
Project 1: Fiber Optic Testing With VFL, Microscope & Power Meter
25 pts.

Name: _________________________________


Score: ________
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SC and ST connectors

There are two connector types used in this project: ST and SC.  ST connectors have a bayonet-like projecting ceramic ferrule and a round roughened metal sheath.  SC connectors have the same ceramic ferrule, but it projects less, and the surrounding housing is square and plastic.

Required Equipment

· Continuity Tester or Visual Fault Locator
· Connector cleaning equipment:

· Kimwipes

· Alcohol bottle

· Connector Cleaner (white tape in blue plastic dispenser)

· Power meter, including source and detector, with adapters and launch cables as needed to test cables with SC connectors

· One long orange cable with several fibers, all terminated with SC connectors
· Two patch panels, populated with SC-to-SC adapters
I:
Cable Length 

Look at the orange sheath of your cable, and find the length markings.  Fill in the numbers below and calculate your cable length.


Length marker at one end:
A: ______________________


Length marker at other end:
B: ______________________


Total extra length past the markers (estimate it):
C: ______________________

Take the difference between A and B to get the length of the marked portion.  Then add C to get the total cable length and write it below.


Total cable length:
______________________

II:
Continuity Testing 

Shine the continuity tester (it looks like a flashlight) into one of the fibers in your cable.  Look at the other end to find the fiber that has light shining through it.  It may help to turn off the room lights.  Mark both ends “A” with tape or sticky labels so can find them again.  Repeat this process until you have at least six fibers with both ends labeled, A, B, C, D, E, and F.

III:
Assembling a Long Optical Path

Put the ends of the thick orange cable loosely into the cable trays in the patch panels, just to relieve the tension.  Then connect the cable together as shown below to make a long path for the light.  In cables like this, the light lost inside the fiber is very small, but some light (typically 0.5 dB) is lost at each connector pair.  Count the connector pairs in your long path – if it is exactly like the diagram below, you will have five connector pairs.

Connect the continuity tester to the free end of cable A and make sure you can see the light at the end of cable F.  If you can’t, try re-seating the connectors at the connection points.
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IV:
Measuring Transmitted Optical Power

The continuity tester shows that the cable is intact enough to transmit some red light, but it does not give a quantitative measure of the efficiency of the cable plant.  To get an exact value, you need to use a calibrated source and power meter.  We have two power meters-and-source sets, and the exact procedure depends on which one you are using.  If you have the Advanced Fiber Systems power meter and source, use the steps below.  If you have the Fluke power meter and source, use the instructions on section V instead.  You don’t have to do both of them.
Advanced Fiber Systems
Use the 850 nm source, and the 4-foot orange ST-to-SC launch cord stored in the top of the case.  Clean the cable’s ST connector, with alcohol and a Kimwipe, or with the cleaning tape in the blue plastic case.  Then insert the ST connector into the source.  Turn on the source.

Connect the SC end of the cable into the detector.  Press the green button to turn on the detector.  Then press the λ button until you see 850.  That sets the detector to match the 850 nm wavelength of the source.  You should see a reading near -20 dBm on the meter, because that’s how bright our source is.  If you see a lower value, like -25 dBm, try removing the connectors and re-inserting them, and cleaning both ends of the cable.  Record your reading below.

Condition: Launch Cable Only (see below): 
Power: __________________________


Now use the SC-to-SC adapter from the power meter case to add your long cable to the system and measure the power again, as shown below.

Condition:
One pass through your long cable: 
Power: __________________________


1 Connector Pair



Now connect the long path network you constructed in part III and measure it.  Record the results below.

# Connector Pairs
Power

___________________
________________________

Is your loss very far from the expected loss of 0.5 dB per connector pair?  If you are losing much more, try cleaning all the connectors.  If your loss is much less, check your launch-cable-only condition.

V:
Measuring Transmitted Optical Power

Fluke
Use the 850 nm source, and two 4-foot orange ST-to-SC launch cords stored in the Fluke case.  Clean one cable’s ST connector, with alcohol and a Kimwipe, or with the cleaning tape in the blue plastic case.  Then insert the ST connector into the source.  

Clean the SC connector of the cable connected to the source.  Connect the SC end of the cable into the SC-to-SC adapter in the Fluke case.  Clean the SC end of the other cable and connect it into the SC-to-SC adapter.  Finally, clean the ST end and put it into the detector.

Press the green button to turn on the detector.  Then press the λ button until you see 850.  That sets the detector to match the 850 nm wavelength of the source.  You should see a reading near -20 dBm on the meter, because that’s how bright our source is.  If you see a lower value, like -25 dBm, try removing the connectors and re-inserting them, and cleaning all the connectors again.  Record your reading below.

Condition: Launch Cables Only (see below): 
Power: __________________________





Now use an additional SC-to-SC adapter from the power meter case to add your long cable to the system and measure the power again, as shown below.

Condition:
One pass through your long cable: 
Power: __________________________


1 additional connector pair









Now connect the long path network you constructed in part III and measure it.  Record the results below.

# Additional Connector Pairs
Power

___________________
________________________

Is your loss very far from the expected loss of 0.5 dB per connector pair?  If you are losing much more, try cleaning all the connectors.  If your loss is much less, check your launch-cable-only condition.
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Never look into a cable with the source connected!  You can’t see the infrared light, and if it is powerful it might damage your eyes.





Never plug a cable into a source without cleaning it first!  If you get dirt inside the source’s connector, it is very difficult to clean out.
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Never plug a cable into a source without cleaning it first!  If you get dirt inside the source’s connector, it is very difficult to clean out.
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