APPLICATION NOTE
Long-Haul Twisted-Pair Interface

INTRODUCTION
Twisted-pair telephone wire appears to be an
ideal media for local area network
(LAN) cabling. It is inexpensive, simple to
terminate and, most importantly, frequently
found in abundance in most commercial,
industrial and institutional buildings. There
would be no need to run additional cabling for a
new LAN system if spare telephone pairs could
be used.
The problem with twisted-pair cabling is its
poor performance compared to coaxial cable
which is usually the specified media for highspeed LANS. This situation is no different with
ARCNET.® ARCNET systems originally
specified RG-62/u coaxial cable for
interconnecting the various network interface
modules (NIMs) and hubs within the network.
However, the popularity of twisted-pair cabling
demanded workable solutions for using this
media with ARCNET; and, indeed, there are
solutions.
The Use of BALUNs
BALUNS, acronym for BALance- UNbalance,
can be used to link coaxial cablino with twistedpair cabling. For example, a television antenna
system usually consists of a dipole antenna
connected to 300 ohm "twin lead." Twin lead
has an impedance of 300 ohms between
conductors, but the impedance from any one
conductor to -round is the same or "balanced."
On the other hand, coaxial cable can have an
impedance from
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50 to 95 ohms between the center conductor
and- the outer braid; however, the impedance to
ground from either the center conductor and the
other braid is different or "unbalanced." To
couple these two media too,ether requires a
transformer which matches the differing
impedances by way of the turns ratio of the
transformer, while adapting to the balance or
unbalance characteristics of the media. This
transformer, along with any passive filter
components, is termed a BALUN and is used in
television sets as well as local area networks.
Conventional ARCNET Twisted-Pair
Cabling
As mentioned before, ARCNET originally
specified RG-62/u coaxial cable for the media;
and, therefore, the compatible transceiver used
on ARCNET NIMs was unbalanced. In order to
drive twisted-pair cabling, BALUNs have to be
used-one located at each end of a point-to-point
segment. At Contemporary Control Systems,
Inc. (CCSI), we built-in the BALUN circuitry
onto the network interface module and hub
expansion modules and label the transceiver as a
-TPS for twisted-pair star, The connectors are
RJ-11 style consistent with twisted-pair wiring
practice. The distance limitation, however, is
100 meters or 330 feet which is far shorter than
the 2000 feet that can be achieved with coaxial
cabling. To extend the 100 meter distance
requires a different approach.

CCSI also learned additional
information when making the test. An
attempt was made to use two cable
pairs from one cable and another two
cable pairs from another cable. Both
cables were thought to be 500 feet in
length. Unreliable performance was
experienced regardless of gain setting.
CCSI speculated that additional bit
jitter was introduced due to the fact
that the cable lengths may not have
been equally matched. The MXP-4TP
relies upon the fact that signals sent
down each of the four cable pairs can
be recombined at the other end without
any additional phase shift or time
delay. Unequal delays in the four
cable pairs result in unequal spacing of
logic "I" signals which results in data
errors.
Customers have also reported to CCSI
that if any stub exists in the cabling
run, unreliable operation will occur.
Frequently, it is difficult to determine
if a stub exists. Make sure that all
punch down panels are examined for
stubs and disconnect them accordingly.
Also, examine the punch down
connections themselves or reten-ninate
the connections. Connections result in
slight impedance mismatches that can
effect the high speed data being sent.
It has been our experience that once a
MXP-4TP is property installed, the
link has proven highly reliable.
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The MXP-4TP card makes it possible to
connect ARCNET segments from 300
feet up to 4000 feet.

