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Introduction

Fast and Accurate XAUI Validation with Superior
Signal Integrity and Probing

If you are designing XAUI devices, you may face challenges trying to perform design
and validation tasks at the same time. The Keysight Technologies, Inc. N643TA XAUI
electrical validation application will help you improve your efficiency by providing
fast and accurate XAUI validation. The N5431A software, which runs on Keysight
Infiniium oscilloscopes and digital signal analyzers, helps you confirm that your
devices conform to the XAUI specifications as defined by the IEEE 802.3-2005
10-gigabit Ethernet specification. The superior signal integrity and probing provided
by the Infiniium oscilloscopes and digital signal analyzers give you confidence that
your designs will meet the specifications.

The application also provides support for the XAUI-derived T0GBASE-CX4
specification. In addition, when testing XAUI devices, the application allows you to
test to various other XAUI-derived standards, such as CPRI, OBSAI RP3, 10-Gigabit
Fibre Channel XAUI, and Serial RapidIO.
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Features

The N5431A XAUI electrical validation File Control Setup Measure Analyze Utilities Help
. . Acquisition is stopped.

application offers several features to 200 Gsa/s 1.0 Mots

simplify the validation of XAUI and
XAUI-derived designs:

- Setup wizard for quick setup,
configuration and test :

- Signal probing using differential (_
probes or single-ended SMA . M kevsiant
connections

- Test multiple lanes in a single run
using differential probes

- Configurable test parameters
for flexibility to test to other
XAUl-derived standards

- Comprehensive reporting in HTML

Loading Applicaion.. - 3
(XAUI Test Fg [ O l

Color Grade | Scales

format with margin analysis “XAUI Near-end
. Al Total UI 910.919 k
- New test framework that provides Failed UI 0

Total Waveforms 6

powerful characterization ET———
capability through the use
of multiple trials until a stop
condition is met
- Accurate and repeatable
measurements on the oscilloscope
with the industry’s flattest
frequency response and lowest
noise floor

With the XAUI electrical validation
application, you can use the same
oscilloscope you use for everyday
debugging to perform automated
testing and margin analysis for XAUI
and XAUl-derived specifications. In
addition, the application reduces the
tedium involved in generating reports.
You can easily generate thorough
performance reports with the press of
a button.
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Fast and Easy Test Setup

The N5431A XAUI electrical validation
application sets the stage for fast and
accurate XAUI validation by offering
flexible test setup. Choose between
using InfiniiMax differential probes with
various probe heads or single-ended
SMA connections. You can test up to
four XAUI lanes in a single run when
you use differential probes

XAUI Test Application -- XAUI Device *

File View Help

L @

=

=

LEX

SetUp

T

Select Tests

B0

0 Tests

Follow instructions to describe your test environment

Task Flow _| SetUp ISeIectTests | configure | Connect | Run Tests | Results | Html Report |

XAUI Test Environment Setup
Device Under Test
Device Test Point:
" xaul  * 10GBASE-CX4

Connection
Connection Type: |Differential v
Please check lane(s) under test:

|V Lane0 [ Lanel [ Lane2 [ Lane3

Bit Rate:

Report
Device Identifier: I(Select or Type)

Test Report Comments:

Connection: UNKNOWN

Figure 1. The test setup dialog box makes it easy to configure your
tests. Select either XAUI or 10GBASE-CX4 and choose from different
connection setups.

XAUI Test Application -- XAUI Device *

File View Help

~

EEX

Connect

Run Tests

00

Wl 2Tests

Check the test(s) you would like to run

DS B| "»)E @ @0
Task Flow .| setup SelectTests IConﬁgure ] Connect l Run Tests I Results I Html Report
=00 802.3Tests
St = [O0¢ Near€nd Tests
[0 © BaudRate Test
Driver Eye Template Test (Near-end)
Select Tests + [ © Driver Transmit Jitter (Near-end)
# [ O Transition Time
¢ =[O Far£nd Tests
[ O Driver Output Amplitude Test (Far-end)
Configure [ © Driver Eye Template Test (Far-end)
# [ O Driver Transmit Jitter (Far-end)

Test: Driver Output Amplitude Test (Near-end)

Spec Range: 800mV <= Driver Output Amplitude <= 1600V
Description: The driver differential output amplitude of the device under test (DUT) must be
within the conformance limits specified in clause 47.3.3.2 of IEEE 802.3.

Connection: UNKNOWN

Figure 2. When XAUl is selected, you may use the XAUI-specific portion of
the setup screen to select bit rates of various XAUI-derived standards to

be tested.



05 | Keysight | N5431A XAUI Electrical Validation Application for Infiniium Oscilloscopes and Digital Signal Analyzers - Data Sheet

Fast and Easy Test Setup (continued)

Easy test definition

The N5431A XAUI electrical validation
application extends the ease-of-use
advantages of Keysight’s Infiniium
oscilloscopes and digital signal
analyzers to testing XAUI. The
Keysight automated test engine has
an easy-to-follow task list to guide
you through each step in testing your
XAUI device. Under the Select Tests
tab, you can pick the tests you want to
run. The interface is easy to navigate
and a description for each test is
provided. The test list is filtered based
on the selections made in the Setup
dialog box. Select an individual test
to run or a whole group of tests. The
user interface is oriented to minimize
unnecessary reconnections, which
saves time and potential operator
error. The test setup can be saved as
a project that you can recall later for
quick testing or review of results.

Flexible configuration

The N543TA XAUI electrical validation
application allows you to further
configure the settings of the test you
want to run. Use the default values
for the parameters or configure them
to your liking. There is also a debug
mode that provides a larger set of
configurable parameters, enabling you
to have full control as you debug and
characterize your devices and test to
other XAUI-derived standards. The
unmatched flexibility allows

you to focus on your design without
having to worry about the test setup.

XAUI Test Application -- XAUI Device *
File View Help

EE&

D 8| '3 © @@
Task Flow | setUp SelectTests IConﬁgure | Connect | Run Tests | Results | Heml Report
= OO 802.3Tests
Settp =[O Near-End Tests
[0 © BaudRate Test
Driver Output Amplitude Test (Near-end)
: O Driver Eye Template Test (Near-end)
Select Tests + [ O Driver Transmit Jitter (Near-snd)
+ O Transition Time
=[O Far-£nd Tests

Driver Output Amplitude Test (Far-end)
Driver Eye Template Test (Far-end)
Driver Transmit Jitter (Far-end)

Configure

oo

Connect

Test: Driver Output Amplitude Test (Near-end)
Run Tests

00

Spec Range: 800mV <= Driver Qutput Amplitude <= 1,600V
Description: The driver differential output amplitude of the device under test (DUT) must be
within the conformance limits specified in clause 47.3.3.2 of IEEE 802.3.

V] 2Tests  Check the test(s) you would like to run Connection: UNKNOWN

Figure 3. The test list is filtered by the selections you made in the previous
step. Easily select a single test or whole groups of tests.

XAUI Test Application -- XAUI Device *
File View Help

DS E| »*

O

Task Flow _| setUp | Select Tests

IConnect ] Run Tests | Results | Html Report |
¢ Compliance Mode ( Debug Mode

SetUp
= O 802.3Tests Settings For: (Nothing Selected)
@ Number of UI (500000)
@ Memory Depth (1025000)
Select Tests @ Report Test Time (Yes)

@ Sampling Rate (20GSa)
@ PLL Bandwidth (Bit Rate/1667)
@ Lagging ISI Filter Coefficients (9)
Configure @ Leading ISI Filter Coefficients (-2)
@ Bit Error Ratio Level, BER (1E-12)
¢ =}~ O Differential Connection
Connect

@ Lane 0 Channel (Channel 1 - Differer
Run Tests

@ Lane 1 Channel {(Channel 2 - Differer
@ Lane 2 Channel (Channel 3 - Differer
@ Lane 3 Channel (Channel 4 - Differer

<

v

Connection: UNKNOWN

V] 2Tests  Configure options for the tests you checked

Figure 4. Use the default values or change them to your liking. In debug
mode you'll find a larger set of values you can change.
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Guided Connections and Testing Multiple Trials

After you have configured the tests L Tan Apicaton o tay) Detes
to your liking, the N5431A user D om e

DE@| '\

interface will display a connection j et | st et Contpre_Comect | un st | mets | et |
. . . . % Instructions for Connection: Baud Rate Test I
dlagram with IpStFUCtIOHS based on g e XAUI Transmitter Test Connection
the test selections you have made. The sl ie
. . . . - Stej Note:
instructions specify the connections ot oes
™ | 1. Connect a differential probe to the DUT's Lane aaicaeons
and test pattern output from the test s |0 ij'“ ®
device. cos
outT

The N5431A comes with a new T oo
multiple test trial capability that
enables you to extensively characterize ConneCHor
the performance of your XAUI devices. i repiraey, e REsova AL Elctrenl vaimaton Anpiiaton

. manual which is available via the application's
YOU can run Selected ’EeStS Unt|l the Help menu selection: View XAU! Test Procedure.
StOp condition is met. Worst-case %%&r_ﬂljgureme DUT so thatitis sourcing the Suggested test patterns for XAUI tests:

.- Ji test pattern. =

conditions are saved to help you track ‘ =
down infrequent failures. A statistical V] 2Tests _ Follon mstructions to comect the DUT, then press Run]  Connecton: Instructon
summary of all the trials is also

Figure 5. The application prompts you with the connection diagrams and instructions for the tests
you have selected.

displayed.

XAUI Test Application -- XAUI Device * =3
File View Help
D@/ "W
Task Flow | setUp | Select Tests | Configure | Connect RunTests IResuIts | Html Report
= 2 tests selected to run.
t
=) 2 tests will be
run. IV Enable MultiTrial Run
1 physical setup -
b usad) Number Of Trials
Select Tests I_—w -
Current :
Connection:
Instruction

Configure

Run These Tests

Connect

Run Tests

H0Hd0

V] 2Tests  Follow instructions to connect the DUT, then press [Run] Connection: Instruction

Figure 6. The new MultiTrial feature enables you to run selected tests for a specified
number of times for characterization and troubleshooting.
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Results with Margin Analysis

The N5431A XAUI electrical validation File Control Setup Measure Analyze Utilities Help 11:22 AM
. . Acquisition is stopped. I

application goes beyond merely 20.0 GSa/s _1.93 Mpts

reporting the results of your tests. It

provides additional useful information, 2 0f2,1.Tpisls Re

such as how close your device e BN e

is to the limits specified for a particular
test parameter. You can specify the -5 |
level at which warnings are issued for ' e
the electrical tests where your :
device is operating close to the official
test limit defined by the specification
for a given test parameter.

Fall time(f24)
Current 51.76647 ps
Mean  50.2187461 ps
Min  45.49233 ps
Max 55.81083 ps

Figure 7. The N5431A helps you to quickly identify problems with your test device. You will
notice if any of your tests are failing even while they are running.

XAUI Test -- XAUI Device

File View Help
D& = | X %
TaskFlow _| SetUp | Select Tests | Configure | Connect | Run Tests Results | Hml Report |
‘ SetUp TestName | Worst Actual | Worst Margin | SpecRange
Baud Rate Test -15.6478d... 42.2% -100.0008d ppm <:
¢ Driver Output Amplitude Test (Near-end) 849mv 6.1% 800mY <= VALUE
X Driver Eye Template Test (Near-end) 4.581430... -458,142,9... Zero Mask Failures
Select Tests Total Jitter Test 79mUIl 22.6% VALUE <= 350mUI he
| < >

J[ Details: Driver Eye Template Test (Near-end)

Summary ¢ Summary | X Trial1 | X Trialz | X Trialz X Trial4 (Worst) | X mrials | <[]

— Tm 6 Parameter | value DIl Reference
J/ :5 se&-eo Test Limits Zero Mask Failures Data Eye Screenshot
s Parameter Tested Total # Failures Lane 0
Worst Trial Actual Value 4.581430MFailures
Trial 4 Referenced Values:
Data Eye Template XAUI Near-end
Show trials 47.1.5:Mask Failures Lane 0 4.581430M
Memory Depth 1,025,000
Up to worst 10 Start Time(h:m:s) 17:12:41 v
Modify... | | ¢ = = >
v 0Tests  No tests are checked. Press [Select] in Task Flow. Connection: Instruction

Figure 8. View more than just results with the powerful reporting capabilities of the N5431A.
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Thorough Performance Reporting

The N5431A XAUI electrical validation M#KEYSIGHT
application helps you get your work
done quickly by generating thorough XAUI Test Report
HTML reports that capture the Overall Results:0 of 7 Tests Failed
performance, status and pass/fail o By AT T
margins of your device. It also saves Device Descrinfion
. Bit Rate 10 GbE XAUI 3.125Gbps.
screenshots of critical measurements Connection Type Differental
. Test Point AU
for your reference and documentation. = e e
These reports are suitable for printing, nfEshan SW Version 105300000
L ) . Infiniium Model Humber 22552
archiving, or sharing with your Infiniium Serial flumber |10 S
vendors, customers and colleagues. s TR AT A
Summary of Results
Margin Thresholds
Varning| <2 %
<0%
Pass # Failed # Trials Test Name Actual Value il Range
< e 1 Baud Rate Test -11.141Bd ppm|44.4 % |-100.000Bd ppm <= VALUE <= 100.000Bd ppm
+ e 1 Driver Qutput Amplitude Test (Near-end) 1.052V 31.5 % 800mV <= VALUE <= 1,600V
,/ 1] 1 Driver Eye Template Test (Near-end 0.000Failures |S0.0 % |Zero Mask Failures
,/ o 1 \Total Jitter Test (Near-end 110mul 686 % WVALUE == 350mU|
\{ 0 1 Deterministic Jitter Test (Near-end TimUl 58.2 % |VALUE == 170mU|
A 1 Rise Time Test &1.103ps 30.1 % |B0.000ps <= VALUE <= 130.000ps
< o 1 Fall Time Test 7963708 28.1 % |60.00002 «= VALUE <= 130.00002

Figure 9. The N5431A provides a thorough and flexible reporting format. It updates
automatically as tests are rerun.
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Extensibility

You may add additional custom tests File View Tools Help
or steps to your application using N :

ew Project... '3
the N5467A User Defined Application 0 P ], - |
(UDA) development tool Ghalib o l[esl:sl Configure | Connect | Ru
(www.keysight.com/find/uda). Save Project [actual val | Margin | Pass Limi
Use UDA to develop functional Save Project As
“Add-Ins” that you can plug into
your application.

Export Results »

Add-ins may be designed as: Print...

i Page Setup...
- Complete custom tests (with

. . : Print Preview...
configuration variables i
and connection prompts) Recent Projects
- Any custom steps such as pre or Exit
post processing scripts, external e
instrument control and your Figure 10. Importing a UDA Add-In into your test application.

own device control

SetUp SelectTests | Configure | Connect | Run Tests

B[O Al Tests
@[] O Electrical Tests
-] O Timing Tests
=M O User Defined
...... [M © My Custom Test
~-[EO My Custom Step
...... [M © My Post-processing Step
[ O My External Instrument Control
«..[@ © My Device Control

Figure 11. UDA Add-In tests and utilities in your test application.


www.keysight.com/find/uda

Automation

You can completely automate exe-
cution of your application’s tests and
Add-Ins from a separate PC using the
included N5452A Remote Interface
feature (download free toolkit from
www.keysight.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 wiz-
ard 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
automation 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.
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SetUp | Select Tests | Configure | Connect | RunTests Automation IResuIIsl Html Report |
Execute commands from: (+ Script (" Files Start | Settings... |
COLands..., == Configure signal data rate == iJ
SetConfig TestMode' '6Gbps’
Save As... I 2
== Connect to external instrument ==

ConnectAppTolnstrument ‘Instrument=PatternGen:Address=192.168.0.2'

=z 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
Ru

< 2

Figure 12. Remote Programming script in the Automation tab.

Oscilloscope J

Compliance App + Automation Engine

Custom Tests

UDA Add-in o :
- Custom Test/Steps Matlab processing
- Post processing :I
C++script :I
LabVIEW
Results
DUT or External

Instrument Control
Live Signals

Custon Tests/steps
ot Post Processing

Figure 13. Combine the power of built-in automation and extensibility to transform your application into a
complete test suite executive.


http://www.keysight.com/find/scope-apps-sw
http://www.keysight.com/find/scope-apps-sw
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Measurement Requirements

The N5431A XAUI electrical validation Rise-time Recommended Recommended Bandwidth of
application runs on several models of bandwidth oscilloscope recommended
Keysight's Infiniium oscilloscopes or oscilloscope
digital signal analyzers. You will need 60 ps 10 GHz DS081004B 10 GHz
at least 6 GHz of analog, real-time DSO/DSAI1204A 12 GHz
bandwidth. XAUI has a rise-time range
from 60-130 ps. Depending on the rise 70 ps-80 ps 8 GHz DS0808048 8 GHz
time of your device and your accuracy DSO/DSAS0804A 8 Gz
requirements, a higher-bandwidth 90ps 6 GHz DS0806048

DSO/DSA90604A

system may be more desirable. Please

refer to Table 1 for an overview of
rise-times versus recommended
bandwidth.

Notes:
Your device should be able to
be configured to output the
recommended test patterns described
in Annex 48A of IEEE 802.3-2005.
These test patterns are required for
the proper conformance testing of
your XAUI devices.

Maximum frequency content =

Scope bandwidth required =

0.4/fastest rise or fall time (20-80%)

Table 1. Device rise-times and recommended bandwidth

For the DSO80000B and DSO/DSA90000A Series oscilloscope, the following
calculations are used to determine the recommended oscilloscope bandwidth:

1.4x maximum signal frequency for 3% accuracy measurements

Scope bandwidth required =

1.2x maximum signal frequency for 5% accuracy measurements

Scope bandwidth required =

1.0x maximum signal frequency for 10% accuracy measurements
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Tests Performed

The N5431A XAUI electrical validation Parameter Subclause
application covers transmitter Baud rate 4733

electrical parameters of XAUI and Dri i 47337
10GBASE-CX4 devices based on the river outputamplitude 33

specifications from IEEE 802.3-2005. Differential
In addition, the application's debug Single-ended
mode allows control of parameters Transition time 473.3.3
that can be changed to test to other Rise-time
XAUI-derived specifications. Fall-time
Driver eye template tests 47.3.3.5
- The NB5431A also provides support Near-end
for tests common to 10-gigabit Far-end
Ethernet XAUI for the following Driver transmit jitter 47335
standards: Total jitter

- Common Public Radio Interface Determinstic

(CPRI) based on version 3.0 of the

speciﬂcation Table 2. Supported XAUI transmitter parameters from clause 47, IEEE 802.3-2005
- Open Base Station Architecture

Initiative

(OBSAI) Reference Point 3 (RP3) Parameter Subclause

based on version 3.1 Baud rate 54.6.3.3

of the specification Differential output amplitude 54.6.3.4

- Serial RapidlO based on Part

) Lane-to-lane amplitude difference 54.6.3.4
6 of the RapidlO Interconnect - -
Specification Rev. 1.3 Differential output template 54.6.3.6
- 10-gigabit Fibre Channel XAUI Transition time 54.6.37
Rise-time
These standards were based on the Fall-time
XAUI electrical interface from |EEE Driver transmit jitter 54.6.3.8
802.3-2005 clause 47, with the goal Total jitter
that electrical designs Determinstic
for XAUI may be reused after suitable Table 3. Supported T0GBASE-CX4 transmitter parameters from clause 54, IEEE 802.3-2005
modification.

Parameter Subclause

CPRI 614.4 MBaud
1228.8 MBaud
2457.6 MBaud
3072.0 MBaud

OBSAI RP3 768 MBaud
1536 MBaud
3072 MBaud

Serial RapidlO (both long and short run) 1.25 GBaud
2.50 GBaud
3.125 GBaud

10-gigabit Fibre Channel XAUI 3.1875 GBaud

Table 4. Supported baud rates for various XAUl-based standards
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Oscilloscope Compatibility

The N5431A XAUI electrical validation application runs on the Keysight DSO/
DSASO000O0A Series oscilloscopes with software revision 1.00 and above.

The 54850A (discontinued) and 80000 Series oscilloscopes, including the DSA80000B
digital signal analyzers with software revision 5.10 or higher (Windows® XP Pro) are
also supported. You can upgrade oscilloscopes with earlier software revisions for free
by going to http://www.keysight.com/find/infiniium_sw_download.

You will also need the N5400A EZJIT Plus jitter analysis software and the E2688A high-
speed serial data analysis and clock recovery software. These are also available as
installed options with the Infiniium oscilloscopes. The N5404A deep-memory option for
the 54850A and 80000 Series oscilloscope is highly recommended.

Alternatively, you can order the digital signal analyzer (DSA) configuration of the
80000 or 90000 Series oscilloscopes with the appropriate bandwidth. The digital
signal analyzer configuration comes preconfigured with the necessary tools to run the
N5431A XAUI electrical validation application.

Ordering Information

To purchase the Keysight N5431A XAUI electrical validation application with a
new DSO90000A Series oscilloscope, please order the model numbers shown:

Model Number Description

DSO90000A Infiniium Series oscilloscope. Select the appropriate bandwidth
based on the targeted rise-time

Option 002 EZJIT Plus jitter analysis software installed

Option 003 High-speed serial data analysis and clock recovery software
installed

Option 030 XAU! electrical validation application installed

If ordering the DSA configuration:

Model Number Description

DSAS0000A Infiniium Series oscilloscope with the DSA configuration. Select
the appropriate bandwidth based on the targeted rise-time

Option 030 XAUI electrical validation application installed

To purchase the Keysight N5431A XAUI electrical validation application with a
new DSA80000B digital signal analyzer, use the following model numbers:

Model Number Description

DS080000B Infiniium Series oscilloscope with software 5.10 or higher

N5431A XAU! electrical validation application

N5400A EZJIT Plus jitter analysis software (Option 004 on new
oscilloscopes)

E2688A XAUI electrical validation application installed

N5404A Deep-memory option (Option 001 an new oscilloscopes

- recommended)



http://www.keysight.com/find/infiniium_sw_download
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Ordering Information (continued)

To purchase the Keysight N5431A XAUI electrical validation application with a new
DSA80000B digital signal analyzer, use the following model numbers

Model Number Description
DSA80000B Digital signal analyzer with software 5.10 or higher
Nb431A XAUl electrical validation application

The XAUI electrical validation application is also available as an option with
the Keysight N5435A Application Server License program. Please refer to the
“Related Literature” section for more information on the N5435A.

Recommended test accessories

Select the test accessories that best meet your signal probing requirements.

Model Number Description

1134A 7-GHz differential probe amplifier

1168A 10-GHz differential probe amplifier

1169A 12-GHz differential probe amplifier

N5380A InfiniiMax I 12-GHz differential SMA probe head and
accessories

N5381A InfiniiMax Il 12-GHz differential solder-in probe head and
accessories

N5382A InfiniiMax Il 12-GHz differential browser

E2695A InfiniiMax 8-GHz differential SMA probe head

E2677A InfiniiMax 7-GHz differential solder-in probe head and
accessories

N5H382A InfiniiMax Il 12-GHz differential browser

E2695A InfiniiMax 8-GHz differential SMA probe head

E2677A InfiniiMax 7-GHz differential solder-in probe head and
propagation delay within 25 ps (or equivalent

11742A DC blocking capacitor, 0.045 to 26.5 GHz, 3.5-mm (m-f)
connectors

54855-67604 Precision BNC (m) to 3.5mm (f) adapter

Third-party accessories

This list is provided as a reference for users looking for adapters for devices with CX4
or HM-Zd connectors. Any other equivalent adapter can be used.

Model Number Description

IBNTSTCX4 CX4 plug to SMA adapter. Orderable from W.L. Gore and
Associates, Inc. www.gore.com

4X-SMA-12R 4X InfiniBand connector (SFF-8470) to SMA test adapter

board. Order from Efficere Technologies www.efficere.com
TX/RX SignalBlade  Test card for HM-Zd (f) to SMA (f) access. Order from F9
Systems, Inc. www.F9-Systems.com

TX/RX BenchBlade  Test card for HM-Zd (m) to SMA (f) access. Order from F9
Systems, Inc. www.F9-Systems.com



http://www.gore.com
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http://www.F9-Systems.com
http://www.F9-Systems.com
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Evolving Since 1939

Our unique combination of hardware, software, services, and people can help you
reach your next breakthrough. We are unlocking the future of technology.
From Hewlett-Packard to Agilent to Keysight.

myKeysight

KEYSIGHT SERVICES
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Lower costs.
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myKeysight
www.keysight.com/find/mykeysight
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http://www.keysight.com/find/emt_product_registration
Register your products to get up-to-date product information and
find warranty information.

Keysight Services

www.keysight.com/find/service

Keysight Services can help from acquisition to renewal across your
instrument’s lifecycle. Our comprehensive service offerings—one-
stop calibration, repair, asset management, technology refresh,
consulting, training and more—helps you improve product quality
and lower costs.

Keysight Assurance Plans
www.keysight.com/find/AssurancePlans

Up to ten years of protection and no budgetary surprises to ensure
your instruments are operating to specification, so you can rely on
accurate measurements.
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Get the best of both worlds: Keysight's measurement expertise and
product breadth, combined with channel partner convenience.
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