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1. SCOPE:

This SAE Aerospace Standard (AS) has been prepared by the Ring Implementation
Task Group of the SAE AS-2 Committee. It is intended as a companion document
to the SAE AS4075 High Speed Ring Bus Standard. While the Standard is
intended to provide as complete a description as possible of an HSRB
implementation, certain parameters are system-dependent and evolutionary.

This document contains those parameters. The text through Table 1 is intended
to provide definitions and descriptions applicable to all applications.

Table 2 contains specific parameter values for one or more implementations.
This table will change as new systems are implemented or new HSRB speed
options are defined.

1.1 System Characteristics:

The fiber optics characteristics germane to HSRB implementation are specified
in five groups as follows:

Common system characteristics
Media characteristics

Bypass switch characteristics
Transmitter characteristics
Receiver characteristics

oQ0n oo

This slash sheet covers (a), (d), and (e); (b) and (c) are contained in the
Handbook for the SAE AS4075 High Speed Ring Bus AIR4289.

1.2 Definitions and Requirements:
Detailed procurement-oriented parameter definitions and requirements for
optical transmitters and receivers are contained in the following paragraphs

of this document. Table 1 provides a summary of the parameter abbreviations,
brief descriptions, and units of measurement for component characteristics.
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TABLE 1 - Summary of Fiber Optic Parameters

Parameter Abbreviation Unit of Measurement

Common System Characteristics

Operating temperature range Tains Trax degrees Celsius
Power supply tolerances +dV percent
Signaling Baud rate BR, + .009% MegaBaud
Signaling Baud width BT, + .009% nanoseconds
Optical wavelength

nominal W0pom nanometers

maximum W0, nanometers

minimum W0, nanometers
Spectral bandwidth SBW nanometers

Fiber Optic Transmitter Characteristics

Risetime Tor nanoseconds maximum
Falltime Tor nanoseconds maximum
Signal overshoot and undershoot 0s, US percent maximum
Distortion 0. nanoseconds maximum
Distortion+ISI jitter D.+J, nanoseconds maximum
Radiant power output, on RPO,, dBm
Radiant power output, off RPO,,, dBm
Static extinction ratio R.e dB minimum

Fiber Optic Receiver Characteristics

Allowed bit error rate BER,. error probability/bit max
Radiant power input, min (sensitivity) RPI e dBm minimum

Radiant power input, max RP1pex dBm maximum

Optical signal range 0SR dB minimum

Radiant power input, absolute maximum RPI e dBm maximum

Acquisition time Tacq microseconds maximum
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TABLE 2 - Slash Sheet Parameter Values

Fiber Optic Fiber Optic Fiber Optic
Parameter 100 MBd System 1° System 2°
Common System Characteristics
Tain degrees Celsius '
Tonax degrees Celsius ‘
*dV percent l
BR, £ .009% MegaBaud 100
BT, £ .009% nanoseconds 10
W0, nanometers 840
wo_,. nanometers 880
W0 nanometers 800
SBW nanometers 60
BLT nanoseconds (127 x 6+40) x BT, + T where T is the delay of 3 km of fiber. See
AS4075 paragraph 3.3.1 and 3.5.12.11.5.
LTC nanoseconds (127 x 6 x 2+40) x BT, + 2xT where T is the medium delay of the maximum
length of fiber. See AS4075 paragraph 3.5.12.11.1
Tor nanoseconds maximum 4
Tor nanoseconds maximum 6
0s, US percent maximum 5
D, nanoseconds maximum 0.5
VR NN nanoseconds maximum 1.0
RPO,, dém -3.5
%+ tolerance $1.5
R,. dB minimum ~16.5

Fiber Optic Receiver Characteristics

BER, error probability 1E-10
per bit max

RPI,.. dBm minimum -32

RP I dBm maximum ~10

OSR dB minimum 22

RPI o dBm maximum 0

T microseconds maximum 1.0

g

' System dependent.
’ Reserved for future implementations.
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1.2 (Continued):

Specific numerical values for the parameters for specific implementations of
the HSRB are given in Table 2.

The definitions provided herein are generally accepted by vendors of fiber
optic components, as are the measurement techniques specified. The
definitions are consistent with National Bureau of Standards Handbook 140 as
the authority on usage.
The specific numerical values noted in Table 2 represent beginning-of-1ife
values for the worst-case operating temperature range and power supply
allowance noted. It is incumbent on the system design activity to account
for excess loss due to other environmental factors and aging.

2. REFERENCES:

2.1 SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AS4075
AIR4289

2.2 Other Publications:

National Bureau of Standards Handbook 140, "Optical Waveguide Communications
Glossary"

2.3 Acronyms:

BER, FORX Bit Error Rate

BLT Beacon Loop Timer

BR, Signaling Baud Rate for continuous transmission on the medium
BT, Nominal signaling Baud width
dv Voltage tolerance

D, Distortion

D, + 4, Total Distortion and Jitter
FL Fiber Length

FORX Fiber Optic Receiver

FOTX Fiber Optic Transmitter

FWHM Full Width at Half Maximum
HSRB High Speed Ring Bus

ISI Inter-Symbol Interference

J, Jitter

LTC Loop Timer Counter

NRZI Nonreturn to Zero Invert

0s Optical Signal Overshoot

OSR FORX Optical Signal Range
P., Receiver input Port

P.. Transmitter output Port

PW Pulse Width

RPI,,.. FORX absolute maximum Radiant Power Input
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2.3 (Continued):

RPI,., FORX maximum Radiant Power Input
RPI... FORX minimum Radiant Power Input
RPO_, FOTX Radiant Power OQutput on

RPO_,, FOTX Radiant Power Output (off/steady state low)

FOTX static extinction Ratio
SBY Spectral Bandwidth

Tecq FORX acquisition time

Totn Minimum Temperature

Toax Maximum Temperature

T.. Optical falltime

T.. Optical risetime

us Optical Signal Undershoot
WCP Worst-Case test Pattern

WO Wavelength of peak radiance

3. COMMON SYSTEM CHARACTERISTICS:

The characteristics that are common to the transmitter, receiver, bypass
switch, and media include:

System operating temperature range

System power supply tolerances

Fiber optic component input/output ports

Fiber optic bus signaling rate

Optical wavelength and spectral bandwidth
Precision test fiber and measurement tolerances
Worst-case test pattern - WCP

L -HoOoQQoOoow

3.1 System Operating Temperature Range:

A11 components related to the HSRB implementation shall meet all functional
performance and reliability requirements over the environmental temperature
range of T, to T,., with no auxiliary cooling provisions other than that
provided by the host system.

3.2 System Power Supply Tolerances:

A1l components related to the fiber optic ring bus implementation shall meet
all functional performance and reliability requirements with supply voltages
provided by the host system with a +dV tolerance.

3.3 Fiber Optic Component Input/Output Ports:

For the purposes of this slash sheet, all optical power levels and insertion
losses are defined as at or between the ports defined in the following
paragraphs and shown in Figure 1. The connectors constituting the defined
ports do not accrue a connector loss, as these losses are incorporated in the
defined optical power levels. The losses of any other connectors used in the
system and fiber media attenuation must fall between the limits of the
optical power budget defined in respect to these ports and are the
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