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U4301 PCle Gen3 Analyzer—At a Glance

The U4301 PCIe Gen3 analyzer lets you capture and decode PCI Express
3.0 (PClIe 3.0) data and view it in a Packet Viewer window. The protocol
analyzer supports all PCle 3.0 speeds, including 2.5 GT/s (Genl) and

5.0 GT/s (Gen2) through PCle 8 GT/s (Gen3), and it supports link widths
from x1 to x16.

The U4301 PCle Gen3 analyzer is a blade installed in an Agilent Digital
Test Console chassis (for example the U4002A portable 2-slot chassis).

When a controller PC is connected to an Agilent Digital Test Consol
chassis via an external PCle interface and cable, the Agilent Logic
Analyzer application (running on the controller PC) lets you connect to
the chassis, set up U4301 PCle Gen3 analyzer data captures, and perform
analysis.

The U4301 PCle Gen3 analyzer provides:

Effective presentation of protocol interactions from physical layer to
transaction layer:

¢ Industry standard spreadsheet format protocol viewer with:
e Highlighting by packet type or direction.

e Easy flow columns to better understand the stimulus and response
nature of the protocols.

e Context sensitive columns to show only the relevant information,
minimizing the need to scroll horizontally.

e Flexible GUI configuration to meet debug needs, with pre-defined GUI
layouts for Link Training debug, Config accesses, and general I/0.

Simple and powerful state-based triggering:
e New simple trigger mode makes it easy to setup single event triggers.
e Powerful state-based triggering including:

e Four states supported in trigger sequencer.

* Triggering on patterns (ordered set patterns or packet types).

e Internal counters and timers.

e Triggering on an ordered set on a specific lane.

e External trigger in/out.

Powerful hardware features ensure capture of important transition events:

¢ Dual phase lock loops (PLLs) per direction ensuring that the analyzer
will lock on speed change events quickly and not miss any critical data.

e Large 4 GB of capture buffer per module (up to 8 GB of capture for
x16 analyzer), for long recording sessions.

* PCle Genl x4 link to the host PC, provides up to 10 Gbps of data
download.
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e LEDs to show lane status and speed for fast understanding of current
link status.

See ¢ "Using the PCle Gen3 Analyzer" on page 5

U4301 PCle Gen3 Analyzer Online Help



Using the PCle Gen3 Analyzer

For an overview and list of features, see: "U4301 PCle Gen3 Analyzer—At a
Glance" on page 3

¢ Chapter 1, “Hardware and Software Installation,” starting on page 9
¢ Chapter 2, “Probing Options for PCle Gen3,” starting on page 11

e Chapter 3, “Specifying the Connection Setup,” starting on page 13

e Chapter 4, “Setting the Capture Options,” starting on page 19

* Chapter 5, “Tuning the Analyzer for a Specific DUT,” starting on page
23

e Chapter 7, “Setting Up Triggers,” starting on page 39
e Chapter 8, “Running/Stopping Captures,” starting on page 49
e Chapter 9, “Viewing PCle Gen3 Packets,” starting on page 51

For a printable version of this online help, see: ~ "U4301 PCle Gen3
Analyzer Online Help".

See Also ¢ U4305 PCleGen3 exerciser documentation.
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.‘0 ‘. Hardware and Software Installation

The U4301 PCle Gen3 analyzer is a blade installed in an Agilent Digital
Test Console chassis (for example the U4002A portable 2-slot chassis).

The Agilent Digital Test Console chassis is connected to a controller PC
via a PCI Express Genl x4 interface and cable.

The controller PC runs the Agilent Logic Analyzer application software
which lets you set up the U4301 PCle Gen3 analyzer, specify triggers and
other data capture options, capture data, and analyze the captured data
using Packet Viewer windows.

See the +~ "Agilent Digital Test Console Installation Guide" for
information on:

e Installing the U4301 PCle Gen3 analyzer blade into a Digital Test
Console chassis.

* Connecting the Digital Test Console chassis to a controller PC via the
PCI Express Genl x4 interface.

* Installing the Agilent Logic Analyzer software on the controller PC.

Agilent Technologies



1 Hardware and Software Installation
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.‘.‘. Probing Options for PCle Gen3
° ® °

The currently available options for probing a PCle Gen3 device under test
(DUT) are:

e The U4321A solid slot interposer.
e The U4322A midbus 3.0 probe.

Details about these two probing options (and other PCle Gen3 tools) can

be found in the the *~ "Hardware and Probing for PCI Express Gen3
User's Guide".

Agilent Technologies 1



2 Probing Options for PCle Gen3
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Specifying the Connection Setup

The first thing to do after connecting the Agilent Logic Analyzer
application to the Agilent Digital Test Console chassis and U4301 PCle
Gen3 analyzer is to tell the application software how the analyzer is
connected to the device under test. This is done in the Connection Setup
tab of the analyzer's Setup dialog.

1 In the Agilent Logic Analyzer application's Overview window, from the

PClIe analyzer module's drop-down menu, select Setup>Setup....

Agilent Logic Analyzer - Unnamed Configuration - [Overview]

IE‘ File Edit Wiew Setup Tools Markers RunfStop Owerview Window Help

b E =~ T
ML to (M2 = -
Modules YWindows
B Pcie-105 ‘ = Protocal 1
5 Yiewer-1
FEE | (¥][_ston_]
] ‘ Mew Probe 4 ’
Mew Tool 4
TMew Window 4

Disable...

Renare. ..

] IE‘ Overview E Protocol Yiewsr-1

For Help, press F1

2 Specify the probing footprint type.

Connaction Setup | Capture Sstup |

Module

Chassis | =lot Footprint Link Type

1 2 [u4322A Bidirectional Full [¥]] [ 1 unidirsctional up to x18 v
= 43214 Slot Interposer Upstream

43214 Slot Interposer Downstream

U43224 Unidiractional Full
- Link Naming and 1J43224 Unidiractional Full Reversed
U4322A Bidirectional Full

(= Al Links

Master Lane | Lane Reversal

: Agilent Technologies 13



3

14

Specifying the Connection Setup

Upstream is the data direction toward the root complex.
Downstream is the data direction away from the root complex.

When used with the U4321A solid slot interposer, one U4301 PCle Gen3
analyzer blade can probe either the upstream or downstream ports of
the slot interposer. (It takes two U4301 blades to probe both upstream
and downstream ports on the slot interposer.)

The U4322A midbus 3.0 probes require footprints to be designed into
the device under test. Each probe requires its own footprint, and there
are basically two variations:

Bidirectional— where half the footprint pins are for upstream data
and the other half are for downstream data.

Unidirectional— where all pins on the footprint are for data going
the same direction.

Reversed refers to optional lane reversal which is supported for
upstream ports.

Whether all the pins on a U4322A probe are used (or whether multiple
footprints are used) depends on the link width being probed.

For more information on probing, click Connection diagram... or refer to
the ~ "Hardware and Probing for PCI Express Gen3 User's Guide".

3 Specify the link type.

Connaction Setup | Capture Sstup |
Module
Chassis | =lot Footprint Link Type

1 2 [U4321A Slot Interposer Dov v | [ 1 Unidirectional up to x15 [&]
= 1 Unidirectional up to x16

- Link Naming and Lane Setup
Name Clock Source Master Lane | Lane Reversal

(= Al Links

4 Specify the link width.

Connaction Setup | Capture Setup |
~Module

iChassis Slot Footprint Link Type Link Width | Link{s)
‘ 1 2 [U4322A Bidirectional Full ~ | [ 1 Unidirectional up to x16 v | (@] Paei0z

xl
|x2
b

5

- Link Naming and Lane Setup %3
Name Clock Source Master Lane | Lane Reversal m La1
= All Links
= PCIe-102

U4301 PCle Gen3 Analyzer Online Help



Specifying the Connection Setup

Select the link width that matches the negotiated link width of
transmitter and receiver.

5 Verify the connection:

a Click Connection diagram....

3

PCle-102 4301 PCleGen3 Analyzer Gen 3, x16, 8 GB |4 Connection diagram...

Link(s} Type License Help ‘

>

ane | Lane Reversal Lane Polarity Inversion 1

b Use the Connection Diagram dialog to verify that your connection

3

setup specification matches the actual device under test connection.

U4301 PCle Gen3 Analyzer Online Help
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3 Specifying the Connection Setup

Connection Diagram

2 x16 unidirectional links

2 — x16 unidirectional links crossed connection

Upstream U4300A Module Downstream U4300A Module
Pod1 Pod 2 | Pod 3 | Pod4 Pod 1 Pod 2 Pod3 Pod4
Pod 2 Pod 2 | Pod4 | Pod4 Pod1l Pod1 Pod3 Pod3

=

4322 U4322A

Fod 3 Fod 4 Pod 3 Pod 4
[ ann 1 up0 d.l;8 | ups
| dan1 upl dng | up9
| dn2 up2 dnlo | uplo
| dn3 up3 dnll upll
dnd . upd dnl2 . upl2
dn5 up5 dnl3 upl3
dné up@ dnl4 upld
dn? up? dnl5 upls
Fod 1 Pod 2 Fod 1 Pod 2
¥8 bidirectional footprint ¥8 bidirectional footprint
{Gen 3) {Gen 3)

¢ Close the Connection Diagram dialog.

6 Select the clock source:

Connaction Setup Capture Sstup |

~Madule

it Link Type Link Width | Link(s)

al Full ~ | [1 Unidirectional up to x16 v | [x16 »| ecre102 v4zni P
<

¢ Link Naming and Lane Setup
Name Clock Source Master Lane | Lane Reversal
= All Links

External 4
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Specifying the Connection Setup 3

Internal — selects an internal clock source. You should select Internal
if the data rate is in the range of 2.5 Gbps or 5 Gbps +/-50 ppm.
Note that there is no input clock in this mode.

External 1/2/3/4 — selects an external clock source. You should select
External if the device under test uses SSC or the data rate is in the
range of 2.5 Gbps +/-300 ppm (+0% / -0.5% if using SSC). The clock
rate for external mode should be between 100 MHz +/-300 ppm (+0%
/ -0.5% if using SSC).

7 Select the master lane.

Connaction Setup I Capture Sstup |
~Madule
it Link Type Link Width | Link(s)

al Full ~ | [1 Unidirectional up to x16 + | [x18»| scre102 v4zD1PC

<

¢ Link Naming and Lane Setup

Name Clock Source Master Lane | Lane Reversal
= All Links
= PCIe-102
= o)
1]
1
2
3
4
5
&
7
8
9

8 Specify whether lane reversal is on or off.

Connaction Setup I Capture Sstup |
~Madule
it Link Type Link Width | Link(s)

al Full ~ | [1 Unidirectional up to x16 '+ | [x18 »| ecre102 U430l RC

<)

¢ Link Naming and Lane Setup

Name Clock Source Master Lane | Lane Reversal
= All Links
= PCIe-102
Fele-102 [ov]
|on |
Off |
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3 Specifying the Connection Setup

9 Specify any lane poalrity inversion:

a Click Auto or Manual to toggle between the types of polarity inversion
specification.

When Auto is selected, the polarity of the lanes is set automatically
during the initial link training.

b When manual selection is chosen, select the lanes that are inverted.

Connaction Setup | Capture Setup |

~Module
it Link Type Link Width | Link(s) Type License
al Full + | |1 Unidirectional up to x16 | [x18 »| eCIe102 L4301 ACIeGen3 Analyzer Gen 3, x16, 8 GB [[4Conne

L)

¢ Link Naming and Lane Sstup

Name Clock Source Master Lane | Lane Reversal Lane Polarity Inversion
= All Links

No Lanes Inverted [
= []all Lanes Inverted

Manual

[ I =T R T =Y

[y
T T

=
wn
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Setting the Capture Options

The Capture Setup tab in the PCle Gen3 analyzer's Setup dialog lets you
set basic capture options.
1

In the Agilent Logic Analyzer application's Overview window, from the
PCle Gen3 analyzer module's drop-down menu, select Setup>Setup....

Agilent Logic Analyzer - Linnamed Configuration - [Overview]
|§| File Edit Wew Setup Tools Markers RunfStop Qwerview SWindow  Help
nDE-

ML to M2 = - |
Modules YWindowes
B Feie-105 ‘ EH Protocal
- Yienwear-1
|
| g Mew Probe O
e Tool L
Flew Window L
Tria Trigoer...
Dizable. .. = %9
Rename. ..

2 Click the Capture Setup tab.

3 In the Capture Setup tab, select the appropriate options.

Agilent Technologies
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4  Setting the Capture Options

~ Capture Setup
Capture Memory Depth |1MB v
Capture Link Speed OGen1 Ocen2 DGen3 @ Auto (Gen3d -»

Descrambler {Genl / Gen2)  (Z)Enabled () Disabled

Capture Mode (i Mormal () Raw
Logical Idle Storage (Z)Enabled () Disabled

ASPM {JEnzbled (Z)Disabled

Cirl+Click to select mors than one link.

] C

Capture
Memory Depth

Lets you select the trace memory depth. Deeper traces capture more activity
but take longer to save and process.

Capture Link
Speed

Lets you specify the link speed of the data to be captured:

* Gen 1— select this when capturing data on 2.5 Gbps links.

* Gen 2 — select this when capturing data on 5 Gbps links.

* Gen 3 — select this when capturing data on 8 Gbps links.

* Auto — select this option when testing link speed switching scenarios.
On selecting this option, analyzer automatically detects the link speed
change and accordingly starts capturing data based on the changed link
speed. The Auto option also has a drop-down listbox displayed with it.
From this listbox, you can select either Gen1 or Gen2. If you select Gen1
from this listbox, then analyzer prioritizes and captures the Gen 1
ordered sets while switching speed from Gen 3. If you select Gen2 from
this listbox, then analyzer prioritizes and captures the Gen 2 ordered
sets while switching speed from Gen 3.

Descrambler
(Gen1 / Gen2)

Tells the analyzer whether the descrambler algorithm is necessary:

* Enabled — activates the descrambler algorithm. This algorithm
generates the descrambled packet stream from an incoming scrambled
packet stream.

* Disabled — deactivates the descrambler algorithm. Select this option
when the DUT is transmitting the non-scrambled data.

Garbage data is displayed if this is set incorrectly.

20

U4301 PCle Gen3 Analyzer Online Help



Setting the Capture Options 4

Capture Mode Lets you choose between two capture modes:

* Normal — captures data only when all the configured lanes are out of
the Loss of Sync (LOS) condition, that is, each lane has valid data. In this
mode, channel bonding occurs when the analyzer encounters the first
SKIP ordered set after exiting from the L0s/L1/L2/recover.speed
condition.

* Raw — captures data by each lane. This means, if only one lane is out
of the LOS condition, its data is captured in the trace. In this mode,
channel bonding may not exist at all. The Raw mode gives you data
visibility even when there are significant PHY layer issues.

Logical Idle Specifies whether logical idles are stored in the capture:
Storage * Enabled — logical idles are stored.
* Disabled — logical idles are not stored.

ASPM Lets you control the ON/OFF of squelch detection circuitry.

* Enabled — When you enable the ASPM option, the squelch detection
circuitry is ON. In this case, power management capabilities are enabled
and enhanced in terms of improvement in locking time and faster data
capture while coming out of the electrical idle.

* Disabled - When you disable the ASPM option, the squelch detection
circuitry is OFF. In this case, power management capabilities are
available but not enhanced.

When testing L0s/L1, ensure that you:
- set manual lane polarity.

- select a fixed capture link speed instead of Auto speed.
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4  Setting the Capture Options
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Tuning the Analyzer for a Specific DUT

Installing Tel 25

Preparing Your System for Tuning 26

Creating a Physical Tuning File 27

Selecting the Tuning File in the Protocol Analyzer GUl 32
Verifying a Tuning File 34

Tuning is the process of adjusting Agilent's probing system to remove the
effects of different driving silicon, termination silicon (or other
termination schemes), imperfect transmission paths, and the fact that the
probes are not in the "ideal" location for receiving a high-speed signal
(that is, at the end of the transmission path).

Furthermore, a PCle Gen3 system will negotiate TX Linear Equalization,
and you would like to have the largest eye possible. Tuning does not affect
either the transmitter or the receiver; it is used only to increase the eye as
seen by the analyzer. This process involves having the

system/device- under- test transmit a well-understood signal (which consists
mostly of Pcie Gen3 "Logical Idles") which the system then analyzes to
determine the best (most open) eye as seen by the analyzer.

Tuning creates a Physical Tuning file (.ptu) which contains the information
necessary to adjust the probing system for a specific device-under-test
(DUT). At the 8 Gbps speed, you need to load that .ptu file into the
protocol analyzer software to have the best possible eye at the analyzer. If
you want to verify that you have the correct .ptu file, there is a
verification program that can be run to analyze the eye quality without
re-running the tuning algorithm.

For the first release of the Agilent PCle Gen3 software, the tuning and
verification programs run under the Tool Control Language (Tcl), outside
of the main Agilent software.

The steps involved in tuning are:

1 '"Installing Tcl" on page 25

2 '"Preparing Your System for Tuning" on page 26

3 "Creating a Physical Tuning File" on page 27

4 "Selecting the Tuning File in the Protocol Analyzer GUI" on page 32
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Tuning the Analyzer for a Specific DUT

When changes occur to your system (new silicon, new connections, etc.),
repeat beginning at step 2.

When changing hardware (maybe even after re-seating connectors!), you

may want to verify that you do not need to re-tune to the new setup. To
do this, see:

e "Verifying a Tuning File" on page 34

U4301 PCle Gen3 Analyzer Online Help



Tuning the Analyzer for a Specific DUT 5

Installing Tcl

You only need to follow these steps once for each controller PC:
1 Get the ActiveState Tcl software:
a Go to "www.activestate.com".

b Use their search box, and search for the "Download ActiveTcl
Community Edition".

You might want to read the license agreement; note that Number 1 in
the terms (as of 7/2010) is: You may use this Package for commercial
or non-commercial purposes without charge.

¢ Download version 8.5.(something).
2 Run the downloaded program to install the software.

3 After installation, start a Command Prompt window and enter the
following commands:

teacup install tcom

teacup install math::statistics

Next ¢ "Preparing Your System for Tuning" on page 26

U4301 PCle Gen3 Analyzer Online Help 25
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Tuning the Analyzer for a Specific DUT

Preparing Your System for Tuning

26

Next

Perform these steps to prepare for tuning:

1

Attach the Agilent PCle Gen3 analyzer to the device under test.
Follow the directions for your probing situation.

Take note of which probing system you have; you will need to know
this to run the tuning program:

U4321A solid slot interposer.

Note that there are four connections on this interposer; the upper
two are for the "To Upstream" path (assuming that the card plugged
into the top connector of the interposer is the downstream side). The
lower two connectors are for the "to Downstream" direction.

U4322A soft touch midbus 3.0 probe.

Note that there are several supported footprints that define what
lanes are at specific physical connections.

If the Resource Bus connector is connecting two blades together (the
connector at the left of the blades), remove the Resouce Bus Connector
and do the tuning one blade at a time.

After you have tuned, you can reconnect the Resource Bus Connector
without affecting the tuning.

Your system must enter LO at Gen3 speed (8 Gbps).
Set up your system so that it is transmitting the following at 8 Gbps:
a Mostly Logical Idle packets (scrambled zeros).

b Skip Ordered Sets (optional for the tuning to work, but probably
necessary for your system).

¢ Update Flow Control DLLPs (again, optional for the tuning process,
but part of the PCle Gen3 specification even when the link is idle).

d Your system cannot enter electrical idle; doing so will cause incorrect
tuning.

Gather the following information about your system:
a The number of lanes in use (1, 2, 4, 8§, or 16).

b Which lanes (if any) are inverted by the transmitter.

"Creating a Physical Tuning File" on page 27
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Tuning the Analyzer for a Specific DUT 5

Creating a Physical Tuning File

After you have prepared your system for tuning, you can create a Physical
Tuning file (.ptu):

1 Exit the Agilent Logic Analyzer application if it is currently active.

2 Start the Agilent Logic Analyzer application.

This is done to ensure that all of the default settings in the analyzer
software are used.

You can iconify the Agilent Logic Analyzer application if desired.

3 Use the Windows Start menu to choose All Programs > Agilent Logic
Analyzer > Utilities > PCle Gen3 Phy Tuning.

4 Click the Tune tab.

Agilent PCI Gen 3 Tuning and Verification Tool

File  Help

Analyzer Module First, find a module w | PTU Filename
Lane Width Optional Tuning Features
Min Time Between UFCs, uSec

& Momal

(O Wide Scanning [Fequires Previous Results File to be lnaded)
[nveticns CI () Fine Tuning [Fequires Previous Results File to be lnaded)

Probe Type |Select an item v|

Description of Test Enviroment Setup

Clutput

5 Click Find Modules.

This detects valid modules and presents the Analyzer Module dropdown.

6 In the Analyzer Module dropdown, select the name of the module for
which you want to create a tuning file.

U4301 PCle Gen3 Analyzer Online Help 27



b Tuning the Analyzer for a Specific DUT

This is the same module name you see in the Agilent Logic Analyzer
application's Overview window. This is typically something like

"PCle-102".

7 If you want to load the results of a previous tuning file to speed up the
tuning this time, choose File > Load Previous Results.

8 Enter the appropriate options:

Lane Width

Is the number of lanes that your system is driving with Logical Idles (that
is, the number of lanes that can be tuned). Should be 1, 2, 4, 8, or 16

Min Time Between
UFCs, uSec

The minimum time between Update Flow Control DLLP bursts, in
microseconds.. See:
* "How "Minimum Time Between UFCs" and "UFC Burst Length" is
Used in Tuning" on page 30
* "Understanding "Minimum Time Between UFCs" and "UFC Burst
Length"" on page 29

UFC Burst Length

The number of back-to-back Update Flow Control DLLPs in a burst. This
can be a number between 1 and 15. The default is 3. See:
* "How "Minimum Time Between UFCs" and "UFC Burst Length" is
Used in Tuning" on page 30
* "Understanding "Minimum Time Between UFCs" and "UFC Burst
Length"" on page 29

Inversions

Is a setof 1's and 0's defining which lanes are inverted on your system
as seen by the analysis connector. Lane 0 is always the last digit in the
string. For example, if you have an 8-bit system, and lanes 0, 3, and 4 are
inverted, INVERSIONS looks like 00011001

Probe Type

This is the type of probe that you are using to connect to your system.
These include:

* U4321A_To_Upstream — This is the top two connectors on the
Slot Interposer.

* U4321A_To_Upstream — This is the bottom two connectors on
the Slot Interposer.

* U4322A_Unidirectional_Full — This is the "midbus" probe, with all
16 lanes being transmitted by the same device.

* U4322A_Unidirectional_Full_Reversed — This is the "midbus”
probe, with all 16 lanes being transmitted by the same device.
Reversed refers to optional lane reversal which is supported for
upstream ports.

* U4322A_Bidirectional_Full — This is the "midbus" probe, with 8
lanes being transmitted by one device, and the other 8 lanes being
transmitted by a different device.

Description of Test
Environment Setup

Enter a description of your test setup.

28
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Tuning the Analyzer for a Specific DUT 5

PTU Filename

This is the file that the tuning command will create; it stores the
information about the test setup (lane inversions, number of lanes, etc)
and the tuning parameters that were discovered during tuning. It is used
both in the Probe Setup of the Agilent Logic Analyzer application and
when verifying a tuning file (see "Verifying a Tuning File" on page 34).
This file is stored at C:\Users\<CURRENT USER>\My Documents\
Agilent Technologies\Logic Analyzer\SerialTuning\PCle\PTU
(Windows 7) or C:\Documents and Settings\<CURRENT USER>\My
Documents\Agilent Technologies\Logic Analyzer\SerialTuning\PCIE\
PTU (Windows XP), where CURRENT USER is the account currently
logged in.

Maximum Errors

This is optional. If you have a target error rate in mind, you can use this
to set the pass/fail criteria in terms of number of errors per bits tested.

Normal

This is the default tuning option.

Fine Tuning

This is optional. It is used to do "fine tuning" of the results of a previous
tuning. This fine tuning can take quite a bit of time. Also, it starts with
the results of the previous tuning, so the Load Previous Results option
must be used! See also "Tuning Time vs Eye Quality at Analyzer" on
page 31.

Wide Scanning

This is optional. It should only be used when the default tuning does not
yield acceptable results. It essentially increases the "search space"” for a
tuning solution, and can thus take a very, very long time to run (several
hours). You cannot use Wide Scanning and Fine Tuning for the same
run.

9 Click Tune.

10 Now the tuning algorithm starts running.

11 When the tuning algorithm finishes, the .ptu file you specified will be

created.

Next < "Selecting the Tuning File in the Protocol Analyzer GUI" on page 32

Understanding "Minimum Time Between UFCs" and "UFC Burst Length"

The PCI Express specification calls on both upstream and downstream
components to send out Update Flow Control packets with some maximum
time between them. Generally, there are three UFCs per unit time:

UFC- Posted, UFC-NonPosted, and UFC-Completions.

Sometimes the systems send out the UFCs in a "burst". For example,
consider a system which, when the link is in Logical Idle, sends out UFCs
every 25 micro seconds, and sends them out in a "burst". It might look like
this on a graph of UFCs vs time:

U4301 PCle Gen3 Analyzer Online Help
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See Also

UFC-P

UFC-NP

UFC-Cmpl
UFC-P
UFC-NP
UFC-Cmpl
UFC-P
UFC-NP
UFC-Cmpl
UFC-P
UFC-NP
UFC-Cmpl

time

25 usec
25 usec
25 usec
25 usec

For this example, the minimum time between UFCs would be 25 usec, and
the UFC Burst Length would be 3.

Another example is where the UFCs come out seperated in time, but again
have a time of 25 micro seconds between them.

In this example, no UFC-Completions are sent because the endpoint
advertised infinite flow control credits. That might look like this:

UFC-P
UFC-NP
UFC-P
UFC-NP
UFC-P
UFC-P
UFC-P
UFC-P

time

25 usec,
UFC-NP
25 usec,
UFC-NP

oo
2z
SR
=]

For this example, the minimum time between UFCs would be 25 usec, and
the UFC Burst Length would be 2.

It is probable that the timing is not exact; that is why the input is the
"minimum time" between UFCs. So it is normal that for a system that
intends to send out UFCs every 25 usec, you might enter 24 usecs.

e "How "Minimum Time Between UFCs" and "UFC Burst Length" is Used
in Tuning" on page 30

How "Minimum Time Between UFCs" and "UFC Burst Length" is Used in Tuning

Tuning is done by looking at logical idle states in 8 Gbps mode (Gen3)
and creating a Bit Error Rate Test based on the LFSR XOR'ed with 0's.

To get an accurate count, the non-zero data that normally occurs during a
stream of logical idles — EDS TLLPs, SKP Ordered Sets, EIEOS, etc. —
need to be detected and ignored. To reduce the dependency on an exactly
correct protocol, a minimum number of dependencies on the protocol are
used.
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Update Flow Control packets are normally sent when a link is in the
logical idle state. In order to ignore the "real" update flow control packets,
but not demand that they be 100% correct, the tuning algorithm needs to
know about how often they are sent.

If a value given the tuning alborithm is too small (that is, the UFCs are
actually sent less often than the turning algorithm is told), the only thing
that happens is that some errors that are signal integrity errors will be
ignored; in this case, taking a trace after the tuning will show what the
real time between UFCs are, and another tuning can be done with the
correct values.

If the values given to the tuning algorithm is too high (that is, the UFCs
are actually sent more often than the tuning algorithm is told), then some
UFCs will be counted as signal integrity errors, and the tuning algorithm
might take longer to complete and perhaps return suboptimal tuning.
Again, in this case, after the tuning is performed a trace will show the
correct timing between UFCs, and the next tuning can take that
information into account to reduce the time to run and get more accurate
results.

If there is no knowledge about the UFCs for a given target, enter small
number for the time between UFCs - say 10 usecs — and "3" for the burst
count (see "Understanding "Minimum Time Between UFCs" and "UFC Burst
Length" on page 29).

Tuning Time vs Eye Quality at Analyzer

There is a trade-off between how long you want the analyzer to spend

tuning its characterstics for a specific setup versus your needs. Depending
on your analysis needs, you may choose to spend less time tuning in order
to start analysis of your system quicker. Here is one way to think about it:

If you will be taking short traces, and the majority of time the data is
being ignored, you can tune for a shorter period of time (and thus,
potentially, tolerate a lower quality eye at the analyzer). Think about it in
terms of the percentage of data you "care" about versus the percentage of
data you don't care about, and the chance that (random) bit errors will
occur during the time you are taking data.
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Selecting the Tuning File in the Protocol Analyzer GUI

32

The Phy Tuning tab in the PCle Gen3 analyzer's Setup dialog lets you set
basic capture options.

1 In the Agilent Logic Analyzer application's Overview window, from the
PCle Gen3 analyzer module's drop-down menu, select Setup>Setup....

Agilent Logic Analyzer - Unnamed Configuration - [Overview]

ﬂ File Edit View Setup Tools Markers RunfStop Owerview Window Help

DS H
[l o [(M2] = - |

Modules Windowes

B rcie105 ‘ B Protocol

- WiEwer-1

|

T ‘ Mew Probe »
e Tool r
et Window ¥

i~ BT

E Trigger...

Disable. .,
Rename...

ﬂ Overview J% Frotocol Viewer-1 J

2 Click the Phy Tuning tab.
3 In the Phy Tuning tab, select the PCI Express Phy Tuning file to use.
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Setup |z

| Connection Setup || Capture Setup | Phy Tuning |
PCle-102

-Select PCI Express Phy Tuning file {.ptu) to use

~Agilent Technologies\Logic Analyzer\SerialTuning\PCle\PTU\default_U4321A_Slotinterpos C]
~ Description 1

Default seftings for U4321A

¢ Tuning Specification

[ Apply ] [ OK ] [Canael] [ Help ]

4 Click Apply or OK.
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Verifying a Tuning File

When changing hardware (maybe even after re-seating connectors!), you
may want to verify that you do not need to re-tune to the new setup. To
do this, you can verify a tuning file.

To verify a tuning file, you follow the same steps you did in order to
create a tuning file. That is, install Tcl if this is a PC that you have not
yet done that on, attach the PCle Gen3 analyzer to your devce under test,
and set up your system so that it is mostly transmitting Logical Idles (see
"Preparing Your System for Tuning" on page 26). Then:

1 Exit the Agilent Logic Analyzer application if it is currently active.

2 Start the Agilent Logic Analyzer application.

This is done to ensure that all of the default settings in the analyzer
software are used.

You can iconify the Agilent Logic Analyzer application if desired.

3 Use the Windows Start menu to choose All Programs > Agilent Logic
Analyzer > Utilities > PCle Gen3 Phy Tuning.

4 Click the Verify tab.
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Agilent PCI Gen 3 Tuning and Verification Tool [ZI[EIFXI

File  Help

Werify Tuning

Analyzer Module First, find a module w
FTU Filename: Load Yerify File From File' Menu
Test Length |Select an item w |

[ Guiet [Print &0 Pass or Some Failed)

Clutput

5 Click Find Modules.

This detects valid modules and presents the Analyzer Module dropdown.

6 In the Analyzer Module dropdown, select the name of the module that
you want to verify tuning with.

This is the same module name you see in the Agilent Logic Analyzer
application's Overview window. This is typically something like
"PCle- 102".

7 Choose File > Load File to Verify Tuning.
This is the file that the tuning command will verify.

This file is stored at C:\Users\<CURRENT USER>\My Documents\
Agilent Technologies\Logic Analyzer\SerialTuning\PCIe\PTU (Windows
7) or C:\Documents and Settings\<CURRENT USER>\My Documents\
Agilent Technologies\Logic Analyzer\SerialTuning\PCIE\PTU (Windows
XP), where CURRENT USER is the account currently logged in.

8 Enter the appropriate options:
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Analyzer Module This is the name of the analyzer module as seen in the "Overview"
window of the Logic Analyzer application. It is normally named
"PCle-101" or PCle-102", but the user can change the name if desired.

Test Length specifies how long the test will run. There are possible values:
« about 3 seconds — about 10'7 bits.

+ about 3 minutes — about 10'2 bits). This is the default.

+ about 9 minutes — about 4*10' bits.

Quiet This is an optional command. If you have a target error rate in mind, you
can use this to set the pass/fail criteria in terms of number of errors per
bits tested.

9 Click Verify.

During the test, a seconds-counter will count down. It does not necessarily
reach "0" before the number of bits tested have been observed (the counter
is for a worst-case number of Skip Ordered Set blocks and Update Flow
Control packets).

After the test is finished, a summary of errors is printed, which looks like

0: pass 1l: pass 2: pass 3: pass 4: pass 5: pass 6: pas
s 7: pass
8: pass 9: pass 10: pass 11: pass 12: pass 13: pass 14: pas
s 15: pass

The summary of errors shows that lane 0 passed, lane 1 passed, etc.

If any lane fails, make sure that Logical Idles are being transmitted on
that lane. If they are, you should re-run the tuning algorithm on all lanes.
(It does not take any more time to run tuning on all active lanes vs. a
single active lane because the tests are all run in parallel.) You want to
update the .ptu file for all active lanes.
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To enable the Probe Setup tab in the PCle Gen3 analyzer's Setup dialog, you must check the
Enable Advanced Probe Settings (ASP) option in the Options dialog. See "Options Dialog"
(in the online help).

The Probe Setup tab in the PCle Gen3 analyzer's Setup dialog lets adjust
the equalizing snoop probe (ESP) settings.

1 In the Agilent Logic Analyzer application's Overview window, from the
PCle Gen3 analyzer module's drop-down menu, select Setup>Setup....

Agilent Logic Analyzer - Unnamed Configuration - [Overview]

|E| File Edit W¥iew Setup Tools Markers RunfSkop  Owerview Window Help

L= E
Ml to M2 = - |
Modules Windows
B rcie-105 ‘ EH Protocol

5 Yienver-1

OEE | e

] ‘ Mew Probe
Mew Tool

- v v

e Windaw

o T

TE Trigager...

Dizable. ..
Rename. ..

2 Click the Probe Setup tab.

Agilent Technologies 37



6  Adjusting the Equalizing Snoop Probe (ESP) Settings

3 In the Probe Setup tab, select the appropriate options.

Setup |z

| connection setup | CaptureSetup | Probesetup |

Logical Lanes Physical Lane  Inverted Reset Boostl Bandwidthi Boost2 BandWidthz # |
= &l Links
E PCle-102
= PCle-102

Lane 0 13 1 3 E]E]

15[ M o+

wei = o R [ =R [ PR [k
wez w0 8 [ =08 [ R [k

- m T o8 [ PR [ 8 [k
Lane 4 9 1 Rest>] | 8[v][~] 15[v][4] 3[v][+] 8[v.
Lane 5 8 0 Reset>] | 8[][~] 15[v][+] 3[v][+] 8[v
Lane 6 10 1 Reset

Lane 7 11 0 Reset -> ’—8‘E]E] 15[v][4] 3[v][+] 8[v

| | |
| | |
| | |
| | |
| | |
| | |
=) | oy [ s [ MW [ el
| | |
| | |
| | |
| | |
| | |
| | |

w4 P [ =P [ B3 [ &
| = T T T

Lane 10 2 o (Rese] | s s[M)A) M o~

w3 2 ) [ PR [ W08 [ PR [k
. Lane 12 5 0 Reset-> | | 3[vlfal 15[v]A] 3[vl[] a"): v
(eeny ] (Lox ] [cancel] [ Hep |

For each lane in the links, you can adjust the boost and bandwith
settings. Click Reset-> to restore the original settings.
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The U4301 PCle Gen3 analyzer lets you set up triggers (events that specify
when to capture a trace) with simple or advanced dialogs.
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Setting Up Simple Triggers

40

1

In the Agilent Logic Analyzer application's Overview window, from the
PCle analyzer module's drop-down menu, select Setup>Trigger....

Agilent Logic Analyzer - Unnamed Configuration - [Overview]

j File Edit Wiew Setup Tools Markers RunfStop Owerview Window Help
‘DEHE =T i &
ML to (M2 = -
Maodules Wyindows
B Pcie-105 ‘ B Protocol
5 Yiewer-1
FEE |
] ‘ Mew Probe 4
Mew Tool 4
e Window L4
:
Disable...
Renare. ..
<
ﬂ Overview E Protocol Yiewsr-1
For Help, press F1 Skatus, ..
—

2 In the Trigger dialog:
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All PCI-Express Links % | + |

Applies to EAII PCI-Express Links

v| Trigger Position 50% J

~ @simple Trigger (O Advanced Trigger | Favorite Triggers ¥| | Clear]

Barch 2
Favorites (Currently empty)
Anything (Any spead)]
= Ordered Sets
Any Ordered Sat (Any spesd)
Skip Ordered Set (SKP O%) (Any speed)
Fast Training Sequence (FT5) (Any speed)
Electrical Idle Ordered Set (EI05) (Any spes
Electrical Idle Exit Ordered Set (EIECS) (Am
[+ Ordered Sets (Genl,2)
#- Ordered Sets (Gen3)
[+ Packets
[+ Framing Tokens (Gen3)
[#- Physical Layer Triggers
#-Arming

< >

LA

~ Select the Trigger(s) to use

~ Trigger Mode
(3 Trigger on Packets or Ordered Sets
") Trigger when Stop button pressed

| Filtering: Any DLLP

While ignaring any of thess
¥ Skip Ordered Set (SEP §
¥ Electrical Idle Ordered £

Trigger on any of these events
# Any Ordered Set (Any speed)

[ Apply ] [ Ok ] [ Cancel

a Select the Simple Trigger option.

b Select the Trigger on Packets or Ordered Sets Trigger Mode option.

(The Trigger when Stop button is pressed Trigger Mode option can be
useful, for example, to see the events that lead up to a stop, halt,

etc.)

From the Global Filter listbox, select the types of ordered sets and
TLP/DLLP packets that you want to filter out from getting stored in
analyzer memory. The options selected from this list act as the
storage qualifiers. The selected types of ordered sets and packets are
acquired but are not qualified to be stored in the analyzer's memory.
If you select the Filter Everything option from this list, then none of
the acquired samples will qualify to be stored in the analyzer
memory. As a result, analyzer will keep running and you need to
stop it manually because analyzer keeps acquiring data until the
memory depth is full. If you do not select any option from the list,
then the filtering is considered Off and all the acquired data is
stored in memory when the trigger condition is met.

Drag events you would like to trigger on from the left-side pane to
the Trigger on any of these events box.
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SeeAlso -

The left-side pane contains an event hierarchy that can be expanded
or collapsed.

To edit events in the trigger box, click the underlined event name.

To remove events from the trigger box, click the "X" to the left of the
event name.

e Drag events you'd like to exclude from the trigger to the While ignoring
any of these events box.

f Click Apply or OK.

"To select which links the trigger is for" on page 46
"To set the trigger position" on page 46

"To save/recall favorite triggers" on page 47

"To clear the current trigger" on page 47
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Setting Up Advanced Triggers

1 In the Agilent Logic Analyzer application's Overview window, from the
PCle analyzer module's drop-down menu, select Setup>Trigger....

Agilent Logic Analyzer - Unnamed Configuration - [Overview]

j File Edit Wiew Setup Tools Markers RunfStop Owerview Window Help

DEd A= i
ML to (M2 = -
Modules Windows
B Pcie-105 ‘ B Protocol

5 Yiewer-1

NEE |

] ‘ Mew Probe L4
Mew Tool 4
e Window L4
:

Disable...
Renare. ..

<

ﬂ Overview E Protocol Yiewsr-1

For Help, press F1 Skatus, ..
—

2 In the Trigger dialog:
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Trigger

ull PCI-Express Links % | + |

v| Trigger Position 50% L] 50t

~ Osimple Trigger (9 Advanced Trigger  |Favorite Triggers ¥| | Clear|

Search =

Enything (Any spesd)
= Ordered Sets
Any Ordered Set (Any spesd)
Skip Ordered Set (SKP OS] (Any spes
Fast Training Seguence {FT5) (Any 5
Electrical Idle Crderad Set (E105) (A
Electrical Idle Exit Ordered Set (EIEQ
#-Ordered 5ets (Genl,2)
#- Ordered Sets (Gen3)
= Packets
Any TLP or DLLP Packet {&ny speed)
#- Packets (Any speed)
#- Packets (Gend,2)
[+ Packets (Gen3)
= Framing Tokens (Gen3)
End Data Stream (ED=) Token
= Physical Laver Triggers
Channeal Bonding s

Favorites {Currently empty) i)

i Filtering: Ei‘?lr‘-itiaiizatiu:un Flow Control, Any Update Flow Control, &ry A2, Any M

{G[cbal Filber

~ Select the Trigger(s) to uss

Step 1% Advanced If Then

iPack.et vl |z| [FastTraining Sequence (FTS) (Any speEd)] |

Then EF] IGcto 1.-! |5£ep2 "'"l

Step 2 ¥ Advanced If Then

(8] Packet | |= v | [Skip Ordered Set (SKP OS) (Any speed) r

Electrical Idle If ¥
Loss of Sync T 1
[=- Timers, Counters & Flags E] IGCtD v| Step 3 8801
Timer
Counter v
P > Stap 3 8 Advanced If Then
Pickets <
[ Apply ] [ (0] 4 ] [ Cancel

a Select the Advanced Trigger option.

b Drag events you'd like to trigger on from the left-side pane to
sequence steps in the Select the Trigger(s) to use box.

The left-side pane contains an event hierarchy that can be expanded
or collapsed. (This is the same event hierarchy displayed in the
simple trigger dialog.)

To edit events in the trigger box, click the event button.

To remove events from the trigger box, click the sequence step

buttons.

44

In the Select the Trigger(s) to use box, click buttons, make drop-down
selections, and enter values in fields to edit the steps in the trigger
sequence:

U4301 PCle Gen3 Analyzer Online Help



Setting Up Triggers 7

The Step buttons let you insert or delete steps.
The If/Else if buttons let you insert or delete "if" clauses.

The event chevron buttons let you insert, delete, or logically group
(or negate) events.

The action chevron buttons let you insert or delete actions.
Use the Comment fields to document your advanced triggers.

d From the Global Filter listbox, select the types of ordered sets and
TLP/DLLP packets that you want to filter out from getting stored in
analyzer memory. The options selected from this list act as the
storage qualifiers. The selected types of ordered sets and packets are
acquired but are not qualified to be stored in the analyzer's memory.
If you select the Filter Everything option from this list, then none of
the acquired samples will qualify to be stored in the analyzer
memory. As a result, analyzer will keep running and you need to
stop it manually because analyzer keeps acquiring data until the
memory depth is full. If you do not select any option from the list,
then the filtering is considered Off and all the acquired data is
stored in memory when the trigger condition is met.

e Click Apply or OK.

SeeAlso ¢ "To select which links the trigger is for" on page 46
* "To set the trigger position" on page 46
* "To save/recall favorite triggers" on page 47

* "To clear the current trigger" on page 47
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Setting General Trigger Options

The top part of the Trigger dialog contains general options that apply to
both simple and advanced triggers.

* "To select which links the trigger is for" on page 46
e "To set the trigger position" on page 46
e "To save/recall favorite triggers" on page 47

e "To clear the current trigger" on page 47

To select which links the trigger is for

The top of the Trigger dialog has tabs that let you set up separate triggers
for different links. You can add tabs for separate triggers and apply them
to the links that are set up in the Connection Setup dialog (see Chapter 3,
“Specifying the Connection Setup,” starting on page 13).

Trigger,
Alllinks 3 [+ |

Appliss to !All Links v| Trigger Position  50% \J 50%

r @ simple Trigger (O Advanced Trigger  [Favorite Triggers ¥

To set the trigger position

The top of the Trigger dialog has a slider for setting the trigger position
within the capture memory.

Note that the pre-trigger portion of the capture memory is filled before
searching for the trigger.

Trigger
Alllinks 3 [+ |

Applies to !All Links v| Trigger Position  50%

r @ simple Trigger (O Advanced Trigger  [Favorite Triggers ¥
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To save/recall favorite triggers

The top of the Trigger dialog has a Favorite Triggers drop-down menu for
saving trigger setups and recalling previously saved trigger setups.

Do not confuse these "favorite" triggers with the favorites that appear in
the left-side pane (which are added using the Event Editor dialog).

Trigger
All Links = | +

Applies to |Al| Links v| Trigger Position  50% ¥ 50%

[.@Sirnple'rn'gger (O Advanced Trigger

To clear the current trigger

The top of the Trigger dialog has a Clear button for erasing the current
trigger setup and restoing the default trigger setup.

Trigger
All Links = | +

Applies to |Al| Links v| Trigger Position  50% ¥ 50%

[.@Sirnple'rn'gger (O Advanced Trigger
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Running and stopping the U4301 PCle Gen3 analyzer is just like running
and stopping any other analyzer. See "Running/Stopping Measurements" (in
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‘0.. Viewing PCle Gen3 Packets

Data captured by the U4301 PCle Gen3 analyzer is viewed using the
Protocol Viewer window. See "Analyzing Packet Data" (in the online help).
A Protocol Viewer window is automatically added when you create a
U4301 PCle Gen3 analyzer module in the Logic Analyzer GUIL

Agilent Logic Analyzer - Unnamed Configuration - [Owerview]

ﬂ File Edit Wiew Setup Tools Markers RunfStop Owerview SWindow Help

0= E
Ml to M2 = ---- |

Modules Windows

B Foie-10s B Protocol
- Yiewer-1

M L) _shon ]

The Protocol Viewer window displays the summarized and detailed packet
information at the same time within two panes. The upper pane lists the
packets. On selecting a packet, the details of that packet are displayed in
the lower pane.

The following screen displays a sample view of the captured PCle data in
the Protocol Viewer window. In this screen, the Lanes tab of the Protocol
Viewer window is displayed. The Lanes viewer displays not just the
selected packet data across lanes but also the post packet data
represented by colors matching the selected packet color in the upper
pane.
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Show(all Chamnels | ~ || = = = [ [Em[E][L]®

Packeis |

-

Sample MNumber iTiIIlE |PEI—Express Packet |Link Speed Direction

o w ]
 Details | Header | Payload ' Lanes - X

Time PIe-102 e

{ Symbol Time }  Sample | lane0 lanel|lanel Lane3|lane4 lane5 | laneé | lane? laned Lane@ L

=
A

14 ns
15ns
la ns
1T ns
18 ns
19ns
20 ns
|B2 1 21 ns
22ns
23ns

[T R S = TR = TR = TR = R = T = N =]
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D

DUT Device Under Test.

interposer Describes a probing method where the probe is located
between a slot and the PCI Express device under test.

M

midbus probe Describes a probing method where Soft Touch footprints are

designed into a DUT board between the controller and the device under
test.
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