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Most Famous Wiring Faults
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Many of the measurements are reported in
decibels (dB), and are calculated using the
following formulas:

Voltage_Out

Power_Out
=20*] e =
=20 09( Voltage_In

ordB=10 log( Power In
The standard unit for the gain or loss of signals is
the decibel {dB). When measuring cables, the
voltage out is always less than the voltage in, so
the dB in the above equations is negative, though
by common convention the minus sign is gener-
ally left off in discussion.

Note: The practice of using a mix of negative and
unsigned numbers creates confusion, but has
become widespread.

The following paragraphs provide a basic
introduction to a number of important LAN link
characteristics. Understanding this information
can help assure the proper operation of your LAN
installation. Note also that some of the test param-
eters only apply to testing twisted pair cable, such
as Near-end Crosstalk (NEXT).

Test parameters are grouped based on their
practical usefulness.

Signal transmission

Before qualitative testing is possible, a link must
be verified for simple pin-to-pin continuity,
according to a specific wiring standard.
TIA/EIA-568-A describes two pairing diagrams
intended for use with standard networking proto-
cols. {See Figures F-2 and F-3.) TSB67 further
requires that a split pair test be performed as

part of a wiremap test.

Wiremap

A wiremap test begins with a simple continuity
test to assure that each connector pin from one
end of the link is connected to the corresponding
pin at the far end, and is notconnected to any
other conductor or the shield. While this is
enough for telephone and other low-frequency
applications, simple continuity between pins from
one end of the link to the other is not sufficient for
LAN applications.

Correct pairing

A number of vendors and organizations supply
their own pairing diagrams. However, the

"TIA/EIA-568-A, T568A and T568B pairing

diagrams are the most widely supported and
specified. Although the T568B arrangement is
somewhat more widely installed, the standard
lists T568A as the preferred arrangement.





[image: image2.png]With the practice of paiting by wire colors,
mixed use of TS68A and T568B is likely to cause
link faults. If a mix of cable pairing and intercon-
nect hardware is used, it is fairly certain that
wiring faults will result through inattention to

‘3 TZG:A o7 detail. Be sure to use the same wiring plan
throughout the network.
- In Figures F-2 and F-3, note that the actual
Figure F-2. TIA/EIA-568-A pinout for TS68A. . pair positioning s the same—only the wire color

pairs and pair numbering change. Figure F-4
shows how to count pin numbers on the modular
connector.

Reversed pan's

The reversed—palr cable fault is perhaps the sim-
plest wiring fault. A pair reversal occurs when a
twisted pair is not connected with straight-
through pin-to-pin continuity. For example, if one
wire of a twisted pair was connected to pin 1 at
Creo g one end and pin'2 at the other, and from pin 2 to
Figure F-3. TIA/EIA-568-A pinout for T568B. pin 1 for the second wire (see éxample in ,
Figure F-1), then the pair is said to be reversed. -
Pair reversals can occur at any cable connec-
tion point, although they are most common at
punchdown blocks.
Split pairs.
Using individual wures from two d]ﬂerent twisted:
pairs to form a transmit or receive pair is called a
split pair {the two wire pairs will also begin act-
ing as an antenna, broadcasting your data and
receiving noise). Because the two wires are not
twisted together as intended, the crosstalk can-
cellation effects are lost. While a link constructed
this way ethb1ts correct pin-to-pin continuity, it
will cause errors in data transmission.
' Split pairs occur most frequently in two places:
1) -at punchdown blocks or at cable connectors
where not enough care was taken during cable
installation or assembly, and 2) from technicians
not understanding the importance of the twisting
- of the wire pairs. The second problem is-usually-
because the technician has taken the first twisted
pair and used: it for pins 1 and 2, the second
twisted pair for pins 3 and 4, etc. The result is
shown in Figure F-1, where the wires used to
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Figure F-4. Position of pins in the 8-pin modular plug.




[image: image3.png]form'a wire pair {3 and 6) conie from two differ=
ent twisted pairs. To someone not accustomed to
building network cables, splitting apart a twisted
pair in order to straddle the middle two pins
might seem completely wrong. .

. Cable testers cannot literally test for a spht pair
by using ac signal tests. DC ohms tests by digital
multimeters (DMMs} do not find spht—paJr prob-
lems either. There are several methods that cable
testers use to infer that a split pair is present: One
of the most common methods is to infer the pres-
ence of a split pair when the NEXT measurement
fails badly. If a-wire pair is split, orif alinkis
assembled with wire that is untwisted (such as’
ribbon ¢able or untwisted telephone cable), it will
have a large NEXT problem. As a result, whenever
a NEXT test fails: s1gmﬁcant1y itis assumed that a
split pair may emst :

Transposed pairs ,
Transposed pairs occur when a tvwsted paJr is
connected to completely different pin pairs at
both ends. In the case of 1eversed pairs, the same
pairs of pins are used at both ends. -

“Transposed pairs commonly occur as the result
of counting pin numbers from different sides of °
the connector.or punchdown block at either end -
of the cable. This results in pin 1 connecting to
pin 8, pin 2to pin 7, etc. ,

~.The cable shown in Figure F-1 is transposed, .
but in.a special way. When two Ethernet hubs are
connected together in series (cascading them), the
transmit and receive pairs must be transposed.
Otherwise, receive will be listening to receive,
and transmit talking to transmit. This special -
cable is often called a “Crossover Cable,” and in
this specific instance the transposmon is done on

purpose.
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Figure F-8. Attenuation loss illustration.

Figume F—6 Attenuation results fmm the resistance of -
the u'ansmlsszon ‘medium to the transmitted signal.

Slgnal detectlon and decoding

Attemml:on

Attenuation is the decrease in signal amplitude
over the length of a link. (See Figure F-5.) The
longer the link, and the higher the signal’s
frequency, the greater the attenuation (or loss)
will be. Therefore, measure attenuation using the
hlghest frequencies for the medium access proto-
col you are installing {or ever expect to use).
Attenuation needs to be measured only from
one direction on-the link {on all pairs), since
attenuation of a specific wire pair is the same
when measured in opposite directions. -
(See I-'1gure F-6.}




