

Channel

Total Channel Loss

Trace Number

1000 MHz low-pass filter frequency is compliant with the spec but it reduces the total amount of SJ for high jitter
frequencies. In order to have the full amount of SJ, change to 500 MHz.

This is only available for M8020A and M8040A.
Rx Custom Jitter Tolerance Test (16, 32 GT/s)
Amplitude of the sinusoidal jitter added to the signal.

Rx Custom EQ Coefficient Matrix Scan (16, 32 GT/s)
Rx Custom Pre-Compliance Test (32 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Custom Sensitivity Test (16, 32, 64 GT/s)

Rx EQ Coefficient Matrix Scan (16, 32 GT/s)

Frequency of the sinusoidal jitter added to the signal.

Rx Custom EQ Coefficient Matrix Scan (16, 32 GT/s)
Rx Custom Pre-Compliance Test (32 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Custom Sensitivity Test (16, 32, 64 GT/s)

Rx EQ Coefficient Matrix Scan (16, 32 GT/s)

Rx Jitter Tolerance Test (2.5, 5, 8, 16, 32 GT/s)

Rx Impairments Setup (32, 64 GT/s)

Rx Pre-Compliance Test (32 GT/s)

Rx Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Sensitivity Test (16, 32, 64 GT/s)

Rx Impairments Setup (32, 64 GT/s)

Rx Pre-Compliance Test (32 GT/s)

Rx Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Sensitivity Test (16, 32, 64 GT/s)

This emulates the residual that is caused in “real world systems” by path length differences in the clock

distribution and SSC modulation. See Chapter 10.

Rx Compliance Setup (5 GT/s)
Rx Compliance Test (5 GT/s)

Rx Jitter Tolerance Test (5 GT/s)
Rx Sensitivity Test (5 GT/s)

If True, the compliance values of impairments are used. The listed impairments are read only.
If False, all the parameters listed under “Impairments” become editable and their values can be changed.

All Rx and Rx Custom tests for all data rates.

Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)
Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s)

Rx Custom Pre-Compliance Test (32, 64 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Custom Sensitivity Test (16, 32, 64 GT/s)

Rx Custom Stressed Jitter Eye Test (16 GT/s)

Rx EQ Coefficient Matrix Scan (16, 32, 64 GT/s)

Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)
Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s)

Rx Custom Pre-Compliance Test (32, 64 GT/s)

Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Custom Sensitivity Test (16, 32, 64 GT/s)

Rx Custom Stressed Jitter Eye Test (16 GT/s)

Rx EQ Coefficient Matrix Scan (16, 32, 64 GT/s)

Rx Impairments Setup (32, 64 GT/s)

Rx Jitter Tolerance Test (16, 32, 64 GT/s)

Rx Pre-Compliance Test (32, 64 GT/s)

Rx Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Sensitivity Test (16, 32, 64 GT/s)

Rx Stressed Jitter Eye Setup (16 GT/s)

Rx Stressed Jitter Eye Test (16 GT/s)

Rx Jitter Tolerance Test (16, 32, 64 GT/s)

Rx Impairments Setup (32, 64 GT/s)

Rx Pre-Compliance Test (32, 64 GT/s)

Rx Pre-Shoot De-Emphasis Scan (16, 32 GT/s)
Rx Sensitivity Test (16, 32, 64 GT/s)

Rx Stressed Jitter Eye Setup (16 GT/s)

Rx Stressed Jitter Eye Test (16 GT/s)
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Category/ Parameter Description/ Values/Where shown in GUI
Equalization for Remaining Rx tests

Allow user to enter optimum Values: True, False.
equalization for remaining Rx tests

Rx Custom EQ Coefficient Matrix Scan (16, 32, 64 GT/s)  Rx EQ Coefficient Matrix Scan (8, 16, 32, 64 GT/s)
Rx Custom Pre-Shoot De-Emphasis Scan (16, 32 GT/s) ~ Rx Pre-Shoot De-Emphasis Scan (8, 16, 32 GT/s)

Sequencer

The parameters listed in the category Sequencer in the parameter grid are described in Table 23 on page 323.
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PCle Parameters for Individual Procedures — Link Equalization

These parameters are displayed in the GUI at the level of an individual
procedure in the Link Equalization part of the procedure tree. See also
Table 19 on page 300 for parameters that are used in practically all
procedures and Table 23 on page 323 for sequencer parameters.

For more details of the parameters listed in the category Sinusoidal Jitter
Variation and the relationships between them, see Rx Jitter Tolerance Test
on page 205.

Table 22 PCle Parameters for Individual Link Equalization Tests

Category/ Parameter
None

Eye Height

Eye Width

Sensitivity Mode

Sinusoidal Jitter
Loopback Training

Enable Impairments during
Loopback Training

Force Retraining on each
Frequency

Parameter

Force Retraining on each
Frequency

Max Number of Retries

Measure Protocol Response Times

Presets

Skip Response Time
Measurements

Description/ Values/Where shown in GUI

LEQ Rx Stressed Jitter Eye Test (8 GT/s)

LEQ Rx Stressed Jitter Eye Test (8 GT/s)

Values: Differential Mode Interference, Generator Launch Voltage

LEQ Rx Custom Sensitivity Test (16, 32 GT/s) LEQ Rx Sensitivity Test (16, 32 GT/s)
LEQ Rx Stressed Jitter Eye Test (8 GT/s)

LEQ Rx Compliance Test (32, 64 GT/s) LEQ Rx Custom Stressed Jitter Eye Test (16 GT/s)
LEQ Rx Custom Compliance Test (32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)
LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Sensitivity Test (16, 32 GT/s)

LEQ Rx Custom Sensitivity Test (16, 32 GT/s) LEQ Rx Stressed Jitter Eye Test (8, 16 GT/s)

LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Stressed Jitter Eye Test (8 GT/s)
LEQ Rx Jitter Tolerance Test (8, 32, 64 GT/s)

LEQ Rx Custom Stressed Jitter Eye Test (16 GT/s) LEQ Rx Stressed Jitter Eye Test (16 GT/s)

The maximum number of tries if the electrical and/or protocol response time cannot be evaluated. If it is not
possible within these tries, the test is aborted automatically.

LEQ Tx Response Time Compliance Test (8, 16, 32 GT/s)
Values: True, False.

LEQ Tx Response Time Compliance Test (8, 16, 32 GT/s)
The presets used in the test.

LEQ Tx Initial Preset Compliance Test (8, 16, 32 GT/s)

Ifyou are only interested in the reported pre-shoot, de-emphasis or cursor values, setting this to True allows you to
skip the response time measurements and thus save test time.

LEQ Tx Response Time Compliance Test (8, 16, 32 GT/s)

LEQ Tx Response Time Compliance Test (8, 16 GT/s)
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Category/ Parameter

Sensitivity Variation

Sensitivity Mode

Start “Parameter”

Stop “Parameter”

“Parameter” Step Size

Appendix A: PCle Parameters

Description/ Values/Where shown in GUI

Values: Differential Mode Interference, Generator Launch Voltage

LEQ Rx Custom Sensitivity Test (64 GT/s) LEQ Rx Sensitivity Test (64 GT/s)
“Parameter” is that selected in Sensitivity Mode.

LEQ Rx Custom Sensitivity Test (16, 32, 64 GT/s) LEQ Rx Sensitivity Test (16, 32, 64 GT/s)
“Parameter” is that selected in Sensitivity Mode.

LEQ Rx Custom Sensitivity Test (16, 32, 64 GT/s) LEQ Rx Sensitivity Test (16, 32, 64 GT/s)
“Parameter” is that selected in Sensitivity Mode.

LEQ Rx Custom Sensitivity Test (16, 32, 64 GT/s) LEQ Rx Sensitivity Test (16, 32, 64 GT/s)

Sinusoidal Jitter Variation (see Rx Jitter Tolerance Test on page 205)

Frequency Mode

Frequency sweep scale

Jitter Frequencies/Frequency

Jitter step size(s) or factor(s)

Number of frequency steps

Number of jitter steps

Search Algorithm

Show min failed points

Start frequency value

Start Jitter Amplitude(s)

Defines jitter frequencies that will be tested.

Values: Compliance Frequencies, Equally Spaced Frequencies, User Defined Frequencies, Single Frequency.

Default: Compliance frequencies.
LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)

Defines how the frequency values are calculated.
Values: Logarithmic, Linear
Enabled when Frequency Mode is Equally Spaced Frequencies.

LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)
Read-only when Frequency Mode is Compliance Frequencies.

LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)
Read-only when Frequency Mode is Compliance Frequencies and Use fixed number of steps is False.

LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)
Enabled when Frequency Mode is Equally Spaced Frequencies.

LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)
Available when Use fixed number of steps is True.

LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)

Values: Binary, Linear, Linear with 2 step sizes, Linear with 2 step sizes and hysteresis, Logarithmic.
Default: Linear with 2 step sizes.

The binary search algorithm is recommended for DUTs with short recovery time.

For more details about the search algorithms, see Rx Jitter Tolerance Test on page 205.

LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)

If True, the minimum sinusoidal jitter amplitude at which the BER test failed is included in the results graph.

LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)
Enabled when Frequency Mode is Equally Spaced Frequencies.

LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)
Read-only when Frequency Mode is Compliance Frequencies.

LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)
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Category/ Parameter Description/ Values/Where shown in GUI

Stop frequency value Enabled when Frequency Mode is Equally Spaced Frequencies.
LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)

Use fixed number of steps = If True, the range from the start amplitude to the jitter capability at each frequency is divided into a fixed
number of steps.
= If False, the jitter steps are calculated depending on the Frequency Mode.

LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)

BER Measurement

Abort BER measurement when Enabled for BER Mode Fixed Time. Values: True, False.
failed If True, the BER measurement is aborted when the allowed bit errors are exceeded.
LEQ Rx Compliance Test (32, 64 GT/s) LEQ Rx Custom Stressed Jitter Eye Test (16 GT/s)
LEQ Rx Custom Compliance Test (32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)
LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Sensitivity Test (16, 32, 64 GT/s)
LEQ Rx Custom Sensitivity Test (16, 32, 64 GT/s) LEQ Rx Stressed Jitter Eye Test (8, 16 GT/s)
Allowed Bit Error Number of bit errors that are allowed when BER Mode is Fixed Time.
LEQ Rx Compliance Test (32, 64 GT/s) LEQ Rx Custom Stressed Jitter Eye Test (16 GT/s)
LEQ Rx Custom Compliance Test (32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)
LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Sensitivity Test (16, 32, 64 GT/s)
LEQ Rx Custom Sensitivity Test (16, 32, 64 GT/s) LEQ Rx Stressed Jitter Eye Test (8, 16 GT/s)
BER Measurement Duration Duration of the BER measurement in seconds when BER Mode is Fixed Time.
LEQ Rx Compliance Test (32, 64 GT/s) LEQ Rx Custom Stressed Jitter Eye Test (16 GT/s)
LEQ Rx Custom Compliance Test (32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)
LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Sensitivity Test (16, 32, 64 GT/s)
LEQ Rx Custom Sensitivity Test (16, 32, 64 GT/s) LEQ Rx Stressed Jitter Eye Test (8, 16 GT/s)
BER Mode Values: Target BER, Fixed Time
LEQ Rx Compliance Test (32, 64 GT/s) LEQ Rx Custom Stressed Jitter Eye Test (16 GT/s)
LEQ Rx Custom Compliance Test (32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)
LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Sensitivity Test (16, 32, 64 GT/s)
LEQ Rx Custom Sensitivity Test (16, 32, 64 GT/s) LEQ Rx Stressed Jitter Eye Test (8, 16 GT/s)
Confidence Level The value of the confidence level when BER Mode is Target BER.
LEQ Rx Compliance Test (32, 64 GT/s) LEQ Rx Custom Stressed Jitter Eye Test (16 GT/s)
LEQ Rx Custom Compliance Test (32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)
LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Sensitivity Test (16, 32, 64 GT/s)
LEQ Rx Custom Sensitivity Test (16, 32, 64 GT/s) LEQ Rx Stressed Jitter Eye Test (8, 16 GT/s)
Target BER The target value of BER to be reached when BER Mode is Target BER.
LEQ Rx Compliance Test (32, 64 GT/s) LEQ Rx Custom Stressed Jitter Eye Test (16 GT/s)
LEQ Rx Custom Compliance Test (32, 64 GT/s) LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)
LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Sensitivity Test (16, 32, 64 GT/s)
LEQ Rx Custom Sensitivity Test (16, 32, 64 GT/s) LEQ Rx Stressed Jitter Eye Test (8, 16 GT/s)
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Description/ Values/Where shown in GUI
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Impairments (Most of the parameters listed under Impairments are read-only unless Use Compliance Impairments is set to False)

2nd Tone Sinusoidal Jitter

2nd Tone Sinusoidal Jitter
Frequency

Common Mode Interference

Common Mode Sinusoidal
Interference

Differential Mode Interference

Differential Mode Sinusoidal
Interference

Differential Voltage

Generator Launch Voltage

Jitter Eye Adjustment Mode

Random Jitter

RJ Low Pass Filter Frequency

Sinusoidal jitter used to fine adjust the eye height and width.
Only for ASIC or if the Jitter Eye Adjustment Mode is set to ASIC (LEQ Rx Jitter Tolerance Test only).

LEQ Rx Compliance Test (32, 64 GT/s)
LEQ Rx Custom Compliance Test (32, 64 GT/s)

LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s)

LEQ Rx Custom Sensitivity Test (16, 32, 64 GT/s)

LEQ Rx Custom Stressed Jitter Eye Test (16 GT/s)
LEQ Rx Jitter Tolerance Test (16, 32, 64 GT/s)
LEQ Rx Sensitivity Test (16, 32, 64 GT/s)

LEQ Rx Stressed Jitter Eye Test (16 GT/s)

Only for ASIC or if the Jitter Eye Adjustment Mode is set to ASIC (LEQ Rx Jitter Tolerance Test only).

LEQ Rx Compliance Test (32, 64 GT/s)
LEQ Rx Custom Compliance Test (32, 64 GT/s)
LEQ Rx Custom Jitter Tolerance Test (32, 64 GT/s)

LEQ Rx Compliance Test (32, 64 GT/s)
LEQ Rx Custom Compliance Test (32, 64 GT/s)
LEQ Rx Custom Jitter Tolerance Test (32, 64 GT/s)

LEQ Rx Custom Jitter Tolerance Test (16 GT/s)
LEQ Rx Custom Sensitivity Test (16 GT/s)
LEQ Rx Custom Stressed Jitter Eye Test (16 GT/s)

LEQ Rx Compliance Test (32, 64 GT/s)
LEQ Rx Custom Compliance Test (32, 64 GT/s)

LEQ Rx Custom Jitter Tolerance Test (16 GT/s)
LEQ Rx Custom Stressed Jitter Eye Test (16 GT/s)

LEQ Rx Compliance Test (32, 64 GT/s)
LEQ Rx Custom Compliance Test (32, 64 GT/s)
LEQ Rx Custom Jitter Tolerance Test (32, 64 GT/s)

LEQ Rx Custom Jitter Tolerance Test (16 GT/s)
LEQ Rx Custom Sensitivity Test (16 GT/s)
LEQ Rx Custom Stressed Jitter Eye Test (16 GT/s)

Values: ASIC, CEM

For CEM, only one SJ frequency is used and swept.

LEQ Rx Custom Sensitivity Test (32, 64 GT/s)
LEQ Rx Jitter Tolerance Test (32, 64 GT/s)
LEQ Rx Sensitivity Test (32, 64 GT/s)

LEQ Rx Custom Sensitivity Test (32, 64 GT/s)
LEQ Rx Jitter Tolerance Test (32, 64 GT/s)
LEQ Rx Sensitivity Test (32, 64 GT/s)

LEQ Rx Jitter Tolerance Test (8, 16 GT/s)
LEQ Rx Sensitivity Test (16 GT/s)
LEQ Rx Stressed Jitter Eye Test (16 GT/s)

LEQ Rx Custom Jitter Tolerance Test (32, 64 GT/s)
LEQ Rx Jitter Tolerance Test (32, 64 GT/s)

LEQ Rx Jitter Tolerance Test (8, 16 GT/s)
LEQ Rx Stressed Jitter Eye Test (16 GT/s)

LEQ Rx Custom Sensitivity Test (32, 64 GT/s)
LEQ Rx Jitter Tolerance Test (32, 64 GT/s)
LEQ Rx Sensitivity Test (32, 64 GT/s)

LEQ Rx Jitter Tolerance Test (8, 16 GT/s)
LEQ Rx Sensitivity Test (16 GT/s)
LEQ Rx Stressed Jitter Eye Test (16 GT/s)

For ASIC, the first SJ frequency is fixed while the second frequency is swept.

LEQ Rx Custom Jitter Tolerance Test (16, 32 GT/s)

LEQ Rx Compliance Test (32, 64 GT/s)
LEQ Rx Custom Compliance Test (32, 64 GT/s)

LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s)

LEQ Rx Custom Sensitivity Test (16, 32, 64 GT/s)
Values: 500 MHz, 1000 MHz.

LEQ Rx Jitter Tolerance Test (16, 32 GT/s)

LEQ Rx Custom Stressed Jitter Eye Test (16 GT/s)
LEQ Rx Jitter Tolerance Test (8, 16, 32, 64 GT/s)
LEQ Rx Sensitivity Test (16, 32, 64 GT/s)

LEQ Rx Stressed Jitter Eye Test (16 GT/s)

9

The 1000 MHz low-pass filter frequency is compliant with the specification, but it reduces the total amount of SJ
for high jitter frequencies. In order to have the full amount of SJ, switch to 500 MHz.

This is only available for M8020A and M8040A.
LEQ Rx Custom Jitter Tolerance Test (16, 32 GT/s)

LEQ Rx Jitter Tolerance Test (8, 16, 32 GT/s)
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Category/ Parameter Description/ Values/Where shown in GUI
Sinusoidal Jitter Sinusoidal jitter applied during the test.
LEQ Rx Compliance Test (32 GT/s) LEQ Rx Custom Sensitivity Test (16, 32, 64 GT/s)
LEQ Rx Custom Compliance Test (32 GT/s) LEQ Rx Sensitivity Test (16, 32, 64 GT/s)
Sinusoidal Jitter Frequency Frequency of the sinusoidal jitter applied during the test.
LEQ Rx Compliance Test (32 GT/s) LEQ Rx Custom Sensitivity Test (16, 32, 64 GT/s)
LEQ Rx Custom Compliance Test (32 GT/s) LEQ Rx Sensitivity Test (16, 32, 64 GT/s)
Use Compliance Impairments Values: True, False. Editable only in Expert Mode.

If True, the amount of RJ and DMSI used during the compliance test is applied. Together with 12.5 ps SJ, this
results in the eye height and eye width specified for the compliance test.

AlLLEQ Rx and LEQ Rx Custom tests at all data rates

Channel

Total Channel Loss LEQ Rx Compliance Test (32, 64 GT/s) LEQ Rx Custom Stressed Jitter Eye Test (16 GT/s)
LEQ Rx Custom Compliance Test (32, 64 GT/s) LEQ Rx Jitter Tolerance Test (16, 32, 64 GT/s)
LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Sensitivity Test (16, 32, 64 GT/s)
LEQ Rx Custom Sensitivity Test (16, 32, 64 GT/s) LEQ Rx Stressed Jitter Eye Test (16 GT/s)

Trace Number LEQ Rx Compliance Test (32, 64 GT/s) LEQ Rx Custom Stressed Jitter Eye Test (16 GT/s)
LEQ Rx Custom Compliance Test (32, 64 GT/s) LEQ Rx Jitter Tolerance Test (16, 32, 64 GT/s)
LEQ Rx Custom Jitter Tolerance Test (16, 32, 64 GT/s) LEQ Rx Sensitivity Test (16, 32, 64 GT/s)
LEQ Rx Custom Sensitivity Test (16, 32, 64 GT/s) LEQ Rx Stressed Jitter Eye Test (16 GT/s)

Oscilloscope

Scope Horizontal Range LEQ Tx Response Time Compliance Test (8, 16, 32 GT/s)

Scope Request Vertical Range The vertical range on the scope display used for the request signal.
LEQ Tx Response Time Compliance Test (8, 16, 32 GT/s)

Scope Response Vertical Range The vertical range on the scope display used for the response signal.

LEQ Tx Response Time Compliance Test (8, 16, 32 GT/s)
Sequencer

The parameters listed in the category Sequencer in the parameter grid are described in Table 23 on page 323.
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Sequencer Parameters for Individual Procedures

These parameters are displayed in the GUI at the level of an individual
procedure in the Calibration, Receiver and Receiver Setup parts of the
procedure tree. They appear at the end of the parameter grid list.

Table 23 Sequencer Parameters for Individual Procedures
Category/ DUT Type Level (where shown in GUI) Values Conditions/Description/Where it can be
Parameter changed
Sequencer
Procedure Error End Point, Allindividual procedures Proceed with Next Instruction for sequencer in error cases.
Case Behavior Root Complex Procedure, = “Proceed With Next Procedure™: If an

Abort Sequence error occurs in the current test or
calibration procedure, continue by
running the next procedure in the
sequence.

= “Abort Sequence”: Abort further
running of the sequence.
Procedure Failed End Point, Allindividual procedures Proceed with Next Instruction for sequencer if the procedure
Case Behavior Root Complex Procedure, is failed.

Abort Sequence = “Proceed With Next Procedure™: If the
current test or calibration procedure
is failed, continue by running the next
procedure in the sequence.

= “Abort Sequence”: Abort further
running of the sequence.
Repetitions End Point, All individual procedures 0,.., 2147483647 The number of times the procedure is

Root Complex going to be repeated. If the value is '0', it
runs only once.
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SSC Settings

The CTSs lay down exactly which type and value of SSC should be used. In
addition to the specification version, this depends on the interface type
(ASIC or CEM), clock architecture (CC or SRIS) and data rate. Table 24 to
Table 26 provide details.

Table 24 SSC settings for PCle Specification Version 6.0

Datarate [GT/s] CC SRIS

ASIC

2.5 N/A 25 ns sinusoidal SSC Spur (1)
5 75 ps residual triangular SSC 25 ns sinusoidal SSC Spur (1)
8 N/A 25 ns sinusoidal SSC Spur (1)
16 1 ns residual sinusoidal SSC (1) 25 ns sinusoidal SSC Spur (1)
32 1 ns residual sinusoidal SSC (1) 15 ns sinusoidal SSC Spur (1)
64 1 ns residual sinusoidal SSC (1) 15 ns sinusoidal SSC Spur (1)

(1) Using LF PJ12 and tested as a separate 33 kHz frequency point. Not applied for other SJ
frequencies. Always using nominal DR.

Table 25 SSC settings for PCle Specification Version 5.0

Datarate [GT/s] CC SRIS

ASIC

2.5 N/A 25 ns sinusoidal SSC Spur (1)
5 75 ps residual triangular SSC 25 ns sinusoidal SSC Spur (1)
8 N/A 25 ns sinusoidal SSC Spur (1)
16 1 ns residual sinusoidal SSC (4) 25 ns sinusoidal SSC Spur (1)
32 1 ns residual sinusoidal SSC (4) 15 ns sinusoidal SSC Spur (1)
CEM

2.5 N/A triangular 5000 ppm ds. (2)

5 75 ps residual triangular SSC triangular 5000 ppm ds. (2)

8 N/A triangular 5000 ppm ds. (2)
16 Optional: 500 ps res. triang. SSC (3) ~ triangular 5000 ppm ds. (2)
32 triangular 5000 ppm ds. (2) triangular 5000 ppm ds. (2)

(1) Using custom sinusoidal SSC profile and setting the data rate (DR) in the middle:
(DR = nominal DR - (SSC deviation)/2).
(2) Using center-spread triangular SSC and setting the DR in the middle:
(DR = nominal DR - (SSC deviation)/2).
(3) Using residual SSC from LF RJ (triangular profile). Always using nominal DR.
(4) Using LF RJ2 because 100 MHz should not contain that tone in CC. Always using nominal DR.
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Table 26 SSC settings for PCle Specification Version 4.0

Datarate [GT/s] CC SRIS

ASIC

2.5 N/A 25 ns sinusoidal SSC (1)

5 75 ps residual triangular SSC (3) 25 ns sinusoidal SSC (1)

8 N/A 25 ns sinusoidal SSC (1)
16 500 ps residual triangular SSC (3) 25 ns sinusoidal SSC (1)
CEM

25 N/A triangular 5000 ppm ds. (2)
5 75 ps residual triangular SSC (3) triangular 5000 ppm ds. (2)
8 N/A triangular 5000 ppm ds. (2)
16 Optional: 500 ps res. triang. SSC (3)  triangular 5000 ppm ds. (2)

(1) Using custom sinusoidal SSC profile and setting the data rate (DR) in the middle:
(DR = nominal DR - (SSC deviation)/2).

(2) Using center-spread triangular SSC and setting the DR in the middle:
(DR = nominal DR - (SSC deviation)/2).

(3) Using residual SSC from LF RJ (triangular profile). Always using nominal DR.
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List of Acronyms

ASIC Application-Specific Integrated Circuit
AWG Arbitrary Waveform Generator

BER Bit Error Ratio

BERT Bit Error Ratio Tester

BW Bandwidth

CBB Compliance Base Board

cc Common Clock

CDR Clock Data Recovery

CE Circuit Emulation

CMmSI Common Mode Sinusoidal Interference
CTLE Continuous Time Linear Equalization
CTS Compliance Test Specification

DDJ Data-Dependent Jitter

DE De-Emphasis

DJ Deterministic Jitter

DMSI Differential Mode Sinusoidal Interference
DR Data Rate

ds Downspread

DSO Digital Storage Oscilloscope

DUT Device Under Test

EH Eye Height

EIEOS Electric Idle Exit Ordered Set

Ew Eye Width

FEC Forward Error Correction

GPIB General Purpose Interface Bus
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GSa/s Gigasamples per second

GT/s Gigatransfers per second

GUI Graphical User Interface

HF High Frequency

HTML Hypertext Markup Language

IL Insertion Loss

10 Input-Output

ISI Inter-Symbol Interference

LAN Local Area Network

LB Loopback

LEQ Link Equalization

LF Low Frequency

LTSSM Link Training and Status State Machine

N/A Not Applicable

NaN Not a Number

PC Personal Computer

PCle Peripheral Component Interconnect Express
PCI-SIG Peripheral Component Interconnect Special Interest Group
PJ Periodic jitter

PLL Phase-Locked Loop

PS Pre-Shoot

RJ Random Jitter

Rx Receiver

SJ Sinusoidal Jitter

SNDR Signal-to-(Noise and Distortion) Ratio

SRIS Separate Reference Clock with Independent SSC
SSC Spread Spectrum Clocking
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P Test Point

T1C Transition Time Converter

T Transmitter

TXEQ Transmitter Equalization

ul Unit Interval

usB Universal Serial Bus

VISA Virtual Instrument System Architecture
VNA Vector Network Analyzer
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