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The LXI standard is the
result of several change
vectors prevalent at the be-

ginning of this millennium. The Ethernet had
become more ubiquitous and a number of test
and measurement companies began experi-
menting with this interface.
No one, though, had solidi-
fied this into a vision or a
set of products that chal-
lenged the current domi-
nant interconnect for in-
s t ruments—GPIB—al-
though it was clear that a
successor for GPIB was de-
sired for many applications.
Many interfaces had been proposed and intro-
duced on instruments. Firewire, or IEEE-
1394, and USB were leading contenders at
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Test and measurement (T&M) is one of
the most dynamic sectors of our indus-
try as rapidly developing technologies

require complementary, parallel T&M devel-
opment to support and augment their imple-
mentation. Technological advances are moving
apace, particularly in the communications sec-
tor as manufacturers of handsets, wireless sys-
tems, etc. develop products to satisfy the
seemingly insatiable demand for the latest in-
novations. Test and measurement manufactur-
ers have a significant role to play in develop-
ing the associated standards, test procedures
and protocols for prototyping right through to
full production of the end product.

To provide insight into just what this role
entails this Special Report focuses on the de-
velopment of the LXI standard and resultant
initiatives and products. First, key figures
from the LXI Consortium provide background
information, starting from the identification of
the need for a new standard, then chart its de-
velopment and proffer future goals and objec-
tives. Second, to give a ‘coal-face’ perspective,
representatives from individual companies in-
volved in the development of the standard and
compliant products answer questions on their
involvement in the development of the LXI
standard, its adoption, the availability of com-
pliant products, international reach and future
developments.

THE LXI STANDARD: 
PAST, PRESENT AND FUTURE
The idea for an LXI standard was first formulated in 2004. Since then, what
progress has been made? What is the role of the LXI Consortium? How does LXI
fit with competing standards? Are LXI-compliant products being widely
produced and adopted? And what does the future hold? This Special Report
attempts to offer some answers.
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one time, and a few products were in-
troduced with these interfaces. How-
ever, it was generally recognized that
Ethernet was the obvious choice, but
there was no agent for change.

That was until 2004 when Agilent
Technologies and VXI Technology
banded together and proposed forming
an open consortium for standardizing
Local Area Network (LAN)-based in-
strumentation systems. After publicly
announcing the initiative at AU-
TOTESTCON 2004 in September of
that year the first meeting was held in
Salt Lake City, UT, in November 2004.
Over 50 people encompassing vendors,
systems integrators and end users at-
tended the open meeting where a very
rough draft of the initial specification
was circulated, scrutinised and dis-
cussed. Some excellent work had been
done in formulating the outlines of the
specification and defining particular pa-
rameters, but it was clear that there was
still a lot of work to be done to com-
plete the specification.

However, from this first meeting, a
few things were very clear. First, there
was tremendous interest and enthusi-
asm in this new proposed technology
from the test and measurement indus-
try. Second, many companies in atten-
dance had thought about connecting
their instruments to computers via a
LAN interface and many had done
some preliminary investigations into
how to develop such an interface.
Third, there was virtually unanimous
agreement that an industry standard for
LAN interfacing of instrumentation
was needed and viable.

From this positive standpoint, what
followed was an extremely rapid forma-
tion and development of the LXI stan-
dard from draft to first release, very
strong growth in the membership of
the LXI Consortium and the rapid in-
troduction of new products that were
conformant to the standard. To put the
pace and extent of these developments
into perspective consider the initial ac-
complishments.

Within the first two months the
LXI Consortium had been joined by
five additional Sponsor members,
bringing the number of Directors to
seven. They had elected officers,
hired a management firm (Bode En-
terprises), set up a Technical Com-
mittee, formed six Technical Sub-
committees to work on various as-
pects of the specification, hired a firm

to develop the LXIstandard.org web
site and began holding weekly techni-
cal subcommittee meetings.

Within 18 months of the concept
being first introduced the member-
ship had grown to over 40. The first
release of the LXI standard was at
AUTOTESTCON 2005, less than
nine months after the first meeting of
the LXI Technical Committees in
January of 2005. At AUTOTEST-
CON 2006 over 150 products had
been introduced by a large array of
instrument vendor member compa-
nies, which had been invented, tested
for compliance and offered for sale.

This momentum has continued and
to explain some of the intricacies of the
LXI standard’s progress, its place within
the larger LAN/instrumentation pic-
ture and future development, consider
some pertinent questions.

First, “Isn’t LAN already a stan-
dard?” Of course, LAN is a well-
established standard, and the Consor-
tium follows it completely. This is espe-
cially important since the design and
protocol (TCP/IP) is very widespread
and universally recognized. In addition,
LAN data transfer speed is flexible and
has been designed in such a way as to
grow with technology. While initial LXI
implementations are required to work
with 10 MHz systems, most implemen-
tations are being designed to work with
100 MHz systems, which are currently
being deployed. 1 GHz systems are
available now, and the LAN and LXI
standards will be able to seamlessly
adopt the new faster implementations
as they develop.

The answer to the question, “What
else needs to be added for instru-
mentation systems?” is quite a bit, ac-
tually. Particularly significant are the
‘extensions for instrumentation’ that
LXI has standardized. The first to
look at is Discovery, which is when a
new printer (or other standard pe-
ripheral, such as a scanner or hard
drive) is connected to a PC, it notifies
the user of the new device, identifies
the type and suggests the right driver.
The user may still have to locate the
correct driver, download and install it,
but MS Windows makes this fairly
straightforward. However, there are
millions of these similar devices and
Microsoft is very interested in making
this interconnect easy for its millions
of consumers. The test and measure-
ment industry is much smaller and

has hundreds of instrument cate-
gories, in each of which the number
of installations is probably only in the
thousands. This makes each instru-
ment category three or four orders of
magnitude less important to Mi-
crosoft (or any other OS developer).

No matter how much we would like
connecting a new instrument to a PC to
be as easy as hooking up a new printer,
Microsoft is not going to do this for us.
Therefore, we need agreement on
some software that will help in this
process. The industry already has such
a standard, called VXI-11, which was
developed by the VXIbus Consortium,
but works for other interconnects too.
It is a little cumbersome but it is well
proven and currently available. The
computer industry is working on addi-
tional standards in this area, and the
LXI Consortium plans to follow this
development and may adopt a more el-
egant way of discovery in the future,
but for now, it has adopted the VXI-11
method and made it a requirement for
LXI-compliant devices.

With regards to the Web Interface
extension, the natural way for any com-
puter controlled device to be controlled
when it is initially connected is through
a computer screen interface, in this in-
stance, a web interface. There are
thousands of ways to design a web in-
terface, but upon studying the prob-
lem, the LXI design engineers all
agreed on a specific set of functions.

For instance, the LXI Web Wel-
come Page requires the following in-
formation: Instrument Model, Manu-
facturer, Serial Number, Short De-
scription, LXI Class (A, B or C), LXI
specification version (initially Rev.
1.0), Host Name, MAC address,
TCP/IP address, Firmware of soft-
ware revision and IEEE-1588 cur-
rent time (optional for Class C de-
vices). LAN Configuration Web
Pages and SYNC Configuration Web
Pages have similar lists of required
information. Standardization of this
information goes a long way to ensur-
ing that the system integrator will
have the information needed to
quickly implement a system and this
will help ensure rapid implementa-
tion of LXI systems.

For Software Control of the In-
struments – IVI Drivers the industry
has been working for many years to
standardize software solutions to help
test engineers control their instru-
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ments. This started with the Standard
Commands for Programmable In-
struments (SCPI), which was first in-
troduced in 1990. That effort gave
way to VXIplug&play drivers, intro-
duced in 1995, which used SCPI
commands as their default command
set. As the demand for an even more
robust standard became evident and
the requirement for interchangeable
instruments and drivers rose in im-
portance, the Interchangeable Instru-
ments Foundation (IVI) was formed
by the same manufacturers who had
worked on SCPI and VXIplug&play
standards. Both of these former orga-
nizations were absorbed by the IVI
Foundation and the resulting IVI
Driver standards are well recognized
as ‘the’ software driver standards sup-
plied by the leading test instrument
vendors. LXI requires that an IVI
compliant driver be supplied with
every LXI instrument.

With regards to Hardware Trigger-
ing any LXI device can supply trigger
signals or receive triggers in a wide va-
riety of ways. Most current program-
mable GPIB instruments can receive
or provide triggers via external BNC
connectors, or via software over GPIB.
This is also perfectly acceptable for any
LXI device, if it provides acceptable
trigger precision. However, triggering
precision has undergone considerable
advances since GPIB was invented
some 35 years ago.

Therefore, both VXI and PXI, with
their controlled impedance back-
planes and known distance between
modules, have been able to offer the
industry much tighter triggering.
Considerable effort has been invested
in working with commercial manu-
facturers of connectors, cabling and
internal circuits to develop unique
hardware trigger systems that could
match or exceed anything available,
without the constraints of a fixed
backplane and this is available on
Class A LXI instruments.

Finally, there is Software Trigger-
ing, Time Stamping and IEEE-1588
Capability – The Precision Time Pro-
tocol. Perhaps the most exciting and
interesting new capability introduced
to the industry by LXI is the adoption
of the IEEE-1588 Precision Time
Protocol. This new standard has al-
ready been adopted by other indus-
tries, but is just now being introduced
into the test industry. Briefly de-

scribed, it allows all instruments on
the same network to automatically
look for the most accurate clock avail-
able to them on their internet sub-
net, synchronize to it and then pro-
vide either time of daytime stamps or
synchronization signals to all instru-
ments with exceptional accuracy. It
also provides peer-to-peer communi-
cations between instruments (reliev-
ing traffic congestion and loading of
the control computer). We are still
learning about this capability as new
implementations appear and, as time
goes by, this may be the most impor-
tant aspect of LXI.

Another pertinent question is: “By
adding additional requirements, do
you break LAN compatibility?” The
answer is a resounding no. All LAN
requirements are intact, and we ex-
pect to be able to follow the develop-
ments of the LAN development with
complete transparency.

Also frequently asked is, “Do I have
to wait for enough LXI instruments to
make a complete system, or can I mix
VXI, PXI or GPIB instruments in the
same system with LXI instruments?”
Again, the answer is easy. LXI instru-
ments are expected to be used in test
systems with legacy instrumentation
that already exists. This includes GPIB
instruments, clusters of LXI and/or PXI
instruments, and perhaps other inter-
faces. It is extremely important that
LXI instruments integrate easily with
other interface technologies, and the
LXI Consortium is working on specify-
ing bridges and enhancing our own
specifications to make this transition
easy and transparent. While testing is
still ongoing, we have not yet found a
combination that could not be accom-
plished, usually in a very straightfor-
ward manner.

Perhaps the most important ques-
tion though remains, “Is LXI a viable
replacement for GPIB, and if so, will
it be successful?” There is no doubt
that the jury is still out, but some
pretty strong indicators are already
visible. First, there is the impressive
list of enhancements to LAN listed
above. Then there are the advantages
that LAN brings to instrument con-
nectivity when compared to GPIB
even without any of the LXI en-
hancements. These include low cost
cabling and no requirement for a
GPIB interface card, no distance re-
striction, whereas GPIB is limited to

20 m, no restriction on the number of
instruments, while GPIB is limited to
14 instruments per interface, and the
LAN speed is faster for large data
transfers and will get faster still as in-
ternet technology progresses.

Also, the cost to implement basic
LXI requirements (Class C) for in-
strument manufacturers is low, as
LAN technology is mass produced
and very inexpensive. This may even-
tually drive down the cost of instru-
ments, although for some time ven-
dors are expected to provide LAN in-
terfaces in addition to GPIB and
other current interfaces.

What cannot be ignored is the
overwhelming acceptance of the con-
cept by the test and measurement
vendor community, as evidenced by
the growth of the LXI Consortium
membership, the intense activity for
specification development and imme-
diate product introductions.

That said, it is also true that the
T&M user community is very conserv-
ative and adopts new technology slow-
ly. Most test engineers subscribe to the
old adage, “If it ain’t broke, don’t fix it,”
as do we. The intriguing point of the
argument then, is that GPIB is not
broken. It works just fine. Sure, it may
be a little slow for some applications,
but it works for most. It may be a little
more expensive, and the thick cable is
a pain, but users are used to it, and it is
not that burdensome.

SUMMARY
After tracing the developments

and presenting the evidence what can
we conclude? Undoubtedly, users will
vote with their money, but the mo-
mentum behind LXI is fairly over-
whelming. Some unforeseen glitches
could still be encountered, but we are
beginning to get some significant ex-
perience with implementation, both
in developing compatible instruments
and by initial systems integrators de-
veloping systems.

So is GPIB dead? Not by a long
shot. GPIB instruments will be
around for a very long time… proba-
bly another 35 years or so. However,
as more LXI instruments are intro-
duced, and as more systems are im-
plemented using LXI, we believe the
inherent advantages of LAN and the
enhancements offered by the LXI ex-
tensions will become increasingly ap-
parent. As more IEEE-1588 imple-
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mentations appear, these will foster
new applications not possible by
GPIB instruments, which will open
still more applications.

And if more powerful tools for sys-
tems integration through the use of
the internet are provided, then LXI
will, over time, become the de facto
instrument standard that GPIB has
been for the last 35 years. Of course,
this will not happen overnight. It may
take five or possibly 10 years, but it
will happen and hopefully the pre-
ceding explanations have proffered
the reasons why.

A COMMERCIAL VIEWPOINT
That is the history, background,

development and prospects for the
LXI standard, but what are the prac-
ticalities of promoting, developing
and selling LXI compliant products.
To get another perspective, this time
from the manufacturer’s point of
view, Microwave Journal asked repre-
sentatives from leading T&M manu-
facturers, who are also key players in
the LXI Consortium, questions de-
signed to give a commercial insight
into the development of the LXI
standard.

COMPANY SURVEYS
Aeroflex Inc.

David Poole,
technical fellow,
Aeroflex;
chairman, Hybrid
Systems, Physical
Specifications and
Resource
Management
Working Groups,
LXI Consortium

MWJ:MWJ: Briefly explain Aeroflex’s role
to date in the development of the LXI
standard.
DP:DP: Aeroflex has been very active in
supporting the development of the
LXI standard. We are a Participating
Member of the Consortium and, as
such, work very closely with the other
members, while also advising the
Board of Directors on various mat-
ters. At the initial meeting of the
Consortium we volunteered to chair
two working groups—the Program-
matic Interface WG (which we led
for 18 months) and the Physical
Specifications WG, which defines the
mechanical, thermal and electrical
standards for LXI devices. Since then

we have also chaired two of the new
working groups that were formed to
solve specific applications: Hybrid
Systems was tasked with establishing
interfaces to non-LXI instruments;
and Resource Management with de-
veloping specifications for the control
of LXI devices assembled into an in-
tegrated system in a multi-threaded
environment for use by more than
one client. We also continue to par-
ticipate and advise at various levels in
the LXI Consortium, including on
the other working groups and the
Technical Committee.
MWJ:MWJ: What do you see as the next
key stage of development of the LXI
standard?
DP:DP: The IEEE-1588 version 2.0 stan-
dard (due out near the end of 2007)
will bring improvements in terms of
reduced uncertainty in system wide
timing with possible applications to
any large scale test system. It will have
the capability to synchronize all test
and data tag times of LXI Class A and
B devices to around 10 nanoseconds
(from the 50 nanoseconds of V 1.0) us-
ing only the LXI Ethernet bus. The
Consortium is also pursuing the devel-
opment of conformance tests that will
allow manufacturers to certify their
own instruments, which will definitely
help the manufacturing base. Howev-
er, it seems clear that LXI will have to
go through the adoption phase by both
commercial and military users before
any more major developments can oc-
cur. The Consortium will be actively
focusing on this aspect over the next
year.
MWJ:MWJ: As they are developed are LXI
products being readily accepted and
adopted?
DP:DP: LXI is still in its infancy and it is
difficult to gauge the impact on the
overall market. There were over 170
LXI products registered with the
Consortium at the end of 2006, and it
is clear that these manufacturers be-
lieve it has a bright future. The LXI
specification is also starting to
emerge in some procurements. Over-
all, it seems a natural step for instru-
ment customers to use the ubiquitous
LAN bus to connect various devices
into a system. Consequently, we as-
sume that LXI devices will generally
be accepted by some segments of the
test market.
MWJ:MWJ: Generally, do potential cus-
tomers need to be educated as to the

benefits of LXI products and if so
how can this be best achieved?
DP:DP: There is no easy answer to this
question since the knowledge of LXI
and the inherent advantages vary wide-
ly across the customer base. There is
still a strong market and a well-estab-
lished customer base for PXI and VXI
products. Consequently, LXI will have
to compete with these other standards
and start establishing a footprint of its
own. Doubtlessly there are real advan-
tages to all these standards and form
factors in different applications. At this
point in time all indications point to-
ward coexistence of the various stan-
dards as well as possible integration of
VXI, PXI and LXI-based devices and
system components.
MWJ:MWJ: The vast majority of the mem-
ber companies of the LXI Consortium
are North American. Is this a true re-
flection of the global commitment to
LXI?
DP:DP: At present there are many North
American members. However, there
are also T&M OEMs such as Agilent,
Rhode & Schwarz and Aeroflex that
are very active with an established
global presence. Now that the initial
specifications have been defined the
Consortium is also focusing on Eu-
rope and Asia since there is a signifi-
cant interest in LXI in these geo-
graphical areas.

Agilent Technologies Inc.
Bob Rennard,
program
manager, Agilent;
LXI Consortium
president
MWJ:MWJ: Briefly ex-
plain Agilent’s role
to date in the de-
velopment of the
LXI standard.

BR:BR: Agilent, along with VXI Technol-
ogy, founded the LXI Consortium in
2004 following some conversations
where we realized we were pursuing
very similar paths. We also noted oth-
ers were pursuing LAN-based instru-
ments as well and we reasoned it
made more sense to collaborate as an
industry standard than to develop in-
dependent implementations. Our
goal was simply to recommend a
common LAN implementation to en-
sure instruments behave in a consis-
tent manner, simplifying life for sys-
tem designers and integrators. LXI is
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really a bunch of test and measure-
ment companies who recognize that
LAN is an ideal interface for test sys-
tems and agree on a common imple-
mentation.

Recognizing the power and poten-
tial of Ethernet as an instrument in-
terface, VXIT and Agilent ap-
proached other companies in the
industry to solicit interest and partici-
pation. The response was overwhelm-
ing. Most vendors were already de-
veloping products with LAN ports on
them and we all realized a common
implementation would improve mul-
ti-vendor interoperability and simpli-
fy integration tasks. The two founder
companies developed the initial draft
document describing LXI and pre-
sented it to potential members at the
first meeting in Salt Lake City. Dur-
ing that meeting, we proposed a gov-
ernance structure and set up techni-
cal working groups to develop the
specification.

Addressing your question directly,
Agilent contributed many engineers
to help create and test the specifica-
tion and we license our IEEE-1588
IP to member companies. We also
contributed leadership, chairing the
Consortium since its inception. Fur-
ther, Agilent contributes leadership
and engineering to IVI, IEEE-1588,
DoD SIWG and DoD ATML, orga-
nizations that draw upon or con-
tribute technology to LXI.
MWJ:MWJ: What do you see as the next
key stage of development of the LXI
standard?
BR:BR: As a new standard, LXI’s top pri-
ority and challenge is to build aware-
ness and preference to spur LXI sys-
tem demand. We want to show LXI is
real, there are real products available
and users are building real systems
with it. In its first year, over 300 LXI
products were launched by test ven-
dors across all product classes. There
were 171 by the end of 2006, which
ballooned to 313 in January 2007, just
13 months after the first one was cer-
tified.

In addition to terrific acceptance
by the vendor community, we have
seen some very impressive system
performance improvements by some
leading system integrators. Our
biggest challenge now is to spread the
word and show how it is done
through tutorials, application exam-
ples and LXI User Groups.

The top priorities for the LXI
Consortium in 2007 include simplify-
ing the LXI infrastructure and ease of
adoption for integrators, developing
and demonstrating basic and ad-
vanced features, and updating the
LXI specification and developing
marketing programmes to build
awareness and preference for LXI as
the successor to GPIB.
MWJ:MWJ: As they are developed are LXI
products being readily accepted and
adopted?
BR:BR: Absolutely. We are seeing a large
number of requests for LXI instru-
ments and many leading systems inte-
grators clearly see the benefits of net-
worked test systems. The beauty of LXI
is it is just an interface standard. There
is a simple migration path from GPIB
and other interfaces—integrators can
simply swap a GPIB cable for a LAN
cable. Yet LXI also gives integrators
new tools they can use when they want
to adopt them. They get to use the
same products with the same perfor-
mance they are accustomed to. We are
seeing LXI products available in both
bench top and card implementations,
allowing integrators to leverage soft-
ware and specifications from develop-
ment through deployment.

LXI, at its basic implementation,
simply brings an additional IO to allow
networked systems, significantly reduc-
ing costs and improving performance
over legacy GPIB. At its best, it offers
advanced new capabilities like peer-to-
peer, downloadable scripts and preci-
sion timing capabilities that make high
performance synthetic instruments re-
alizable. The DoD Synthetic Instru-
ments Working Group (SIWG) has en-
thusiastically endorsed LXI and chose
it as the basis for military synthetic in-
strument implementations.
MWJ:MWJ: Generally, do potential cus-
tomers need to be educated as to the
benefits of LXI products and if so
how can this be best achieved?
BR:BR: Yes and no. At its basic level, LXI
is just another interface and many inte-
grators use the LAN port much as they
would the familiar GPIB port. LXI was
developed to provide a very easy transi-
tion from GPIB to LXI. Integrators can
use as much or as little capability as
they want without penalty. Think of it
as allowing integrators to use the same
familiar GPIB capabilities with a new
toolbox available when they want and
need it.

That said, many systems designers
are still unfamiliar with creating net-
works, particularly without the assis-
tance of IT professionals. In most im-
plementations, LXI will be used in a
dedicated subnet, completely isolated
from IT, enterprise traffic and bad guys
who may lurk on the other side of the
firewall. In practice, it is no more com-
plex or vulnerable than familiar GPIB,
but it is still new to many systems de-
signers. For that reason, we are putting
time and resources into tutorials, best
practice guides and infrastructure rec-
ommendations to help designers accel-
erate the learning curve.
MWJ:MWJ: The vast majority of the mem-
ber companies of the LXI Consortium
are North American. Is this a true re-
flection of the global commitment to
LXI?
BR:BR: We view LXI as a global standard
and three of the eight LXI board mem-
bers are international (Rohde &
Schwarz, Pickering and EADS). Fur-
ther, the Aeroflex Board member is
European, so the board is essentially
half international. We get strong tech-
nical participation from the European
board members and companies such as
B&K in Denmark. However, we are
conscious of becoming US centric and
we are actively reaching out to the in-
ternational community. We had a meet-
ing and Plug-fest in Germany last
spring and we participated twice in
Electronica/Productronica in Germany.
We will do that again this year. We have
several system integrators and OEM/
self integrators throughout Europe ac-
tively working on LXI systems for auto-
motive, aerospace and wireless applica-
tions.

In Asia, we participated in several
Chinese system integrator meetings to-
wards the end of last year. We are en-
gaged with the China Test & Control,
Metrology and Instrument Technology
Institute, a government supported or-
ganization that represents 132 compa-
nies in China. Agilent represented the
LXI Consortium by presenting at the
2006 Test & Control Bus Technology
and LXI Technology Conference in
Zhang Jia Jie as well as the 15th China
Test & Measurement and Fault Diag-
nosis Technology Conference in Xi’an,
China. We will have our June LXI
General Meeting in China and, in addi-
tion to these organizations, we have
several member companies from
Japan, Taiwan and China.
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Keithley Instruments
Chuck Cimino,
marketing
director, Keithley
Instruments;
member of the
LXI Board of
Directors
MWJ:MWJ: Briefly ex-
plain Keithley In-
struments’ role to

date in the development of the LXI
standard.
CC:CC: Keithley was the first joining
member of the consortium (after
founders Agilent and VXI Tech) at
the strategic (BoD) level in late 2004.
Our technology lab manager was
asked to chair the technical working
groups that developed the various el-
ements of the standard and continues
to do so. Numerous Keithley business
and technical people have and do ac-
tively participate in the on-going ad-
vancement of the standard now in its
second version 1.1. We contribute to
weekly teleconferences with the LXI
BoD, marketing and technical com-
mittees, as well as quarterly com-
bined general and Plug-fest confor-
mance testing meetings.
MWJ:MWJ: What do you see as the next
key stage of development of the LXI
standard?
CC:CC: Moving forward into the devel-
opment and release of version 1.2
during 2007 there is a roadmap to ad-
dress the evolution of technologies
such as IEEE-1588 v2, newer meth-
ods of instrument discovery and the
continuous knowledge gained from
the vendor and applications commu-
nities. Keithley will continue to sup-
port the continued adoption and evo-
lution of this important standard as
new products continue to emerge.
MWJ:MWJ: As they are developed are LXI
products being readily accepted and
adopted?
CC:CC: Keithley now has two LXI en-
abled RF products that are being em-
braced by our customers in large part
due to the advantages of their LXI
capabilities. In some cases the re-
mote web browser interface provides
useful capabilities and in others the
basic Ethernet interface provides
lower cost and data transfer advan-
tages. Interoperability with other LXI
instruments has also been an advan-
tage of embracing the standard.

MWJ:MWJ: Generally, do potential cus-
tomers need to be educated as to the
benefits of LXI products and if so
how can this be best achieved?
CC:CC: Globally detailed LXI awareness
remains fairly low despite high levels
of PR spending by the Consortium and
key members such as Agilent over the
past year or so and since the release of
v1.0 towards the end of 2005. Keithley
has developed a number of presenta-
tions on the various aspects and advan-
tages of LXI applied to our targeted
applications, and has made them avail-
able through various sources. There is
still a lot to be done to drive awareness
and preference for LXI in the Asia re-
gion, for example, and the Consortium
and member companies are acting ac-
cordingly.
MWJ:MWJ: The vast majority of the mem-
ber companies of the LXI Consortium
are North American. Is this a true re-
flection of the global commitment to
LXI?
CC:CC: Expanding on the comment
above about Asia, the Consortium is
fully aware of, and concerned about,
the urgent need for more internation-
al participation. We are actively work-
ing on broadening the membership
through various PR activities in Chi-
na, for example. We are also looking
to increase liaison leverage through
existing and potential international
members to increase the internation-
al content and preference for LXI.

Rohde & Schwarz
Jochen Wolle,
head of R&D
software
spectrum and
network
analyzers;
member of LXI
BoD, LXI
Conformance WG
chair

MWJ :MWJ : Briefly explain Rohde &
Schwarz’ role to date in the develop-
ment of the LXI standard.
JWJW:: Rohde & Schwarz strongly sup-
ports the LXI Consortium and the
move to open standards for modular
instrument platforms. LAN is a ubiq-
uitous interface in today’s test and
measurement world and LXI’s LAN-
based architecture provides the basis
for flexible, modular instruments for
the aerospace, defence and commu-
nications markets. Rohde & Schwarz

joined the Consortium as a strategic
member at an early stage in Novem-
ber 2004 and hosted the first LXI
Plug-fest outside North America in
Munich, Germany, in April 2006. The
event had 69 registered attendees
representing more than 25 different
organizations, encompassing manu-
facturers, system integrators, cus-
tomers, universities and the press.

We are contributing to the stan-
dard development by chairing the
Conformance Working Group and
leading the effort to define the con-
formance process as well as partici-
pating in the joint development of
the Multi Vendor Systems Demo,
which was shown at AUTOTEST-
CON 2006 and Electronica 2006.
Also, Rohde & Schwarz has certi-
fied the FSL, FSP, FSU and FSQ
spectrum analyzer families as well
as the SMU, SMJ and SMATE sig-
nal generators as LXI compliant,
making a total of more than 20 in-
struments.
MWJ:MWJ: What do you see as the next
key stage of development of the LXI
standard?
JWJW:: The LXI Consortium is current-
ly working on the LXI Standard Re-
lease v1.2. The working groups are
actively developing the specifications
for resource management and for an
enhanced discovery protocol based
on XML schema. The upcoming new
release v2.0 of the IEEE-1588 preci-
sion time protocol will also be adopt-
ed by the LXI standard and the LXI
Consortium is also working on a self-
certification process supported by
tools for LXI Class C devices.
MWJ:MWJ: As they are developed are LXI
products being readily accepted and
adopted?
JWJW:: We are seeing a growing interest
in the LXI standard from our cus-
tomers. Nevertheless, customers are
still in the investigation phase regard-
ing the benefits and integration of
LXI-based test systems. We expect to
see more LXI instruments being used
in hybrid systems, combining existing
GPIB/VXI/PXI-based instruments,
together with LXI devices in the near
future. As more and more compliant
LXI instruments become available,
this adoption process will quicken.
MWJ:MWJ: Generally, do potential cus-
tomers need to be educated as to the
benefits of LXI products and if so
how can this be best achieved?
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JWJW:: There is still a great need to edu-
cate potential customers concerning
the benefits of the LXI technology.
Therefore, the LXI Marketing Com-
mittee coordinates the promotional ac-
tivities with articles, application notes,
web blogs, seminars and trade show
participation. Rohde & Schwarz is ac-
tively involved in all of these efforts and
serves as a focal point for the promo-
tion of the LXI standard in Europe.
MWJ:MWJ: The vast majority of the member
companies of the LXI Consortium are
North American. Is this a true reflection
of the global commitment to LXI?
JWJW:: The primary initiators of the LXI
standardization were companies in

North America. Nevertheless, there
has been a growing interest for LXI
in Europe and Asia, too. As an exam-
ple, the June 2007 Plug-fest that will
be held in Beijing, China, demon-
strates the global commitment being
undertaken outside of North Ameri-
ca, in order to help promote the
awareness of LXI.

CONCLUSION
The development of the LXI stan-

dard has come a long way in a relatively
short period of time. Instigated by the
emergence of LAN and driven by the
LXI Consortium and its partners, the
standard has gained considerable mo-

mentum. They have a commercial in-
terest in making it a success and are
striving towards that goal. That said,
there is still some work to be done.
Technologically, compatibility and in-
teroperability issues need to be ad-
dressed, especially if the standard is to
be widely accepted by a traditionally
conservative T&M user community.
Efforts to publicise and extend its glob-
al reach are key too. The LXI standard
has progressed rapidly and has now
reached a critical stage of its develop-
ment. It will be interesting to see how
that development advances over the
next few years.  ■
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