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DSP-4100 CABLE ANALYZER
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Unwind 20 m of
cable, if necessary

(see text)

Untwist the wire pairs

as little as possible

DSP-4x00 with DSP-SPOOL
Cable Spool Interface Adapter

Maximum wire size: 

AWG 24 (0.0201 in or 0.511 mm)
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Sockets
soldered 
onto wire 
pairs

100 Ω 
resistors
soldered 

onto plugs*

OFF

PRINT

SPECIAL

FUNCTIONS

M
ONITOR

SETUP

SINGLE

TEST

AUTO

TEST

TALK

EXIT

DSP-4000 

ENTER

TEST

SAVE

1

2

3

4

FAULT

INFO

CABLE ANALYZER

DSP-4x00 with DSP-PCI 
Patch Cord Interface adapter

Untwist the wire pairs

as little as possible

* Use 100 Ω metal film or RF chip resistors
   with a tolerance of 0.1 % or better
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Testing Patch Cords
Patch cord tests evaluate the following:

• Wire map

• NEXT

• Return loss

The patch cord test specifications assume that insertion loss (attenuation) requirements
are met by the patch cord's design; therefore, test limits for this measurement are not
required. For the same reason, limits for other electrical parameters, such as
propagation delay, delay skew, and dc resistance are not included in the patch cord test
limits. By default, the tester shows PASS for tests that have no limits.

The length test is not assigned a PASS/FAIL result for the following reasons:

• Patch cord length is easily observed.

• Patch cord test limits change little with length. NEXT limits vary only slightly with
length, and return loss limits are independent of length.

• Tolerance, which you may require for length measurements, is not defined in any
cabling standard.

• There is always a ±10 % tolerance associated with length measurements due to NVP,
which is not precisely known in most cases.

Note

NEXT loss and return loss are measured in one direction only, as required
by the patch cord test standard. For standard patch cords up to 5 m this
method is adequate and can detect performance problems at the remote
connection. For longer patch cords, you can repeat the test with the patch
cord reversed.

The DSP-4x00 test database for patch cords is derived from current TIA/EIA-568-B.2-1
and ISO/IEC-11801-2002 standards. Requirements in international standards, defined by
ISO/IEC-11801, vary little (up to fractions of a dB) from the TIA standards. Tables 9 and
10 in Appendix C show key TIA/EIA and ISO/IEC performance requirements for patch
cords.

Caution
The jack’s lifetime may be reduced substantially when mated with plugs
that have been inadequately crimped.

If the NEXT and return loss margins appear unusually high (greater than
5 dB), the main and remote adapters may have been reversed. Switching
the adapters between the main and remote units can cause the results to
appear up to 10 dB better than they actually are. Keep your DSP-4x00
software current, as future versions may be able to warn you about
reversed adapters.
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To test patch cords, proceed as follows:

1. Attach the DSP-PCI adapter for the main unit to the main DSP-4x00 unit. Attach the
DSP-PCI adapter for the remote unit to the remote DSP-4x00 unit.

2. Select an appropriate patch cord test standard from the DSP-4x00's SETUP menu.

3. Connect a patch cord to be tested between the main and remote units, as shown in
Figure 3.

4. Run an Autotest on the patch cord.

5. If the patch cord fails NEXT or return loss, see "Troubleshooting NEXT Failures" on
page 10 or "Troubleshooting Return Loss Failures" on page 12 for information on
determining the cause of the failure.

6. Press � to save the test results, if desired.

ON

OFF

DSP-4x00
remote unit

with DSP-PCI-R6
patch cord test

adapter

DSP-4x00
main unit
with DSP-PCI-M6
patch cord test
adapter

Patch cord
under test

abw04f.eps

Figure 3. Patch Cord Test Configuration

Mechanical Stress Tests for Patch Cords
Every patch cord design should be evaluated for changes in performance−particularly
return loss performance−under mechanical stress. Refer to the TIA/EIA or ISO/IEC
standards for details on stress tests.

Since it is not practical to perform the stress tests on every patch cord produced, you can
test samples of production patch cords to ensure quality. The sample size depends on
the desired quality level. Alternately, you can use the stress tests to determine the
possible shift in performance, then apply the shift to worst-case margins to ensure that
patch cords meet specifications under worst-case conditions. You can apply the shift as
you test, or you can use LinkWare software to upload test results to a PC; then evaluate
the results on the PC.
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Use Table 3 to convert
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Replacing the Adapters’ Cable Connectors
The RJ45 test jacks in the DSP-PCI adapters and the sockets in the DSP-SPOOL adapters
are typically good for 5000 insertions when used continuously. When used non-
continuously, the lifetime may be reduced to 750 insertions. After 750 insertions, the
gold plating that prevents oxidation on the contacts may be worn away; however,
continuous use wipes off the oxidation and extends the life of the contacts.

Caution
The jack’s lifetime may be reduced substantially when mated with plugs
that have been inadequately crimped.

When to Replace Test Jacks or Sockets
You should replace the test jacks in the DSP-PCI adapters or the sockets in DSP-SPOOL
adapters when any of the following occur:

•  Margins for patch cord or cable spool tests begin to shrink.

•  Patch cord or cable spool tests, particularly wire map or return loss tests, begin to
produce intermittent and/or inconsistent results.

•  The jacks or sockets have been used for more than 5000 insertions.

•  The tests described in Appendix A: “Testing the Adapters’ Performance” fail or the
results are noticeably different from those observed when the adapters were new.

Replacing the RJ45 Jacks in the DSP-PCI Adapters

Note

To ensure reliable operation, replace the entire DSP-PCI patch cord
adapter after the RJ45 jack has been replaced 10 times.

� Caution

The DSP-PCI adapters contain static-sensitive devices. When replacing the RJ45
jack, follow guidelines for preventing electrostatic discharge (ESD).

1. Before taking the adapter cases apart, note how the latch-end of the adapters are
assembled. Figure 8 shows some details of the latch assembly.

2. Take the adapter cases apart by removing the four screws from the back of the
cases. Note how the end plates fit into the channels in the top and bottom covers.

3. Remove the circuit boards from the cases.

4. Pull the RJ45 jacks off the circuit boards (Figure 9), being careful not to stress the
boards.

5. Align the new RJ45 jacks on the connectors on the circuit boards. Note in Figure 9
how the insulation displacement connectors in the jacks slide into the connectors on
the circuit boards.

6. Place the boards on a hard, flat surface; then push the RJ45 jacks onto the
connectors on the boards. If firm pressure does not push the jack onto the
connectors, realign the jack on the connectors before trying again.

7. Reassemble the adapters.

8. Test the adapters using a performance test from Appendix A.
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Sockets
soldered 
onto wire 
pairs

100 Ω 
resistors
soldered 

onto plugs*
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TALK
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DSP-4000 

ENTER
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SAVE

1
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3

4

FAULT

INFO

CABLE ANALYZER

DSP-4x00 with DSP-PCI 
Patch Cord Interface adapter

Untwist the wire pairs

as little as possible

* Use 100 Ω metal film or RF chip resistors
   with a tolerance of 0.1 % or better
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Cable Spool Interface Adapter
100 Ω resistors
soldered onto 

sockets*

DSP-4100 
CABLE ANALYZER

   s2-1s      
      

s6-3s      
    s

5-4s      
      

s8-7s

* Use 100 Ω metal film or RF chip resistors
   with a tolerance of 0.1 % or better
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DSP-4x00 with DSP-SPOOL
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Sensitivity:

1.92 %  shift in HDTDX response 
for 1 dB change NEXT@100 MHz
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1.92 %  shift in HDTDX response 
for 1 dB change NEXT@100 MHz
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