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1. Introduction

This document describes the hardware and software functionality of the ITIC 2500A PCI
Express Protocol Analyzer.

1.1. Hardware Overview

The 2500A PCI Express Protocol Analyzer supports the following features:
=  PCI Express 1.1 (2.5 GBit/second) compliant
= User-selectable x4, x2 and x1 link width configurations.

= User-selectable 2 Gigabyte to 64 Kilobyte capture buffer. A selectable capture buffer size
allows for smaller data files when saved to hard disk.

= A powerful 48 MHz Cypress FX2LP microprocessor implements on-demand upload of
data via USB 2.0 after a completed capture. This allows you to immediately view data
after the capture without having to wait for lengthy uploads of the full trace data.

=  An Altera Arria II GX FPGA contains PCI Express x4 transceivers, a DDR2 Memory
Controller and data upload interface to the microprocessor.

*  Programmable Sequence Detectors allows the FPGA to detect the location of pre-defined
as well as custom data sequences. This facilitates hardware-acceleration of PCI Express
Protocol Item detection after capture. This, in turn, enables the software to display the
data very quickly after a completed capture without a need for the software to locate the
PCI Express Packets and Ordered Sets captured.

= An 8-level trigger with up to 2048 byte deep data detection per trigger level allows
triggering on very long data sequences. In total, data sequences up to 16 Kbytes in length

can be triggered upon.

* A TTL-compatible Trigger in / out port allows synchronization with external test
instruments.

= A x4 slot probe with a 1 m (3.3ft) cable is included. 3™ party, custom probes can also be
designed and connected to the 2500A unit.

= Microprocessor firmware and FPGA configuration are automatically updated with the PC
application software. No separate and complex hardware re-programming is needed.

Overall, the 2500A hardware and software has been designed for maximum efficiency and

simplicity. The hardware is small enough to fit on your pocket, the software is very easy to
use but yet the complete package is very flexible and powerful.
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1.2. Software Overview

The 2500A software runs on Microsoft Windows XP and newer operating systems. Both x86
and x64 systems are supported. The .NET Framework 2.0 is required.

The 2500A software supports the following features:

The trigger position can be adjusted within the capture buffer (i.e. pre or post trigger).
Lane Polarity, Lane Mapping and Descrambling can be adjusted / disabled as needed.

The software dynamically acquires the data required to display the visible part of the
trace as the data is browsed. This results in very quick and effortless browsing of the
captured data regardless of the capture buffer size used.

Multiple Views of the data are time-correlated; the Protocol View displays a hierarchical
view of all Transactions as well as the Packets included within the transactions; the Lane
View displays the raw data and control characters as they were received on the link under
test; finally, the Detail View decodes details of the packet selected in the Protocol View.
Together, these views give you a quick and easy way to browse the captured data from
the highest to lowest information level.

All Protocol Items in the trace are displayed in the ‘Node Finder’ View. This view allows
direct jump to any protocol item in the trace. The Node Finder can also be used to hide /
show packets of a particular type.

The ‘Search View’ allows you to search for binary or string data in packet payload.
Multiple searches can be started and run in the background as you continue working with
the software. The Search View allows direct jumps to the search result locations.

The ‘Markers View’ displays the trigger position as well as any markers you have added
to the capture. Markers are saved with the project and allow you to quickly locate
interesting areas in the trace at a later time.

Protocol Item Filtering allows you to instantly hide any given Protocol Item Type from
the Protocol View. Due to the dynamic data access of the Protocol View, filtering is very
quick, even for a full 2 Giga-byte capture.

The Protocol View and Lane View data can be exported to file in XML format and to the
clipboard in CSV format. This allows easy post-processing of the captured data via your

own or 3" party software.

Time can be shown in absolute (measured from capture start) or relative (measured from
prior protocol item) mode.

Protocol View and Lane View data can be print previewed as well as printed.
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For best performance we recommend a newer Core i5 or Core i7 PC to be used. The
minimum recommended PC requirements are a P4 / 2 GHz machine. The data upload speed
as well as the Protocol View Filtering speed will be improved with the faster machines.

2. Installation

This section describes how to install the 2500A PCI Express Protocol Analyzer hardware and
software.

2.1. Hardware Installation

The hardware is comprised of three components:

1) An Active Interposer Probe for analysis of 2.5 Gbps (Genl) x1, x2 and x4 PCI
Express plug-in cards.

2) A 1m external PCI Express Molex x4 iPass Cable.
3) The 2500A PCI Express Protocol Analyzer.

Figure 1 below shows how these hardware components are connected to the system
under test.

Figure 1. Probe, Cable and 2500A Protocol Analyzer attached to the target system.
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2.2. Software Installation

To install the 2500A software, run the installation program and follow the instructions on
screen. We recommend installing to the default directory path suggested by the installation
program.

After the 2500A software has been installed to your hard disk, you need to install the 2500A
Windows driver. To do this; follow the below steps:

1) Connect the 2500A PCI Express Protocol Analyzer to a high-speed USB 2.0 port on your
computer.

2) Open the Windows Device Manager.

3) Right-click on the 2500A device (normally displayed as “Unknown Device”) and click
the ‘Update Driver’ menu item.

4) Direct Windows to the ‘ITI2500A.inf” file located in the ‘Drivers’ directory within the
installation directory. The driver is also located in the root directory on the CD that came
with your 2500A unit.

You may have to do the above procedure twice since two different drivers are used by the
2500A unit. Once the driver is installed properly, you should see the 2500A device in the
Device Manager as shown below in figure 2.

;é'. Computer Management EIIEI

File Acti.. View Help

e nED EE k@SS
;é' Computer Management (Local s ‘C' Storage controllers + | Actions
a ]ﬁ System Tools :> M| System devices Device Ma..
> @ Task Scheduler - ﬂ Universal Serial Bus controllers
H @ Event Viewer || b E Generic USE Hub Maore.. ¥
> ga| Shared Folders |} i E Generic USE Hub
> ¥ Local Users and Groups|| E Intel(R) C600,/X79 series chipset U5B2 Enhanced Host Co
> Ié\) Peformance || b E Intel(R) C600,/X79 series chipset USB2 Enhanced Host Co
=y Device Manager || E ITIC 25004 PCI Eress Protocol Analyzer o
4 22 Storage || E Texas Instrumentt USB Root Hub
=% Disk Management || . E Texas Instruments USB Root Hub
H ::'¢ Services and Applications || i i Texas Instruments XHCI Controller
----- i Texas Instruments XHCI Controller E
----- i USE Composite Device
----- i USE Mass Storage Device
..... § USE Root Hub
..... § USE Root Hub o
4 1 | » 4| il 3

Figure 2. The 2500A device driver is installed via the Device Manager.
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3. Reference

This section describes the 2500A hardware and software in more detail.

3.1. Hardware Reference
3.1.1. 2500A PCI Express Protocol Analyzer

The 2500A is designed to be extremely compact. As the below figure 3 shows, all the
required 2500A electronics are integrated onto a single 120 mm x 100 mm circuit board. This
makes the 2500A the most compact PCI Express Protocol Analyzer on the market.

U\
MUY
W A\

Figure 3. The 2500A unit is very compact, which allows it to be easily carried in your pocket.

10-Layer High-Speed Printed Circuit Board

The 10-layer PCB has been manufactured with highest-quality, high-speed materials to ensure
superior signal-integrity and power distribution. It has been constructed with four signal
layers, four ground planes and two power planes. Blind vias were additionally utilized to
facilitate the very compact form-factor. The design has additionally been fully analyzed with
regards to Signal-Integrity and Power-Integrity via field-solver software to guarantee robust
functionality under all operating conditions.
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Cypress FX2LP 48 MHz CPU
The 2500A is controlled by a 48 MHz Cypress FX2LP CPU. This handles, via USB 2.0,
FPGA Configuration, PC software interaction with the FPGA as well as capture data upload.

Altera Arria Il GX FPGA

The Arria I GX FPGA contains a DDR2 Controller and capture buffer logic, eight Device-to-
Host (D2H) and Host-to-Device (H2D) PCI Express Transceivers, byte ordering, PCI Express
descramblers and PCI Express Lane Ordering Logic. Additionally, the FPGA contains the
logic required to automatically generate the meta-data that identifies the location of all PCI
Express protocol items (Packets and Ordered Sets) in the capture buffer.

The FPGA also implements the digital logic required for the 8-level, 16 Kilobyte deep trigger
sequencer. The FPGA Digital Design has carefully been implemented as a set of discrete state
machines for maximum efficiency. This enables the FPGA to deliver a very capable set of
functionality in a minimal physical package.

Micron 2 Gigabyte DDR2 SODIMM

The captured data is stored in a ring-buffer in the DDR2 SODIMM which is running at 267
MHz. This allows the captured data to be stored with a bandwidth of roughly 4 Giga-bytes per
second. With the maximum 2 GByte capture buffer size configured, the SODIMM will store
about 820 ms worth of bi-directional data for a x4 link. This is equivalent to roughly 200
million unique timestamps in the capture buffer.

Texas Instruments Power Regulators

The Power Distribution Network (PDN) on the 2500A has been designed to be extremely
robust. The incoming 3.3V/3A from the probe connector is stepped down to 1.8V/4A and
0.9V/4A via two Texas Instruments TPS54418 Switched Mode Regulators. This powers the
SODIMM and FPGA Core, respectively.

The FPGA, additionally, uses three Texas Instruments TPS74701 Linear LDO Regulators for
absolutely lowest ripple. This powers various analog and digital power rails such as PLLs and
transceivers.

All power rails have been carefully analyzed with field-solver software to ensure robust
power rails to all FPGA, SODIMM and CPU power pins.

Molex iPass x4 Probe Connector

The 2500A unit connects to the 2500A probe via high-quality Molex iPass x4 external PCI
Express cable connectors. We supply a 1m Molex iPass cable with the 2500A unit but you
can replace it with a shorter or longer cable if needed. We recommend that you only replace it
with an original Molex iPass x4 cable to avoid signal integrity issues between the probe and
2500A unit.

TTL Compatible Bidirectional Trigger Port

The trigger port allows you to either send a trigger signal to an external test instrument when
the 2500A triggers (“Trig out”) or trigger the 2500A via an external test instrument (“Trig
In”). You control the trigger port settings via the ‘Configure Trigger’ dialog box in the 2500A
application. The Trigger Port is 5V TTL compatible.

Warranty and Serviceability
The 2500A unit is covered by a 3 year warranty. We also offer replacement and/or repair
service for out-of-warranty units.
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3.1.2. 2500A Active Interposer Probe

The Active Interposer Probe makes copies of the upstream and downstream data that is then
sent to the 2500A PCI Express Protocol Analyzer for detailed analysis. A buffered copy of the
100 MHz PCI Express Reference Clock is also sent to the 2500A unit. The 2500A unit always
uses the reference clock from the bus under test. This guarantees that the 2500A’s transceivers
never under-run or over-run with data.

Figure 4. The Active Interposer Probe is included in the 2500A Package.

Note that the Active Interposer Probe is designed with off-the-shelf parts which allow you to
easily integrate the probe electronics in your own product. This is useful, for example, for
embedded PCI Express solutions where a slot connector is not available.

Please contact us for the probe schematics and parts list.
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3.2. Software Reference

The 2500A is fully controlled via the 2500A software. This section describes the software
features in detail.

3.2.1. The 2500A PC Application

Figure 5 below shows the various parts of the 2500A PC Application. The following tutorial
describes the various features of the User Interface.

Starting the application and opening a previously saved 2500A project

When starting the 2500A Application, you will see the application main window shown
below in figure 5. Note that the Protocol Analyzer is not connected and, therefore, the ‘Start’
and ‘Stop’ Capture buttons and menu items are disabled.

T 2500A PCI Express Protocol Analyzer - default_project.pciea =N e
File  Configuration  Capture  Help
8= open 17 save ns | By Capture T | Trigger start [ stop | [#] Updates @ about
Item Sequence Requester [D / Tag Completer 1D Address Data Stalus Time
Item Hide  Count  Curert Previous Nest
49 Detais View | 3 SearchView | = Markers View (i Node Finder | 940 Papioad View | ] Lane View
Protocol Analyzer Disconnected

Figure 5. The ‘default_project.pciea’ opens automatically when the application is started.

To open a previously saved project, click the ‘Open’ button and select a previously saved
‘.pciea’ project. There are sample projects in the application installation directory.

See the below screenshot (figure 6) for the ‘test.pciea’ project.
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Protocol View, Markers, Node Finder and Timestamps

Note in figure 6 how the upper area of the window (the ‘Protocol View”) shows a hierarchical
view of the captured protocol items. All packets within a transaction are grouped together.
This makes it very easy to identify which ACK Packets are associated with TLP Packets, for
instance. For example, the below ACK DLLP at timestamp 81 is associated with the Msg TLP
at timestamp 0 (since identical Sequence Numbers).

Figure 6 shows, additionally, that two markers have been added to the Protocol View; the first
(yellow) marker has been manually added while the second (cyan) marker was automatically
added by the 2500A software to indicate the trigger location. It will be, later in this section,
explained how to add, edit and delete markers.

T 2500A PCl Express Protocol Analyzer - test. peiea = ==
Eile  Configuration ~Capture  Help
25 open Yo save 25 | By Capture T Trigger start [ stop | [# Updates € 2bour
Item Sequence i Requester 1D / Tag Completer ID Addess Data Status Time -
= ¢! Mg Transaction [Assert_INTA) 871 0400 (Bus:04 Dev:00 Frc:0) / 00 0 &
7 TLP [Msg Assert_INTA) 871 0400 (Bus:04 Dev.00 Frc:0) / 00 0
+ DLLP [4ck] ! Ll
= ¢ MRd32 Transaction 469 0028 (Bus:00 Dew5 Fne:D) /00 0ADD (Busi04 Dev:00 Fre:0)  FBEFCO44 4 bytes (D4 00 00 00) 37
-+
+ DLLP [Ack) 469 399
« TLP(CoD) g7z 0028 (Bus.00 D05 Fnc:0) /00 0400 (Bus 04 Dev:00 Frc:0) 4 bytes (D4 00 00 00) an
17 Mg Transaction (Deassert_INTA) g73 0400 (Bus:04 Dev:00 Frc:0) / 00 438
= ¢ MRd32 Transaction 470 0028 (Bus:00 Dev-05 Fnc:0) /00 0400 (Bus 04 Dev:00 Frc:D)  FBEFCO44 4 bytes (FF FF FF FF) 555
+ TLPMRd32) 470 0028 (Bus:00 Dev:05 Frc:0) / 00 FBEFCO44 4 bytes requested 555
+ DLLP [Ack) 470 617
+ TLP(CRD) &4 0028 (Bus:00 Dewe0S Fre:D) 00 0400 (Bus: 04 Dev:00 Frc:0) 4 butes (FF FF FF FF) 623
+ DLLP [ck] &4 709
" MsaD Transaction [Vendor_Defined Type 1] 47 0000 (Bus:00 Dev:00 Fnc0) / 00 4 bytes (44 00 0000 851 2
TLF [MRd32) Details Item Hide  Count Current Frevious Next
Hame Value Dec Hex = |[= 4 H2D Protocal ltems 405,207 1 GotoPevious — GotoNedt
251 + HID TLPs B 22573 1 GaltoPrevious Goto Nest
Sequence Number s 459 mos | & 5] H2D DLLPs I} 230,586 1 Goto Pvev!uus Go to Mext
1111 H2D Drdered Sets @ 153048 1 GotoPevious  GotoNed
Header Fnt 30/ Header, No Data 0 V{2 « Do Protsaltems 28,716 1 GotoPrevious  GotoMest
Header Type MRd 0 o « DZHTLPs 23601 1 GotoPrevious  GotoMest
Header. TC Traffic Class 0 0 0 EEID2H DLLP: 92093 1 GotoPevious — GotoMest
Header. TD TLP Digest/ECAC Nt Pre. 0 0 1111 D2H Ordered Sets 152,822 1 GotoPrevious — GotoMest
Header. EP TLP Not Poisoned 0 0| _
J3 Details View |33 SeachView | = Markers View = NodeFinder | 67 Payload View Lane View
Protocal Analyzer Disconnected

Figure 6. Protocol View (upper), Details View (lower left) and Node Finder (lower right).

The ‘Node Finder’ view shows the number of Protocol Items of each type in the trace data.
This information is provided by the 2500A hardware so the software requires no time to index
the complete trace data. The Node Finder allows direct jump to any protocol item in the trace
via the ‘current’, ‘previous’ or ‘next’ controls. Furthermore, the ‘Hide’ checkboxes allows
protocol items of certain types to be hidden from view.

Note that the six views at the bottom of the 2500A application can be dragged and dropped in
any order. This is, for instance, useful when the Node Finder is used to locate protocol items
in the Lane View (both by default located on the same side of the lower tabs). The view
locations are automatically saved and later restored the next time the application is started.
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Details View and Lane View

The ‘Details View’ decodes the information carried by a TLP or DLLP and clearly displays it
in spreadsheet form for easy analysis. When you click on an item in the Details View, the
corresponding data is highlighted in the Lane View. For example, as shown below in figure 7,
when the LCRC TLP field is selected, the CC5A0593 DWORD is highlighted in the Lane
View.

Multiple fields can be selected in the Details View; for example, if all the fields between the
starting and ending framing characters (STP, END) are selected, you can see exactly where, in
the Lane View, the packet is located.

Note that the fields in the Details View can be copied to the clipboard in CSV format by
selecting and copying via the keyboard (CTRL-A, CTRL-C) or via the context menu (right-
click menu).

T 2500A PCI Express Protocol Analyzer - test.peiea [=n e =
File Configuration Capture  Help
8= open Yo swve ns | By Copture T | Trigger start [ stop | [#) Updates € roout
Item Sequence # Requester 1D ¢ Tag Completer 1D Addhess Dets Status Time B
= 7 Mg Transaction [Asset_INTA] Eal 0400 (Bus08 Dev;00 Fre:0) / 00 g6767 ||
4) T e e e e e el
- DLLP [ack] 871 526,548
€ MRd32 Transastion 483 0028 (Bus:00 Dev05 Frc:0)/ 00 0ADD (Bus04 Dev.0D Fnc:0]  FEEFCD44 4 bytes (04 00 0000) 527,104
& Msg Transaction (Desssert_INTA) 873 0400 (Bus 04 Dev:00 Fre:0) / 00 527,203
& MRdI2 Transaction 470 0029 (Bus:00 Diev:05 Fre:0)/ 00 0ADD (Bus:04 Dev:00 Frc:0]  FBEFCO44 4 bytes (FF FF FF FF) 627,322 2
TLP (Msg: Assert_INTA) Detals Host to Device Link Diection Device to Host Link Direction
Hame Vale Dec Hex || Sttus LaneD Lanel Lane2 Laned Staus LeneD Lenel Lane2 Laned  Time -
Framing 5TP 51 Fell3333 m w w w 3333 00 00 0 0 526,763 @
P——— po o w7333 m m wm 3333 00 0 W 526,764
3333 00 00 00 00 3333 00 00 0 00 526,765
Header Fmt 4 D/ Header, No Data ! a3z w0 w0 w m 3333 00 00 00 0 526,766
Header Type Msg(Local - Teminate at F... 20 14
Header TG Tralfio Class 0 0 off3333 w0  w  w  w 3333 00 W 526,768
Header 10 TLP Digest/ECRC Mot Pres. 0 g|[3%33 00 00 0 00 3333 00 | O 626,763
Hondor£P TLP Nt Pasaned . o3 m m w 3333 0 W 526,770
sacer ot Possone 3333 000 0 W 3333 W W 526,771
Header All Atibutes: None 0 0l(3333 w o w0 3333 526,772
Header Length Transfer Size 0 Dws 0 off3333 w0 w  w  m 3333 00 W 526,773
Headzr 15t D'/ BE 13t DW Byte Enable 0 of| 333 00 o 0o 0o 3333| 00 w 626,774
Header Last D BE Last DW Byte Enstle 2 g[|2332 W0 W0 00 2339, W0 L W 5257
3333000 0 W W 3333 W W 526,776
Header Requester ID Bus04, DevD0, Fric:0 2o 00| uit w wm om0 3333 00 00 26777
Header.Tag 0 o w(3333 m W  w  m 3333 00 W 526,778
Header. Message Code INT: Msg [Bissert_INTA) 32 203333 00 i) oo oo 333300 i) 626,779
s Mo Dats 3333 0 0 W 3333 0 W 526,780
DAL Mot Presert 3333 000 0 W 3333 W W 526,791
e o e 3333000 00 W 3333 W W 526,72
3333 00 00 o 3333 00 W 526,783
Framing END 3333 00 00 0 0 3333 00 W 526,784
3333 00 0 m m 3333 0 W 526,785 -
J9 Details View |33 SeachView | = Markers View "4 Node Finder | 57 Payload Vien | M| Lane View
Pratocal Analyzer Disconnected

Figure 7. The Details View breaks down packet contents in detail.

The Lane View has an identical context menu to the Protocol View which allows you to select
and copy Lane View Items to the clipboard, export to XML, print etc.

Note, in figure 7, how each Transaction and Package are time-stamped with a 4ns resolution
(a 2.5 Gbps PCI Express link transfers one byte per lane every 4 ns). The timestamp format
can be changed to seconds via most views context menus which are displayed by right-
clicking anywhere in a View.
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Protocol View Context Menu
As can be seen in figure 8 below, there are a number of operations that can be performed on
the Protocol View Items via the Context Menu:

= Protocol View Items can be hidden / shown. Note; hidden Protocol Items can
alternatively be shown again by un-checking the corresponding ‘Hide’ checkbox in the

Node Finder.

= A range of Protocol View Items can be selected and copied to the clipboard in CSV

format.

= Markers can be added, edited or deleted. Markers will be placed, time-stamp correlated,
in the Protocol View, Markers View and Lane View such that easy cross-reference
between the various views can be made.

= Packet Payload can be searched for binary or string patterns.

= Protocol View Items can be printed or exported to XML format.

= The time reference and timestamp format can be changed.

I 25004 PCI Express Protocol Analyzer - test.pciea [=l-a ==
File Configuration Capture  Help
B open Mo s ns | By Copture & | Tigger | [ stare [ stop | [ Updates @) Aboue
Item Sequence Fequester ID / Tag Campleter 1D Address Data Status Tirne B
= ¢ Mg Transaction [Asset_INTA] & 0400 (Bus08 Dev;00 Fre:0) / 00 oooans |
1 TLP (Msg: Assert INTA) &7 0400 (Bus:04 Dev;00 Fre:0) / 00
DLLP (Ack) . T
= € MRd32 Transaction 459 0028 (Bus:00 DewD5 Fre:0) /00 04 5 Hide Protocoltems of This Type 0 00 00)
+ TLP(MRd32) 4690028 (Bus:00Dev:05Frc0)400] | = Show All Frotocol Ttems uested
+ DLLP [pck) 483
E
+ TLP(CaD) 72 0028 (Bus:00 Dev 05 Frc:0) /00 04 Copyto Clipbaard Culet 00000}
7 Mg Transaction (Deassert_INTA] 73 0400 (Bus 04 Dev:00 Fre:0) 7 00 Select All Ctrl+A
= ' MRd32 Transaction 470 0028 [Bus 00D 05 Frs0)4 00 04 Aga barker., F FF FF]
+ TLPMAd32) 470 0028 (Bus:00 Diev:05 Frc:0) 4 00 A ke sted
+ DLLP [Ack) 470 -
« TLPCRD) 874 0028 (Bus:00 Dev05 Fre:) /00 af —  Delete Marker £ FFFF)
= DLLP (k) 74 5 Delete &ll Markers
"Ly bisaD Transaction [Vender_Defined Type 11 471 0000 (Bus:00 Diev:0 Fre:0) / 00 00000] 2
#  Search Payload Data..
DLLF [5ck) Detals Cunent Frevious
Hame Value Dec  Hex ||= =+ HZD Prot{ &1 Print Protocol View Items... 7 1 Gota Previous
N M| Goport Protocol Viewlters to )bl |12 1] Eolafiedies
DLLP Type Ack o o H2D 6 1 Golo Previous
IIHZD| T, SetTime Reference ke 1 GotoPrevious
Aokllek_Seq Num ot BP 367 || ¢ D2HPief s Clear Time Refersnce B 1 GotoPrsvious
CRC Ok 5084|13DC + D2H 0 1 GoloPrevious
Framing END >®3 D o Absalute Time a3 1 Galo Previous
mozH Relative Tirme p2 1 Goto Previous
Shaw Time in Ticks
9 Detsilsiew | @5 Seamchiew | = Markets View - Node Fingel 7| ShowTimein Secands |
Protocol Analyzer Disconnected

Figure 8. Each view has its own context menu with view-specific commands.

Figure 9 (on the next page) shows how markers can be added or edited via the Add / Edit

Marker Dialog Box.
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I 2500A PCI Express Protocol Analyzer - test peica

File Configuration Capture  Help

B open A save ss | By Coprure © Trigger s [ stop | [ Updates (@) About
Ttern Sequence # Requester 1D / Tag Completer 1D Addhess Dets Status Tirne -
-
1 TLP [Msg Assert_INTA) 871 0400 (Bus 04 Dev:00 Frie:0) / D0 0000ns
4 DLLP [ack] 871 — 324000
= ¢ MRd32 Transaction 469 gp| = it Marker [y E= oy bytes (04 00 00 00) 1348 us
-+ TLP(MRd32) 459 002 FCO_ | 4bytes requested 1.348 us
Marker Calor ~ Velow hd
+ DLLP [ck) 459 159 us
+ TLPI(CRD] a2 00} Marker text fuse CTRL-Enter to inset fine-breaks}: 4 bytes (02 00 00 00) 16ddus
7 hisg Transaction (Deassert_INTA] 873 in 1744 us
= MRd32 Transaction 470 it FCO44 4 bytes [FF FF FF FF) 2220us
+ TLP MR 470 it FCO44 4 bytes requested 2220us
+ DLLP [Ack) 470 2468us
« TLPiCaD) &74 0 4 byres (FF FF FF FF) 2516us
+ DLLP fack] 674 28%us
"Ly bhscD Transaction [Vender_Defined Type 1) el ol 4 bytes (44 0000 00) 2404 us 2
Mg Transaction [Assert_INTA) Hide  Count  Curert Previous Hext
[« ] -W 406,207 1 GoloPrevios — GoltoNest
Message Transaction of ‘Msg® Type 257 1 GotoPrevious  GotoNest
This Message Transaction wansfers an event from the Requester to the " ‘ HID DLLFs 230568 1 GoloPrevios  GoloNest
Comgleter. The Red arrow in the Protocol View shows the direction of the = U1 H2D Drdered Sets 163,048 1 GoloPrevious — Gotohest
message (lefi: Device-to-Host, right: Host-to-Device) =+ D2H Frotocol ltems 268,716 1 Goto Previous Goto Mest
« DZHTLPs 238m 1 GotoPreviws  GotoNes
The Msg Transaction containg a Request TLP of Mg’ type followed by an Ak & DM DLLPs 209 1 GoloPioviess  GoloNest
DLLF from the Completer. The Sequence Numbers should mateh. The Message T i
Transactionis a posted transaction and, as such, the Requester does not ressive a THI D2H Ordered Sets 152,822 1 Golofrevious  foloMest
Campletion TLP from the Completer. A Message Transaction of ‘Meg’ type dass
fiot carry any dats; the Completer will act on the Msg Request TLF based onthe =
3 Details View | 33 Search View | = Markers Vien Mode Finder | T7 Pavload View Lane View

Pratocal Analyzer Disconnected

Figure 9. Markers can be added / edited via the Protocol or Lane Views.

Protocol View Payload Search
Figure 10 shows how a binary pattern search is set up. Note that the ‘Search View’ contains
the results of the search.

T 2500A PCI Express Protocol Analyzer - test.pciea 3 Search Paylosd Dita = [a]@]| =]
File Configuration Capture  Help
- Seaich Expression
r- z
®= open I sve s | By Copture & Trigger start [ stop | [#] Updates @) Abou F4gp 341 Eoe25266 .
Item Sequence # Requester 1D / Tag Status Time
4, Mwi32 Transaclion 936 0400 (Bus: 04 Dew00 Fre:0) / 1F Seaich Type 5167 ms
&, w32 Transaction e 0400 (Bus:04 Devi00 Fre:) / 1F ) Uricade Stiing [example: “This is & Uricods string’) 6167 ms
«, w32 Transaction =3 0400 (Bus:04 Devi00 Fr) / 1F ) ASEH Sting [exemple: “This s an ASCH sting') 6167 ms
€, hwh32 Transaction 883 0400 (Bus:08 Devi00 Fre) / 1F N s 59t o o 167 ms
4, w432 Transaction 830 0400 (Bus:0& Dev:00 Fc:0) / 1F ) et (e eHer) E183 ms
e
€, MwA32 Transaction 831 0400 (Bus:08 Dev:00 Fr) / 1F 6168 ms
&, w32 Transaction 892 0400 (Bus:04 Devi00 Fre:) / 1F Note: Quetes are not needed in the search expressian 670 ms
&, w32 Transaction 893 0400 (Bus:04 Devi00 Fre:) / 1F 70 ms
«, w32 Transaction 894 0400 (Bus:04 Devi00 Fr) / 1F Link Direction 171 ms
€, hwh32 Transaction 8% 0400 (Bus:08 Devi00 Fre) / 1F © Hostta Device ©) DevicetoHost @ Both B171 ms
€, w32 Transastion 8% 0400 (Bus:04 Dev:00 Fr) / 1F B171 ms
€, M2 Transastion 897 0400 (Bus:08 Dev:00 Fr) / 1F PR ——— o p— B171 ms
€. MWA32 Transaction 838 0400 (Bus:04 Dev:00 Frc) / 1F messeach ot i) = 6171 ms ~
ltem Type Link Ditection  Progiess  Matches Curert  Previous || Addr D
F46234B1 882 52 Hex Bath 2% & 1 GoloPrevigy|| 0000 F4 62 54 EL E8 82 92 66 A6 AD 52 A6 8D 00 70 C6
00lo0 OC CF 07 BC D4 3B CD E2 EE 48 B2 0A 6F 40 B4 FE A
0020 1F C7 &1 47 83 89 26 34 1h EC 07 9D 2D A5 11 54 [
0030 &A 53 92 4D 04 71 61 31 F6 Ak 02 68 B3 SE 67 3C
0040 3E D1 25 6F 74 10 BS 3E 2A C8 32 4B ED BC D CO
0050 46 92 BC 85 02 C1 52 36 34 50 51 FD 46 B9 56 SF .
0060 &F CE A4 3C 52 44 30 43 Ei 74 A0 0D 19 BE 3E 36 .<.D0H.z 36
0070 01 DS 8C F8 OD 88 04 77 A9 04 3F SE FE 3D 16 EB B
< i b &
5 Detais View| @) Saarch View | = Markers View ~ Node Finder| 220 Payioad iew |l Lane View
Protocol &nalyzer Disconnected

Figure 10. Payload data search setup dialog and Search View results.

Note that the one or more searches are executed on background worker threads. Therefore,
you can continue working with the user interface while the background searches are active.
Note the ‘Progress’ of the above search being 42% complete.
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To jump to a search result, click one of the ‘current’, ‘previous’ or ‘next’ controls in the
Search Results View. Search results can be deleted via the Markers View context menu (right-
click menu). Search results can be navigated to at any time, even before the overall search is

100% complete.

Protocol View Print and Print Preview
To print Protocol View Items;

1) Define two markers that will define the beginning and end of the range of Protocol View

Items to be printed.

2) Select ‘Print Protocol View Items’ from the Protocol View’s context menu (right click in

the Protocol View). The below dialog box will open:

<] i i

T0Z0 56 E0 0O 79 GF 11 16 SC L0 DC C7 B9 49 62 46 F8
0030 6D 74 30 32 35 05 F7 SA B2 A2 BL FD 92 AL DA D5 .
0040 24 DS 56 3C 73 &D D6 91 95 8E CF 2C CE DL BB EC
0050 63 EA SD 6F 2B FA 91 FO Bl li 05 61 89 65 00 9F
0060 07 A0 F2 DE B4 6B 21 CB 93 7F 88 C7 OC 98 FO B7 ....
0070 1E 4F 6D BC 52 B9 CE 6E 10 BS 04 F6 87 28 3B 85 .

7 DetallView | 3% Searchview | S Markers View 2 Node Finder | 912 PayloadView | Lane View

I 2500A PCI Express Protocol Analyzer - test.pciea [not saved] [=&E=]
File Configuration Capture  Help

O open WA savess | By Coprure © Tigger [ s [ sop (¥ Updates @) sbour

Ttemn Sequence & Requester D / Tag Completer [D Bddress Data Status Time B
€. Mwi32 Transaction 338 1400 (Bus: 04 Dev00 Fre:0) / 1F 3BBEZ500 128 bytes (9 BE 14 C4 A3 Big7ms [
e [ e Bus G Devi00Frsll 0F [ ] [ emerm ]
&, Mwi32 Transaslion 888 01400 (Bus: 04 Dese Enc-0) 4 1E BER2ENN 128 bules (7 13 18 A% 7F B167 ms
4=, MwA32 Transaction [ 0400 (Bus 04 D4 4% Print Protocal View tems L {20 03 A3 1A CC 6167 ms
&, MWi32 Transaction B30 0400 (Bus.04 D F4 62 34 B1 EC. 6160 ms
«, Mwh32 Transaction a1 0400 (Busi Dy SPiectPrinter 04 38 EC 00 9. 6163 ms
=, M2 Transaction 832 (1400 (Bus:0 D, [HF‘ Laserlet P2035n [Lab) -] [97 FD B9 31 2C B.170 ms
€. Mwi32 Transaction 833 01400 (Bus:04 D DF 46 F8 9380 B170ms
€. Mwi32 Transaslion 834 0400 (Bus.04 D FE 45 76 %€ 4F B171 ms
4=, MWi32 Transastion 895 0400 (Bus:0A D el o bebee e colis Lors [CE B3 14 35 DE. E171 ms
4=, MwA32 Transaction 696 0400 (Bus:0a Df  PIIT ~  PzE - {BC 60 AE 48 5C 6171 ms
€, MWi32 Transaction 897 0400 (Bus:0& D 85 CA 1D 44 F5.. 6171 ms
|+ & Mwi2Tensacion 88 D eimme
. Mwi32 Transaction 699 0400 (Bus 0407 | Page Setup.. | [ Print Previen.. | [ Prirt. ] |oFccacoeC &2

tem Type Link Divection  Progiess  Matches  Cu
F4 62341 £062 32 Her Both 100 151 70 45 2E 2D O SE .
53 81 64 17 59 OE

Pratocal Analyzer Disconnected

Figure 11. The 2500A Application contains advanced print and print preview functionality.

You can then select the printer to use for your printout, adjust page orientation, margins etc
(via the Page Setup), Preview the printout and actually print the range of Protocol Items.

Figure 12 below shows the Print Preview dialog.
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I 2500A PCI Express Protocol Analyzer - test.pciea [not saved] [=&E=]
File Configuration Capture  Help
5 Open W swve s | By Coprure £ Trigger | [0 s [0 seop | [ Updates (@) About
Item Sequence # Requester 1D / Tag Completer ID Address Data Status Tie B
4, Mwi32 Transaction 886 0400 (Bus: 04 Dev:00 Fnc:D) / 1F 3BBEZ500 128 bytes (SE BE 14 C4 43 E.167 ms [
e
&, MW T Print Py
, M3z T Qz B T &
< Mz S0 [Qzeom - |4 4 ofl b Bl X Close
, MWz T A
, M2 testpciea - Monday, March 17, 2014 - 3:59:42 PM
, Mwi3z T tern Sequence # Requester D/ Tag Completer ID Address .
o 5 & (9ESIN 128y
-, M3z 4=, MWI3Z2 Transaction 838 0ADD (Bug:0A Denv:00 Fnc) f 1F 3BB5ZE00 128 by =
«, Wwidz1 [# 4=, MwW32 Transaction L] DADN (Bus:04 Dev Fnc) 17 IEBGZEAD 128 by
el
. M2 T [# 4=, MWr32 Transaction 690 0A00 (Bus:0A Dens00 Fro0) /1F 3BB52700 128 by |~
Tiom [ 4=, W32 Transaction 891 0ADD (Bus:0A Devil0 Fncl) / 1F 3IBES5Z7E0 128hy | |
F4B23¢B1EQ [# 4=, W32 Transaction &892 0AD0 (Bus:0A Devil0 Fncl) / 1F IBE52800 128 by
[# 4=, Mwr32 Transaction 893 0AQD [Bus:0A Dev:00 Fnc) / 1F 3BB52880 128 by
[# 4=, MWr3Z Transaction 694 0AQD (Bus:0A Dens00 Frc0) /1F 3BB52900 128 by
[ 4=, MW32 Transaction 895 0AND (Bus:0A Dens00 Fro0) /1R 3BB52980 128 by
[# 4=, MWr32 Transaction 896 0AQD [Bus:0A Dev:00 Fnc) / 1F 3BB52A00 128 by
[# 4=, Mwr32 Transaction 897 0AQD (Bus:0A Dev:00 Fnc) / 1F 3BB52AB0 126 by
<
7 Detais Vie: ‘ - | e
Protocal Analyzer

Figure 12. The print preview dialog allows zoom, page adjustments etc before printing.

Protocol View XML Export
To export Protocol View Items to XML;

D

Define two markers that will define the beginning and end of the range of Protocol View
Items to be exported.

2) Select ‘Export Protocol View Items’ from the Protocol View’s context menu (right click

in the Protocol View). The below dialog box will open:

I 2500A PCI Express Protocol Analyzer - test.pciea [not saved] = @] ==]
File Configuration  Capture  Help
B open Yo save as | Ry Copture T | Trigger | [ store [ stop w:_ij Upststes () About
Item Sequence i Requester [0 / Tag plster 1D Address Data Status Time -
4, My 32 Transaction 8a6 0400 (Bus: 04 Dev:00 Frc:d) / 1F 3BBS2500 128 bytes (3E BE 14 C4 A2, 6,167 ms [
e
4, My#32 Transaction gas 0400 (Bus: 04 Dev:00 Frc:D) / 1F 3BB52600 128 bytes (C7 19 1B &4 7F. E.167 ms
¢, Mwi32 Transaction 883 0 20 128 bytes [2C 09 A3 14 CC E.167 ms
4, Mwi32 Transastion 290 3% Export Protocol View ltems [E=5bro0 128 oytes Fo B2 34 81 E8 E188ms
4, MWi32 Transaction ga1 Eaport Protoool Wisw lisms betvussn thass Mrkers 780 128 bytes 104 38 EC 00 38 E.188 ms
4, MwA32 Transaction 832 800 128 bytes (37 FD B3 31 2C. 6.170ms
i v ERE—— -
4, M4 32 Transaction 893 EI— 980 128 bytes [DF AG FB 53 80.. 6170 ms
4, MyA32 Transaction gg4 900 128 bytes [FE A5 76 2E 4F. 6171 ms
4, My#32 Transaction 835 s 980 128 bytes ICE BY 14 36 D6.. 171 ms
¢, Mwi32 Transaction 896 0% PAOD 128 bytes [BC 60 AE 48 6C. E171 ms
4=, Mwi32 Transaction £a7 ‘ | B4B0 128 bytes [55 C4 1D 44 F5 E171 ms
= | 1 2l
4, MWA32 Transaction 833 B50 128 bytes (IF CC 4C DE C. 6171 ms °
liem Type Link Direction  Progress ASCI
F4 6234 BT EBB2 52 Hex Both 100% Export toXML.. Abort Export Close F 00 45 BD 70 45 2E 2D BE 5E .. E.DE.
C 7F OA 7F 53 61 64 17 58 0E wu-F.
6 SC CODC C7 B9 49 B2 46 F8 W..y...
0030 8D 74 30 32 35 05 F7 54 B2 AZ Bl FD 92 Al DA DS .c0ZS..
0040 24 D8 56 3C 78 6D D6 91 95 8E CF 2C CE D1 BB EC  #.V<x. .
0050 &3 EA 5D 6F 2B FA 91 FO EL la 05 61 §9 65 00 9F «c.]ot. -
0060 07 A0 F2 DE B4 8B 21 CE 99 7F 83 C7 OC 98 FO BT ..
0070 1E 4F 6D BC 52 BS CE 8E 10 BS 04 F& 87 28 3B 85
< . 3
¥:) Dela\\s\/\ewl 84 SearchView | = Markers View "= Node Finder %0 Bayload View H;] Lane View
Protocol Analyzer Disconnected

Figure 13. Export data to XML via the ‘Export Protocol View Items’ dialog box.

Select the output file via the ‘Export to XML’ button. Figure 14 below shows the resulting
XML data output.
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T 2500A PCI Express Protacol Analyzer - test.pciea [not save

(33 Export Protocol View Items
File Confiquration Capture  Help B =
Export Protocol Yiew ltems between these Markers
A= open Yo savens By capture T Trigger |7 "
= = = 2 P - PEE—
Item Sequence Addiess Data Stalus Time -

4=, MWr32 Transaction 5 e 3BB52500 128 bytes (3E BE 14 C4 A3 6167 ms [

4=, Mr32 Transaction a8 Epor Complete GEES2600 129 bytes (C7 19 1B A4 7F. 6167 ms

4, Mwr32 Transaction 289 w m 3BBS2680 129 bytes (2C 09 A3 14 CC.. 6167 s

=, MWi32 Tiansaction 30 3BBE2700 128 bytes (F4 E2 34 B1 EB 6168 ms

4=, MWi32 Transaction 831 3BBE2780 128 bytes (04 38 EC 00 3B 6168 ms

4, MWi32 Tiansaction 832 3BBE2800 128 bytes (37 FD B3 31 2C. 6170ms

=, MWI3Z Transaction 893 Export to XhL. Abort Export 3BB52Z880 128 bytes (DF A6 F8 93 80, 6170ms

- MWaRE . oinc mniorr s aeor PV,

«, MwrH | exportaml - Notepad e

4 MW File Edit Format View Help s

WS coxm] version="1.0" encading="urf-8"7?s N | L

< <ITIC ITIZSOO»LPmtocﬂ _view_Items xmlns: xsr“http Ao w3, org/2001, ML schema-instance” @ -

- Ml XmIns Txsd="hTTp: /v w3 org/ZOOl/xMLSchema > -y I8

<wr32_Transacti
Iter <T1me>002116F6</T1mE>

F4 B2 34 B1 <TLP_Mwr32>

<Time>002116F6<, Timex

<LTnkDTFECtTDﬂ>Dev1ceTUHDSt</LTﬂkD1rEct1Un>

<RawData»FB 03 77 40 00 20 0A 00 1F FF 3B B3 25 80 AD CD 98 FE 31 AC AF 90 45 BD 70 45 2E
2D BE SE 75 2D 46 93 8L SF DC 7F QA 7F 53 8L 64 17 59 OE 56 EO C0 79 8F 11 16 5C CO DC <7 BG 49 82 45 F8 8D 74 30 32
35 05 F7 5A B2 42 B1 FD 92 Al DA D5 24 DB 56 3C 78 8D D& 91 95 BE CF 2C CB D1 BB EC 63 EA 5D 6F 2B FA 91 FO B1 1a 05
61 89 65 00 GF 07 A0 F2 DE B4 8B 21 CB 99 7F 88 C7 OC 98 FO B7 1E 4F 6D BC 52 B9 CE SE 10 B5 04 F& 87 28 3B 85 3B 3a
F2 83 FD</Rawbatas

<Framing_start>FB</Framing_Start>
<Sequence_number>0377</Sequence_number:>
<Header.Fmt:2</Header . Fmt >

< <Header. Tox0</Header . TDx>
B Detals <Header. ERP>0</Header . EF> -

Protacol Analyzer Disconnected

Figure 14. The exported Protocol View Items in XML format.

Note that the exported XML contains all hierarchical and detail information available in the
Protocol and Details Views. Therefore, there is no loss of information in the exported XML
data. This allows XML export to be used as interface to custom analysis software.

Markers View and Lane View

Figure 15 below shows the Markers View in which all markers can be sorted on any column
(by clicking the column). The figure shows the markers sorted in time order. Note that the
‘Time Reference’ (T0O) has been set to the Trigger Location (this is the default after a capture).
Also note that the ‘Trigger’ Marker is also shown in the Lane View.

I 2500A PCI Express Protocol Analyzer - test.pciea [not saved] =1
File Configuration Capturz  Help

85 Open B swvets | By Copture £ Trigger | [ st [ Siop | [ Updates () About

Item Sequence Fequester ID / Tag Campleter 1D Address Data Status Tirne B
= ¢ Mg Transaction [hssert_INTA] & 0400 (Bus04 Dev;00 Fre:0) / 00 [
&1 TLP Mag Assert_INTA) a7 0400 [Bus: 04 Dev:00 Fre:0) / 00 7
= DLLP [&ck] 81 256
= MRd32 Transaction 463 0028 (Bus: 00 D 05 Frc:0] # 00 0400 (Bus: O Dev:00 Frc:0]  FBEFCO44 4 bytes (D4 00 00 00
= e G 1078 us 00Dev-05 sl /0 —_u-
4 DLLP [8ck) 459
« TLPICHD) &72 0029 (Bus:00 Devi05 Fre:0) /00 0AD0 (Bus:04 Devi00 Frc:0) 4 bytes (D400 0000) 74
7 Msg Transaction [Deasser_INTA) 73 0400 (B0 Dev;00 Fre:0) / 00 %
€ MRdI2 Transaction 470 0029 (Bus:00 Devi05 Fre:0) /00 0ADD (Bus:04 Dev:0D Frc:0]  FEEFCO44 4 byies IFF FF FFFF) 218
= TLP[MRd32] 470 0028 (Bus: 00 Dev: 05 Frc:0] # 00 FBEFCO44 4 hytes requested 218
4 DLLP [Ack) 470 280
+ TLP[COD] B74 0028 [Bus: 00 Dy 05 Frc: 0] 4 00 0400 [Bus: 04 Dev:00 Frc:0] 4 hytes [FF FF FF FF) 2582 s

[ Host ta Device Link Direction Dewvice to Host Link Direction
Statws Laned Lanel Lane2 Lane3 Staws Lened Lanel Lane2 Laned  Time

Item Marker Test Time v

! Msg Transaclion [Assert_INT.. M1 -337

TLP(MRd32) i : oo o o 3333 00 00 00 00 5
Edit Marker (i) oo 333300 1] i) i -4

‘ Delete Marker m o 3333 00 00 00 00 3
b MR32 Transaction 23,916,328 Delete Al Markers 2
=b MRdi32 Transaction M3 181,115,825 1

0
0
0
0
Set Tirne Referenc m
Clear Time Reference uj
0
0

Abrolute Time

Relative Time 0

Shoow Tirne in Ticks

;—J Details Wiew | 33 SearchView| = Markers View

Protocol Analyzer Disconnected

2 Payload View
Show Time in Seconds i [ ] Lareview

Figure 15. The Markers View allows easy analysis of the markers in the project.
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Figure 15 also shows the Lane View which contains the raw data as it is received on the
FPGA transceivers. Note that the FPGA first de-skews and de-scrambles the data before

displaying it.

Capture Configuration Dialog Box

The descrambling

can optionally be disabled via the ‘Configure Capture’ dialog box shown

below in figure 16 (accessible via the ‘Configuration/Capture’ main menu item or via the
‘Capture’ toolbar button.

Bt 25004 PCI Express Protocol Analyzer - test.pciea [not saved] ===
File Configuration Capture  Help
8= open Yo swve ns | By Copture T | Trigger start [ stop | [#) Updates € roout
Item Sequence # Requester 1D / Tag Completer 1D Adhess Dets Status Time -
= ¢! Msg Transaction [Asser_INTA) Eal 0400 (Bus:08 Dev:00 Fre:01 /00 N
1 TLP Meg Assert_INTA) 871 [ gy Capture Configuration = a7
> DLLP fack] Eal N 26
5 € RS2 Transaction 59 Trigger Pasttion wittin Capture Bufer e (02 00 0000) o
2 8
- DLP hck] 4 &
+ TLPICAD) a7 Beainring End s (D4 00 00 00] 74
& blsg Transaction (Desssert_INTA) 873 £
=« MRd32 Transaction 470 | Capture Buffer Sice Link Width = (FF FF FF FF) 218
+ TLPMRd32) 0| [2eigsbe ) [ Bls Dt Descont e requested 218
+ DLLP [ck) 470 200
« TLP[CpD] 874 Irvert Polaity on These Lanes s [FF FF FF FF] 292 2
TLP (MRd32] Detals [ H2DLane0 [ HZDLanel [l H2Dlanez [0 HZDLane3 Device ta Host Link Direction
Name Value Dec| [ paHLaned [ DMLael [ DHLanez [ D2HLane3 Staws Laned Lanel Lane2 Laned  Time
Sequence Nurber 463 Lane Mapping 3 gj : gg gg gg gg ;’
sl Frot 30W Header. No Data © Standard ©) Reverssd () Custom [ehag-andhdiop below) T 3
Header. Type MRd 3333 00 00 00 00 1
OEEE OEEE
Header. TC Tralfic Class 0
Header. TD TLF Digest/ECRC Mot 3333 00 00 00 00 1
S TP Nt Prioand - = - 3333 00 W w0 W 2
ader ot Prisone: 3333 EF 00 4 5 3333 00 W W W 3
Header All Attibutes: Nene 0 0| ({3333 s @  obs  EwD 3399 o o o ™ A
Header Length Transfer Size: 1 Diws 1 1) <[] m v
9 Detais View | A4 Search View | = Markers View - Node Finder | $25 FayloadWien | ) Lane View
Protocol Analyzer Disconnected

Figure 16. The Capture Configuration dialog box customizes the 2500A capture settings.

The Capture Configuration dialog box contains the following controls:

_Control
Trigger Position
within Capture
Buffer

__Used For

This allows you to adjust where, in the capture buffer, you want the
trigger position to be located. If, for example, you want to capture the
data that leads up to the trigger position, you would set the trigger
position towards the end of the capture buffer.

on These Lanes

Capture Buffer This allows you to choose how much trace memory will be used during

Size the capture. Smaller buffer sizes result in smaller trace files on disk.

Link Width Used to select the number of lanes your device uses to communicate
with the root complex.

Disable Checking this control will disable the PCI Express data descrambling.

Descrambling Normally, you would only check this when capturing the PCI Express
Compliance Pattern which is not scrambled.

Invert Polarity Checking one of these checkboxes will invert the polarity of one lane

in one link direction. This compensates for inverted physical wires on
the bus under test.

Lane Mapping

This allows you to reverse the normal lane order per the PCI Express
1.1 Specification. You can also assign a custom lane order if needed to
compensate for a not specification compliant lane order.

Table 1. Description of the Capture Configuration Dialog Box Controls.
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Trigger Configuration
The Trigger Configuration dialog box allows you to:

= Configure a Trigger Sequence Detector for each of the 8 Trigger Levels.

=  Configure the Trigger Input / Output Port.

T 2500/ PCI Express Protocol Analyzer - testpciea [nd (7= b ip Ul 5 = [SE@]=]
File Configuration  Capture  Help
- Trigger Sequence
85 Cpen Y et [y Copre £ T
= - Level  Source Count  Trigger on level 5
Item Se Cancel Status Tirne B
1 Mg Transaction (sser_INTA] 0 T e = [
1 TLP [Msg: Assert_INTA) q 1 337
+ DLLF [ack] 756
= € MRd32 Transastion 2 1 il
- 3 1
+ DLLP [4ck] 62
« TLP(CPD) 4 1 74
1 Msg Transaction [Dieassert_INTA) 5 1 9
= ! MAd32 Transaction - 218
- TLPMRd32) G 218
+ DLLP (k] 7 1 280
« TLP(CpD) 292
- DLLP Akl h
TLP MAdER) Sequence Detector O | Sequence Detector 1 | Sequence Detector 2 | Sequence Detector 3 | Sequence Detectar 2« [» | [ e
Name Value Select Sequence to be Detected pl Lanel2 Lane3 Tirne
s Pre-defined Sequences Selected Trigger Sequence: Trigger on TLF CpiD* wooom 5
Sequence Number 59 Troger on TLP CplD o) [Eme0ifit  Lane0  Lwnel  Lanez  Lae3 = Es EE :
] STFP X xX DO1001.. -
HeadeFrt 3DW Header, No Data A e o e g o | o 2
floaden L0 i Custom Sequences 2 o o o o . !
Header. TC Traffic Class 0 a 12 o o w0 %
HeaderTD TLP Digest/ECRC Mat .. 16 %< XX x xx LU 1
wm 2
Header. EP TLF Not Poisoned Delete Copy Save 20 = I < o
Header &t Attributes: N Link Direction 2 o o I o o » 2
eader Al ributes: None L I o o o - W om 4
HeadetLength Transier Size: 1 Diwis @ Hostto Deviee e o o o P moom 5
Header 15t D/ BE 15t D Byte Ensble @ Device to Host 36 WX X 3 i ] r
9 Details View |33 SeachView | = Markers View aa e o o o -
Protacol Analyzer Disconnected

Figure 17. The Trigger Sequencer allows up to 2048 byte long sequences per level to be detected.

To Configure the Trigger Sequencer, you need to:

1) Select a Sequence Detector for a trigger level (Trigger Source).

2) Configure the Sequence Detector with either a pre-defined Trigger Sequence or a

custom trigger sequence.

Note that the software includes pre-defined trigger sequences for all standard TLP and DLLP

Packet types.

You’ll define a custom sequence by copying a predefined sequence to a custom sequence and

then editing the custom sequence in the spreadsheet in the above dialog box.

Trigger Sequence K and D symbol syntax

Specific D and K symbols can be entered in the Trigger Sequence editor per the following

rules:

=  Two-character cell data is interpreted as 'K don't care' hex data (i.e. either a D or K

symbol will result in a match).

= Three or more characters in a cell is interpreted as binary data UNLESS one of the below

explicit K character token strings (SKP, IDL etc).
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=  An X is interpreted as a don't care nibble (for hex data) or a don't care bit (for binary
data).

= A K symbol is represented as COM/K28.5/KBC, PAD/K23.7/KF7, SKP/K28.0/K1C,
STP/K27.7/KFB, SDP/K28.2/K5C, END/K29.7/KFD, EDB/K30.7/KFE,
FTS/K28.1/K3C, IDL/K28.3/K7C or any other K symbol via its KXX.Y or KHH code.

= A K don't care is represented as KXX.X or KXX (i.e. any K symbol results in a match).
= Data characters can be encoded HH, DXX.Y or DHH.
Examples

_ You want to detect __Examples

K or D, possibly don't "6X", "XA", "6A"
care nibbles, hex data. K
don't care.

Explicit 10b Code "DXX. X", "KXX.X"

K or D, possibly don't "K6X", "KXA", "KXX", "D6X", "DXA", "DXX"
care nibbles, hex data
(explicit K/D)
Explicit control character | "COM", "STP"
token string

Binary data "10101010" (K or D), "K10101010" (K binary),
"D10101010" (D binary), "Kx0x01010" (K binary with don't
care bits)

Table 2. Examples of trigger sequence D and K symbol syntax.

Capture Start / Stop

After the Capture Configuration and Trigger Configuration have been done, the capture is
started via the ‘Start’ button (or menu command). Once all Trigger Sequences in all enabled
trigger levels have found matching data, the capture stops automatically and the captured data
is displayed in the application. The capture can also be stopped manually via the ‘Stop’
button/menu command.

Once the capture is stopped, the 2500A software programs the 2500A hardware to locate the
location of all protocol items in the capture buffer. This data is called Meta-data since it is
data describing the main data. The 2500A then uses the meta-data to build an in-memory
hierarchical representation of all protocol items in the 2500A unit’s capture buffer. Note that
the data is retrieved on an as-needed basis from the 2500A hardware after a capture. This
allows the complete 2 Gigabyte of data to be browsed effortlessly without having to upload
the data to disk first. Once the project is saved via the ‘File / SaveAs’ menu item, the data is
uploaded from the 2500A hardware and saved to disk file.
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License Configuration

Certain features, such as capturing data in x2 and x4 link width configuration requires a
license. Licensing is not checked when viewing data, only when new data captures are made.
For example, you can capture x4 data on a 2500A unit that has a x4 license and later view the
captured data on any 2500A software installation.

Licenses are tied to the 2500A hardware unit; once licensed features are unlocked for a
particular 2500A unit, it will follow the unit when moved to another computer. In other
words, the license is stored in the 2500A unit, not on the computer running the 2500A
software.

To view the current licensed features or enter a new license key, open the License
Configuration dialog box shown below in figure 18. Note that this dialog is not available if a
2500A unit is not connected to the PC running the 2500A software.

I 25004 PCl Express Protocol Analyzer - default_project.peica | = o )
File | Configuration | Capture  Help
B0 B Capture Configuration.. Trigger sare [ stop | [#] Updates @) dbout
Trigger Configuration...
ragerLentiguration Sequence # Requester D / Tag Campleter 1D Address Deta Status Time
i Lieense | 19 icense Configuration ==
Cunently Licensed Features
Serial Number. Rev4/002
Licensed Features: 1 Mode, 42 Mode, #4 Made
License Expiation: Peimanent License
Enter License Key
| Apply License
= Hde Coml  Cuon Pedos T
J9 Details View |33 SeachView | = Matkers View 4= Node Finder i 562 Pavioad View | [l Lane View
Frotacol Analyzer Connected, No Probe Fower

Figure 18. A temporary or permanent license is entered in this dialog box.

If you need a trial license extension or want to upgrade your license, please contact
support@International TestInstruments.com. Please make sure to include the serial number of
your unit (shown in the above dialog box) since issued licenses are tied to a specific 2500A
unit.
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