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Agilent Labs around the
world have collaborated
to develop an optical
sampling technique that
allows more than 500 GHz In the last 20 years optical fiber Is this what your 40 Gb/s signal looks like?
of bandwidth. Optical transmission networks have
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experimentation utilizing progressed tremendously in terms AR
nonlinear crystalline of link distance and information
materials has yielded handling capability. Major techno- Jemraeery

astonishing results. logical advances have made this
possible. Transmitters that use
semiconductor lasers can now be
modulated with transition times on the order of 5 to
10 picoseconds to provide data rates up to 40 Gb/s.
Receivers use photodetectors with bandwidths over 50
GHz and interconnects use fibers that allow low
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tronic devices and systems, state-of-the-art optical
measurement techniques are required. One of these
innovative techniques incorporates a time-domain
architecture called optical sampling.

40Ghb/s RZ signal using a conventional sampling architecture.

This is how it should look!
Today, the majority of optical transceiver testing
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consists of compliance measurements utilizing eye- g e
diagram analysis on a digital communications analyzer
(DCA). The DCA is an equivalent-time sampling oscil-
loscope with powerful software capable of performing
these compliance tests automatically. The DCA selects
the appropriate Sonet/SDH compliance mask and
Bessel-Thompson filter based on the bit rate of the
displayed eye diagram and performs the corre-
sponding measurements. As bit rates increase to
40 Gb/s and beyond, it is common to utilize return-to-
zero (RZ) modulation formats. As these new formats
are implemented, the need for more bandwidth in the
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DCA becomes critical. Although the instrumentation D) 2220
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instruments carry significant uncertainties in

J . 40Gb/s RZ signal using an optical sampling architecture.
measurements (such as risetime and pulsewidths.)
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In order to achieve the ultimate
test system for the optical networks
of the future, it is necessary to
obtain an order of magnitude
increase in bandwidth. This goal

is not easily achievable by conven-
tional sampling circuits because
they are limited by the semicon-
ductor material switching proper-
ties. Consequently, a new sampling
method must be utilized. This
sampling method must withstand
the rapid pace of component devel-
opment and the ultra-high data
rates that they produce. The tech-
nology of choice for this chal-
lenging application is optical
sampling.

Agilent Labs around the world have
collaborated to develop an optical
sampling technique that allows
more than 500 GHz of bandwidth.
Optical experimentation utilizing

nonlinear
crystalline
materials
has yielded
aston-
ishing
results.
Eye
diagrams
as never
observed
before are
now
routinely
analyzed
on a labo-
ratory
bench in a
very high
throughput environment. Agilent
divisions are exploring new
product development concepts
based on this new technology.

Experimental apparatus utilizing optical sampling technology.
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Agilent Technologies’
Test and Measurement Support, Services,
and Assistance

Agilent Technologies aims to maximize the
value you receive, while minimizing 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 performance 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 assistance 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 on-site 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 accuracy for the life
of those products.

By internet, phone, or fax, get assistance with
all your test & measurement needs.

Online assistance:
www.agilent.com/comms/ost
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