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Warranty

Tektronix warrants that this product will be free from defects in materials and workmanship for a period of one (1)
year from the date of shipment. If any such product proves defective during this warranty period, Tektronix, at its
option, either will repair the defective product without charge for parts and labor, or will provide a replacement

in exchange for the defective product. Parts, modules and replacement products used by Tektronix for warranty
work may be new or reconditioned to like new performance. All replaced parts, modules and products become
the property of Tektronix.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of
the warranty period and make suitable arrangements for the performance of service. Customer shall be responsible
for packaging and shipping the defective product to the service center designated by Tektronix, with shipping
charges prepaid. Tektronix shall pay for the return of the product to Customer if the shipment is to a location within
the country in which the Tektronix service center is located. Customer shall be responsible for paying all shipping
charges, duties, taxes, and any other charges for products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage
resulting from attempts by personnel other than Tektronix representatives to install, repair or service the product;
b) to repair damage resulting from improper use or connection to incompatible equipment; c) to repair any damage
or malfunction caused by the use of non-Tektronix supplies; or d) to service a product that has been modified or
integrated with other products when the effect of such modification or integration increases the time or difficulty
of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE PRODUCT IN LIEU OF ANY
OTHER WARRANTIES, EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
TEKTRONIX’ RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE

AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY.
TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL,
OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS
ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
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Warranty

Tektronix warrants that the media on which this software product is furnished and the encoding of the programs on
the media will be free from defects in materials and workmanship for a period of three (3) months from the date of
shipment. If any such medium or encoding proves defective during the warranty period, Tektronix will provide

a replacement in exchange for the defective medium. Except as to the media on which this software product is
furnished, this software product is provided “as is” without warranty of any kind, either express or implied.
Tektronix does not warrant that the functions contained in this software product will meet Customer’s requirements
or that the operation of the programs will be uninterrupted or error-free.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period. If Tektronix is unable to provide a replacement that is free from defects in materials and
workmanship within a reasonable time thereafter, Customer may terminate the license for this software product
and return this software product and any associated materials for credit or refund.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE PRODUCT IN LIEU OF ANY
OTHER WARRANTIES, EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
TEKTRONIX’ RESPONSIBILITY TO REPLACE DEFECTIVE MEDIA OR REFUND CUSTOMER’S
PAYMENT IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH
OF THIS WARRANTY. TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT,
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX
OR THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
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General Safety Summary

General Safety Summary

To Avoid Fire or Personal

v

Injury

Review the following safety precautions to avoid injury and prevent damage to
this product or any products connected to it.

To avoid potential hazards, use this product only as specified.
Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of a larger system.
Read the safety sections of the other component manuals for warnings and
cautions related to operating the system.

Ground the Product. This product is indirectly grounded through the grounding
conductor of the mainframe power cord. To avoid electric shock, the grounding
conductor must be connected to earth ground. Before making connections to
the input or output terminals of the product, ensure that the product is properly
grounded.

Observe All Terminal Ratings. To avoid fire or shock hazard, observe all ratings
and markings on the product. Consult the product manual for further ratings
information before making connections to the product.

The inputs are not rated for connection to mains or Category II, III, or IV circuits.

Do not apply a potential to any terminal, including the common terminal, that
exceeds the maximum rating of that terminal.

Power Disconnect. The power cord disconnects the product from the power source.
Do not block the power cord; it must remain accessible to the user at all times.

Do Not Operate Without Covers. Do not operate this product with covers or panels
removed.

Do Not Operate With Suspected Failures. If you suspect that there is damage to this
product, have it inspected by qualified service personnel.

Avoid Exposed Circuitry. Do not touch exposed connections and components
when power is present.

Do Not Operate in Wet/Damp Conditions.
Do Not Operate in an Explosive Atmosphere.
Keep Product Surfaces Clean and Dry.

Provide Proper Ventilation. Refer to the manual’s installation instructions for
details on installing the product so it has proper ventilation.

TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual



General Safety Summary

Terms in this Manual  These terms may appear in this manual:

WARNING. Warning statements identify conditions or practices that could result
in injury or loss of life.

CAUTION. Caution statements identify conditions or practices that could result in
damage to this product or other property.

Symbols and Terms on the ~ These terms may appear on the product:

Product m  DANGER indicates an injury hazard immediately accessible as you read

the marking.

B WARNING indicates an injury hazard not immediately accessible as you
read the marking.

B CAUTION indicates a hazard to property including the product.
The following symbol(s) may appear on the product:

A L 4

CAUTION i
Refer to Manual Earth Terminal Chassis Ground

TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual v



Service Safety Summary

Service Safety Summary

vi

Only qualified personnel should perform service procedures. Read this Service
Safety Summary and the General Safety Summary before performing any service
procedures.

Do Not Service Alone. Do not perform internal service or adjustments of this
product unless another person capable of rendering first aid and resuscitation is
present.

Disconnect Power. To avoid electric shock, switch off the instrument power, then
disconnect the power cord from the mains power.

Use Care When Servicing With Power On. Dangerous voltages or currents may
exist in this product. Disconnect power, remove battery (if applicable), and
disconnect test leads before removing protective panels, soldering, or replacing
components.

To avoid electric shock, do not touch exposed connections.

TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual



Environmental Considerations

This section provides information about the environmental impact of the product.

Product End-of-Life Observe the following guidelines when recycling an instrument or component:
Handling

Equipment Recycling. Production of this equipment required the extraction and
use of natural resources. The equipment may contain substances that could be
harmful to the environment or human health if improperly handled at the product’s
end of life. In order to avoid release of such substances into the environment and
to reduce the use of natural resources, we encourage you to recycle this product
in an appropriate system that will ensure that most of the materials are reused or
recycled appropriately.

This symbol indicates that this product complies with the European Union’s
requirements according to Directive 2002/96/EC on waste electrical and
electronic equipment (WEEE). For information about recycling options, check
the Support/Service section of the Tektronix Web site (www.tektronix.com).

Restriction of Hazardous  This product has been classified as Monitoring and Control equipment, and is
Substances  outside the scope of the 2002/95/EC RoHS Directive.

TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual vii



Environmental Considerations

viii TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual



Preface

Preface

This manual contains information needed to install and use a Tektronix serial
analyzer module to debug, validate, and verify computer and embedded systems.

Related Documentation

The following table lists related documentation for your serial analyzer. The
documentation is available on the TLA Documentation CD and on the Tektronix
Web site (www.tektronix.com/manuals). Check the release notes on the
instrument for additional information. To access the release notes, select Start >
All Programs > Tektronix Logic Analyzer > TLA Release Notes.

Related Documentation

Item Purpose

TLA Quick Start User Manuals High-level operational overview

Online Help In-depth operation and Ul help

Installation Quick Reference Cards High-level installation information

Installation Manuals Detailed first-time installation information

XYZs of Logic Analyzers Logic analyzer basics

Declassification and Securities Data security concerns specific to = -
instructions sanitizing or removing memory devices

from Tektronix products

Application notes Collection of logic analyzer application
specific notes

Product Specifications & Performance TLA Product specifications and A

Verification Procedures performance verification procedures (\\iae/)

TPI.NET Documentation Detailed information for controlling the (<; Y-
logic analyzer using .NET N

Field upgrade kits Upgrade information for your logic e
analyzer o (‘)

Optional Service Manuals Self-service documentation for modules AN
and mainframes @ (\\3}
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Preface

List of Terms

The following table lists terms that appear in this manual. For a more extensive list
of PCI Express-specific terms, refer to the latest PCI Express Base Specification
document.

Table i: Terms used in this document

Term Description

Link A connection between two PCI Express devices. A link consists of
a number of lanes. A link described as by-N (or xN) consists of a
number (N) lanes.

Differential Pair A set of two signals, positive and negative, transmitting data from
one device to another.

Lane A single differential pair (two signals) that transmit data in one
direction of a PCI Express Link. A unidirectional lane.

Root complex A device (or other element) (typically a controller hub) that is located
closest to the connection between the 1/0 system, the CPU and
memory.

Upstream Relative device location:

The relative position of a device (or other element) in a system
where the device is closer (topologically) to the root complex.
Examples: The port on a switch that is closest to the root complex is
the upstream port. The port on an endpoint or bridge component

is an upstream port. The upstream component on a link is the
component closer to the root complex.

Relative direction of data flow:

The direction of data flow where data is flowing towards the root
complex.

Downstream Relative device location:

The relative position of a device (or other element) in a system
where the device is farther (topologically) from the root complex.
Examples: The port on a switch that is farther from the root complex
is the downstream port. The upstream component on a link is the
component closer to the root complex.

Relative direction of data flow:

The direction of data flow where data is flowing away from the root
complex.

X TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual



Introduction

The TLA7S08 & TLA7S16 Serial Analyzer modules are tools used to acquire and
analyze data traveling on a PCI Express (PCle) Genl or Gen2 serial bus. The
serial analyzer modules can be installed in either a Tektronix portable or benchtop
logic analyzer mainframe. Specially designed probes connect from the module to
a circuit board in your system under test (SUT), or to a PCI Express card device.

Figure 1: TLA7S16 Module and P6716 midbus probe

Product Description

TLA7S16 16-Channel Serial
Analyzer Module

TLA7S08 8-Channel Serial
Analyzer Module

Tektronix provides two different serial analyzer modules. Both modules can
acquire PClIe Gen 1 and Gen 2 data. They provide packet-level triggering,
sequence triggering, and error triggering. The modules can acquire up to

32 million 8b/10b symbols. The main difference between the modules re the
number of input channels.

The TLA7S16 Serial Analyzer Module supports x1, x4, and x8 bidirectional
PCle links and x16 unidirectional links.

The TLA7S08 Serial Analyzer Module supports x1 and x4 bidirectional PCle
links and x8 unidirectional links.

TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual 1



Introduction

Front Panel The front panel provides indicators for checking the basic status of the serial
analyzer, four probe connectors, two probe power connectors, and four connectors
for a reference clock. (See Figure 3 on page 4.) A description of the indicators
and connectors is provided. (See Table 1 on page 3.)
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Figure 2: TLA7S16 Serial analyzer front panel
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Introduction

Table 1: Front panel indicators and connectors

Item
number Indicator or connector Description
1 READY indicator The READY indicator lights continuously after the serial analyzer module successfully
completes the power-on process. If the indicator fails to light within five seconds of
power-on, an internal module failure may be present.
2 ACCESSED indicator The ACCESSED indicator lights anytime the controller accesses the serial analyzer
module.
ARM’D indicator The ARM’D indicator lights when the serial analyzer module is armed during an acquisition.
TRIG'D indicator The TRIG'D indicator lights when the serial analyzer module triggers and stays on until
the module finishes acquiring data.
5 Probe connectors Four connectors in the module accept the probe(s). Each connector is labeled A, B, C, or
D. The letters correspond to the graphic display in the Setup window.
6 Reference Clock Input Two SMA connectors (labeled + and —) provide clock input connections from the SUT
connectors or from another module.
7 Reference Clock Output Two SMA connectors (labeled + and -) provide clock output connections to another
connectors module.
8 Probe Power connectors The probe power connectors provide power to the probes.
Rear Panel  The serial analyzer rear panel provides rear-panel connectors to connect the

module to the mainframe. The rear panel also includes two logical address
switches. Tektonix recommends that you leave the switches at the default switch
setting of FF (Dynamic Auto Configuration). When the switches are set to FF, the
instrument automatically sets the address to an unused value.

NOTE. Do not set any module to logical address 00. Logical address 00 is
reserved exclusively for the controller.

TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual 3
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Figure 3: TLA7S16 Serial analyzer rear panel
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Introduction

Serial Analyzer Compatibility

A TLA7S08 & TLA7S16 Serial Analyzer module can be installed in either a
TLA7012 portable mainframe logic analyzer, or a TLA7016 benchtop mainframe
logic analyzer. The logic analyzer must have TLA Software 5.6 or higher
installed, and the latest of the Tektronix PCI Express Support software.

Installing the Serial Analyzer Module

This manual is written assuming that your logic analyzer mainframe is already
installed properly. However, a high-level module installation overview is
provided. If you need additional help installing your mainframe, refer to the
TLA7000 Series Logic Analyzers Installation Manual.

CAUTION. To avoid damaging the mainframe, do not install or remove any
modules while the mainframe is powered on. Always power off the instrument
before installing or removing modules

Cover any empty module slots with a blank cover (Tektronix part number,
333-4206-xx).

Install the modules in the mainframe. (See Figure 4.) Use a screwdriver to tighten
the retaining screws to 2.5 in-lbs after seating the modules in place.

TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual 5
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Figure 4: Installing a serial analyzer module
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Introduction

List of Compatible Probes

The following probes are compatible with the serial analyzer module:

Table 2: Serial analyzer probes

Probe Description

P6708 8-Channel PCI Express Mid-bus probe

P6716 16-Channel PCI Express Mid-bus probe

P6701S 2-Channel PCI Express x1 Slot Interposer probe
P6704S 8-Channel PCI Express x4 Slot Interposer probe
P6708S 16-Channel PCI Express x8 Slot Interposer probe
P6716S 32-Channel PCI Express x16 Slot Interposer probe
P6701SD Single-channel solder down probe

For detailed information on these probes, refer to the P67xx Series Probe
Instruction Manual.

Connecting the Serial Analyzer to the System Under Test (SUT)

The probe connects your serial analyzer module to your SUT. For details on
probes, and how to install a mid-bus probe retention mechanism, refer to the
P67xx Series Probe Instruction Manual.

Handling the Probe Head  Handle the probe head with care. Keep the following points in mind:

= Handle the probe head by the outer plastic casing. Do not touch the contacts
in the center with fingers, tools, wipes, or any other devices.

B Do not expose the connector to liquids or dry chemicals.

m  When connecting the probe, be careful not to touch the probe head contacts to
any other surfaces or components on your circuit board.

CAUTION. Static discharge can damage the probe head. Always wear a grounded
antistatic wrist strap whenever handling the probe head. Also verify that anything
to which the probe head is connected does not carry a static charge.

Connecting a Mid-bus  Follow these steps to connect a mid-bus probe to the retention mechanism on
Probe to Your SUT  your circuit board:

1. Locate the correct retention mechanism. If you intend to use multiple probes,
your PCB has multiple retention mechanisms. Be careful to select the correct
one.

TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual 7



Introduction

2. Align the probe head with the retention mechanism. Both are keyed so that
the probe can only be inserted one way.

3. Press the probe head into the retention mechanism.

AR y
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u)')?\jg‘:g%t T

Figure 5: Connecting a mid-bus probe to your SUT

4. Start both mounting screws in the posts, and tighten them evenly to ensure
that the probe approaches and mates squarely to the PCB. If access is limited,
use the adjustment tool included with your probe. The probe is completely
fastened to the PCB when both mounting screws are seated.

TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual



Introduction

Connecting a Slot  Follow these steps to connect a slot interposer probe to a PCI Express slot on
Interposer Probe to Your ~ your SUT:
SUT

NOTE. Although you do not need to power off the TLA before connecting the slot
probe to the SUT, Tektronix recommends that you DO NOT connect the probe
power to the TLA until after making all other connections.

1. Disconnect the power supply to your SUT. Unplug the PC power supply if
your SUT is connected to one.

2. Locate the correct PCI Express slot.
3. Align the probe with the slot.

4. Press the probe head into the slot.

2087071

Figure 6: Connecting a slot interposer probe
5. Position the mounting bracket and attach the screws.

6. Press your PCI Express card device into the probe.

Connecting a Probe to the ~ Follow these steps to connect a probe to the serial analyzer:

Serial Analyzer Module 1. Connect the module ends of the probe from the downstream data link to the

serial analyzer module that will acquire the downstream data. (See Figure 7.)

TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual 9
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Figure 7: Connecting a 16-channel probe to the TLA7S16 serial analyzer module

a. Plug the probe connector labeled 0, 2, 4, and 6 (channels) into the top
connector on the module (A).

b. Plug the probe connector labeled 1, 3, 5, and 7 (channels) into the second
connector (B).

c. Plug the probe connector labeled 8, 10, 12, and 14 (channels) into the
third connector (C).

d. Plug the remaining probe connector into the fourth connector (D) on the
module.

2. Connect the probe power connector to one of the power connectors on the
front panel of the module.

3. Tighten the connector screws using the adjustment tool included with your
probe.

4. Power on the SUT.

10 TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual



Introduction

Connecting a Clock Cable Two clock connection cables are included with your serial analyzer module. One
is for connecting the reference clock input of the module to the SUT or slot
interposer probe, and the other is a jumper cable for connecting one module to
another.

2087-072
Figure 8: Clock cable and clock jumper cable

Connect a clock cable by following these steps:

Connecting a clock cable.

1. Connect one end of the cable to the Ref Clock input connectors (+ and —)
on the serial analyzer module; screw the SMA connectors down until they
are snug.

2. Connect the other end of the correct cable to the SUT three-pin connector or
the slot interposer probe three-pin connector.

Connecting a clock jumper cable.

1. Connect one end of the cable to the Ref Clock input connectors (+ and —)
on the serial analyzer module; screw the SMA connectors down until they
are snug.

2. Connect the other end of the cable to the Ref Clock output connectors
(+ and —) on another module.

NOTE. Clock Reference Source must be set to SUT if either clock cable is used.
(See page 17, Selecting a Clock Signal Source.)

Applying and Removing Power

After you have connected all probes to your SUT, apply power to your SUT and
then power on the serial analyzer.
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Setting Up the Serial Analyzer

Before you use the serial analyzer, you need to verify that your mainframe has the
most current TLA Application software and TLA PCI Express Support software.
The software must be installed on all mainframes and PCs that will use the serial
analyzer modules, including any PCs that will remotely control the serial analyzer.

Updating the TLA Application Software

The serial analyzer requires TLA Application software V5.6 or higher. Complete
the following steps to update the software on your mainframe or PC:

1. Insert Disc 1 of the TLA Application software in the media drive.

2. Start Windows Explorer, navigate to D:\TLA Application SW, and execute
the file Setup.exe. If you insert the CD in a different drive, use the appropriate
drive.

3. Click Yes to start the installation and follow the on-screen instructions. If you
are asked for permission to overwrite any read-only files, select Yes to All.

Installing the TLA PCI Express Support Software

After updating the TLA Application software, you need to install the TLA PCI
Express Support software (extensions to the TLA Application software) so that
the instrument will recognize signals transmitted on a PCI Express bus. Follow
these steps:

1. Insert the TLA PCI Express Support software CD in the media drive.

2. Start Windows Explorer, navigate to the media drive and execute the file
Setup.exe.

3. Click Yes to start the installation and follow the on-screen instructions. If you
are asked for permission to overwrite any read-only files, select Yes to All.

4. After you have logged on to Windows, a message may appear instructing you
to update the module firmware. If so, update the firmware described under
Updating the Serial Analyzer Module Firmware.
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Updating the Serial Analyzer Module Firmware

14

After you install the software and restart the instrument, a message may appear
on the screen indicating that your current module firmware is unsupported by
the currently installed serial analyzer software. A new of the firmware must be
installed on the instrument so that it will work with the latest TLA PCI Express
Support software.

1.
2.

If you haven’t already done so, exit the TLA application.

Click Start — All Programs — Tektronix Logic Analyzer — TLA Firmware
Loader.

Select your mainframe instrument from the TLA Connection dialog box.

You are given a choice to load Mainframe or Instrument Module Firmware.
Click the Load button in the Instrument Module Firmware section (bottom
part of the dialog box).

You may be prompted about cycling the power on the mainframe after
completing the upgrade operation. Click Yes to continue.

The instrument will scan the mainframe to detect all installed modules, and to
determine which modules have firmware that needs to be upgraded.

Select your module(s) from the list displayed in the Supported list box near
the top of the window. If you are updating the firmware for more than one
module, note the locations of the modules in the mainframe and select them
from the list.

Select Load Firmware from the Execute menu.

Navigate to C:\Program Files\TLA 700\Firmware and select the file
TLA7Sxx.lod.

NOTE. Be sure to correctly associate your module with this file. Note the slot
number in the title bar so that you select the correct module.

8.

Click OK. You will be prompted to confirm your action; click Yes.

The program will begin to load the firmware. The process may take several
minutes.

When the process is complete, the firmware has been loaded for the module.
Exit the firmware loader program and power off the instrument. You must
power off the instrument to allow the software application to start up properly.
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Open the Setup Window

NOTE. There is a separate Setup window for each installed module. Make sure to
select the Setup window that applies to the correct module.

Open the serial analyzer Setup window by doing one of the following:
B Click the serial analyzer Setup Icon in the TLA Explorer.
By default the serial analyzer is identified as SA 1 in the TLA Explorer.
m  Click the Setup button in the System Navigation toolbar.
If your system has more than one module, select SA 1 from the Setup button.
®  Click the Setup button on the Serial Analyzer icon in the System window.

The default Setup window is shown below. (See Figure 9.) The color of the
status indicators near the center of the window will vary depending on the signal
activity at the probe tip.

&3 1LA [¢iiB00D60a] - [Setup: $A 1] [BEE]
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Link1
- Acquire: Define Trigger.
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O Downstream Lane A Lane
© Upstresm Switch Sides e —
S Unkwidt: o1 o———ON\ & N
8 2
1 | or2 00—\ i \EC
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Reference Clock Source D © ¢ - %
() Recover From Data
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v
< i
For Help, press F1

Figure 9: Default Setup window
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Monitoring Signal Activity

Defining the Link
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After you have connected the probes and installed the software and firmware,
monitor signal activity on each of the channels to make sure that your system
is operating correctly and that the probes are connected properly. A graphic
representation of the serial analyzer module shows a status indicator for each
channel. Use the status indicators to determine if the SUT produces the signals
that the module can recognize. The serial analyzer is constantly monitoring the
status of each channel, even when data is not being acquired.

A description of each status indicator is listed below. The status indicators are
also defined in the Status area in the Setup window.

Table 3: Status indicators in the Setup window

Indicator Description

No signal (gray). The channel has not been assigned to a
lane. (See page 18, Assigning Channels to Lanes.)

Signal missing. The channel has been assigned to a lane,
but a signal is not recognized. This symbol will appear on a
channel connected to a lane that is inactive.

Signal (yellow). A signal is detected, but data is not

Tyl

recognized.
Data signal (green). A signal is detected and recognized as
data.

SUT CLOCK Clock signal. A clock signal is detected via the clock cable

connected to the SUT or slot interposer probe. The colors
and patterns of the clock signal indicator function similar to
those of the other status indicators. This indicator is gray if
the SUT Reference Clock selection is set to Not Used. (See
page 17, Selecting a Clock Signal Source.)

To define a link, specify the following information about your SUT; define one
link per module:

Link Name. The default link name is Link1. Double-click on the Link tab to
enter a meaningful name.

Autoset. After the link has completed a training sequence, the Autoset button in
the Status area becomes active. Click Autoset to automatically complete the
setup for the entire link.
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Acquire. Select one of the Acquire buttons to identify the upstream and
downstream lanes for capturing data. The selection that you make impacts

the appearance of the channel-lane assignments on the right side of the Setup
window. For example, if you select downstream data, the upstream channel-lane
assignments become unavailable.

Switch Sides. Use the Switch Sides button to quickly switch the channel-lane
assignments between the downstream and upstream sides.

Maximum Link Width. Specify the maximum number of lanes in your link.

Transfer Rate. Tektronix recommends setting Transfer Rate to Track Training
(default) when analyzing a bus operating at PCI Express Gen2 specifications. The
serial analyzer module recognizes data as the link trains up in speed from 2.5 GT/s
to 5.0 GT/s. If you intend to more closely observe the data rate transition, set
Transfer Rate to 2.5 GT/s or 5.0 GT/s. The serial analyzer will only recognize
data at that rate, but it will recognize data for a longer period of time during the
transition.

Selecting a Clock Signal ~ The serial analyzer can recognize a clock signal from a cable connection to the
Source  SUT (or slot interposer probe), or by recovering the clock signal embedded in
the data.

Recognize the clock signal embedded in the data stream. To use an embedded
clock signal, set the SUT Reference Clock selection to Not Used. A stable
reference signal is generated by the serial analyzer and synchronizes with the
embedded clock signal. A clock cable connection is not required, since the serial
analyzer recognizes the embedded signal from the probe.

Recognize the clock signal by directly connecting to the SUT with a clock

cable. Tektronix recommends connecting a clock cable to assure that data is
accurately synchronized with the clock signal. Set the SUT Reference Clock
selection to Connected at Front Panel and then select an approximate frequency
(100 £10% or 125 MHz £10%). Make sure the reference clock cable is connected
correctly. (See page 11, Connecting a Clock Cable.)

NOTE. If SSC (spread spectrum clocking) is enabled, and your PCI Express link
uses power management states, you must connect a clock cable to the SUT and
set the reference clock source to Connected at Front Panel to ensure that all
symbols are recognized by the serial analyzer during the link'’s transition from a
power management state to the L0 state.

An external clock is also required to conduct frequency margin testing when the
SUT is operating at rates other than 2.5 GT/s or 5 GT/s.
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Storage Settings

Descramble and Deskew

Defining a Data Filter

Assigning Channels to
Lanes

Specify the amount of data to store (symbols per channel), and set the trigger
position relative to the amount of data stored. A trigger position setting of 0%
indicates that data will be stored after the trigger event occurs. A trigger position
setting of 100% indicates that data storage will stop when the trigger event occurs.

The following guidelines provide information on when you should select items
in the Link Data Storage area.

NOTE. Only 8b data is available for triggering.

Data can not be descrambled unless Store as: 8b Data is selected.

m  Select Descramble to store data in a descrambled format.
®  Select Store as 10b Data store data in 10b format (a post-processing operation).
®  Select Store as 8b Data to store the more conventional 8b data.

m  Select Deskew Lanes to view time-aligned lane data in the listing window.

The Setup window provides a means of filtering data to focus on the data you are
interested in. Data that is filtered out is still available for Triggering. Select a
common downstream or upstream data filter, or click Define Filter and select what
you want to filter from the data stream. Click OK when you are done.

On the right side of the Setup window, the graphic representation of the serial
analyzer module shows lines drawn between numbered lanes and channels. If you
click Autoset, the serial analyzer assigns channels to lanes based on the current
trained link configuration; it also updates the Acquire and Maximum Link Width
selections. If you want to change the assignments, click and drag the lines so that
the channels are connected to the lanes as your design dictates.

A line must connect each channel to a lane so that data will be recorded and
displayed properly in the Listing or Waveform windows. (See page 33, Acquiring
and Viewing Data.)

NOTE. If you have a bidirectional link, one side of the link (upstream or
downstream) must be connected to channels of the top two connectors on a
16-channel module, or the top connector on an 8-channel module. The other side
of the link must be connected to the other connector(s).
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Figure 10: Assigning channels to lanes
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Perform the following steps to assign input channels to lanes:
1. Determine the correlation between each lane and each input channel.
2. Select the left edge of the input channel indicator.

The left edge becomes highlighted to show that it has been selected.

3. Drag the mouse from the left edge of the channel indicator to the appropriate
lane indicator on the right.

When you release the mouse button, a solid line connects the two indicators
together.

4. Repeat the above steps for each channel indicator and lane connector.

5. To change the polarity of a channel, click the center of the indicator.

NOTE. The plus/minus sign is a polarity setting, not an indicator of polarity.

6. If data is being transmitted on the bus, the indicator of each channel assigned
to a lane will turn green (data signal recognized). If data is not being
transmitted but a signal is present, the indicators will turn yellow. Gray
indicators with red stripes indicate that the channel has been properly assigned
to the lane, but a signal is missing.

Indicators must be green for data to be recorded and analyzed in the Waveform
or Listing window.

Specific Considerations for Testing Link Power Management States, Link
Degradation, and Link Training

If you intend to observe the timing of link transitions (link width, power savings
state transitions, lane reversal) there are certain considerations about the module
that must be noted.

Detector Channels and  The serial analyzer module can accurately detect when a link transitions to and
Listener Channels  from a link state where no data is transmitted on the link. The module recognizes

these link transitions by detecting the presence or absence of electrical signals
only on lanes connected to the top and bottom channel on each connector (two
of the four channels on each connector). All other channels infer the presence or
absence of electrical signals by "listening to" these channels. By default, each of
the two listener channels on each connector are set to listen to one of the two
detector channels on that connector.

Any listener channel on connector A or B can be assigned to listen to any detector
channel on connector A or B. Any listener channel on connector C or D can

20 TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual



Setting Up the Serial Analyzer

be assigned to listen to any detector channel on connector C or D (16-channel
module only).

On each probe connector the top and bottom channel are defined as detector
channels. The center two channels of each connector are defined as listener
channels. The default settings for each connector are shown in the following
illustration, in this case for the A probe connector. (See Figure 11.) To view or
edit the detector channel settings, right click and select Define Electrical Idle
Detection Method.

Probe connector A

|

ERERENE

ﬁ —Detector channel ——

—Listen channel listens to

| Listen channel listens to

— Detector channel

ﬁ

Figure 11: Default detector and listener channels on the probe connector
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Figure 12: LOs Detector settings

You should not need to change any settings for most configurations. Tektronix
recommends that you use the standard (default) settings. If necessary, manually
change the settings. Some link configurations will require that you change the
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Changing the Maximum
Electrical Idle Timeout

Bypassing the Transition
Detectors
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detector channel that a listener channel listens to, while very few configurations
will require you to rewire the module-end probe connector.

In general, any time that the link transitions to a x2 or x1 width, and Lanes 0 or 1
are no longer connected to detector channels, the link will appear to be in an idle
state when it is not. Be aware when this situation occurs and follow the suggested
link formats that are provided in the P67xx Series Probes Instruction Manual.
Contact your local Tektronix representative for assistance.

To temporarily bypass the detectors to observe data on all lanes at a slower
transition detection rate, turn off the LOs detection. (See Bypassing the Detectors.)

When the serial analyzer module Transfer Rate is set to Track Training and an
electrical idle occurs longer than the specified timeout, the module switches the
acquistion rate from 5 GT/s to 2.5 GT/s. An electrical idle can happen when the
system under test has shut down and starts up again in 2.5 GT/s mode.

Some applications return to an electrical idle after a preset timeout period.

The circuits should have returned from an L1 state within the timeout period.
However, some tests might require a longer timeout setting. Use the Maximum
Idle Time Detector to specify the maximum timeout for your application. To view
or set the timeout setting, right-click the mouse in the Channel-Lane Assignment
area of the Setup window and select Define Electrical Idle Detection Method.
Adjust the timeout setting in the Define Electrical Idle Transition Detection
window. (See Figure 12 on page 21.)

Select Off - Disables fast electrical idle transition detection to place the serial
analyzer in a troubleshooting/debugging mode. The electrical idle detectors are
bypassed, and signal activity on all lanes is recognized. However, this mode
inhibits the speed at which the link recovers from an LOs state (up to 6 pus). When
you have finished troubleshooting or debugging and are ready to begin acquiring
data, disable the selection by selecting Standard - Automatic detector assignment
(Recommended).

Here is an example of a situation when you should use this setting:

A x4 link on a mid-bus footprint has been mistakenly wired in a non-standard
format, so that Lane 0 is connected to Channel 1 instead of Channel 0
(connector A). It is not clear where Lane 0 is. Channel 1 listens to Channel 0
(default), but when the link trains down to a x1 (on Channel 1), Channel 1 is
listening (and detecting) an electrical idle signal on Channel 0. It appears that
the link is in an electrical idle state when it is not. When you turn the detection
off, you can see that the footprint or the module-end probe connector must
be rewired.
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Using Timestamp When using bi-directional storage, both sides of the link are essentially ORed
Averaging together to determine when the storage should occur. If you enable Timestamp
Averaging, both sides of the link must work together to calculate the average
timestamp. (Problems can occur if one side of the link enters or exits the electrical
idle state and the other link resets its alignment. For example, when a down-side
link enters or exits an electrical idle state, the up-side link becomes misaligned
because the FIFOs on the down-side link must be reset.)

To avoid problems when using bidirectional links with buses entering or exiting
electrical idle states, Tektronix recommends that you disable the Timestamp
Averaging feature (right-click the mouse in the Setup window to display the
context menu and clear the Timestamp Averaging selection).

Disabling Timestamp Averaging allows each side of the bus to track alignment
and revert to a series of bursts. The burst samples are separated by 1.8 ns followed
by time gaps in the range of 10 ns to 100 ns.
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Defining a Trigger

After defining parameters in the Setup window, you need to define a trigger that
tells the serial analyzer when to begin recording data. You define a trigger in the
Trigger window.

Open the Trigger Window  Open the Trigger window by doing one of the following:
m  Click the Serial Analyzer Trigger icon in the TLA Explorer.
m  Select the Serial Analyzer from the Trigger button in the TLA toolbar.
m  Click the Trigger button on the Serial Analyzer icon in the System window.
®  Right-click the mouse from the Setup window and select Go To Trigger.

The default Trigger window is shown below.
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% Fle Edt View System Took ‘Window Help I-IE
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[ Trigger Al Modules

For Help, press Fl | Taktramni:

Figure 13: Default Trigger window

Quick Tips 4

Click \* to collapse the current trigger state to provide more room on the
screen.

B Click ¥ to expand the current trigger state.

= Look for the \¥ or % to expand or collapse information in the current Clause.
They are indicators that there may be more or less information to display
on screen.

m  Click one of the three icons at the top of the Trigger window to open the

default trigger window T, , load a trigger =T, or save a trigger -]

m  The Store and Trigger Position controls are identical to those in the Setup
window.
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Adding States, Clauses, A trigger definition is a logical expression consisting of events and actions within
Events, and Actions  clauses, within states. The default Trigger window starts with one state (State
1). and one clause (Clause 1). A trigger definition can have up to eight trigger
states with eight trigger clauses per state.

B Begin editing the clause by selecting Events (IF) and Actions (THEN).

®  To add additional events or actions to the clause, click Add Event or Add
Action.

B Multiple events can be joined by a logical AND or an OR. Click AND to
change it to an OR. Actions can only be joined by an OR.

®  To add another clause or state, click Add Clause or Add State.

B Add states, clauses, events, and actions by right-clicking and selecting from
the context menu.

Deleting States, Clauses,  Delete states, clauses, events, and actions by clicking the appropriate button in the
Events, and Actions  Trigger window, selecting from the Edit menu, or by right-clicking and selecting
from the context menu.

Trigger Events  Trigger events are listed in the following table.

Table 4: Trigger events

Event Description

Anything Recognizes any data.

TLP Recognizes the presence or absence of a specific TLP.
Choose the TLP from a list, or define a TLP.

DLLP Recognizes the presence or absence of a specific DLLP.
Choose the DLLP from a list, or define a DLLP.

Sequence Recognizes a specific ordered set or symbol sequence.
Choose the Sequence from a list, or define a Sequence.

Link Event Recognizes link events and link errors. Choose the Link

Event from a list, or define a Link Event and specify which
lanes to monitor.

Timer Recognizes a specified timer value.
Counter Recognizes a specified counter value.
Signal In Recognizes a signal from another module.

The following table provides additional information about the event recognizer
resources. You may need to be aware of these when setting up the Trigger window.
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Table 5: Trigger event recognizer resources

Event recognizer Description

DLLP packet recognizers 8 separate DLLP recognizers. The total number of

unique DLLPs that can be detected depend on the link
width and direction.

x1, X2, or x4 links 8 unique DLLP packet recognizer resources
x8 and x16 links 4 unique DLLP packet recognizer resources
TLP packet recognizers 4
Symbol and ordered set 8
recognizers
Ordered set recognizer depth 16 symbols

TLP. Select TLP from the list and specify your TLP.

Clause 1

If Add Event

| e v Loy TLP v|[J) onopstream v [ocars v | | timets)

Figure 14: Specifying a TLP event

Click on the ellipsis to define a more detailed TLP.
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Figure 15: Defining a TLP

Enter a meaningful name for the TLP or select one from the list and a copy will
be created. To change the radix, right-click and select from the list. Edit the
TLP definition and click Close when you are finished. The new TLP will now
appear in the list.

TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual



Setting Up the Serial Analyzer

NOTE. The X and $ characters appear whenever you define a TLP, DLLP, or a
symbol sequence Event. An X represents any character, often known as a "don 't
care" character. The X can represent a binary, octal, or hexadecimal digit
depending on the radix selection. The $ character appears when you select a
radix where the binary combination contains a combination of X and non-X
characters. To identify the contents of a 8 character change the radix to binary.

DLLP. Select DLLP from the list and specify your DLLP.

Clause 1

;
| T v [any DLLP v|[) on|upstream v [ocaws v | | timets)

Figure 16: Specifying a DLLP event
Click on the ellipsis to define a more detailed DLLP.
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Figure 17: Defining a DLLP

Enter a meaningful name for the DLLP or select one from the list and a copy will
be created. To change the radix, right-click and select from the list. Edit the
DLLP definition and click Close when you are done. The new DLLP will now
appear in the list.

Link Event. Select Link Event from the list and specify your Link event.

Clause 1

i
[LrkEvent ] [custom Link Event v | () on [Upstream (v [oceurs v [ | time(s)

Figure 18: Specifying a Link event
Click on the ellipsis to define a more detailed DLLP.
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Define Link Event
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Figure 19: Defining a Link event

Enter a meaningful name for the Link event or select one from the list and a copy
will be created. Edit the Link event definition and click Close when you are done.
The new event will now appear in the list.

Sequence. Select Sequence from the list and specify your symbol sequence or
ordered set.

Clause 1

i
‘ [sequence ] [custom symbol Sequencs

v| (] on [Upstream

v/ Lane Oteurs v timas)

Figure 20: Specifying a symbol sequence

Click on the ellipsis to define a more detailed symbol sequence.
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Define Symbol Sequence PS__<
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Figure 21: Defining a symbol sequence

Enter a meaningful name for the symbol sequence or select one from the list and a
copy will be created. Define a symbol sequence with a maximum of 16 symbols
per lane. Click on the K to change it to a D or an X. An X indicates that the
trigger will recognize either a K or a D control bit. To change the radix, right-click
and select from the list, or just click on the radix text. Edit the symbol sequence
definition and click Close when you are done. The new symbol sequence will
now appear in the list.

Event Counters, Global Counters, and Timers. Four types of events have counters
associated with them. The counter will increment every time the event occurs (or
does not occur). These counters are called event counters and are associated with
the following events:

TLP
DLLP
Sequence

Link Event
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Event]counter
Clause 1
i
’ ‘TLP V‘ ‘= V‘ ‘Any TP v E] On |Upstream Qccurs V‘ ‘ ‘ time(s)

Figure 22: Event counter

You can use a maximum of two event counters in each clause. Event counters are
limited to counting only the event they are associated with. If you want to create a
counter that can be incremented, decremented, and reset by any clause in any state,
select Counter from the event list. This type of counter is called a global counter.

Clause 1
i

| Counter | |1 | = | (5

Figure 23: Specifying a global counter

Global counters are usually combined with another clause or state that increments,
decrements, or resets the counter with an action. See Actions.

Timers are also global, meaning that they can be started, stopped and reset by any
clause in any state. Select Timer from the event list and specify your timer.

Clauze 1
i

| Timer w1 W= W | |50.4ns

Figure 24: Specifying a timer

Timers are usually combined with another clause or state that starts, stops, or
resets the timer with an action. See Actions. You can add a maximum of four
global counters or timers.

Signal In. Select Signal In from the event list and specify a signal number.

There are four global signals that can be used for triggering by any module
installed in the logic analyzer mainframe.

Actions  When an event (IF) in a clause becomes TRUE, the associated action (THEN) is
taken. Click Add Action to join multiple actions with a logical AND.

Trigger Actions are listed in the following table.

Table 6: Trigger actions

Action Description Interactions

Trigger Triggers the current module When Trigger is used in the
and causes acquisition trigger program, Trigger All
memory postfill to begin. Modules cannot be used.
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Table 6: Trigger actions (cont.)

Action

Description

Setting Up the Serial Analyzer

Interactions

Trigger All Modules

Also known as a System
trigger. This signal is also
available at the System
Trigger Out connector.

When Trigger All Modules is
used in the trigger program,
Trigger cannot be used.

Wait for System Trigger

Used for a module that
does not trigger itself or
any other module, but waits
to be triggered by another
module.

Capable of receiving the
following three (mutually
exclusive) trigger actions:
Trigger, Trigger all Modules,
or Wait for System Trigger.

Go To

Causes a change to a
different trigger state.

Use only one in clause
definition.

Counter actions

Increments, decrements, or
resets counters.

Counter 1 and 2 actions
conflict with Timer 1 and 2
actions respectively. The
actions also conflict with
their respective events.

Timer actions

Starts, stops, or resets
timers.

Counter 1 and 2 actions
conflict with Timer 1 and 2
actions respectively. The
actions also conflict with
their respective events.

Set and Clear Signal

Sets or clears one of the
four internal system signals.

Use only one in a trigger
program. Mutually exclusive
with Arm Module action.

Arm Module

Sends an Arm signal to
another module. The other
module begins running its
trigger program.

Can only arm one module
in a trigger program, but
actions can be taken
throughout the trigger
program.

Start and Stop Storing

Begins or ends storing of
samples.

Do Nothing

Used as a placeholder
when defining a complicated
trigger program.

Does not override other
actions specified in a
clause.
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Saving and L“?ading Save a trigger definition as a .tla file by clicking the save trigger icon 57 at the top
Triggers  of the Trigger window. Give the file a meaningful name and save it to a specified

location. Similarly, load a trigger file by clicking L. Only files created by a
TLA7S08 or TLA7S16 serial analyzer module can be loaded.
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Acquiring and Viewing Data

After defining Setup parameters and defining trigger conditions, you can now
acquire data.

Acquiring Data
Click the Run button to begin the data acquisition sequence.

When data meets the conditions defined in the Trigger window, the instrument
temporarily stores the data based on the Link Data Storage settings specified in the
Setup window. Display the data in a waveform format in the Waveform window
or in a list format in the Listing window.

Viewing Data

Data can be viewed in either the Waveform window or Listing window.

Waveform Window The Waveform window shows each lane of data in rows. This data is not

disassembled.
) TLA [eiiBO0060a] - [Waveform 2] NE[E
B file Edt View Dats System Tools Window Help BEE
ddd e |EES 2| A Msetr B Tigger 2 waveform - it usting - ||| _J1de @ - K
T aE B, A @ iview @itagriva I Activity OF value || @) @) Time/Div: [G0ns v|| e f @ [seach v |t
& ~ [ Cusort =0 Cursar 27| = 41,650
1
|

Wavelom 34

Dn_Violation
Dn_TLP_Type
Dn_DLLP_Type
Dn_STP
Dn_SDP
Dn_Rate
Dn_Width

Dn_Status

<
B E

S 0 e

Figure 25: Waveform window data
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NOTE. Not all lanes may be visible in the Waveform window. You may have to add
missing waveforms. (See page 35, Changing How Data is Displayed.)

Listing Window  The Listing window shows disassembled data in a list format. Packets appear
in searchable columns.

TLA [iiB00060a] - [Listing 2] [BEE
g x

Fle Edit Yiew Data System Tools Window Help 2
BE = M & 2 A Wlsep B oger M wavsform yusing - | ([ Staws | lde [ B
i mREmS | Iadvy | A A ® 8 & Seach oo

&1+ Jcusor 1 7] ] Curser 2| = 81750

Bidir [Bidir |oidir [oidir [Bidir |Bidir [oidir [Bidir |Bidir
sanele oo’ fond fonz 3 fona’ Jons' fone fone [Cink Details
TLP S=q. No:00Bh
R i Twps | TC TD EP Attr AT Length
Ob 10k B2 ohok ob oh oob 14
Func) Tan LastOWEE LetDusE
5 otk booDb 00006

B
on

n TC TO EP Aktr AT Lergth
ob 00b G 0h 0b 0b OO0l

ReglD (Bus Dev Func) Tag LastDWEE LstDWBE
0000k (00h 00k Oh ) O0h 0000k GGG
Bus:00h Dev:Obh Func:Oh Reg:000h

LeRG: Sn482855h GOOD
Logical 1dle

TS TO EP Abtr AT Lergth
0h 0b Ob O OOl
Bus Dey Func) Tag LastOWBE 1stIWBE
0000k 0000k
ncith  Reg:or

R Fmf Type  TC T0 EF Atte AT Length
ob _0ob 85 ohobob Oh 00b Od
ReqT0 (Bus Dev Func) Tag LastOWBE 1stDWBE
0000k 00k 00k O ) 00 0000k 00006
BusiOch DeviObh Funcith Rea:00Ch

LCRC: 74B101AEh GOOD

e
TCTOEP Attr AT Length
Oh ok ob oh 00k 1d

Func) Tag LaztOWEE LotDUBE

G ~*Sooob coodb
Unci0h Reas000h

---------

FFEFFFh:
———————————————————————————————————————————————— LCRC: 7555B27Bh GOOD
44195 | o0 00 00 0o oo oo 0o oo Logical Idle =
44196 | 00 oo o a0 on oo oo oo Lng-\ca} Iﬂa s - CA[

WES >

For Help, press F1 [Tekdronix

Figure 26: Data displayed in the Listing window

The Listing window displays special characters and strings to indicate significant
events. (See Table 7.) The columns that display in the Listing window depend on
the Acquire settings in the Setup window.

Table 7: Special characters in the Listing window

Character or string Description

> Insufficient room on the screen to show all available data

-- Invalid data or group, including read data
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Adding Both Sides of a  If you are using two serial analyzer modules and one is connected to the upstream
Bidirectional Link to a side of a bidirectional link and the other module is connected to the downstream

Single Listing Window

side, display both sides of the link in a single listing window. To do this, complete

the following steps:

1.

Select New Data Window from the Window menu to start the New Data
Window wizard.

Click Listing and then Click OK.

Press the Ctrl key on your key board and select the two modules from the
Data from list.

Both modules should be selected in the wizard.
Click Next >.
Enter a name for the new Listing window and then click Finish.

The wizard will close and display the data from both modules in the new
listing window.

If necessary, edit the window by adding or moving columns to display the
data that you are interested in.

Changing How Data is Displayed

The serial analyzer provides different ways for viewing data in Listing and
Waveform windows. Change the display settings in the properties pages of either
display window:

1.

2.
3.

Click the Properties icon = in either display window to open the property
pages for the respective display.

Click the Disassembly tab to select the Disassembly property page.

Change the display items as needed.

The following table lists some of the display settings that you can change in the
Listing window.
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Bus-Specific Fields

Table 8: Serial analyzer disassembly display options

Disassembly property
page selections Settings Description

Show All (default) All required data is
disassembled and shown
including logical idle

samples
Non-ldle Samples Logical idle samples are
hidden
TLP/DLLPs Only Only samples containing
TLPs and DLLPs are shown
TLPs Only Only samples containing
TLPs are shown
TLP Headers Only Only samples containing
TLP headers are shown
Highlight None (default) Nothing is highlighted
Disassemble Across Gaps Yes or No (default) General listing window

setting. (not recommended
for PCI Express data)

Any errors in link traffic detected by the disassembler are displayed regardless of
the display option that you selected.

In the Controls area of the Disassembly property page, select any of the following
controls to change the way data is displayed.

Disassemble and Display. When working with bidirectional data with a single
module, the data window can only disassemble and display either upstream or
downstream data. Select the data that you want to view in the Listing window

Extended Link Details. Set the Extended Link Details mode to ON or OFF to show
or hide extended packet information in the Listing window. If you set it to OFF,
the Link Details column displays general packet information on a single line. If
you set it to ON, the Link Details column displays extended packet information
on multiple lines. All packet fields are decoded and displayed in the Link Details
column. TLP payload data is displayed double word aligned along with the lower
word address starting with the address acquired in the TLP header.

Calculate CRC. The disassembler calculates the CRCs for all packets when
Calculate CRS is set to ON. If the calculated value differs from the value acquired
from the link, an error message is displayed in the Link Details column. The
default setting is OFF.

By default, the field values are aligned with the sample containing the STP if it
is a TLP, or with the sample containing the SDP if it is a DLLP. By setting this
property to ON, the packet field values are displayed on the same line as the
TLP_fmttype and DLLP_type group values.
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Changing from Binary
Listing Symbol Tables to
10-Bit Mode

Special Messages

Acquiring and Viewing Data

When the serial analyzer is configured to acquire the link in 10-bit mode, the
Listing window displays the symbol encoding in the individual lane columns.
No further link analysis is performed.

To change the radix of a binary listing symbol table to radix in 10-bit mode
acquisition, select a column and right-click the mouse. Select Radix and then
Symbolic. Select one of the symbol files from the list, or click Other and navigate
to the location of the symbol file.

The disassembler uses special messages to indicate significant events. These
messages are highlighted in red in the Link Details column of the listing window.
The following tables list the messages and their descriptions.

The special messages are in addition to the errors detected by the serial
analyzer hardware listed in the PCIEx_RuleViol.tsf file. The file is located in
the C:\Program Files\TLA 700\\Serial\PCle folder under the Bidir, Uni_Up, or
Uni_Dn subfolders.

Table 9: Training sequence messages

Message Description

Error - Duplicate Lane More than one lane has been assigned the lane number. The

Number Assignment in lane numbers are listed below the message.

Lanes:

Error - Lanes That Exceed The lane number as acquired in the training sequence is

Maximum Link Width: higher than the link width. The lane numbers are listed below
the message.

Lane??: Lane Polarity In The lane is inverted. Click on the center of the channel
polarity indicator (+ or - ) in the graphical display in the Setup
window.

Table 10: Packet framing messages

Message Description

Error: Abnormal packet The packet was interrupted and terminated by a skip ordered
termination set, training sequence, or FTS, TLP, DLLP.

Non-ldle Bus The link is supposed to be in logical idle at this sample, but a

nonzero value is found in one or more lanes.

Table 11: DLLP messages

Message Description

Error reading DLLP A general error occurred while trying to decode the DLLP.
This was possibly caused by a gap/suppression of data.
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Table 12: TLP header messages

Message

Description

Error reading TLP

A general error occurred while trying to decode the TLP
header, possibly caused by a gap/suppression of data.

Error Forwarding/Poisoned
TLP

The EP field of TLP header is HIGH.

Error:  Invalid The TLP length field > 1 and First DWBE field is 0 for request
1stDWBE/Length values TLPs.

for Req TLP

Error: Invalid The TLP length field is 1 and Last DWBE field is not 0, or TLP
LastDWBE/Length values length field > 1 and Last DWBE field is 0 for request TLPs.
for Req TLP

Zero Length Read Request
— Possible Flush

The TLP length field is 1, Last DWBE is 0, First DWBE is 0,
for Memory Read Request.

Error: Invalid Traffic Class
for Message TLP

The TC field was not zero.

Completion Status: +
‘Unsupported Request’,
‘Config Req Rtry Stat’, or
‘Completer Abort’

A completion status other than ‘Successful Completion’.

TLP: Msg - + ‘ERR_COR,,
‘ERR_NONFATAL, or
‘ERR_FATAL

An error message TLP was acquired.

Table 13: CRC checking messages

Message

Description

Error: ECRC mismatch

The ECRC value acquired in the TLP digest field does not
match the ECRC value calculated by applying the ECRC
algorithm to the acquired data. Possible causes include
incorrect ECRC at the transmitter, poor signal quality at
probe head, different algorithm used between transmitter and
software, incorrect polarity or ordering of cables at the input
of the serial analyzer, problem with the cables or connection
to the serial analyzer.

Error: CRC mismatch

The TLP or DLLP CRC acquired does not match the CRC
value calculated by applying the CRC algorithm to the
acquired data

Table 14: General acquisition messages

Message

Description

Error; Missing Data - Gap in
TLP header

Complete decode of TLP header was not possible due to a
gap or suppression of data

Error: Missing Data - Gap in
DLLP

Complete decode of DLLP was not possible due to a gap
or suppression of data
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Table 14: General acquisition messages (cont.)

Message

Description

Error: Missing Data - Gap in
Training Sequence

Complete decode of Training Sequence ordered set was not
possible due to a gap or suppression of data

Error: Missing Data - Gap in
packet

Complete decode of Training Sequence ordered set was not
possible due to a gap or suppression of data

Lane-to-Lane Deskew Error

The link was not properly deskewed by the serial analyzer
serial analyzer. Also displayed when the sample contains
SKP (K28.0) symbols in one or more lanes but not all lanes
of the link. This error message is displayed until a sample
containing all SKP (K28.0) symbols is found. No further
post processing of packets is performed when the link is not
deskewed.
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Maintenance

This section contains the information needed for periodic and corrective
maintenance of the serial analyzer modules.

Diagnostics

The serial analyzer module performs power-on diagnostics each time you power
on the mainframe. The Calibration and Diagnostics property sheet appears at
power-on if one or more of the diagnostics fail.

Power-On Diagnostics =~ Power-on diagnostics check basic functionality of the serial analyzer at every
power on. If any failures occur at power on, the screen displays the calibration
and diagnostics property sheet.

If there are no diagnostic failures when you power on the mainframe, display
and run the calibration and diagnostics property sheet by selecting Calibration
and Diagnostics from the System menu.

Extended Diagnostics ~ The extended diagnostics execute more thorough tests than the power-on
diagnostics. Using the extended diagnostics, do the following tasks:

®m  Run tests individually or as a group
B Run tests once or continuously

®  Run tests until failures occur

NOTE. For best results, only run the diagnostics with the probes disconnected
from the module.

To run the extended diagnostics, do the following steps:
Disconnect the probes from the serial analyzer module.
Start the TLA application if it is not already running.

From the System menu, select Calibration and Diagnostics.
Select the Extended Diagnostics property page.

Select the individual tests, group of tests, or all tests.

AN

Click Run to start the extended diagnostics.

While the tests are executing, the word Running displays adjacent to the tests.
When the tests are complete, either a Pass or Fail indication displays adjacent
to each test.
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Probe Troubleshooting

This section describes some high-level procedures to perform to isolate
common problems with your serial analyzer or probes. The following table
lists some common problems and possible causes. Contact your local Tektronix
representative for additional help in resolving problems and, if necessary,
repairing the module or probes.

CAUTION. To avoid damaging the serial analyzer module or the mainfirame, be
sure to power down the mainframe before removing or reinstalling any modules.

Table 15: Failure symptoms and possible causes

Symptom Possible cause(s)

Modules not recognized in
the mainframe

B Modules not fully inserted in the mainframe. Turn off the
mainframe and make sure that the module is flush with
the front panel of the mainframe.

= Mainframe power supply failure. Contact your local
Tektronix service center.

= Corrupted module firmware or incorrect module firmware.
Reinstall the module firmware. (See page 14, Updating
the Serial Analyzer Module Firmware.)

B Module logical address switches on the rear of the
module set to 00. Turn off the mainframe, remove the
module and reset the switches to FF.

Module does not pass the n

normal power on diagnostics
(READY indicator not green)

Modules not fully inserted in the mainframe. Turn off the
mainframe and make sure that the module is flush with
the front panel of the mainframe.

Module failure; contact your local Tektronix service center.

Module loses settings when
power is turned off

Module failure; contact your local Tektronix service center.

Module will not acquire
data or the acquired data is
incorrect

Module failure; contact your local Tektronix service center.

Faulty probe connections. Check the probe connections

at the front of the module and at the SUT.

B Faulty probe. See Probe Troubleshooting.

If the serial analyzer module acquires no data or faulty data, the probes may be
at fault. Perform the following procedure to isolate faults to a probe or to the
serial analyzer module.

NOTE. The following procedure requires that the mainframe is functional and
operates normally when modules are installed.
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1. Verify that the probe is correctly connected to the module and to the SUT.

2. Move the suspected probe to another probe connection on the SUT and
observe if the problem follows the probe. If the problem does not follow
the probe, the module may be faulty.

3. Substitute the suspected probe with a known good probe and observe if the
problem is still present. If the problem still occurs, the module may be faulty.

Care and Maintenance

Inspection and cleaning are done as preventive maintenance. Preventive
maintenance, when done regularly, may prevent malfunctions and enhance
reliability.

Preventive maintenance consists of visually inspecting and cleaning the
instrument, and using general care when operating it. How often to perform
maintenance depends on the severity of the environment in which the instrument
is used. A proper time to perform preventive maintenance is during an incoming
inspection.

Exterior Inspection  Inspect the outside of the instrument for damage, wear, and missing parts. (See
Table 16.) Instruments that appear to have been dropped or otherwise abused
should be checked thoroughly to verify correct operation and performance.

Contact your local Tektronix representative to repair any defects. In particular,
immediately repair any defects that can cause personal injury or lead to further
damage to the serial analyzer module or mainframe where it is used.

Table 16: Internal inspection checklist

Item Inspect for

Front panel and side cover Cracks, scratches, deformations, missing or damaged
retainer screws, ejector handles, or EMI shields.

Front panel connectors Broken shells, cracked insulation, and deformed contacts.
Dirt in connectors.

Rear connectors Cracked or broken shells, damaged or missing contacts. Dirt
in connectors.

Accessories Missing items or parts of items, bent pins, broken or frayed
cables, and damaged connectors.

Cleaning Procedures  Inspect and clean the instrument as often as operating conditions require.
Collection of dirt on internal components can cause them to overheat and
breakdown. Dirt acts as an insulating blanket, preventing efficient heat dissipation.
Dirt also provides an electrical conduction path that can cause failures, especially
under high-humidity conditions.
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CAUTION. Avoid using chemical cleaning agents that might damage the plastics
and external labels used in the instrument.

Use a cloth dampened with water to clean external surfaces. To prevent damage
to electrical components from moisture during external cleaning, use only enough
liquid to dampen the cloth or applicator.

Exterior Cleaning  To clean the exterior, perform the following steps:

Procedure 1. Remove loose dust on the outside of the module with a lint free cloth.

2. Remove remaining dirt with a lint-free cloth or applicator and water, using
only enough liquid to dampen the cloth or applicator. Do not use abrasive
cleaners.

Cleaning the Probes  To clean the exterior surfaces of the probes, remove dirt and dust with a soft
brush. For more extensive cleaning, use only a damp cloth. Never use abrasive
cleaners or organic solvents

CAUTION. Static discharge can damage any semiconductor component in the
probe head. Always wear a grounded antistatic wrist strap whenever handling
the probe head. Also verify that anything to which the probe head is connected
does not carry a static charge.

Repackaging Instructions

If at all possible, use the original packaging to ship or store the instrument. If the
original packaging is not available, use a corrugated cardboard shipping carton
having a test strength of at least 275 pounds (125 kg) and with an inside dimension
at least six inches (15.25 cm) greater than the instrument dimensions. Add
cushioning material to prevent the instrument from moving around in the shipping
container. Seal the shipping carton with an industrial stapler or strapping tape.

Shipping the Instrument to Contact the Service Center to get an RMA (return material authorization) number,
the Service Center  and any return or shipping information you may need.

If the instrument is being shipped to a Tektronix Service Center, enclose the
following information:
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m  The RMA number

®  The owner’s address

B Name and phone number of a contact person
®m  Type of instrument and serial number

B Reason for returning

® A complete description of the service required

Mark the address of the Tektronix Service Center and the return address on the
shipping carton in two prominent locations.

Storage  When not used in a mainframe, store the serial analyzer module in a clean, dry
environment. The following environmental characteristics apply for both shipping
and storage:

B Temperature range: -40 °F to +160 °F (-40 °C to +71 °C)
m  Altitude: To 9843 feet (3000 meters)
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10-Bit Mode Acquisition, 37

A

Acquire, 17
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rear panel, 3

Autoset, 16, 18

B

Bi-directional storage, 23
Bus-Specific Fields, 36
Bypass Fast LOs Detection, 22

C

Channel-lane assignment, 18
Cleaning procedures
exterior surfaces, 44
probes, 44
Clock, 17
cable, 17
data rate, 17
embedded, 17
SUT, 17
Clocking
spread spectrum clocking, 17
Connectors
front panel, 2
rear panel, 3
Counters
event counters, 29
global counters, 29, 30

D

Data Filter, 18
Decode, 18
Descramble, 18
Deskew, 18
Detector channel, 20

Diagnostics
extended, 41
power-on, 41

Differential pair
defined, x

Display settings, 35

DLLP
trigger events, 27

Documentation, ix

Downstream
defined, x

Dynamic Auto Configuration, 3

E

Electrical idle, 23
adjusting the timeout, 22
Electrical idle timeout
adjusting, 22
Embedded clock, 17
Event counters, 29
Extended diagnostics, 41

F

Filtering data, 18

Firmware
upgrading, 14

Front panel
connectors, 2
indicators, 2

G

Global counters, 29, 30

Incoming inspection, 43
Indicators

front panel, 2
Inspection procedures, 43
Installing modules, 5
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Lane
defined, x
Link
bi-directional, 23
defined, x
Link events, 27
Link name, 16
Listener channel, 20
Listing window
data, 34
showing data from multiple
modules, 35
special characters, 34

Maximum Link Width, 17
Memory, 18
mid-bus probe

connecting, 9
mid-bus probes, 7
Module installation, 5

P

Packaging, 44
Probe head

connecting and handling, 7
Probes

mid-bus, 7

slot interposer, 7

R

Rear panel
address switches, 3
connectors, 3
Reference clock
connecting, 11
retention mechanism, 7
Root complex
defined, x
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Safety Summary, iv
Sequence Trigger event, 28
Setup window, 15
Signal activity, 16
Slot Interposer probes, 7
Software, 13
compatibility, 5
installing, 13
Special characters, 34
Special messages, 37
SSC (spread spectrum
clocking, 17
Status indicators, 16
Store as, 18
Storing the module, 45
SUT
clock, 17
signal activity, 16
Switch Sides button, 17
Symbol sequence Trigger
event, 28

T

Timeout setting
electrical idle, 22
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Timers, 30 Trigger states
Timestamp averaging, 23 adding, 25
TLA Explorer, 15 deleting, 25
TLP Trigger window, 24
trigger events, 26 opening, 24
Track Training, 22 Triggers
Transfer Rate, 17, 22 loading, 24, 32
Trigger actions, 30 saving, 24, 32
adding, 25 Troubleshooting
deleting, 25 probes, 42
Trigger clauses
adding, 25 U

deleting, 25
Trigger events
adding, 25 Upstream

Upgrading firmware, 14

counters, 29 defined, x
deleting, 25

DLLP, 27 W

Link events, 27 Waveform window
sequence, 28 data, 33

Signal In, 30
symbol sequence, 28
timers, 30
TLP, 26

Trigger events types, 25

TLA7S08 &TLA7S16 Serial Analyzer Modules Instruction Manual



	toc
	General Safety Summary
	Environmental Considerations
	Preface
	Related Documentation
	List of Terms

	Introduction
	Product Description
	Serial Analyzer Compatibility
	Installing the Serial Analyzer Module
	List of Compatible Probes
	Connecting the Serial Analyzer to the System Under Test (SUT)
	Applying and Removing Power

	Setting Up the Serial Analyzer
	Updating the TLA Application Software
	Installing the TLA PCI Express Support Software
	Updating the Serial Analyzer Module Firmware
	Open the Setup Window
	Monitoring Signal Activity
	Defining the Link
	Specific Considerations for Testing Link Power Management States
	Defining a Trigger

	Acquiring and Viewing Data
	Acquiring Data
	Viewing Data
	Changing How Data is Displayed
	Special Messages

	Maintenance
	Diagnostics
	Troubleshooting
	Care and Maintenance
	Repackaging Instructions




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


