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Loss Budget Specification for Fiber Optic Links

RATIONALE

The aerospace industry requires precise standards for avionics system design. To ensure that the aerospace fiber optics
industry also adopts these same high standards, it is essential that a common set of fiber optic system design procedures
be established. This document outlines procedures needed for digital avionics fiber optic link system design that help to
assure it complies with aerospace industry best practices.
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3. REQUIREMENTS

n National Standard for Safe Use of Lasers

In order to perform a digital optical loss budget calculation, a method and several parameters must be selected and

defined.

Standards document AS5603 details three methods for calculating a digital optical loss budget. These include the Worst

Case Method, the Statis
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TABLE 1 - ALLOWED DIGITAL OPTICAL LOSS BUDGET METHODS
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Allowed Method of Calculation
Selected Method Worst Case Statistical N_umeerlf:al
(Simulation)
I Worst Case Allowed Allowed Alloyed
Il Statistical X Allowed Alloyved
[l | Numerical (Simulation) X X Alloyved
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the categories listed in T
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TABLE 2 - DIGITAL OPTICAL LOSS BUDGET CATEGORIES AND DEFINED PARAMETERS
Required Optional
Categor} MREQ C MREQ(SAT) Intended Use
aB %o aB

A 1.5 99.9999 0 . "
B 3 99.99 0 F"ghgg”nifa'
C 45 99 0 Y
D 1.5 99.99 0 . "
E 3 99 0 Mlsglosr;eCrrl;lstwal
F 45 95 0 Y
G 0 99.99 0 Non-Mission
H 1.5 99 0 Critical Systems
| 3 95 0 y
J 0 95 0 Prototypes
Z As Defined As Defined As Defined As Defined
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Category A, B, and C are intended for flight critical systems (flight safety or safety of flight) and for systems with high
availability requirements. Note that these three categories are intended to yield statistically equivalent performance.

Category D, E, and F are intended for mission critical systems (mission essential). Note that these three categories are
intended to yield statistically equivalent performance.

Category G, H, and | are intended for non-mission critical systems (non-mission essential). Note that these three
categories are intended to yield statistically equivalent performance.

Category J is intended for experimental and demonstration systems with limited lifetimes. This category is also used to
show feasibility of systems where the exact components and cable runs are not production-defined, such as experimental
systems.

Category Z is intended|for systems where the requesting entity and the performing entity. have negotiated specific
parameters for the targef system.

4. DOCUMENTATION
Unless otherwise specifig¢d, the following data shall be reported:
1. Title of results: Digitdl Fiber Optic Loss Budget Calculation
2. Identification of stanglard used (AS5750)

3. Identification of fiber|optic link whose loss budget is being calculated (adequate information| accurately documenting
link physical charactgristics and operational parameters, e.g.fiber type, length, wavelength, gtc.).

4. Date the loss budgef calculation was performed
5. Loss budget calculatjon method used (I — Worst Case, Il — Statistical, or Il — Numerical (Simylation))
6. Identification of loss pudget category (A, B,«C, etc)

7. For category Z, defined parameter valuesfor Mgeq, C, and optionally Mgeqsa)
8. Numerical results of the loss budget calculation

9. Pass/ fail results of fhe losstbudget calculation

United States military applications require that the following information shall also be reported| for each test. For other
(nonmilitary) applicationiﬁmmmmrmﬁm pon request.

10. Responsible entity performing the loss budget calculation

5. SPECIFICATION AND INFORMATION REQUIREMENTS
The following details shall be specified when using this standard:

1. Base loss budget calculation method to be used (I — Worst Case, Il — Statistical, or Il — Numerical (Simulation)). If no
method has been selected, | — Worst Case is selected by default

2. Loss budget calculation category to be used (A, B, C, etc). If no category has been selected, category A is selected
by default

3. |Ifloss budget calculation category Z, the specific defined parameter values for Mreq, C, and optionally Mgeqsan

4. Relevant physical and operational parameters, e.g. fiber type, length, wavelength, etc,
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