APPLICATION NOTE
Using ARCNET with Fiber Optic Cabling
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INTRODUCTION
The use of fiber optics in local area networks
(LANs), such as ARCNET, has increased due to the
inherent advantages of using fiber. High data rates
can be maintained without electromagnetic or radio
frequency interference (EMI/RFI). Longer distances
can be achieved over that of copper wiring. For the
industrial commercial user, fiber offers high-voltage
isolation, intrinsic safety and elimination of ground
loops in geographically large installations. ARCNET
will function with no difficulty over fiber optics as
long as some simple rules are followed.

CABLING BASICS
Optical fiber consists of three basic elements:
Core, cladding and the coating. The core
constructed of ether glass or plastic provides the
Basic means for transmitting the light engergy
down the cable. The cladding prevents the light
from exiting the core and being absorbed by the
Cable itself. The coating provides protection of
the core while providing

A single fiber consists of three
basic elements.
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strength. Final protection is provided by an overall
jacket that may consist of other strength and
protective elements.

Fiber Size
Optical fibers are classified by their diameter in
microns (1 micron = one-millionth of a meter).
Frequently the core, cladding and coating are
specified using slashes (/) to separate the values.
For example, 50/125/250 means the core is
50µm, the cladding is 125µm and the coating is
250µm. These dimensions all pertain to the
concentric diameters of the various elements. A
short form way of specifying the fiber is to only
list the core and cladding sizes. In the above
example, this fiber would be classified as
50/125. Core sizes range from as small as 5µm
to as high as 1000µm. Depending upon the core
size, either one or two modes of light
transmission will be experienced. The two
modes are called single-mode and multimode,.

Fiber optic cable is available as
paired cable with an appearance
similar to “zip cord.”

dB, with 7 dB link budget (6000 feet of cable and
the two end connectors at 0.5 dB each), this leaves 7
dB margin which is more than what is required for
reliable service and long lifetime.
More light enters the larger diameter (100/140@im)
optical cable. A short length of terminated cable was
used to measure the input power using this optical
cable. The total power output was measured at 5 dB
more than the 62.5/125@tm cable. Based on the
results of the above test, and assuming a loss of 3
dB/Km in the 100/140gm cable, the larger cable
should fail at 21,000 feet (which exceeds the
allowable total Stage Link maximum distance). The
manufacturer's specified distance for this .cable is
9,000 feet. The calculated distance margin is
therefore about 2.3.

One fiber segment is specified to operate as far
as 6000 feet with 62.5/125gm fiber, and 9000
feet for the 100/140gm fiber, by the

hub manufacturer. These distance limitations have
been incorporated into the Stage Link layout rules.

GEDS' position is that fiber optic sections used
in the Stage Link must not be longer than the
specified 6,000 and 9,000 feet for ,the two fiber
diameters. If your application significantly
exceeds these distances, another hub must be
added to amplify the optical signals. If the
distance is only slightly beyond the specified
distance, you might opt to take responsibility for
the link performance. By choosing excellent
hubs and cable combined with expert
installation will result in a system that can be
measured to have the 6 dB suggested margin.
This decision is a matter of balancing the risk
that system degradation can require premature
hub and cable maintenance against the cost of
finding a place to house the added repeater and
providing the reliable AC needed to keep it
operating.
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