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Fiber Optic Wavelength Division Multiplexed (WDM) Singlemode Interconnect and  

Component Standards Mapping for Aerospace Platform Applications – Device Level Specification 
 

RATIONALE 

As aerospace fiber optics engineers turn to wavelength divison multiplexed fiber optic technology for advanced network 
implementations, it is important that any standards produced agree and build on standards that already exist. This 
document seeks to leverage the standardization effort made by the telecommunication industry and identify how their 
efforts apply to aerospace applications. 

TABLE OF CONTENTS 

1. SCOPE .......................................................................................................................................................... 4 
 
2. REFERENCES .............................................................................................................................................. 4 
2.1 Applicable Documents .................................................................................................................................. 5 
2.1.1 Commercial Standards ................................................................................................................................. 5 
2.1.2 Military Standards ......................................................................................................................................... 7 
 
3. WDM STANDARDIZATION OVERVIEW ..................................................................................................... 8 
3.1 WDM Architecture Approach ........................................................................................................................ 8 
3.2 Aerospace Environmental Consideration ..................................................................................................... 8 
3.3 Telecommunication WDM Standards ........................................................................................................... 8 
3.4 Aerospace to WDM Standards Mapping ...................................................................................................... 9 
 
4. WDM ARCHITECTURES ........................................................................................................................... 11 
4.1 Bus .............................................................................................................................................................. 11 
4.2 Ring ............................................................................................................................................................. 13 
4.3 Star .............................................................................................................................................................. 14 
4.4 Switched ...................................................................................................................................................... 15 
4.5 Future Architectures .................................................................................................................................... 15 
 
5. AEROSPACE REQUIREMENTS ................................................................................................................ 16 
5.1 Temperature ................................................................................................................................................ 16 
5.1.1 Storage Temperature, Low-Side ................................................................................................................. 16 
5.1.2 Operational Temperature, Low-Side, Outside Enclosure ........................................................................... 16 
5.1.3 Operational Temperature, Low-Side, Inside Enclosure .............................................................................. 16 
5.1.4 Storage Temperature, High-Side ................................................................................................................ 16 
5.1.5 Operational Temperature, High-Side, Outside Enclosure .......................................................................... 16 
5.1.6 Operational Temperature, High-Side, Inside Enclosure ............................................................................. 17 
5.1.7 Effects of Temperature on WDM Systems and Mitigation of Those Effects ............................................... 18 
5.2 Vibration ...................................................................................................................................................... 18 
5.2.1 Operation through Vibration ........................................................................................................................ 18 
5.2.2 Types of Vibration ....................................................................................................................................... 18 
5.2.3 Connector Vibration Standards ................................................................................................................... 18 
5.2.4 Module Vibration Limits ............................................................................................................................... 19 

Copyright SAE International 
Provided by IHS under license with SAE

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



SAE AIR5667 Page 2 of 46 
 
5.2.5 Effects of Vibration on WDM Systems ........................................................................................................ 19 
5.3 Mechanical Shock ....................................................................................................................................... 19 
5.3.1 Connector Shock ........................................................................................................................................ 20 
5.3.2 Transceiver Shock ...................................................................................................................................... 20 
5.3.3 Effects of Shock .......................................................................................................................................... 20 
5.4 Contamination Exposure ............................................................................................................................. 20 
5.5 Outgassing .................................................................................................................................................. 20 
5.6 Internal Moisture and Hermeticity ............................................................................................................... 21 
5.7 Forbidden Hazardous Materials .................................................................................................................. 21 
5.8 Materials which Degrade under Exposure to Light ..................................................................................... 21 
5.9 Radiation ..................................................................................................................................................... 21 
5.10 Additional Environmental Effects ................................................................................................................ 21 
5.11 Comparison to Commercial Standards ....................................................................................................... 21 
5.12 Summary – Environment ............................................................................................................................ 22 
 
6. TELECOMMUNICATIONS WDM STANDARDS ........................................................................................ 23 
6.1 IEC .............................................................................................................................................................. 23 
6.2 Telcordia ..................................................................................................................................................... 25 
6.2.1 Telcordia GR-1209 ...................................................................................................................................... 25 
6.2.2 Telcordia GR-1221 ...................................................................................................................................... 25 
6.2.3 Telcordia GR-1312 ...................................................................................................................................... 26 
6.2.4 Telcordia GR-468 ........................................................................................................................................ 26 
6.2.5 Telcordia GR-2918 ...................................................................................................................................... 26 
6.3 TIA/EIA ........................................................................................................................................................ 27 
6.3.1 TR-42.11 Optical Systems .......................................................................................................................... 27 
6.3.2 TR-42.13 Passive Optical Devices and Components ................................................................................. 27 
6.4 ITU ............................................................................................................................................................... 28 
 
7. AEROSPACE TO WDM STANDARDS MAPPING AND GAP DEFINITION – DEVICES .......................... 29 
7.1 Fiber Optic Receivers ................................................................................................................................. 29 
7.1.1 Performance ................................................................................................................................................ 29 
7.1.2 Reliability/Environmental ............................................................................................................................. 29 
7.2 Fiber Optic Transmitters ............................................................................................................................. 30 
7.2.1 Performance ................................................................................................................................................ 30 
7.2.2 Reliability/Environmental ............................................................................................................................. 31 
7.3 Multiplexers and Demultiplexers ................................................................................................................. 32 
7.3.1 Performance ................................................................................................................................................ 32 
7.3.2 Reliability/Environmental ............................................................................................................................. 34 
7.4 Optical Amplifiers ........................................................................................................................................ 36 
7.4.1 Performance ................................................................................................................................................ 36 
7.4.2 Reliability/Environmental ............................................................................................................................. 39 
7.5 Optical Add / Drop Filters ............................................................................................................................ 39 
7.5.1 Performance ................................................................................................................................................ 39 
7.5.2 Reliability/Environmental ............................................................................................................................. 41 
7.6 Couplers/Splitters ........................................................................................................................................ 42 
7.6.1 Performance Parameters ............................................................................................................................ 42 
7.6.2 Reliability/Environmental ............................................................................................................................. 43 
 
8. NOTES ........................................................................................................................................................ 45 
8.1 Acronyms .................................................................................................................................................... 45 
8.2 Telcordia Technologies Inc Notice .............................................................................................................. 46 

 

Copyright SAE International 
Provided by IHS under license with SAE

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



SAE AIR5667 Page 3 of 46 
 

LIST OF FIGURES 

FIGURE 1 – BUS TOPOLOGY USING UNIDIRECTIONAL LINKS ..................................................................................... 12 
FIGURE 2 – BUS TOPOLOGY USING BIDIRECTIONAL LINKS ........................................................................................ 12 
FIGURE 3 – RING TOPOLOGY ........................................................................................................................................... 13 
FIGURE 4 – STAR TOPOLOGY ........................................................................................................................................... 14 
FIGURE 5 – SWITCH TOPOLOGY ...................................................................................................................................... 15 
FIGURE 6 – COOLING METHODS FOR AVIONICS MODULES ........................................................................................ 17 
FIGURE 7 – POWER SPECTRAL DENSITY FOR RANDOM VIBRATION (FROM MIL-STD-1344)   

AND REPLOTTED FOR CLARITY .................................................................................................................. 19 

LIST OF TABLES 

TABLE 1 –  SUMMARY OF WDM COMPONENTS STANDARDS RESOURCES CONSULTED ..................................... 10 
TABLE 2 –  LIST OF APPLICABLE MILITARY STANDARDS ........................................................................................... 22 
TABLE 3 –  EXAMPLE IEC DOCUMENTS FOR PASSIVE COMPONENTS (ADAPTED FROM ANSI DOCUMENTS 

DATABASE) FOCUSING ON REQUIREMENTS APPLICABLE TO SINGLE MODE FIBER SYSTEMS ...... 23 
TABLE 4 –  EXAMPLE IEC DOCUMENTS FOR OPTICAL AMPLIFIER PARAMETERS AND TEST METHODS ........... 24 
TABLE 5 –  TEMPLATE FOR DIGITAL RECEIVER CHARACTERISTICS ........................................................................ 29 
TABLE 6 –  TEMPLATE FOR RECEIVER PARAMETERS FOR CHARACTERIZATION  

OF RECEIVER OPERATION .......................................................................................................................... 30 
TABLE 7 –  TEMPLATE FOR ACCELERATED AGING TEST FOR OPTOELECTRONIC DEVICES .............................. 30 
TABLE 8 –  TEMPLATE FOR DIGITAL TRANSMITTER CHARACTERISTICS ................................................................ 31 
TABLE 9 –  TEMPLATE FOR TRANSMITTER PARAMETERS FOR CHARACTERIZATION  

OF TRANSMITTER OPERATION ................................................................................................................... 31 
TABLE 10 –  MULTIPLEXER/DEMULTIPLEXER PERFORMANCE PARAMETERS .......................................................... 32 
TABLE 11 –  OPTICAL PERFORMANCE CHARACTERISTICS FOR OPTICAL MULTIPLEXERS  

AND DEMULTIPLEXERS FROM GR-1209 .................................................................................................... 33 
TABLE 12 –  MULTIPLEXER/ DEMULTIPLEXER MEASUREMENT METHODS (FROM IEC 61753-081-2) ..................... 34 
TABLE 13 –  MULTIPLEXER AND DEMULTIPLEXER RELIABILITY/ENVIRONMENTAL PARAMETERS   

(FROM IEC 61753-081-2) ............................................................................................................................... 35 
TABLE 14 –  MULTIPLEXER AND DEMULTIPLEXER ENVIRONMENTAL AND RELIABILITY TEST METHODS  

(FOR ADDITIONAL INFORMATION, SEE IEC 61753-081-2) ........................................................................ 36 
TABLE 15 –  REQUIRED RELIABILITY TESTS FOR PASSIVE OPTICAL COMPONENTS   

(SECTIONS INDICATED ARE IN GR-1221) ................................................................................................... 36 
TABLE 16 –  TEMPLATE FOR BOOSTER AMPLIFIERS (BA) AND PREAMPLIFIERS FOR  

MULTICHANNEL APPLICATIONS .................................................................................................................. 37 
TABLE 17 –  TEMPLATE FOR OPTICAL FIBER AMPLIFIER CHARACTERISTICS .......................................................... 37 
TABLE 18 –  OPTICAL AMPLIFIER TEST METHOD SUMMARY (FROM IEC 61291-1) .................................................... 38 
TABLE 19 –  ENVIRONMENTAL PARAMETERS FOR BOOSTER AMPLIFIERS (BA) AND PREAMPLIFIERS  

FOR MULTICHANNEL APPLICATIONS DEFINED IN IEC 61291-4 .............................................................. 39 
TABLE 20 –  OPTICAL PERFORMANCE CRITERIA FOR PASSIVE OPTICAL COMPONENTS   

(DEFINED IN TELCORDIA GR-1209-CORE, ISSUE 3) ................................................................................. 40 
TABLE 21 –  OPTICAL FILTER TEST METHODS (FROM ITU G.671) ............................................................................... 41 
TABLE 22 –  PARAMETERS FOR FIBER OPTIC COUPLERS/SPLITTERS (FROM IEC 61753-2-3) ............................... 42 
TABLE 23 –  OPTICAL PERFORMANCE CRITERIA SUMMARY FOR PASSIVE OPTICAL COMPONENTS   

(COUPLERS SPLITTERS) FROM GR-1209 ................................................................................................... 43 
TABLE 24 –  ENVIRONMENTAL AND RELIABILITY PARAMETERS AND TEST METHODS FOR  

FIBER OPTIC COUPLERS AND SPLITTERS  
(REFERENCES TO RELEVANT IEC DOCUMENTS FROM IEC 61753-2-3) ................................................ 44 

 

Copyright SAE International 
Provided by IHS under license with SAE

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-


