
Fiber Optics Technician – ETA Certification – CATEGORY listing 
 
The following are titles of the major categories of training and testing established for the Fiber Optics Technician cer-
tification by the Electronics Technicians Assn., Int’l, Inc. It is from these major headings that the ITEMS list, contain-
ing each individual topic in which the student should be skilled and knowledgeable is constructed. From the ITEMS 
list, the verbalized Competencies are evolved. From the Competencies the individual examination questions are origi-
nated for the certification exam written test. 
 
Knowledge Categories 
 
1. Principles of Fiber Optic Transmission 
2. Basic Principles of Light 
3. Optical Fiber Construction and Theory 
4. Optical Fiber Characteristics 
5. Advantages of Fiber over Copper Cabling 
6. Definitions and Abbreviations Used in Fiber Optics 
7. Fiber Optic Cables 
8. Fiber Optics Safety Rules 
9. Light Sources Used in Fiber Optics 
10. Light Detectors Used in Fiber Optics 
11. Fiber Optic Connectors 
12. Fiber Optic Passive Components 
13. Transmission Methods and Modulation 
14. Splicing, Mechanical and Fusion 
15. Wiring Closets, Racks, Enclosures 
16. Fiber Optics Installation Tools 
17. Cable Installation Procedures and Hardware 
18. Fiber Optic Link 
19. Industry Standards Applicable to Fiber Optics 
20. Fiber Networks – LAN’s, SONET 
21. Electro-Optical Interface Devices 
22. Fiber Optics Cabling System Design 
23. Specifying Fiber Optic Cable 
24. Loss Budget Calculations 
25. Creating a RFP – Request For Proposal 
22.      Documentation and Maintenance Records 
 
 
Hands-On Categories 
 
1. Fiber Optic Source and Fiber Optic Meter Preparation and Calibration 
2. Fiber Splicing (TIA 758) 
3. Installation – Bend Ratios and Loading 
4. Installation Tools, Pulling and Stripping 
5. Measurements and Testing 
6. Visual Light Continuity Testing 
7. Measuring Optical Source Output Levels 
8. Utilizing Visual Fault Locators 
9. Using Optical Fiber Identifiers 
10. Using Infrared Detection Card 
11. Using Optical Talk Sets 
12. Link, Fiber, Transmitter and Receiver Testing 
13. End-to-End Attenuation Testing, Channel or Link 
14. Patch Cable Testing 
15. Fiber Optics Restoration 
16. OTDR Testing 
17. Acceptance Testing 
18. Troubleshooting and Maintenance Records 
19. Troubleshooting and Repairs 



Competency Requirements                                                       2002        
          

Fiber Optic Technician – FOT 
 
1.0      PRINCIPLES OF FIBER OPTIC TRANSMISSION 

1.1      Describe the basic parts of a fiber optic link 
1.2      Describe the basic operation of a transmitter 
1.3      Describe the basic operation of a receiver 
1.4      Explain Amplitude Modulation 
1.5      Compare Digital data transmission with analog 
1.6      Graphically explain how Analog to Digital Conversion (A/D) is accomplished  
1.7      Graphically explain how Digital to Analog Conversion (D/A) circuitry works 
1.8      Explain the difference between Pulse Coded Modulation and Amplitude modulation 
1.9      List the benefits of Multiplexing signals 
1.10    Explain the purpose of Decibels (dBs) and convert voltage and power levels to and from deci-

bel equivalents 
1.11    Explain how Optical Power is measured (dBm), express optical power levels in dbs and com-

pare  power gains and losses 
 
2.0      BASIC PRINCIPLES OF LIGHT 

2.1      Describe the Electromagnetic Spectrum and locate light frequencies within the spectrum in re-
lation to communications frequencies 

2.2      Convert various wavelengths to corresponding frequencies 
2.3       Explain the theories of light particles and light waves 
2.4      Describe how the Index of Refraction is calculated 
2.5      Define Fresnel Reflection Loss 
2.6      Explain the effects of Refraction and Snell’s Law 
2.7      Calculate the Index of Refraction in two different mediums 

 
3.0      OPTICAL FIBER CONSTRUCTION AND THEORY 

3.1      Name the materials out of which fiber optic cable core is manufactured  
3.2      Describe the purpose of Cladding and how it is applied to the core of fiber optics cables 
3.3      Name the materials from which the FO Coating is manufactured 
3.4      Explain why Multimode fiber optics cable may be selected over singlemode 
3.5      Describe Singlemode fiber optics cable and how it differs from multimode 
3.6      List common classifications for fiber optics cable 
3.7      Describe Refractive Index Profiles and their purpose 
3.8      Describe the basics of Optical Fiber manufacturing 

 
4.0      OPTICAL FIBER CHARACTERISTICS 

4.1      Explain Modal Dispersion and its importance to fiber optics  
4.2      Define Material Dispersion 
4.3      List Bandwidth limitations for common communications cable types 
4.4      Measure the Attenuation Loss in fiber optics cables 
4.5      Demonstrate the effects of Microbending fiber cables 
4.6      Define Macrobend and explain its importance in fiber cabling 
4.7      Explain how the Numerical Aperture is arrived at in fiber connectors 
4.8      Identify the 'Cone of Acceptance' as used in fiber cabling 
4.9      Compare the Tensile Strength of fiber and other communications cables 
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4.10    Explain how to calculate Bend Radius limitations 
 

5.0                  ADVANTAGES OF FIBER OVER COPPER 
5.1      List Bandwidth Limitations of various copper cables and fiber cables 
5.2      Describe Attenuation in copper and fiber cables 
5.3      Explain why Electromagnetic Immunity is superior in fiber cabling 
5.4      List Weight differences for telephone, coaxial and fiber cables 
5.5      Make a comparison between the size of fiber cable vs: copper types 
5.6      Explain why fiber cables present less risks of Safety concerns than cop-

per cabling 
5.7      Compare Security features of fiber cabling vs: electromagnetic cables 

 
6.0      FIBER OPTIC CABLES 

6.1      Draw a cross section of a Fiber Optic Cable and explain the purposes of 
each segment 

6.2      Explain why and where Loose Tube Cable is used 
6.3      Describe Tight Buffered Fiber 
6.4      Identify the Strength Member in a fiber cable 
6.5      Specify the Cable Jacket Material used in common types of fiber cables 
6.6      Define Duty Specification 
6.7      Explain the differences between Simplex Cordage and duplex cordage 
6.8      List locations where Duplex Cordage is preferred over Simplex 
6.9      Define Distribution cable 
6.10    Explain how and where Breakout cable is used 
6.11    List reasons for utilizing Armored fiber cables 
6.12    Explain what a Messenger cable is and how it is used 
6.13    Describe Ribbon Cable 
6.14    Explain what Hybrid cables are and where they are ordinarily used 
6.15    Define Composite signals 
6.16    Explain where the TIA/EIA-598 Color Code is used and how the colors  

are used to identify individual cables 
6.17    Describe Cable Markings and how they are used  
6.18    Define Tensile Strength of a fiber cable and explain the reasons an in-

staller would need to know  the strength of various cables  
6.19    Describe the Dynamic Load of a fiber cable 
6.20    Define Static Load as it refers to fiber cabling 
6.21    Demonstrate the detrimental effects of  exceeding minimum the Dynamic 

Bend Radius of a fiber cable 
6.22    Define Static Bend Radius 

 
7.0      SOURCES 

7.1      Explain the Safety Classifications for light sources used in fiber communi-
cations 

7.2      Describe the effects of Laser exposure to the human body 
7.3      Explain the differences between Light-emitting Diodes and laser optics 
7.4      List the common Wavelengths used in fiber communications and the ad-

vantages and disadvantages of each 
7.5      Measure the Output Power of a light generator 
7.6      Define Spectral Width of the output of a light generator 
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7.7      Compare the Speed of Operation of one light source vs: another 
7.8      Compare Ease of Operation of the types of light sources commonly used 

in fiber signal generation 
7.9      Present historical data and future estimates for the Lifetime of fiber ca-

bles and fiber light generators 
7.10    Compare the Source Characteristics of LEDs and Lasers 
 

8.0      DETECTORS 
8.1      Describe the optical and electrical theory of operation of Photodiode 
8.2      Compare Common Detector designs 
8.3      Explain the use for PIN Photodiodes and theory of operation 
8.4      Describe the action of an Avalanche Photodiode (APD) 
8.5      Locate the Performance Characteristic – Responsivity specifications for 

various optical detectors 
8.6      Explain Bit Error Rate (BER) and how it is utilized in fiber optics commu-

nications equipment 
 
9.0      CONNECTORS 

9.1      Identify TIA/EIA 568-A Standard Connector Types  
9.2      List Connector Requirements for various types 
9.3      Describe Ferrule Materials used with fiber optics connectors 
9.4      Explain Intrinsic Factors applicable to fiber connectors 
9.5      Explain Extrinsic Factors 
9.6      Measure Interconnection Losses using common measuring equipment 
9.7      Measure Return Reflections in a completed cable 
9.8      Define PC Finish 
9.9      Explain APC Finish 
9.10    Describe how and where Pigtails are used in fiber cabling 
9.11    Demonstrate the proper use of Anaerobic Epoxy 
9.12    Explain how and where UV Epoxy is used 
9.13    Demonstrate the use of 2-Part Epoxy      
9.14    Describe Pre-Load Epoxy 
9.15    Explain why and where Epoxyless Connectors are best used 
9.16    Demonstrate proper Fiber Preparation techniques 
9.17    Properly assemble and connect common types of connectors 
9.18    List steps taken to properly perform a Visual Inspection of a cable 
9.19    List ways to properly care for Fiber Optic Connectors 
9.20    Explain and demonstrate TIA/EIA 568-A Performance Testing 
 

10.0    PASSIVE COMPONENTS 
10.1    Explain the uses and benefits as well as disadvantages of using fiber op-

tics cable couplers 
10.2    Describe where a Tee Coupler is used 
10.3    Describe where a Star Coupler is used 
10.4    Explain the operation of a Reflective Star Coupler 
10.5    Define Transmissive Star Coupler 
10.6    Explain modulation and how Wavelength Division Multiplexing (WDM) is 

used in fiber cable signal distribution systems 
10.7    Explain the difference between Dense Wavelength Division Multiplexing 
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(DWDM) and WDM 
 

11.0    TYPES OF SPLICING 
11.1    Mechanical Splicing: 

11.1.1 Explain the differences between Intrinsic Factors and extrinsic fac-
tors when splicing fiber cables 

11.1.2 List Extrinsic Factors important in fiber splicing 
11.1.3 Demonstrate correct Fiber Preparation 
11.1.4 Define Index Matching Gel 
11.1.5 Explain Performance Characteristics of different gel compositions 
11.1.6 Perform TIA/EIA 568-A Performance Testing procedures 

 
11.2    Fusion Splicing: 

11.2.1 List Fusion Splice Requirements 
11.2.2 Demonstrate proper Fiber Preparation 
11.2.3 Explain the use of the Splice Closure 
11.2.4 Perform TIA/EIA 568-A Performance Testing of the fusion splice 

 
12.0    CABLE INSTALLATION AND HARDWARE 

12.1    Explain Dynamic Tensile Loading 
12.2    Explain Static Tensile Loading 
12.3    Compare the Dynamic Bend Radius minimums for common fiber cables 
12.4    Describe the effects of exceeding Static Bend Radius minimums 
12.5    Demonstrate proper use of Pulling Tape 
12.6    Define Pulling Grip 
12.7    Explain where Conduit should be Installed to enclose fiber cables 
12.8    Describe the requirements for Tray and Duct Installation of fiber cabling 
12.9    Explain the National Electric Code (Article 770) rules 

 
13.0    FIBER OPTIC LINK 

13.1    List the consideration for Basic fiber optics System Design 
13.2    Prepare a Basic Optical Link Power Budget 

 
14.0    OPTICAL FIBER MEASUREMENT AND TESTING 

14.1    Explain fiber optics cable Measurement Standards 
14.2    Demonstrate the proper use of Optical Loss Test Sets 
14.3    List common Fiber Optic Sources (FOS) 
14.4    Demonstrate proper and safe use of the Fiber Optic Light Meter (FOM) 
14.5    Locate a fault using an Optical Time Domain Reflectometer (OTDR) and 

point out the aberrations in the display presentation and describe their 
likely causes 

14.6    Describe the Fiber Identifier  
 
 
 
15.0    LINK AND CABLE TESTING 

15.1    FOS/FOM Link Testing 
15.2    FOS/FOM Patch Cable Testing 
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15.3    OTDR Loss per Unit Length Testing 
15.4    OTDR Connector and Splice Evaluation 
15.5    OTDR Fault Location 
15.6    Acceptance Testing 

Documentation 
Fiber Optics Committee Chairman Bill Woodward, CFOI wwoodwar@wrsystems.com 
 
Alicto, Al, PO Box 23069, Barrigada, Guam 96921 coradi@netpci.com                                              
             671-734-7545 
Arndt, David, 125 College Dr. (CC) Casper, WY 82601  darndt@acad.cc.whecn.edu                           
             307-382-1782 
Casbeer, Chuck, 5501Greenwich Rd, Ste 333, Virginia Beach, VA 23462  ccasbeer@ecpi.cedu        
             757-213-2730 
Casey, Brian, 800 Moorfield Park Dr, Richmond, VA 23236  bcasey@ecpi.edu                                       
804-330-5533 x237 
Friedman, Dan, 10901 Little Patuxent Pkwy (HC), Columbia, MD 21044 dfriedman@howardcc.edu   
             410-772-4829 
Hogan, John, 213 Apple Wood Ct, Suffolk, VA 23434  1fos@exis.net                                                 
             757-397-8865 
Jankowski, Al, Anixter, Inc., 1970 E Big Beaver Rd, Troy, MI 48083  al.jankowski@anixter.com        
             800-482-1328 
Johnson, Larry, 7691 S 180th St, Kent, WA 98032  larry@lightbrigade.com                                        
             800-451-7128 
Jones, Craig, 220 8th Av, NW, Glen Burnie, MD 21061  cjones@iestraining.com                                 
             410-760-2990 
Jones, Larry, PO Bx 1023, Eufaula, AL 36027  lejoala@yahoo.com                                                     
             334-616-0466 
Krempin, Bob, 300 County Airport Rd, Vacaville, CA 95688  rkrempin@earthlink.net                         
             707-446-1400 
Limtiaco, John, Guam,  ding.dong@verizon.net                                                                                    
             425-415-7458 
MacLean III, John D, 6654 Horrocks St #1, Philadelphia, PA 19149  atlasiii@ureach.com                  
             877-378-1197 
Morris, Dan, 5269 Cleveland St, Ste 109, Virginia Beach, VA 23462  dmorris@kitcofo.com              
             888-548-2636 
Pappaly, Joseph, PO Bx 596 (TTS), Concord, CA 94522  jp@tectrasem.com                                     
             510-331-1124 
Parady, Edward, 1111 McKee Rd, Oakdale, PA  eepar@aol.com                                                       
             412-809-5399 
Seddon, Robert, 800 Moorfield Park Dr., Richmond, VA 23236  rseddon@ecpi-edu                           
             804-330-5533 
Smith, Joe, Telecom Training Div-TEEX, College Station, TX 77843  joesmith@tamu.edu                 
             409-845-6577 
Vanhouten, Arthur, 3541 E Broadway, Phoenix, AZ 85040  avcomdesign@hotmail.com                     
             602-276-1996 
Woodward, Bill, 5555 Greenwich Rd, Virginia Beach, VA 23462  wwoodwar@wrsystems.com           
             757-671-7171 
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