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Correct Open Short Reversed Crossed Split

Delay/Skew

O

Failure: Excess length, high
frequency or temperature, excess
return loss, wire gauge too thin,
poor cable design.

out

to Higher twist rates make a pair “electrically

longer” than other pairs within the sheath. Failure: Poor twisting, common

mode conversion, CP' too close to
TO?, poor cable or connector
design, reflected FEXT.

NEXT:

Near-End Cross Talk

Propagation Delay: t4 - to Skew = Maximum difference in  Delay/Skew Failure: Excess
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propagation delay between a length, poor cable design.
Delay Skew: t,-t fastest pair to the slowest pair.
V Failure: Poor twisting, common
FEXT: in mode conversion, poor cable or
Far-End Cross Talk V connector design.

FEXT
ReSIStance Unbalance Failure: Excessive NEXT or
ACRN = NEXT - IL '

Attenuation to Crosstalk Insertion Loss.

- 8- telz ni sa0Ans Resistance Unbalance within a pair is a measurement of the difference in Ratio Near-End
€7D RESISTANCE TESTS PASS . . . .
e resistance between the two conductors in a balanced wire pair.

P2P UBL

_ Failure: Excessive Insertion
ACRF = FEXT - IL Loss or FEXT.

o Attenuation to

36 oot 015 Resistance Unbalance —_ |RC1 - RC2| 100% Crosstalk Ratio Far-End

within a pair

4,5 0.00 0.15 R + R 1CP = Consolidation Point
' : C1 C2 2TO = Telecommunications Outlet

Rc, is the DC resistance of conductor 1.
R, is the DC resistance of conductor 2.

_ Where conductor 1 and conductor 2 are the two conductors of the same pair _
| Return Loss

o 08/22/2016 8:21:19 am Resistance Unbalance between pairs is a measurement of the difference in /\/Incident Signal /.
» Vin

€79 Restsance TesTs PASS parallel resistances between two balanced wire pairs

LOOP PAIR UBL P2P UBL

v

) = Resistance Unbalance,, ... pairs = IRe = Real 1100% > W

1,2-4,5 0.01 0.20 R + R

1,2-7,8 0.09 0.20 P1 P2 s

3,6-4,5 0.00 0.20 4 RefleCted S.Ignal /\/Vre.fl
3678 o 020 Ry, is the DC parallel resistance of the conductors of a pair. . . _

= c R,, is the DC parallel resistance of the conductors of another pair. Failure: Mismatched impedance of cable-connector,

jack-plug, or cable-cable; untwisting at connector;
Return: Vi, closely placed connections; asymmetric twisting; high

Loss V resistance contact; poor cable or connector design.
refl

Loop Resistance Transverse Conversion Loss

TCL TCTL
e Near Far Near Far
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_ Failure: Contact Resistance Issue or poor cable design. Testing is not
required for field certification, but is essential to understand if a link will
support higher levels of PoE.

DM 1 «—
Signal v —>

DC
Ohmmeter

Screen if present - i Screen if present
—m E— Transverse Conversion Loss Transverse Conversion Transfer Loss
€7 ressTance Tests PASS A ratio, expressed in dB, of the measured common A ratio, expressed in dB, of the measured common
0 PAIRUBL | p2p UBL mode voltage on a pair relative to the differential mode voltage on a pair relative to the differential
N mode voltage on the same pair applied at the same mode voltage applied at the opposite end of the
___________________________________ ] DC Loop Resistance end. TCL indicates if a pair is well balanced and with same pair, or on either end of another pair.
i , that has good immunity to external noise.
- o2 Measurement, in ohms,
- e of the total DC resistance
78 L1 of the wires of a pair Equal Level Transverse Conversion Transfer Loss

' taken together. : : .
LT 206 J E LTCTL A calculation, expressed in dB, of the difference between measured

Failure: Contact TCTL and the differential mode Insertion Loss of the disturbed pair.
Resistance issue, length

_ g.rﬁf’npueécc'gﬂfeed ELTCTL=TCTL - IL,,, Failure (also for TCL): Poor cable design of production. ELTCTL,
' TCL and their limits are defined in the ANSI/TIA-568.2-D, but are

not normative for field testing per ANSI/TIA-1152-A standard.

Formulas shown are conceptual representations of log scaled voltage ratios which are signed for loss
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For a complete view of cable testing technology and standards information, visit our
cable testing basics solutions center at www.flukenetworks.com/cabletesting. ﬂﬂ www.flukenetworks.com/linkedin
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