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B APPLICATIONS

Ruggedized, hi

By DAVID RIZZO
Forget the polo shirt, slacks, and
Rockports. Today’s user of high-
speed communication links is just as
likely to wear overalls, a hard hat, and
boots. With the need to collect and
move data at gigabit speeds in indus-
trial applications, high-performance
fiber-optic cable is increasingly mi-
grating from the cool confines of air-
conditioned office buildings and data
centers into the hothouse, rough and
tumble environment of steel mills, oil

gh-performance cables
increase bandwidth in the factory

refineries, and chemical plants.
Under such harsh conditions,
the ruggedness and durability of fi-
ber-optic cables can come into ques-
tion. Whereas typical loose-tube or

“indoor” tight-buffered cables might

suffice for some simple, noncritical ap-
plications, today’s plant managers now
demand high-quality, abuse-resistant,
tight-buffered fiber-optic cables that
offer exceptional bend, crush, impact,
and chemical resistance across a broad
thermal operating range. The goals:

speed installation, reduce
attenuation loss, and max- £f§
imize “up time.”

Low cost means
high risk
Almost as old as glass fiber ¢
itself, loose-tube fiber-optic
cable still finds use in some
commercial and industrial
enterpriseapplications and
for many long-haul back-
bones—if only because of its relatively
low cost. These same
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enterprise niches also
see the use of inex-

The harsh environments encountered on the
factory floor and in other industrial applications

will overwhelm typical indoor cabling. Ruggedized,
tight-buffered cables provide protection from instal-
lation hazards and in-service abuse.

when juxtaposed against the demand-
ing needs of today’s industrial plant,
which calls for maximum durability
and fail-safe operation, then any tem-

Adjusting APD power-supply voltage with
DACs and variable resistors

pensive, low-quality,
indoor-rated tight-
| buffered cables. But

porary cost savings vanish in the eco-
nomic consequences of interrupted
processes or halted page 31 B

By JAMES HORSTE

Avalanche photodiodes
(APDs) are used as receiving
detectors in optical communi-
cations systems. APDs oper-
ate with a reverse bias voltage
across the junction that en-
ables the creation of elec-
tron-hole pairs in response
to incident radiation. The
electron-hole pairs are then

swept by the applied field and

converted to a current that is
proportional to the radiation
intensity.

To get the ultimate sensi-
tivity out of these devices the
reverse voltage needs to be
as high as possible without
hitting the breakdown volt-
age. Breakdown would cause
excessive current to flow
through the junction. If this
current isn't limited it could

destroy the APD.

APDs are frequently op-
erated at 90% of breakdown
voltage or even higher. The
breakdown voltage can vary
from part to part and will also
vary with temperature. To
safely use an APD with these
high biases the power sup-
ply voltage must be set and
maintained at a safe value for
the particular page 13»
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Europe ponders
FTTH approaches

By STEPHEN HARDY

When the European optical
communication community
descends on Berlin this month

for the European Conference
on Optical Communications
(ECOC), they might take time
between technical sessions
and pints of beer to reflect
on the growing vibrancy of
their continent’s market. The
niche that seems to be creat-
ing the most buzz is the same
one that has captured much
of the attention in Asia and
North America: fiber to the
home (FTTH). Yet despite
some similarities with other
markets around the globe, the
FTTH space in Europe ap-
pearstobeheadingina unique
direction. page 39 P
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Interconnect technologies
reduce maintenance costs

By Patty Tharavej

While the superior bandwidth potential
offered by fiber-optic technologies is in-
disputable, fiber exhibits some shortcomings

Photo 1. Fiber-optic cassettes, such as this
wall-mounted version for fiber-to-the-desktop
applications, can ease cable installation and
management.

CONTINUED FROM PAGE 1

relative to copper-based networks in

Some key practical issues include 1) the
susceptibility of fiber-optic connectors to
polished surface damage (PSD) arising from

terms of simplicity and ease-of-use. |

PHICAtIoNS

contamination, 2) the fragility of fiber-optic !

cable to crushing and cracking, and 3) inad-
equate techniques to identify and trace fiber-
optic cables throughout a facility.

These issues are presently circumvented
by following diligent cable management and

maintenance procedures. However, technol- |

ogies that make fiber-optic cable more “cop-
per-like” from an operational perspective will
likely play a key role in advancing the spread
of optical fiber. These advances include fiber-
optic cable cassettes, protective union adapters,
and tone traceable fiber-optic cables.

Fiber-optic cable cassettes

Fiber-optic retractable cable cassettes offer a
unique ability to manage excess cable lengths |

neatly and with minimal effort. These retract- |

able patch cords provide a variablelength of cable
froma take-up spool within ~ Cont. on pg 32 ¥

Ruggedized, high-performance cahles

manufacturing runs caused by data loss or ca-
ble failure. As the cost of cabling represents
a small fraction of a communication system
(when factoring in the network equipment,
cable connectivity hardware, and installation
and testing), a 10% to 20% price premium for
ruggedized tight-buffered cable amounts to a
cost increase of only a few percentage points.
On the other hand, skimping on cable quality
may end up costing many thousands of dollars
per minute in system downtime, especially for
critical applications.

Ruggedized, tight-buffered fiber-optic cable
derives much of its reliability and performance
advantages from its basic design (see figure). As
opposed to loose-tube designs, which only have
one thin coating surrounding each optical fi-
ber, ruggedized tight-buffered fibers have two.
In loose-tube cable designs, the fiber coating is
only 62 pm thick, providing minimal mechani-

caland environmental protection to the glass fi-
ber during cable handling and stress. In addition

to the primary fiber coating, each tight-buffered !
fiber has a secondary buffer that, together with |

the primary coating, reaches “heavy weight
proportions such as 387 um. This is more than

6x thicker than the primary coating alone. Sev- |
eral of these individual buffered fibers are then !

tightly bundled within a sturdy cable jacket to

create a ruggedized unit that is highly water re- |

sistant by virtue of the tight bundling and spe-
cial fiber coatings.

For exceptionally demanding applications, ;

some cable manufacturers customize the ca-

ble with additional jacketing and strengthen- ;
ing of each fiber subunit prior to final cable |

jacketing (i.e., breakout cables), further en-

hancing the design’s ability to exhibit low loss !
in the face of extreme operating temperature !
ranges and extraordinary  Cont. onpg36% !
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ASE BY CASE

iTerra pushes

‘restart’ with new

name, products

By Stephen Hardy

Sometimes, it just makes sense to start over. Whether youre
playing a video game or operating a business, occasionally
the progress you've made hasn't matched your expectations

- or you've found yourself far down a path you wish you hadn't

taken. Maybe there isn’t a “restart” function you can ac-
cess in the business world, but iTerra Communications LLC
(www.iterrac.com) will do its best to emulate one when it
uses this month’s European Conference on Optical Com-
munications (ECOC) in Berlin to unveil a new name and
product strategy.

Palo Alto-based iTerra opened for business in 2000 to
provide microwave and high-speed digital components to
the communications, test and measurement, and defense
electronics markets. The company rode out the telecom-
munications downturn thanks to success in the test and
measurement niche as well as with modulator drivers and
related components for 10-Gbit/sec ultralong-haul applica-
tions, particularly undersea.

However, the company’s major investor, DBSI/Stellar
Technologies, concluded that its current activities didn’t of-
fer adequate growth opportunities. Therefore, DBSI presi-
dent Doug Swenson, along with iTerra board chairman Lyle _
Jordan and board member Paul Judge, launched a search for
a new chief executive officet, which eventually led to the
hire of Avi Katz, PhD, as president and CEQ this past April.
Katz, whose experience included “tough restructuring and
turnaround situations,” according to the press release that
announced his hiring, was asked to reexamine corporate
strategy and, if necessary, shake things up.

Ashe described in an interview with Lightwave in late ]uly,
shaking things up is exactly what Katz has done. After deal-
ing with the company’s debt through what he would only
describe as “creative financial engineering,” Katz brought in

‘Marc Correa as director of operations to oversee the com-

pany's transition to a fabless pro-
duction model. He then enlisted
executive team members such as
new chief technology officer An-
drea Betti-Berutto and director of
global sales Ken Robertson to aid
in a review of the company’s entire
product line, current new product
development efforts, and future
prospects. The review evolyed into
the development of a five-year stra-
tegic plan. New vice president of
marketing Julie = Cont. on pg 38 »
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Ruggedized, high-performance cables increase bandwidth in the factory

mechanical stress.

Loose-tube designs—with their
fragile, thinly coated fibers contained
in a rigid hollow tube—can’t begin to
compete in the harsh environments
often encountered in today’s factory
settings. Being relatively stiff and in-
flexible, loose-tube cables can develop
jacket splits and breaks from flexure
and abrasion that can allow water pen-
etration, ultimately damaging the fiber.
Tight bends or kinks in the tube can ac-
tually collapse the cable and break the
fibers. Even some indoor-rated tight
buffered cables can suffer from degra-
dation or failure, caused by both long-
term abuse and installation assaults.

Finding fiber-optic cables that can
withstand the mistreatment handed
out by manufacturing plants, petro-
chemical refineries, oil and gas plat-
forms, mining sites, seismic testing
facilities, military operations, remote
video broadcasts, and transportation
and security systems now requires
taking a magnifying glass to even
tight-buffered cables. Identifying the
subtle differences that allow one cable
design to succeed, while another fails,
over the life of the installation begins
by taking into account the two most
common stresses to which fiber-optic
cable is subjected: installation stress
and long-term environmental and me-
chanical stress.

Installation hazards

Unlike some long-haul applications,
where the cable is basically dropped

into the ground and covered with dirt

with minimum connectorization, the

placement of fiber within a factory re-
quires countless bends, pulls, and con-
nections. All of this poses a risk to the

cable. Here, loose tube designs can

quickly fail. Bven low-quality tight-buff-
ered cable can break while being pulled

through and around the multiple walls,
ceilings, gantries, tanks, and material

handling systems commonly found in

industrial sites. In the face of such ob-
stacles, only ruggedized tight-buffered

cables can stand up to the stress.

For the most part, if major cable
stress or damage occurs during the
installation process, the contrac-
tor presumably knows about it right
away and will quickly fix or replace
the damaged link.

More insidious, though, is the “mi-
crobend,” or residual stress, that can
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occur during or after installation. Of-
ten too small to notice initially, the cu-
mulative stresses wreaked upon cable
during rough handling can return to
haunt the plant via higher-loss trans-
missions, missing data, and broken fi-
bers. At worst, a complete shutdown in
the communications link can occur.
Additionally, instrumentation and
control engineers are increasingly

demanding 10-Gbit/sec transmis-
sion for certain links within the fac-
tory environment, requiring the latest
50-pm multimode OM3 fiber, and in
some cases, singlemode fiber. How-
ever, OM3, 50-um, and singlemode
fibers are much more bend-sensitive
than the previous generation of 62.5-
um fibers—hence requiring cable
quality that goes well beyond mini-

mum standards.

Specially selected materials and ad-
vanced manufacturing processes can
help ensure that 10-Gbit/sec cabling
can withstand deployment in the most
demanding industrial environments.

In-service abuse
Once installed within a factory, the in-
tegrity of cable runs remains anything
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Ruggedized tight-buffered de-
signs combine thicker fiber coatings
with specially engineered jackets and
other strengthening elements to en-
able cables to withstand the industrial
environment,

but stable as harsh environments and
even gravity can play havoc. If any-
thing, today’s use of 10-Gbit/sec com-
munication links increasingly brings
to light the fragility of all but the
sturdiest of fiber-optic cables. Even
after installation, any kind of stress,

.ll\vm"\‘m“f“m‘ Vi-‘_‘f;'u ot p Om':.
& &

for every desi

R

Mux desi

in and hi

Or call 1-866-4GE

T

‘We hope so. We're trying to make a
er the past Eew years, Gemfire
 products have been introduced
e - into optical networking systems
large and small for companies far
and wide. In fact, if we had 10¢
win we've had, we'd have
a tall stack of dimes, let me tell you . . .
As they say; it’s nice to be wanted.
Today, we at Gemfire are working
leading system integrators to deliver not
only best-of_class components (such as
our low-PDL multiport VOA and our
athermal AWG for use in any environ-
ment), but also subsystem integra
that greatly reduces cost and significantly
improves performance.
is optimized design
approach eliminates the |’
spec-margin overhead
inherent in multivendor e
“lowest-common-denominator” subcom-
onent assembly. Take our variety of
s that include combinations
of AWGs, VOAs, switches, taps, channel
monitors, power detectors, and intelli- .
ent control electronics. Or our new
ODC (Tunable Optical Dispersion
Compensator) that combines the highest
bandwidth and tunability range with low
insertion loss and power, ena
upgfﬁdes to 40G and beyond.
ese and other Gemfire products are
available today for your custom, design-
gh-volume requirements. Just let
us know what you need to do; we'll work
with you to get it done.
Visit us at today at

And see for yourself just what (and
where) in the world we'reup to . . .

(GEMFIRE

Bringing new ideas to light

with

tion

ling system

UoREI0d100 2191053 0 SYELSPEN 212 14Br) O] S3p) el BUPLE PUE ‘DIuGIDl SBof SIS 21 ‘IS PAVESal S [y LOGIOog SRS 0026

ﬁemﬁre.com.

www.bightwaveonline.cam

LIGHTWAVE

Applicatior

B 0W B G s mr aw R

whether minor mechanical loads or
temperature extremes, can result in
microbends or other fiber stresses that
in turn may lead to increased cable
loss and transmission errors, or even
eventual fiber failure and breakage.

For instance, having other heavy ca-
bles lying on top of the high-speed link
within a cable tray can cause cumula-
tive trauma to the glass fibers. Even
within vertical runs, cable is subject
to stress. Gravity may cause axial mi-
gration that slowly weakens the fiber
until a perfectly good installation de-
grades to the point where the link no
longer functions.

Consider that 1-Gbit/sec lengths
(distance-limited to about 300 m) and
OM3 10-Gbit/sec lengths (often used
to extend 1-Gbit/sec links to more than
1,000 m) have less than 43 dB of total
allowable channel insertion loss (as per
the IEEE 802.3 Ethernet specification),
and it becomes obvious that even the
slightest increase in attenuation can
sabotage the communication link.

All the more reason why only the
best designed, tight-buffered, tight-
bound, ruggedized fiber-optic cable
will ultimately survive the longest
in industrial applications. For exam-
ple, a pressure-extruded or tightly
bound outer jacket that firmly binds
all the fibers together enables the ca-
ble to move as a single, solid, rope-like
unit. Some of these cables greatly ex-
ceed minimum industry-standard
requirements with flex resistance of
thousands of cycles, crush resistance
0f 2,200 N/cm, the ability to withstand
1,000 impacts, and tensile load rating
exceeding a ton.

Further qualifying themselves for
industrial application, the latest gen-
eration of ruggedized fiber-optic ca-
bles withstands environmental insults
such as caustic and volatile chemi-
cals, excessive moisture and fungus,
UV exposure, and operating temper-
atures ranging anywhere from —55°to
+124°C. Under such circumstances,
the value of high-quality, ruggedized,
tight-buffered fiber-optic cables helps
industrial plants take advantage of the
ultrahigh-speed links once reserved
for white-collar campus networks and
data centers. (Y

David Rizzo writes technical articles
for Optical Cable Com. fwww.occfiber.com),
based in Roanoke, VA. He has published two
trade books, 150 technical arficles, and 300
newspaper columns.
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