AS5603™

AEROSPACE

REV. A

INTERNATIONAL-

STANDARD

Issued 2007-11
Revised 2010-11
Reaffirmed 2024-10
Superseding AS5603

(R) Digital Fiber Optic Link Loss Budget Methodology for Aerospace Platforms

RATIONALE

The aerospace industry requires precise standards for avionics system design. To ensure that the aerospace fiber optics

industry also adopts the
be established. This dofument outlines procedures needed for digital avionics fiber optic link sy
assure it complies with aerospace industry best practices.

This document may be Used as a stand-alone process but is intended to be used in conjunction with
key parameters to be prpvided by the requesting entity. This revision of the document ‘€xplicitly de

stem design procedures
tem design that help to

AS5750 which specifies
scribes the process and

documentation required|to perform a digital fiber optic link loss budget. Theoreticahderivation, background material, and

additional information provided in the original version of this document have beetvpreserved in AlR

AS5603A has been reaffirmed to comply with the SAE Five-Year Review policy.

R6113.

TABLE OF CONTENTS
1. SO0 ] = = o U RN 2
2. L o N (O e HO T 2
2.1 Applicable DOCUMENTS ......ooiiiiiiiii e N e ettt et e e e e e e e e e e e e e e e e bbnereereseeeeeeeeee s de et 2
2.2 [RGCIE LYo U] o] [To7= 11 ] o =T o Y R 2
2.3 [ L2 11 (e T T Y T 3
3. N RO 1) 10 Lo 1 1 ] e KO 3
4. SPECIHICATION AND,INEORMATION REQUIREMENTS ......cccoiiiiiiiiveeviieeeevie e 3
5. PROCHDURE ..o ettt e e e e e e e e e e e e e e e e e er e s e eneeeesees e 3
5.1 Describe the Digital Optical LiNK ...........coooiiiiiiiiiiiiieeeeeeee e e 3
5.2 Preparg OptiCAIDALA. ..........eeiiiiiiiiiiee e e 5
5.3 [od=T g {0141 [ OF=1TcC | £= 110 o E= Y R 7
5.4 ROV B R BSUILS ...ttt e i i ettt ee it e et seteteeetsseeesssssesssesssaesssesenstessnsasensssedussessnsersssssssnsersnseessnees 11
6. DOCUMENTATION L.ttt e e e ettt e et et e e e e e et e e e e et b eeaesaaa s eeessaaa s eeaeabaa s eessaaaaeeeeatansssrsrnassns 11
7. I O 12
7.1 [ CEAVZ S o] o T Lo [Tor=1 (o ) T 12
APPENDIX A RELEVANT STATISTICS (INFORMATIVE) .......coi ittt e et s st ae s e n e e e e e aaaaaaeaeas 13
APPENDIX B SAMPLE WORST CASE LOSS BUDGET (INFORMATIVE) .ccoviiiiiieee e a e e 14

SAE Executive Standards Committee Rules provide that: “This report is published by SAE to advance the state of technical and engineering

sciences. The use of this report is

entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and

suggestions.
Copyright © 2024 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, transmitted, in any form or by any means, electronic, mechanical, photocopying,

recording, or otherwise, or used for text and data mining, Al training, or similar technologies, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel:  877-606-7323 (inside USA and Canada)
:e': '7';47?;;7;‘73;)970 (outside USA) For more information on this standard, visit
ax: - =
Email: CustomerService@sae.org https://www.sae.org/standards/content/AS5603A/
SAE WEB ADDRESS: http://www.sae.org



https://www.sae.org/standards/content/AS5603A/
https://saenorm.com/api/?name=b8770ecdbc1451089be70bf281629629

SAE INTERNATIONAL AS5603™A Page 2 of 15

1. SCOPE

This document defines the steps and documentation required to perform a digital fiber optic link loss budget. This
document does not specify how to design a digital fiber optic link. This document does not specify the parameters and
data to use in a digital fiber optic link loss budget.

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 Intefnational, 400 Commonwealth Drive, Warrendale, PA 15096-000%,.Tel: 87[/-606-7323 (inside USA
and Canada) or 724-77-4970 (outside USA), www.sae.org

AS5750 Loss Bydget Specification for Fiber Optic Links
2.2 Related Publicatigns

The following publications are provided for information purposes only andare not a required par{ of this SAE Aerospace
Technical Report.

2.2.1 SAE Publicatiorns

Available from SAE Intefnational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 87[/-606-7323 (inside USA
and Canada) or 724-77§-4970 (outside USA), www.sae0rg

AIR6113 Guidelinjes for Design of Digital Fiber'Optic Link Loss Budget Methodology
2.2.2 RTCA Publications

Available from Radio Tgchnical Commission for Aeronautics Inc., 1828 L Street, NW, Suite 805, Washington, DC 20036,
Tel: 202-833-9339, www.rtca.org

DO-160 Environmental €onditions and Test Procedures for Airborne Equipment

2.2.3 TIA Publicationg

Available from Telecommunications Industry Association, 2500 Wilson Boulevard, Suite 300, Arlington, VA 22201, Tel:
703-907-7700, www.tiaonline.org/standards/

TIA-440-B Fiber Optic Terminology
TIA-455 Fiber Optic Test Procedures
2.2.4 U.S. Government Publications

Available from the Document Automation and Production Service (DAPS), Building 4/D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094, Tel: 215-697-6257, http://assist.daps.dla.mil/quicksearch/

MIL-STD-810 Environmental Engineering Considerations and Laboratory Tests

MIL-STD-2052 Fiber Optic Systems Design
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2.3 Definitions

ACTUAL MARGIN: This parameter is represented by Mct. This parameter is the calculated amount of additional optical
power in the digital optical link.

ACTUAL SATURATION MARGIN: This parameter is represented by Macrsan. This parameter is the calculated amount of
excessive optical power in the digital optical link. This parameter is typically optional in calculating digital fiber optic link
loss budgets.

CONFIDENCE LEVEL: This parameter is represented by C. This parameter is the numerical value representing the
quality of the data provided and the results of the digital fiber optic link loss budget.

REQUIRED MARGIN: This parameter is represented by Mgreq. This parameter is an amount of optical power in the digital

optical link set aside to accommodate unknown and unexpected losses.

REQUIRED SATURATI
power in the digital opt
parameter is typically op|
3. INTRODUCTION

This document details tf

the Statistical Method,
increasing accuracy. No

The method to perform
and documentation. In
procedure stage, the st

DN MARGIN: This parameter is represented by Mgeqsan. This parametey
cal link set aside to accommodate losses that have not occurred-and
tional in calculating digital fiber optic link loss budgets.

ree methods for calculating a digital optical loss budget{. These include t
and the Numerical (Simulation) Method. These mé€thads require increa
e that AS5750 allows for using a more accurate method over the method

a digital optical loss budget is broken down into three general stages: S
he specification stage, the high level goal.of the digital optical loss bug
bps to accomplish the digital optical losS*budget are provided. In the dg

is an amount of optical
Lnexpected gains. This

he Worst Case Method,
1sing effort but provide
selected.

pecification, procedure,
iget is captured. In the
cumentation stage, the

information generated by the digital optical loss budget is described.

4. SPECIFICATION AND INFORMATION REQUIREMENTS

The following details shgll be specified when using(this standard:

a. Base loss budget cdlculation method to be-used (I — Worst Case, Il — Statistical, or Il — Numgrical (Simulation)). If no
method has been sdlected, | — Worst Case is selected by default.

b. The specific defined|parameter value for required margin, Mgrgg.

c. The specific defined|parametervalue for confidence level, C.

If required, the following|details shall be specified before using this standard:

d. The specific defined parameter value for required saturation margin, Mgeqsat)-
Note that AS5750 provides the information necessary for this step.
5. PROCEDURE

5.1 Describe the Digital Optical Link

The first step is to generate a complete description of the digital optical link. This description starts with the optical source
of the digital optical link where the digital information is first converted to light, for example, a directly modulated laser. The
description ends with the optical destination where the light is converted back to digital information, for example, a
photodiode. For complex optical systems where the light from one optical source may reach more than a single optical
destination, each significantly different optical path between a single optical source and multiple optical destinations
should be treated as different digital optical links and should have separate digital optical loss budgets calculated for each
resulting digital optical link.


https://saenorm.com/api/?name=b8770ecdbc1451089be70bf281629629

SAE INTERNATIONAL AS5603™A Page 4 of 15

5.1.1 Description List

A description list of the digital optical link shall be generated.
5.1.1.1 Describe Optical Source

The optical source of the digital optical link shall be included in the description list of the digital optical link. The optical
source shall be identified uniquely. An example of unique identification is “Unit A, laser 3.” The type of optical source and
manufacturer should be noted.

5.1.1.2 Describe Optical Elements

The optical elements of the digital optical link shall be included in the description list of the digital optical link. Typically

these optical elements are part of an optlcal cable plant. Optlcal elements are components
significantly affect the p

parately in the description list. Note that some optical systems‘have optig
Table 1. These optical eJements unlisted in Table 1 shall be included in the description list. Each ¢
in the description list shall be identified uniquely. An example of unique identification is “Unit B, f
The type of optical elemg¢nt and manufacturer should be noted.

element shall be listed s

5.1.1.3 Describe Opti¢al Destination
The optical destination
destination shall be ide
destination and manufad

df the digital optical link shall be included in‘the description list of the digita
tified uniquely. An example of unique identification is “Unit B, PIN diode
turer should be noted.

TABLE 1 — OPTICAL ELEMENTS-TO INCLUDE IN DESCRIPTION LIST

or interfaces that may
able 1 is a list of items
digital optical link has a
gth demultiplexer if the
ts may have negligible
, each duplicate optical
al elements not listed in
ptical element included
Iter 2, port 1 to port 3.”

optical link. The optical
4.” The type of optical

Optical Elemen Comment

Connector There tmay be a variety of connector types in an optical

loss value is based on the insertion loss of a mated pair of

ink. This optical
optical termini.

Attenuator

Mode Conditioning Cable

Wavelength Filte

=

Include multiplexing and demultiplexing elements

Optical Isolator Typically used with lasers and optical amplifiers to supp

flow of light

ess the reverse

ThiS device routes Hgnt from a Select iINput 10 a select out
convert to an electrical signal

Optical Switch

ut and does not

Coupler Also referred to as combiner, star coupler, power splitter, and monitor tap
Modulator

Optical Amplifier

Optical Fiber Loss measured over planned length of the optical fiber

Optical Waveguide

Loss measured over planned length of the optical waveguide

Mechanical splices are more likely to have significant losses to merit
inclusion in the optical element list while fusion splices are typically
negligible

These devices are typically used in single-mode fiber optic systems to
adjust between sections of differing mode fields

Splices

Mode Field Adapters

Extreme Optical Fiber Bends | Bends that are permanently planned in the design and not transitory
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5.1.2 Environmental Conditions

The expected environmental conditions for the digital optical link shall be documented. The environmental conditions for
different parts of the link should be documented separately if the environmental conditions for different parts of the link are
significantly different. Environmental conditions shall include temperature range and vibration spectrum. There are many
other environmental conditions that should be included. See AIR6113, MIL-STD-810, or RTCA DO-160 for a more complete
list and descriptions of potential environmental conditions. As a guideline, environmental conditions would be documented if
they significantly impact any item in the description list. Note that a seemingly insignificant impact in a single item in the
description list may become significant when grouped with other items that are impacted in the same fashion.

5.1.3 Additional Characteristics

If there are any additional characteristics to be separately accounted for in the digital optical link, they shall be
documented. These characterlstlcs may be additional penaltles or adjustments that capture the interaction between the
components in the optica G C : callyaccou ed for in the optical loss
data and do not need fto be extracted and mcluded separately See AIR6113 for a I|st and descriptions of potential
additional characteristics.

5.1.4 Review Descripfion

Once the description lisf, environmental conditions, and additional characteristics are ‘documented, they shall be provided
to the entity requesting the loss budget. Ideally, this information should be reviewed with the entity before continuing. This
step ensures completeness and agreement on the description list and thesincluded environmental conditions before
investing further effort.
5.2 Prepare Optical Dpta

Optical data is needed for every item in the description list. Thistinformation may come from a variety of sources. These
sources are listed in Table 2.

TABLE 2 — SOURCES FOR OPTICAL DATA

Opticdl Data Source Comment
Field data This is data collected from fielded components
Test data This is data taken with a test setup in a laboratofy

Manufacturer specification

Calculated

The optical data needs tp be frepared differently due to the differences in the loss budget calculation methods. If method |
— Worst Case was seledted,\the optical data shall be prepared as described in Section 5.2.1. If method Il — statistical was
selected, the optical data-shall be prepared as described in Section 52.2. If method Il — numerical (simulation) was
selected, the optical data shall be prepared as described in Section 5.2.3.

Optical data prepared for an optical source shall be recorded in absolute terms on a logarithmic scale (dBm). Optical data
prepared for an optical destination shall be recorded in absolute terms on a logarithmic scale (dBm). Optical data
prepared for optical elements shall be recorded in relative terms on a logarithmic scale (dB). For an optical element that
has an optical loss, the optical data shall be positive. For an optical element that has an optical gain, optical data shall be
shall be negative. Optical data prepared for additional characteristics shall be recorded in relative terms on a logarithmic
scale (dB). For additional characteristics that have an optical loss, the optical data shall be positive. For additional
characteristics that have an optical gain, the optical data shall be negative.

5.2.1 Method | — Worst Case Data Preparation

For every item in the description list, a worst case value shall be determined based on the type of item.
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5.2.1.1 Data for Optical Source

The worst case value of the optical source shall be the minimum (weakest) optical output power over the documented
environmental conditions with a confidence level of C. Note that this worst case value should not be a value where the
optical source would be considered broken or non-functional. This worst case value shall be documented for the uniquely
identified optical source in the description list. The source of the optical data (from Table 2) for the uniquely identified
optical source shall be documented.

5.2.1.2 Data for Optical Elements

The worst case value shall be documented for each uniquely identified optical element in the description list. The worst
case value of each optical element shall be the maximum optical loss over the documented environmental conditions with
a confidence level of C. If an optical element provides optical gain, then its worst case value shall be the minimum optical
gain over the documented environmental conditions with a confidence level of C. Note that this worst case value should
not be a value where the—optica gurce of the optical data
(from Table 2) for each mquely |dent|f|ed optlcal element shaII be documented

5.2.1.3 Data for Opticial Destination

The worst case value
environmental condition
optical destination woul
uniquely identified opti

of the optical destination shall be the maximum (weakest)’sensitivity
5 with a confidence level of C. Note that this worst case value should n
d be considered broken or non-functional. This worst.case value shall
| destination in the description list. The source of the ‘eptical data (from T

c
identified optical destinerion shall be documented.

5.2.1.4 Data for Addit
If there are any addition
characteristic shall be do
over the documented er]
gain, then its worst cas
confidence level of C. Th
5.2.1.5 Optional Satu
If the required saturatior
optional method is also
item for every item in the

The best case value of
environmental condition
source would be consid

onal Characteristics

pl characteristics documented for the digital optical link, the worst case va
cumented. The worst case value of eack’additional characteristic shall be t
vironmental conditions with a confidence level of C. If an additional chara
b value shall be the minimum _optical gain over the documented environf
e source of the optical data (fram Table 2) for each additional characteristic

fation Method | — Worst Case Data Preparation
margin is specified.for the worst case method, the steps in this subsectio

eferred to as the‘best case scenario. A best case value shall be determin
description list:

over the documented
bt be a value where the
be documented for the
able 2) for the uniquely

llues for each additional
he maximum optical loss
cteristic provides optical
nental conditions with a
shall be documented.

h shall be followed. This
ed based on the type of

the optical”’source shall be the maximum (strongest) optical output power over the documented

5 withla confidence level of C. Note that this best case value shall not be 3
breddbroken or non-functional. This best case value shall be document fa

value where the optical
r the uniquely identified

optical source in the des

crigtion list. The source of the optical data (from Table 2) for the uniquely

identified optical source

shall be documented.

The best case value shall be documented for each uniquely identified optical element in the description list. The best case
value of each optical element shall be the minimum optical loss over the documented environmental conditions with a
confidence level of C. If an optical element provides optical gain, then its best case value shall be the maximum optical
gain over the documented environmental conditions with a confidence level of C. Note that this best case value shall not
be a value where the optical element would be considered broken or non-functional. The source of the optical data (from
Table 2) for each uniquely identified optical element shall be documented.

The best case value of the optical destination shall be the minimum (weakest) saturation over the documented
environmental conditions with a confidence level of C. Note that this best case value shall not be a value where the optical
destination would be considered broken or non-functional. This best case value shall be documented for the uniquely
identified optical destination in the description list. The source of the optical data (from Table 2) for the uniquely identified
optical destination shall be documented.
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If there are any additional characteristics documented for the digital optical link, the best case values for each additional
characteristic shall be documented. The best case value of each additional characteristic shall be the minimum optical loss
over the documented environmental conditions with a confidence level of C. If an additional characteristic provides optical
gain, then its best case value shall be the maximum optical gain over the documented environmental conditions with a
confidence level of C. The source of the optical data (from Table 2) for each additional characteristic shall be documented.
5.2.2 Method Il — Statistical Data Preparation

For every uniquely identified item in the description list, a mean value and a standard deviation shall be documented.
Each mean value and standard deviation shall be over the documented environmental conditions. Note that this mean

and standard deviation should be based on data from functional items. The source of the optical data (from Table 2) for
each uniquely identified item shall be documented.

If there are any additional characteristics documented for the digital optical link, the mean and standard deviation shall be
documented for each additional-characteristic—The source-of the npﬁr‘nl data (frnm Table 2) for each additional
characteristic shall be dgcumented.

Note that optional satura
the calculation.

ition data preparation is not necessary for the statistical method as saturation is accounted for in

5.2.3 Method Il — Nurperical (Simulation) Data Preparation

For every uniquely ident
shall account for the

conditions may be acco
curves at different envi

fied item in the description list, a distribution curveshall be documented.
ange of documented environmental conditions) If' necessary, accour
mplished through parametric adjustments to thé distribution curve or havi
ronmental condition ranges. Note that this @istribution curve should b

functional items. The solirce of the optical data (from Table 2) for each uniquely identified item shal

If there are any addition

Al characteristics documented for the digital optical link, a distribution cur

for each additional chargcteristic. The source of the opticaldata (from Table 2) for each additiona

documented.

Note that optional satufation data preparation isnat necessary for the numerical (simulation)

accounted for in the cald
5.2.4 Review Optical

Once the optical data is
should be reviewed with

before investing further ¢

5.3 Perform Calculatidg

ulation.

Data

documented,tit'shall be provided to the entity requesting the loss budget.
the entity-before continuing. This step ensures completeness and agree

pffort.

ns

Each distribution curve
ting for environmental
ng alternate distribution
e based on data from
| be documented.

e shall be documented

\l characteristic shall be

nethod as saturation is

Ideally, this information
nent on the optical data

The calculation of the actual margin of the digital optical link needs to be performed differently due to the differences in the
loss budget calculation methods. If method | — worst case was selected, the calculation shall be performed as described in
Section 5.3.1. If method Il — statistical was selected, the calculation shall be performed as described in Section 5.3.2. If
method Il — numerical (simulation) was selected, the calculation shall be performed as described in Section 5.3.3.

5.3.1 Method | — Worst Case Calculation

The actual margin for the worst case method shall be calculated by the following equation:

Mpact=P-R-E-A (qu)
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where:
P is the documented worst case value for the optical source from the description list
R is the documented worst case value for the optical destination from the description list
E is the sum of the documented worst case values for all of the optical elements from the description list
A is the sum of the documented worst case values for all of the documented additional characteristics
5.3.1.1 Optional Saturation Method | — Worst Case Calculation

The optional actual saturation margin in the worst case method shall be calculated by the following equation:

Miciean - R=PFE+A (Eq. 2)
where:
P’ is the documented best case value for the optical source from the description list

R’ is the documenteql best case value for the optical destination from the deseription list
E’ is the sum of the flocumented best case values for all of the optical elements from the descrjption list
A’ is the sum of the locumented best case values for all of the documented additional charactgristics
5.3.2 Method Il — Statistical Calculation
The actual margin for th¢ statistical method shall be calculated by the following equation:
Mact =Pp+Rn—En—An-Ko (Eq. 3)
where:
P., is the documentgd mean value for theyoptical source from the description list
R, is the documented mean value. for the optical destination from the description list
E., is the sum of the|documented mean values for all of the optical elements from the descriptipn list

A, is the sum of the|documented mean values for all of the documented additional characteristics

K is the confidence multiplier determined by Eq. 4
ois the total standard deviation calculated in Eq. 5

The confidence multiplier satisfies the following equation:

C =100 x %f_‘; e 7 /2dy (Eq. 4)

where typical values of K, the confidence multiplier, for given values of C, the confidence level, are documented in
APPENDIX A.


https://saenorm.com/api/?name=b8770ecdbc1451089be70bf281629629

SAE INTERNATIONAL AS5603™A Page 9 of 15

The total standard deviation is calculated by the following equation:

1

0= (0p? +0R? + 02 + 0%+ + Opi” + 01> + 0% + o + oaK>)? (Eq. 5)
where:
op is the documented standard deviation for the optical source from the description list
or is the documented standard deviation for the optical destination from the description list
og; is the documented standard deviation for the jth optical element from the description list

ok IS the documented standard deviation for the kth documented additional characteristic

5.3.2.1 Optional Satufation Method Il — Statistical Calculation
The optional actual satufation margin in the statistical method shall be calculated by the fgllowing gquation:

Mactsan =Rm —Pm +En +Ap—K o (Eq. 6)
where:
P., is the documented mean value for the optical source from the desecription list

R is the documentéd mean value for the optical destination from\the description list

E., is the sum of the|documented mean values for all of the-optical elements from the descriptipn list

An, is the sum of the|documented mean values for all:of the documented additional characteristics

K is the confidence multiplier determined by Eg."4

ois the total standand deviation calculated in Eq. 5
5.3.3 Method Il — Nurherical (Simulation))Calculation

This method simulates the digital optieal link n times, calculating the margin of the link each time| The resulting statistics
on the interim margins afe then used to calculate the actual margin and optional actual saturation margin.

The digital optical link slall be*Simulated a minimum number of times to provide a sufficiently staple actual margin within
the required confidenceTIeveI. This may be accomplished by monitoring the results of an iterative analysis of the interim
margin until the results fall within the desired range of the final asymptotical value. Alternatively, the number of repetitions
may be determined through statistical theory.

In a single iteration, the following steps shall occur:

a. Each unique item in the description list shall have a value randomly chosen according to the distribution curve
documented for that item and the environmental conditions of that item.

b. Each additional characteristic documented for the digital optical link shall have a value randomly chosen according to
the distribution curve documented for that additional characteristic.

c. The interim margin of this iteration shall be calculated by the following equation:

Mi:Pi_Ri_Ei_Ai (Eq 7)
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where:

i is the number of th

e current iteration

P; is this iteration’s random value for the optical source from the description list

R is this iteration’s random value for the optical destination from the description list

E; is the sum of this iteration’s random values for all of the optical elements from the description list

A, is the sum of this iteration’s random values for all of the documented additional characteristics

d.

iterations are compl
e. The optical interim s
where:

i is the number of th

P; is this iteration’s r

R; is this iteration’s 1

E; is the sum of this

A, is the sum of this

be obtained once th

Once the above steps h
method shall be calculat

where:

M, is the mean vall

owm is the standard d

The optional interim

ete.

The interim margin of this iteration shall be stored such that a mean and standard deviation may be obtained once the

pturation margin of this iteration shall be calculated by the following equati

Misat) = Ri—=Pi + Ej + A;

b current iteration

andom value for the optical source from the description list

andom value for the optical destination from the description list

teration’s random values for all of the gptical elements from the descriptio
teration’s random values for all of the documented additional characteristi

saturation margin of this iteration shall be stored such that a mean and
b iterations are complete.

ave been repeated.asufficient number of times, the actual margin for the
d by the following ‘equation:

Mact = My — Koy

ecof the interim margin values stored in the above step d.

(Ea. 8)

n list
o

standard deviation may

e numerical (simulation)

(Eq. 9)

eviation of the interim margin values stored in the above step d.

K is the confidence multiplier determined by Eq. 4

The optional actual saturation margin for the numerical (simulation) method shall be calculated by the following equation:

where:

Macrsan = Mmisan — K owsarn

Mmsar) is the mean value of the interim margin values stored in the above step f.

omsa) IS the standa

rd deviation of the interim margin values stored in the above step f.

K is the confidence multiplier determined by Eq. 4

(Eq. 10)


https://saenorm.com/api/?name=b8770ecdbc1451089be70bf281629629

SAE INTERNATIONAL AS5603™A Page 11 of 15

5.4 Review Results

Once the actual margin has been calculated, the actual margin for the digital optical link shall be documented. If the actual
margin is less than the required margin, the digital optical link does not meet and fails the requirements of the design
according to the selected method. If the actual margin is greater than or equal to the required margin, the digital optical
link meets and passes the requirements of the design according to the selected method. This pass / fail result for the loss
budget shall be documented for the digital optical link.

If the optional actual saturation margin has been calculated, the optional actual saturation margin shall be documented. If
the actual saturation margin is less than the required saturation margin, the digital optical link does not meet and fails the
requirements of the design according to the selected method. If the actual saturation margin is greater than or equal to the
required saturation margin, the digital optical link meets and passes the requirements of the design according to the
selected method. This pass / fail result for saturation shall be documented for the digital optical link.

6. DOCUMENTATION

Unless otherwise specified, the following data shall be reported:

a. Title of results: Digital Fiber Optic Loss Budget Methodology

b. Identification of stanfard used (AS5603)

c. ldentification of the digital optical link being analyzed

d. Date the digital fiber|optic loss budget was performed

e. Methodology used: I[— worst case, Il — statistical, or Il — numerical (simulation)
f.  Description list of the¢ digital optical link

g. Environmental conditions of the digital optical link

h. Additional characteristics of the digital optical link

i. The optical data prepared for the items inithe description list and for the documented additional characteristics
j. The required margin| Mgeg
k. The confidence leve], C

I.  The actual margin, N ct, €alculated

m. The pass / fail results-6fthetossbudget

If specified, the following data shall be reported:

n. The optical required saturation margin, Mgeg@san)
0. The actual saturation margin, Macrsam, calculated
p. The pass /fail results of the saturation calculation

United States military applications require that the following information shall also be reported for each test. For other
(nonmilitary) applications, this information need not be reported but shall be available for review upon request.

g. Responsible entity performing the loss budget calculation
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7. NOTES
7.1 Revision Indicator

A change bar (|) located in the left margin is for the convenience of the user in locating areas where technical revisions,
not editorial changes, have been made to the previous issue of this document. An (R) symbol to the left of the document
title indicates a complete revision of the document, including technical revisions. Change bars and (R) are not used in
original publications nor in documents that contain editorial changes only.

PREPARED BY SAE COMMITTEE AS-3, FIBER OPTICS AND APPLIED PHOTONICS
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