
Agilent Technologies E2969A Protocol

Test Card for PCI Express

Datasheet

Key Specifications

•Automated pre-canned compliance tests for the 
Transaction Layer and the Data Link Layer and 
configuration space

•Graphical User Interface 

•Carefully monitors the behavior of the DUT in 
response to certain error conditions

•Optional connection to E2960 Protocol Analyzer 
for debugging

•Known endpoint and switch functionality

•Field upgradeable FPGA-based card

•USB 2.0 interface for field upgrade and Topology 
Simulation mode

•x16 Connector allows up to PCI Express x16 add-  
in cards to be tested

•Can act either as a PCI Express standalone test 
card, or as a PCI Express interposer card for x1 
operation with E2960 Series test tools for PCI     
Express

•Card controlled via PCI Express 

The Protocol Test Card is a collaborative 

development between Agilent and Intel and

coincides with the Intel product development 

solutions for PCI Express
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Agilent Technologies

E2969A Protocol Test Card

for PCI Express

The E2969A is a Protocol Test

Card for PCI Express, which

performs tests in order to ver-

ify and ensure compliance

with PCI Express specifications

as defined by the PCI Special

Interest Group (PCI-SIG). The

protocol test card is a collabo-

rative development between

Agilent and Intel and coincides

with the Intel product devel-

opment solutions for PCI

Express. In addition, the card

also guarantees the interoper-

ability of the DUT with other

PCI Express devices. It is

developed primarily for use by

R&D engineers who wish to

validate the functional compli-

ance of their PCI Express

based designs, including

chipsets, add- in cards or sys-

tems. The card is simply

plugged into a PCI Express

slot in the system under test

and is ready for use as soon

as the software has been

installed. The card is used for

testing PCI Express 1x at 2.5

Gbit/s. However, the test card

has a PCI Express x16 con-

nector allowing up to PCI

Express x16 add-in cards to

be tested.

The card supports following

operating modes:

· Add-in-card test mode

· Known Endpoint Test mode 

(KEP)

· Topology Simulation mode

The three test modes provide

pre-programmed tests which

are executed by means of a

Graphical User Interface (GUI).

The modes can be selected

either via the software (in the

GUI) or by setting a dipswitch

on the card.

The PTC supports the PCI

Express Specification 1.0a. 

Benefits

· Cost-effective

·  Easy-  to-use “push-button” 

solution

·  Pre-programmed tests 

·  Improves the design quality of

products and accelerates time to  

market

·  Allows x1, x4, x8 & x16 cards 

to be plugged in
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Figure 1. Add-In Card Test Mode

In this mode the PTC is inserted between the system and a PCI Express add-in card to be tested. The Protocol Test Card

now acts as switch device between the system and the PCI Express add-in card (the Device Under Test, DUT). The DUT is

inserted into the PCI Express slot on top of the Protocol Test Card. The top connector is capable of accepting up to x16 PCI

Express cards, however, these will be tested in PCI Express x1 mode. The tests in this mode are used to check the correct

behavior and functional compliance of the PCI Express add-in card (DUT). The test software communicates commands to

the PTC via PCI Express and performs various tests on the DUT. In this mode it is necessary to power the PTC using the

external power connector. A standard AT/ATX Power Connector can be used for this purpose.

The GUI of the PTC monitors the behavior of the add-in card, its device drivers and OS in response to a range of inserted

errors.

Figure 2. Known Endpoint Test Mode(KEP)

In this mode the Protocol Test Card behaves like a known endpoint device. This mode is used for testing chipsets. No

other card can be inserted into the Protocol Test Card in this mode. The Protocol Test Card itself acts as a known endpoint.

The tests in this mode monitor the behavior of the platform.

Note: Test to support this mode will be available in July 2004

Figure 3. Topology Simulation Mode

This test mode is where the Protocol Test Card appears as a complex PCI Express topology. It aids in verifying the PCI

Express compliance of the BIOS, and that it is able to detect and initialize a complex PCI Express topology correctly.

Note: Test to support this mode will be available in May 2004

Test Modes



Add-in card tests

Please refer to the PCI-SIG compli-

ance checklist for PCI Express for

complete test descriptions. The cur-

rent tests available on the Protocol

Test Card cover a subset of the tests

mentioned in the PCI-SIG compliance

checklist for PCI Express. 

Over time, new tests will be added to

the Protocol Test Card. These tests

will be available for download from

the Agilent website

www.agilent.com/find/E2960_series

Known Endpoint Tests

These tests are currently under

development and will be available for

download from the Agilent website

www.agilent.com/find/E2960_series

Note: Tests to support this mode will

be available from July 2004

Topology Simulation Mode 

These tests are currently under

development and will be available for

download from the Agilent website

www.agilent.com/find/E2960_series

Note: Tests to support this mode will

be available from May 2004

Software

The Protocol Test Card is sup-

plied with two different soft-

ware packages:

· The test software which runs

under Linux Software with  

the PCI Express compliance 

tests

· Additional tools for checking 

and updating the Protocol 

Test Card which runs under 

Windows via the USB 

connection.
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Figure 4. Test mode selection



Figure 6. Report window

More detailed results of the selected and executed tests will be displayed in

the report window.

Graphical user interface

The Graphical User Interface

allows the user to select tests

and execute them.

There are two main windows

available in the GUI:

All tests in the corresponding

mode (add-in card and known

end point) are listed with

name and description relative

to the PCI Express

Specification. In the descrip-

tion field, tool tips provide a

detailed description of each

test. Individual or groups of

tests can be selected and are

executed using the run button.

After running the tests, the

GUI shows the status of each

test by indicating green for

passed and red for failed.

For more details on the tests,

the report window should be

selected.

Figure 5. Main window showing list of compliance tests where individual

tests or groups of tests may be selected
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Specifications

PCI Express Support
· PCI Express x1

· PCI Express specification 

version 1.0a

· 2.5Gb/s

PCI Express High Speed Parameters

In some parameters the PTC

slightly differs from the PCI

Express specification. 

Interfaces
· PCI Express x1 edge connec

tor on the bottom to plug 

into a system

· PCI Express x16 connector 

on top allowing add-in cards 

up to x16 to be inserted

· Standard soft touch midbus 

probe connection on both  

system and add-in card sides

· Connector for Agilent E2960 

Protocol Analyzer for PCI 

Express

· USB 2.0 connection-used to  

update the firmware

of the card

Power
· Max power consumption 25 

Watt

· Alternative external power

connection for standard  

AT/ATX 

power supply

Physical Dimensions
· Occupying one slot

· Storage:-10°C-70°C

· Operating: 0°C-55°C

System Requirements

PCI Express System

· Operating System: Red Hat

Linux Version 9

Jumpers

There are two jumpers to

select the power source for the

Protocol Test Card. The power

for the device under test (in

add-in card mode) is always

drawn from the system under

test. 
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Table 1: Differential Transmitter Output Specification

Parameter PTC Value PCI Express Spec

Maximum Time for 40 µs 20 UI

transition to a valid 

electrical idle

Electrical Idle differential 20 mV

peak output voltage 1.2 V

Table 2: Differential Receiver Input Specification

Parameter PTC Value Spec requirement

AC Peak Common Mode 100 mV 150 mV

Voltage

Powered Down DC Input 50 Ohms 200 kOhms

Impedance

Electrical Idle Detect Electrical Idle Between 65 and 175 mV

Threshold detection is not 

threshold based.
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www.agilent.com/find/emailupdates

Get the latest information on the products and applications you select

Agilent T&M Software and Connectivity

Agilent's Test and Measurement software and connectivity products, solutions and

developer network allows you to take time out of connecting your instruments to

your computer with tools based on PC standards, so you can focus on your tasks, not

on your connections.  Visit www.agilent.com/find/connectivity for more information.

Related Literature Pub No.
·  Agilent Technologies’ Serial Protocol Tester XC, 5989-0159EN

Brochure

·  Agilent Technologies’ E2960 Series Protocol 5988-8679EN

Exerciser & Protocol Analyzer for PCI Express, 

Datasheet 

·  Agilent Technologies’ Protocol Test Card for 5988-9502EN 

PCI Express E2969A, Photo Card  

·  Agilent Technologies PCI-Express Tools from 5988-7780EN

the physical Layer to a fully operating system, 

Brochure

www.agilent.com/find/E2960_series

Agilent Technologies' Test and Measurement Support, Services, and Assistance

Agilent Technologies aims to maximize the value you receive, while minimiz-

ing your risk and problems. We strive to ensure that you get the test and

measurement capabilities you paid for and obtain the support you need. Our

extensive support resources and services can help you choose the right

Agilent products for your applications and apply them successfully. Every

instrument and system we sell has a global warranty. Support is available for

at least five years beyond the production life of the product. Two concepts

underlie Agilent's overall support policy: "Our Promise" and "Your Advantage."

Our Promise

Our Promise means your Agilent test and measurement equipment will meet

its advertised performance and functionality. When you are choosing new

equipment, we will help you with product information, including realistic per-

formance specifications and practical recommendations from experienced test

engineers. When you use Agilent equipment, we can verify that it works

properly, help with product operation, and provide basic measurement assis-

tance for the use of specified capabilities, at no extra cost upon request.

Many self-help tools are available.

Your Advantage

Your Advantage means that Agilent offers a wide range of additional expert

test and measurement services, which you can purchase according to your

unique technical and business needs. Solve problems efficiently and gain a

competitive edge by contracting with us for calibration, extra-cost upgrades,

out-of-warranty repairs, and onsite education and training, as well as design,

system integration, project management, and other professional engineering

services. Experienced Agilent engineers and technicians worldwide can help

you maximize your productivity, optimize the return on investment of your

Agilent instruments and systems, and obtain dependable measurement accura-

cy for the life of those products. 

By internet, phone, or fax, get assistance

with all your test & measurement needs

Online assistance:

www.agilent.com/find/assist

Phone or Fax

United States:

(tel) 800 829 4444

Canada:

(tel) 877 894 4414

(fax) 905 282 6495

China:

(tel) 800 810 0189

(fax) 800 820 2816

Europe:

(tel) (31 20) 547 2323

(fax) (31 20) 547 2390

Japan:

(tel) (81) 426 56 7832

(fax) (81) 426 56 7840

Korea:

(tel) (82 2) 2004 5004 

(fax) (82 2) 2004 5115

Latin America:

(tel) (650) 752 5000

Taiwan:

(tel) 0800 047 866 

(fax) 0800 286 331

Other Asia Pacific Countries:

(tel) (65) 6375 8100 

(fax) (65) 6836 0252

Email: tm_asia@agilent.com

Product specifications and descriptions in

this document subject to change without

notice.

© Agilent Technologies, Inc. 2004

Printed in Germany March 18th 2004

5989-0878EN 


