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RATIONALE 

The aerospace industry requires precise standards for avionics system design. This document helps define interoperability 
requirements within and between optical Wavelength Division Multiplexed (WDM) Local Area Networks (LANs) used in 
military and aerospace applications. 
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1. SCOPE 

This Aerospace Standard (AS) 5659/4 Physical Layer Specification provides guidance for the physical layer of optical 
networks which use Wavelength Division Multiplexing (WDM), within the AS5659 WDM LAN specification document family. 
The physical layer consists of the optical interconnections between the functional components of the network. Performance 
requirements for general interconnections are described. For guidance, standards are identified, corresponding to each of 
several environments, which describe physical layer design, installation, maintenance, and training. 

2. REFERENCES 

2.1 Applicable Documents 

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications 
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the 
event of conflict between the text of this document and references cited herein, the text of this document takes precedence. 
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been 
obtained. 

2.1.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.  

AIR6004 Optical Networking Terminology 

AIR6005 General Requirements for WDM Backbone Networks 

AIR6006 Modeling and Simulation Capabilities for Aerospace WDM LAN Applications 

AIR6162  Fusion Splicing for Optical Fibers 

AS5658 Platform/Subsystem Common Interface Control Document Format 

AS5659 WDM LAN Standard 

AS5659/1 Transparent Optical Backbone Network (OBN) Specification 

AS5659/2 Access and Aggregation Specification 

AS5659/3 Network Management and Control Specification 

AS6021 Aerospace Fiber Optic Cable Assembly Drawing Specification 

AS6479   Splicer, Fusion, Fiber Optic, Aerospace 

MA5405   Splices, Fiber Optics, for Aerospace Inter-Connection Systems 

2.1.2 U.S. Military Specifications and Standards 

Copies of these documents are available at http://quicksearch.dla.mil.  

MIL-STD-1678 Part 1- Design and Installation Requirements 

MIL-STD-1678 Part 2- Optical Measurements 

MIL-STD-1678 Part 3- Physical, Mechanical, Environmental and Material Measurements  
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MIL-STD-1678 Part 6:  Parts and Support Equipment Commonality and Standardization Requirements, Cable 

Harness Configurations  

MIL-PRF-24623/6-7 Splice, Mechanical, Simplex Fiber Optic Cable, Aircraft 

MIL-PRF-24623/6A Splice Protector 

MIL-DTL-24728 Splice Tray and Splice Tray Holder 

MIL-PRF-29504/4-5 Termini, Fiber Optic Connector, Removable, General Specification For 

MIL-DTL-38999 Connectors, Circular, Miniature, High Density, Quick Disconnect, Environment Resistant, 
Removable Crimp And Hermetic Solder Contacts, General Specification For 

MIL-PRF-49291 Fiber, Optical, General Specification For 

MIL-PRF-64266 Connectors, Fiber Optic, Circular, Plug and Receptacle Style, Multiple Removable Genderless 
Termini, Environment Resisting General Specification For 

MIL-PRF-85045 Cables, Fiber Optics, General Specification For 

A-A-59799 Fusion Splicer 

2.1.3 U.S. Military Technical Reports 

Document is available by request from www.navair.navy.mil. 

NAVAIR 01-1A-505−4 Technical Manual, Installation and Repair Practices, Aircraft Fiber Optic Cabling  

2.1.4 ITU Publications 

Available from the International Telecommunication Union, Place des Nations, 1211 Geneva 20, Switzerland, Telephone: 
+41-22-730-5111, www.itu.int. 

ITU G.694.1 Spectral Grids for WDM Applications: DWDM Frequency Grid 

ITU G.694.2 Spectral Grids for WDM Applications: CWDM Wavelength Grid 

ITU-T G.652D Characteristics of a single-mode optical fibre and cable 

(NOTE:  The above standard refers to non-dispersion shifted fiber and cable.) 

ITU-T G.654 Characteristics of a cut-off shifted single-mode optical fibre and cable 

ITU-T G.655 Characteristics of a non-zero dispersion-shifted single-mode optical fibre and cable 

ITU-T G.657 Characteristics of a bending-loss insensitive single-mode optical fibre and cable for the access network 

2.1.5 TIA Publications 

ANSI/TIA/EIA publications are available from IHS Global Incorporated, IHS Markit, 15 Inverness Way East, Englewood, CO 
80112, Telephone 800-854-7179, www.global.ihs.com. 

TIA-492-CAAA / OS1 Detail Specification for Class Iva Dispersion-Unshifted Single Mode Optical Fibers 

TIA-492-CAAB / OS2 Detail Specification for Class Iva Dispersion-Unshifted Single Mode Optical Fibers / Low Water 
Peak 
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TIA-47 500000-B Generic Specification for Fiber Optic Connectors 

TIA-604 Fiber Optic Connector Intermateability Standards (FOCIS) 

TIA-568-B.3/C.0/C.3 Commercial Building Fiber Optic Standards 

TIA-455-8 Measurement of Splice or Connector Loss and Reflectance using an OTDR 

2.2 Related Publications 

The following publications are provided for information purposes only and are not a required part of this SAE Aerospace 
Technical Report. 

2.2.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.  

AIR5601 A Guideline for Application of RF Photonics to Aerospace Platforms 

AIR5667 Fiber Optic Wavelength Division Multiplexed (WDM) Singlemode Interconnect and Component Standards 
Mapping for Aerospace Platform Applications – Device Level Specification 

AIR6282 Fiber Optic Harsh Environment Test Methods Cross Reference Document 

AS5603 Digital Fiber Optic Link Loss Budget Methodology for Aerospace Platforms 

2.2.2 U.S. Military Specifications and Standards 

Copies of these documents are available at http://quicksearch.dla.mil. 

MIL-STD-2042 (Methods 2K1, 2K2, and 2K3) Fiber Optic Cable Topology Installation, Standard Methods for Surface 
Ships and Submarines 

2.2.3 ARINC Publications 

Available from ARINC, 2551 Riva Road, Annapolis, MD 21401-7435, Tel: 410-266-4000, www.arinc.com. 

Specification 859 Part 0 WDM LAN Specification 

Specification 859 Part 1 Transparent Optical Backbone Specification 

Specification 859 Part 2 Access and Aggregation Specification 

Specification 859 Part 3 Network Management and Control Specification 

Specification 859 Part 4 Physical Layer Specification 

Report 801-3: Fiber Optic Connectors and Termini 

Report 802-2: Fiber Optic Cables (single mode only) 

Report 803-3: Fiber Optic Design Guidelines  

Report 804-1: Fiber Optic Active Device Specification 

Report 805-4: Fiber Optic Test Procedures 
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Report 806-5: Fiber Optic Installation and Maintenance 

Report 807-3: Fiber Optic Training Requirements 

2.2.4 ANSI Publications 

Copies of these documents are available online at http://webstore.ansi.org/.  

Z136.1 Safe Use of Lasers 

Z136.2 Safe Use of Optical Fiber Communication Systems Utilizing Laser Diode and LED Sources 

ANSI/Telecommunications Industry Association (TIA), ANSI/TIA 440 Fiber Optic Terminology 

2.2.5 IEC Publications  

Available from IEC Central Office, 3, rue de Varembe, P.O. Box 131, CH-1211 Geneva 20, Switzerland, Tel: +41 22 919 02 
11, www.iec.ch. 

IEC 60825 Safety of Laser Products 

2.2.6 TIA Publications 

ANSI/TIA/EIA publications are available from IHS Global Incorporated, IHS Markit, 15 Inverness Way East, Englewood, CO 
80112, Telephone 800-854-7179, www.global.ihs.com. 

TIA-492AAAD (OM4) Multimode Fiber (for support of Vertical Cavity Surface Emitting Laser or VCSEL) 

TIA-492AAAE (OM5) Multimode Fiber (for support of Short Wavelength Division Multiplexing or SWDM) 

2.2.7 Additional References 

The appendices of this specification cite specific references for guidance in selection of components and practices for 
specific environments. 

[1] M. Beranek, M. Hackert, B. McDermott, J. Cotterill, E. Ebert, L. Feix, D. Martinec, “Military and Aerospace Standards 
for Digital Avionics Fiber Optics Systems,” Proceedings of the 30th IEEE Digital Avionics Systems Conference, 
Seattle WA, 2011.  

3. WDM LAN FUNCTIONAL ELEMENTS AND INTERFACES 

Figure 1 presents a summary of the WDM LAN architecture as defined by the AS5659 specifications. 
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