The Agilent Technologies” N5409A
fully buffered DIMM compliance
application tool provides you with a
fast and easy way to characterize and
evaluate the signal integrity of both
your high-speed FB-DIMM signals

and your reference clock. The tests
performed by the N5409A are based on
the JEDEC High-Speed Point-to-Point
Link Specification.

Key features:

+ Easy-to-use graphical test selection
and setup

+ Automatic HTML report generation

+ RJ/DJ jitter analysis at
102 BER

+ Supports both JEDEC and Intel eye
masks

* Built-in AMB control for test setup
(DIMM and AMB testing)

+ User-configurable margin analysis

+ Debug mode allows changes
in test parameters, giving you better
insight into problems

Agilent N5409A

Fully Buffered DIMM Compliance Application

Data Sheet
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FB-DIMM provides a revolutionary
approach to improving server and
workstation memory capacity. Using

a component called the advanced
memory buffer (AMB), FB-DIMM-
based servers and workstation are now
able to access significantly greater
amounts of memory compared

to single- or dual-channel DDR2
approaches. FB-DIMM systems easily
accommodate eight or more gigabytes
of memory, using a single memory
channel from the host memory
controller (or MCH).

Because it uses an innovative high-
speed serial channel that supports 10

southbound and 14 northbound lanes
that can operate at up to 4.8-GBits/s,
FB-DIMM technology presents a
significant challenge to today’s digital
designer. The goal of any system is

to deliver the utmost reliability and
interoperability; to achieve that goal
you must ensure your design has good
signal integrity on both of the the
high-speed lanes, as well as
throughout the routing of the reference
clock. Interoperability starts at the
physical layer, and the Agilent N5409A
provides you with a very-easy-to-use
compliance tool that supports
motherboard, DIMM module, and AMB
Sl validation.
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The fixtures you use to connect your
device to the oscilloscope are key

to high-performance testing. Agilent
provides high-performance test fixtures
for signal integrity analysis of
FB-DIMM devices. If you are working
with server-class motherboards, you
will want the N4238A/B FB-DIMM slot
parametric probe. If you're working
primarily with DIMM modules, the
Agilent N4236A FB-DIMM module test
fixture is the right choice. If your work
is principally focused on the AMB,
choose the Agilent N4235A FB-DIMM
AMB parametric test fixture.

The Agilent N5409A FB-DIMM
compliance tool tests all the currently
supported speeds of FB-DIMM
technology. You can test signal
integrity of the northbound and
southbound lanes at DDR2 400
(3.2-Gbit/s), 533 (4.0-Gbit/s) and

800 (4.8-GBit/s) speed. The Agilent
N5409A also includes both JEDEC and
Intel Sigtest masks for SI compliance
testing. In addition, you can optionally
de-embed the test fixture to
compensate for signal attenuation due
to loss.

For DIMM module and AMB
developers, the Agilent N5409A
FB-DIMM compliance tool offers the
added benefit of built-in AMB control.
Using the same Python-based control
codes typically used with the Intel
channel test card, your Infiniium
oscilloscope controls the AMB on
your device under test to force it to
generate an IBIST signal necessary for
testing signal quality.

The scope communicates to the AMB
using its USB port, which talks through
a USB-to-SMBus interface on both

the N4236A and N4235A fixtures. You
also can select from multiple IBIST
patterns within the N5409A FB-DIMM
compliance tool and define your

own custom IBIST pattern, allowing
you great flexibility in stressing your
DUT's Sl sensitivity around different
frequencies. Also, having AMB control
built into the N5409A allows you to
easily and automatically test large,
medium and small voltage swings
with one test setup. This saves you
time and gives you the confidence
that you are making the most accurate
measurements possible, time and
time again.

Tests™ supported by the Agilent N5409A
FB-DIMM compliance test tool:

RJ/DJ at 10-'2 BER

Common mode voltage swing (AC/DC)

Differential peak-to-peak voltage swing

Rise time/fall time voltage swing

Tx transition mask with 3.5 dB and
6.0 dB de-emphasis

Rx transition mask with 3.5 dB and
6.0 dB de-emphasis

Tx de-emphasis mask with 3.5 dB and
6.0 dB de-emphasis

Rx de-emphasis mask with 3.5 dB and
6.0 dB de-emphasis

Reference clock phase jitter

Most tests supported for large, regular, and small
voltage swing amplitude

N4238B FB-DIMM slot parametric
probe for testing motherboards

Figure 1. Agilent Infiniium oscilloscope connected to the N4238B FB-DIMM

slot parametric probe



Setting up your FB-DIMM measurements
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Figure 2. The Agilent N5409A saves you time and ensures accurate, repeatable

results with a powerful control panel setup dialog that allows you to customize the

tool for your own test needs.

FBDIMM Test -- N423X Parametric Fixture®
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Figure 3. By selecting the Configure tab you can select the type of probing
connection to your target as well as de-embed loss effects of the Agilent
test fixtures.

Fixture de-embedding

allows you to adjust the mea-
surement to reflect the loss
characteristics of the Agilent
N4235A, N4236A, and N4238A
FBD test fixtures.



Selecting tests to run

FBDIMM Test -- N423X Parametric Fixture®
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Figure 4. You can graphically select the tests you want to run using
the “select tests” dialog box of the N5409A.

FBDIMM Test -- N423X Parametric Fixture®

Graphically select the tests you
want to run on your device.
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| The Agilent N5409A also allows
you to analyze your system’s
reference clock.
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Figure 5. The Agilent N5409A allows you to analyze your system’s
reference clock, including phase jitter. Excessive jitter on the
reference clock has been proven to cause interoperability problems.
Jitter on the REF_CLK signal will transfer to the high-speed
signals generated by the AMB. With the Agilent N5409A FB-DIMM
compliance application, you can ensure that your reference clock
conforms to the JEDEC standard for allowable phase jitter.



Viewing your results

FBDIMM Test -- N423X Parametric Fixture®
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Figure 6. The Agilent N5409A provides you with a simple-to-read test
summary of the test performed. You also can specify how close to the limit
of the tested specification you can get before the tool reports a warning.



Viewing your results

FBDIMM Test -- N423X Parametric Fixture®
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Figure 7. The Agilent N5409A FB-DIMM compliance tool saves you time and energy with its
HTML report generator that quickly summarizes your test results in great detail, including
both test summary information as well as detailed test-by-test results that include the
scope waveforms that were analyzed.



Viewing your results

HTML Report includes
,/ graphs such as jitter eye
diagrams and detailed
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[Test Limits: DJ at 10E-12 BER less than 0.2U1 | [Deterministic Jitter 0.062U1
It
Data Rate 200MHz | (Ul 208.0ps | [TJHE42) 26.350ps | [RJims) 0.940ps | [DJGld) 12.940ps |

Figure: Deterministic Jitter
[ ‘ ] T I ¥ RIDI 7 |

;Nm No tests are checked, Press [Select]in Task Flow. :éunnecl;oﬁ: UNKNOWN |

Figure 8. The Agilent N5409A FB-DIMM compliance application provides you with a breakdown of RJ/DJ
values for jitter at 10-'2 BER.



Viewing your results

FBDIMM Test -- N4236 DIMM Parametric Fixture

File View Help
Dlep|d| &)= FB| B8

Task Flow :J Setup Environment | Select Tests | Configure | Cannect} Run Tests] Results  Html Report ]

Setup
Environment

Select Tests

[EWaveforms Tested 1 | [Data Rate 200MHz |——

Fu ure: Total # Failures

=
s
-

[Cane Under Test PNO |

v|Mone Mo tests are checked, Press [Select]in Task Flow, Connection: UNKNOWN

Figure 9. The Agilent N5409A provides you with clear and concise HTML based reports and includes screen

captures from the oscilloscope to document your test results.

\scopelappsifbdimm\dutcontrolictcexec.e _

import string # precompiled from C:\Python23\Lib\string.pyc
import strop # builtin

# scripts\smhscreen.pyc matches scripts\smbscreen.py

import smhscreen H# precompiled from scripts\smbhscreen.pyc

i C:\Python23\Lib\getopt.pyc matches C:\Python23\Lib\getopt.py
import getopt # precompiled from C:\Python23\Lib\getopt.pyc
! scripts\mbscreen.pyc matches scripts\mhscreen.py

import mhscreen # precompiled from scripts’mhscreen.pyc

! scripts\ibscreen.pyc matches scriptsi\ibscreen.py

import ibscreen # precompiled from scripts’ibscreen.pyc

# scripts\ibist_agilent.pyc matches scrlpt§\1h1;t _agilent.py

import ibist_agilent # precompiled from scripts\ibist_agilent.pyc

’SMB_| NOIINII[HL[ZED’(Z?i a
*SMB_NOTINITIALIZED’ €271>: .

K{PATAL>> Pile ’smhus.cpp’. Line 678,
K<FATAL>> File ’ctcdev.cpp’, Line 254,
Tracehack {most recent call last)>:
File "agilent_env.py"”. line 19, in 7
n4°36k)
'scripts\puwrup_cal.py', line 37,
fixture(CIC)
Yscriptsh\puwrup_cal.py’, line 29, in init_fixture
etsmb_channel{CIC. SHBPHNL PURIS) ## point to the control ports
or: Set of SMB channel failed with error ’SMB_NOTINITIALIZED’
>> File ’pyexec.cpp’, Line 183, ’*PYTHON_RUNFILEFAIL’(325>: failed to exec
script file ’agilent_env.py’.

in n4236

Figure 10. A monitor window allows you to observe commands sent to your AMB or
DIMM for test setup.

The N5409A supports

Python script monitor
capability so you can
monitor SMBus control
commands sent to
your AMB.

The Agilent N5409A
supports signal speeds
up to 4.8 Ghit/s for
eye diagram and jitter
analysis.



Extensibility

You may add additional custom tests File View Tools Help
ONr52t§7pAS 'cho VOLE)I’ ?lppl(ijcztio? us:[i-ng the New Project... |
ser Defined Application ;
(UDA) development tool Open Projed. - ests | Configure | Connect | Ry
(www.agilent.com/find/uda). Use UDA Save Project ctual val | Margin | Pass L
to develop functional “Add-Ins” that Save Project As...
Export Results »

you can plug into your application.

L

Print...
Add-ins may be designed as: Page Setup...
Print Preview. ..
Recent Projects

» Complete custom tests (with
configuration variables
and connection prompts) Exit

» Any custom steps such as pre or
post processing scripts, external
instrument control and your
own device control

Figure 11. Importing a UDA Add-In into your test
application.

SetUp SelectTests | Configure | Connect | Run Tests

=~ O Al Tests
[ © Electrical Tests
&[] O Timing Tests
E--[ O User Defined
s O My Custom Test
O My Custom Step
~[# © My Post-processing Step
[ O My External Instrument Control
“[F]© My Device Control

Figure 12. UDA Add-In tests and utilities in your test
application.



Automation

You can completely automate execution
of your application’s tests and Add-Ins
from a separate PC using the included
N5452A Remote Interface feature
(download free toolkit from:
www.agilent.com/find/scope-apps-sw).
You can even create and execute
automation scripts right inside the
application using a convenient built-in
client.

The commands required for each task
may be created using a command
wizard or from “remote hints”
accessible throughout the user
interface.

Using automation, you can accelerate
complex testing scenarios and even
automate manual tasks such as:

 Opening projects, executing tests
and saving results

» Executing tests repeatedly while
changing configurations

» Sending commands to external
instruments
* Executing tests out of order

Combine the power of built-in automa-
tion and extensibility to transform your
application into a complete test suite
executive:

* Interact with your device
controller to place it into
desired states or test modes
before test execution.

Configure additional instruments
used in your test suite such as

a pattern generator and probe
switch matrix.

Export data generated by your
tests and post-process it using
your favorite environment, such
as MATLAB, Python, LabVIEW,
C, C++, Visual Basic etc.

« Sequence or repeat the tests and
“Add-In" custom steps execution
in any order for complete test
coverage of the test plan.

10

SetUp | Select Tests | Configure | Connect | Run Tests  Automation |Resu|ts | Html Report |

Execute commands from: (* Script (" Files Start | Settings... I

Commands... I == Configure signal data rate == A

SetConfig TestMode' '6Gbps’ —
Save As... | ’

=# Connect to external instrument ==

ConnectAppTolnstrument 'Instrument=PatternGen:Address=192,168.0.2'

== Send commands to Pattern Generator through Add-In ==
SelectedTest -5000
Run

## Run compliance tests ==
SelectedTest 1001, 1002, 1005
Run

== Run custom analysis using Matlab through Add-In ==
SelectedTest -2001
Run|

i< 2

Figure 13. Remote Programming script in the Automation tab.
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Custom Tests/steps
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Figure 14. Combine the power of built-in automation and extensibility to transform your
application into a complete test suite executive.




Oscilloscope compatibility

One of the unique and powerful
capabilities provided to you by the
Agilent N5409A is its ability to control
your AMB in either the N4235A AMB
test fixture or your DIMM module
using the N4236A DIMM module test
fixture. The Agilent N5409A includes
the ability to communicate over

the SMBus to the AMB via your
scope’s USB interface. The same
commands used to control the Intel
channel test card (CTC)

are also used by the N4236A and
N4235A test fixtures. This feature
allows you to leverage your experience

Ordering information

with the CTC directly, as you are able
to observe and monitor the commands
sent to the AMB on your test device.

The Agilent N5409A FB-DIMM
compliance application is compatible
with Agilent DSO 80000 Series
oscilloscopes with operating software
revision A.04.21 or higher on a 90000
Series oscilloscope. For oscilloscopes
with earlier software revisions, free
upgrade software is available at
http://www.agilent.com/find/
infiniium_software

To purchase the Agilent N5409A FB-DIMM compliance application to coincide
with your order for an Infiniium Series oscilloscope, please add the following
model numbers to your order. The Agilent N5409A tool also requires that you
have current licenses for the E2688A serial data analysis package as well as the
N5400A EZ-Jit Plus jitter package.

Model number Description

N5409A Fully buffered DIMM compliance application
E2688A Serial data analysis software
N5400A Ez-Jit Plus jitter analysis software

The following FB-DIMM test fixtures are also available:

Model number Description

N4235A AMB parametric test fixture for FB-DIMM

N4236A Parametric test fixture for FB-DIMM

N4238A Slot parametric probe for FB-DIMM with pass-through test
capability

N4238B Slot parametric probe for FB-DIMM

Related Literature

Publication Title Publication Type Publication
Number

Infiniium 90000 Series Oscilloscopes Data sheet 5989-7819EN

InfiniiMax Il Series Probes

E2688A High-Speed Serial Data Analysis Data sheet 5989-0108EN

with Clock Recovery Software

EZJIT Plus and EZJIT Jitter Analysis Data sheet 5989-0109EN




8 Agilent Email Updates

www.agilent.com/find/emailupdates
Get the latest information on the
products and applications you select.

AXie

www.axiestandard.org
AdvancedTCA® Extensions for
Instrumentation and Test (AXle) is
an open standard that extends the
AdvancedTCA for general purpose
and semiconductor test. Agilent
is a founding member of the AXle
consortium.

LXI

www.lxistandard.org

LAN eXtensions for Instruments puts
the power of Ethernet and the Web
inside your test systems. Agilent is a
founding member of the LXI consor-
tium.

FAIl

Www.pxisa.org

PCI eXtensions for Instrumentation
(PXI) modular instrumentation
delivers a rugged, PC-based high-per-
formance measurement and automa-
tion system.

Agilent Channel Partners

wwwagilent.com/find/channelpartners

Get the best of both worlds: Agilent'’s
measurement expertise and product
breadth, combined with channel
partner convenience.

Agilent Electronic Measurement Group
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Quality Management System

www.agilent.com/quality

Windows® is a U.S. registered trademark
of Microsoft Corporation.

Agilent Technologies Oscilloscopes

Multiple form factors from 20 MHz to >90 GHz | Industry leading specs | Powerful applications
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For more information on Agilent Tech-
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