Module 4

Cable Testing – Review Questions
1. What is amplitude ?  frequency and period of a wave ?

...The amplitude is the height of a wave. In electrical waves, the voltage of an electrical wave. Frequency is the number of complete cycles per second measured in Hertz. The period is the time it takes for 1 complete cycle measured in seconds..
2. What is a pulse ?

A deliberately caused disturbance of fixed duration. Pulses are an important part of electrical signals because they are the basis of digital transmission. The pattern of the pulses represents the value of the data being transmitted.
3. Compare an analog signal with a digital signal.

Analog is continuous repeating the wave. Continuous voltage, voltage varies as time progresses, and many encodings are possible. Digital is discrete pulses (not continuous) , can only have one of 2 states ( 0 / 1, on /off ) and voltage jumps between 2 states. 
4. What is noise ? Describe the 4 sources of noise.
Nearby cables that carry data signals 
RFI from other signals that are transmitted nearby 
EMI from nearby sources such as motors and lights 
Laser noise at the transmitter or receiver of an optical signal 

5. What is white noise ?

Noise that affects all transmission frequencies equally is called white noise
6. What is attenuation ? What are some of the causes of attenuation ?

Attenuation is the decrease in signal amplitude over the length of a link. 
7. What is jitter ? What causes jitter ?

Impedance discontinuities cause attenuation because a portion of a transmitted signal is reflected back, like an echo, and does not reach the receiver. When the reflected signal strikes the first discontinuity, some of the signal rebounds in the original direction, which creates multiple echo effects. The echoes strike the receiver at different intervals. This makes it difficult for the receiver to detect data values. This is called jitter and results in data errors
8. What is impedance ?

Impedance is a measurement of the resistance of the cable to alternating current (AC) and is measured in ohms
9. What is insertion loss ?

…The combination of the effects of signal attenuation and impedance discontinuities on a communications link is called insertion loss.
10. What is crosstalk ? What is alien crosstalk ?

Crosstalk involves the transmission of signals from one wire to a nearby wire. When crosstalk is caused by a signal on another cable, it is called alien crosstalk. Crosstalk is more destructive at higher transmission frequencies.
11.  What is the purpose of shielding in copper cable ?
In shielded cable, shielding material protects the data signal from external sources of noise and from noise generated by electrical signals within the cable.
12. Why is there twisting in wires in network cables ?

…To cancel the effects of noise between wires. 
13.  How is crosstalk measured ?
……By applying a signal on a wire pair and then measuring the crosstalk ( NEXT ) effect of this transmission on the neighbouring wires. 
14. What is NEXT ?  How is it measured ? 

Near-end crosstalk (NEXT) is computed as the ratio of voltage amplitude between the test signal and the crosstalk signal when measured from the same end of the link. [image: image1.png]


This difference is expressed in a negative value of decibels (dB). Low negative numbers indicate more noise, just as low negative temperatures indicate more heat. By tradition, cable testers do not show the minus sign indicating the negative NEXT values. A NEXT reading of 30 dB (which actually indicates -30 dB) indicates less NEXT noise and a cleaner signal than does a NEXT reading of 10 dB. 
NEXT needs to be measured from each pair to each other pair in a UTP link, and from both ends of the link. To shorten test times, some cable test instruments allow the user to test the NEXT performance of a link by using larger frequency step sizes than specified by the TIA/EIA standard. The resulting measurements may not comply with TIA/EIA-568-B, and may overlook link faults. To verify proper link performance, NEXT should be measured from both ends of the link with a high-quality test instrument. This is also a requirement for complete compliance with high-speed cable specifications

15. Which NEXT measurement indicates MORE crosstalk noise,  40 dB or 5 dB ? 
   5 dB because the lower negative numbers represent more noise. (Compare with Attenuation – larger negative number represents better signal quality)
16.  What is PSNEXT ?

Power Sum NEXT (PSNEXT) measures the cumulative effect of NEXT from all wire pairs in the cable. [image: image2.png]


PSNEXT is computed for each wire pair based on the NEXT effects of the other three pairs
17.  What is FEXT ? Is it a bigger or smaller problem than NEXT ?
Due to attenuation, crosstalk occurring further away from the transmitter creates less noise on a cable than NEXT. This is called far-end crosstalk, or FEXT. [image: image3.png]


The noise caused by FEXT still travels back to the source, but it is attenuated as it returns. Thus, FEXT is not as significant a problem as NEXT
18. What is ELFEXT ? PSELFEXT ?

The equal-level far-end crosstalk (ELFEXT) test measures FEXT. Pair-to-pair ELFEXT is expressed in dB as the difference between the measured FEXT and the insertion loss of the wire pair whose signal is disturbed by the FEXT. ELFEXT is an important measurement in Ethernet networks using 1000BASE-T technologies. Power sum equal-level far-end crosstalk (PSELFEXT) is the combined effect of ELFEXT from all wire pairs. 
19. What is return loss ? What problem can it lead to  ?

Return loss is a measure in decibels of reflections that are caused by the impedance discontinuities at all locations along the link. Recall that the main impact of return loss is not on loss of signal strength. The significant problem is that signal echoes caused by the reflections from the impedance discontinuities will strike the receiver at different intervals causing signal jitter.
20. What does the TIA/EIA 568 B certification for copper cabling require ? You need to list 10 tests.
· Wire map 
· Insertion loss 

· Near-end crosstalk (NEXT) 

· Power sum near-end crosstalk (PSNEXT) 

· Equal-level far-end crosstalk (ELFEXT) 

· Power sum equal-level far-end crosstalk (PSELFEXT) 

· Return loss 

· Propagation delay 

· Cable length 

· Delay skew 

21. What does a wire map test determine ?
The wire map test insures that no open or short circuits exist on the cable. An open circuit occurs if the wire does not attach properly at the connector. A short circuit occurs if two wires are connected to each other. 
The wire map test also verifies that all eight wires are connected to the correct pins on both ends of the cable. There are several different wiring faults that the wire map test can detect.

22.  Describe reversed pair, split pair, short, open and transposed pair wiring faults.
The reversed-pair fault occurs when a wire pair is correctly installed on one connector, but reversed on the other connector. Split pair is when the pair have been split from each other. Eg. w/orange from pin 1 to 1 , but instead of orange from pin 2 to 2, green goes from pin 2 to 2. So, the w/orange and orange pins are a split pair. Short is when a wire does not complete a circuit and is discontinued. Short is when a wire is touching another wire and short circuiting. Transposed pairs is when 1 and 2 are to go to 1 and 2 and 3 and 6 are to go to 3 and 6 but 1 goes to 3, 2 to 6 and 3 to  1 and 6 to 2. Known as a crossover.
23. Is noise a problem in fibre optic cable ?
…………No
24.  What is the main concern with fibre optic cable performance ?
 Because noise is not an issue when transmitting on optical fiber, the main concern with a fiber link is the strength of the light signal that arrives at the receiver. If attenuation weakens the light signal at the receiver, then data errors will result. Testing fiber optic cable primarily involves shining a light down the fiber and measuring whether a sufficient amount of light reaches the receiver
25. What is the optical link loss budget ?
On a fiber optic link, the acceptable amount of signal power loss that can occur without dropping below the requirements of the receiver must be calculated. This calculation is referred to as the optical link loss budget. A fiber test instrument, known as a light source and power meter, checks whether the optical link loss budget has been exceeded. [image: image4.png]


If the fiber fails the test, another cable test instrument can be used to indicate where the optical discontinuities occur along the length of the cable link. An optical TDR known as an OTDR is capable of locating these discontinuities. Usually, the problem is one or more improperly attached connectors. The OTDR will indicate the location of the faulty connections that must be replaced. When the faults are corrected, the cable must be retested. 
26. What is propagation delay ? What is delay skew ?
Propagation delay is a simple measurement of how long it takes for a signal to travel along the cable being tested. The delay in a wire pair depends on its length, twist rate, and electrical properties. The propagation delays of different wire pairs in a single cable can differ slightly because of differences in the number of twists and electrical properties of each wire pair. The delay difference between pairs is called delay skew
Answer True or False for the following :
27.  FEXT is more of a problem than NEXT .   False
28. A cable with a NEXT measurement of 15 dB would be considered a better cable ( less noise ) than one with a NEXT measurement of 5 dB.  True
29. Generally cable that supports high analog bandwidth without high degrees of attenuation will also support high digital bandwidth True
30. Cable testing is done on the highest frequency a cable can carry. True
31. Attenuation is measured in dB ( decibels ) True
32.  Fibre optic has problems with electrical interference. False
33. A wire map can show problems with open circuits. True
34. When a transmission signal from one wire pair affects another wire pair the problem is known as jitter. False
35. Pulses determine the value of data being transmitted. True
36. Reflection is a problem caused by impedance mismatches. True
Also causes jitter
37. When measuring attenuation in dB, small numbers mean good cable signal quality True
38. When measuring NEXT in dB, small numbers mean bad cable signal quality. True
39. Cat 6 cabling must be able to carry frequencies up to 250 MHz and have lower level of crosstalk and return loss than Cat 5 cabling. True
40. An OTDR ( Optical Time Delay Reflectometer ) is used to detect optical discontinuities occur along the length of the cable link True
