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FOREWORD

This document contains functional requirements for modular avionics backplanes as developed by the
Backplane Interconnect Requirements Task (BIRST) group of the SAE AS-2, Interconnect Networks
Committee. In addition to defining the requirements for modular avionic backplane interfaces, a
suggested list of associated documents is included. Consensus items and rationale on all the areas
are also presented. These requirements are an edited compilation of those voiced by numerous
military and commercial organizations primarily concerning aircraft applications.
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1. SCOPE:

The original purpose of this document was to establish interface requirements for modular avionics
backplanes to be prototyped up to 1995, The document was issued as ARD50011 in September
1992. It is being reissued as an SAE Aerospace Information Report (AIR) in order to:

a. Preserve the requirements for more than 2 years
b. Support design of retrofits and avionics systems to be fielded in the years 1995 to 2000
¢. Provide a baseline for updating the requirements of future integrated systems

These requirements were and are intended to promote standardization of modular avionic
backplane interfaces. These requirements have been driven predominantly, but not exclusively, by
aerospace type military platforms.

1.1 Purpose:

Several studies (2.2.1, 2.2.2, and 2.2.3) have shown that a significant reduction in the life-cycle-
cost (LCC) of complex systems can be obtained through the use of form, fit, and function (F3)
interface standards. Perhaps the most recent implementation and application of the F concepts
have been the development of common avionics modules for military aircraft programs.
Significant effort has been expended to develop a family of line replaceable modules (LRM) which
in many cases supplant the use of traditional line replaceable units (LRU). The applications for
use of avionics LRMs include new platforms as well as product improvement, retrofit, and
upgrade programs. Depending on particular programmatic requirements, the following benefits
may be realized when using common avionics LRMSs:

a. Reduction in the size of line replaceable items
b. Reduction in the number of types of line replaceable items

¢. Reduced Avionics Intermediate Shop (AlS) complexity through a two-level maintenance
structure with less AlS repair

d. Use of common building blocks to provide functions
e. Increased fault detection and tolerance with module level fault isolation
f.  Support for reconfiguration.

The key to the application of the modular design approach for avionics lies in the standardization
of backplane interfaces with integrated rack and packaging guidelines.

Currently, standards exist for some interfaces. Examples are the Pi (see AS4710) and TM (see
AS4765) buses, but others may apply. There is a growing awareness that further definition of
backplane interfaces is required. No overall view of backplane functions and requirements is
available within the open literature. This document is intended to provide that overall view and
avoid a fragmented approach to modular avionic backplane interface standardization.
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1.1 (Continued):

The AS-2 Committee fosters the systematic approach of requirements definition before standard
adoption or development. The baseline for this document was the Modular Avionics System
Architecture (MASA) program document, “Requirements/Standards for a Modular Backplane”
(2.2.4) which was developed by the MASA Interface Panel.

1.1.1 Document Objectives: This document was developed with two main objectives:

a. Define what modular avionics backplane services, interfaces, and physical attributes should
be standardized or specified

b. List task group consensus attributes on which further backplane interface standardization
and specification can be based.

The first objective is covered by Sections 3 and 6 while the second objective is covered by
Sections 4 and 5. Thus, the only requirements included are those for which consensus could
be realized within the group.

1.1.2 Document Structure: A definition of each identified backplane function is given in Section 3,
listing the services which may be required by a modular avionics backplane. Requirements
which may be applied generally to all backplane services are given in Section 4 while Section 5
describes requirements unique to a particular backplane service. Section 6 defines the types of
documentation which are required to implement a backplane system which supports common
avionics interoperability.

1.1.3 Scope of Detailed Service Requirements: This document brings together the definition of all
the services required to be supported by the modular avionics backplane. Some requirements
heed to defined in greater detail before standards can be developed. However, these detailed
requirements must be developed for use within the environment and constraints indicated within
this document.

NOTE: The specific requirements defined by the group are considered important even though
only an initial look at the problems. A more detailed investigation of the requirements
could produce other results. The more detailed results should be adhered to, since
the ones in this document are just an initial evaluation of the services.

It should be noted that these are functional requirements and more than one backplane service
may be implemented by a single standard (e.g., Data Flow and Sensor/\ideo Networks). The

BIRST group advocates consideration of requirements for similar networks during the
development of a standard to minimize the number of standards generated.
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2. REFERENCES:

2.1 Applicable Documents:
The following publications form a part of this specification 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 specification and references cited herein, the text of this specification takes precedence.
Nothing in this specification, however, supersedes applicable laws and regulations unless a
specific exemption has been obtained.

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

2111 AS4074 Linear Token Passing Multiplex Data Bus
2.1.1.2 AS4075 High Speed Ring Bus
2.1.1.3 AIR4911 Sensor/Video Interconnect Subsystems with Rationale

2114 ARD50012 Requirements Document for Sensor/Video Interconnect Subsystems with
Rationale (to be replaced by AIR4911)

2115 ARD50022 Local Memory Bus Requirements

2.1.1.6 ARDS50023 Data Flow Network Requirements

2117 AS4710 Pi-Bus Standard

2.1.1.8 AS4765 TM-Bus Interoperability Standard

2.2 Applicable References:

2.21 “Common Modules (Hardware/Software) Cost Effectiveness”, Final Report to Odgen Air
Logistics Center (ALC/MMETM), Hill Air Force Base, Utah 84056-5609, Battelle, Report
Number: FO4606089-D-003425, May 1990.

2.2.2 “A Strategy for Reforming Avionics Acquisition and Support”, J. R. Gebman and H. L. Shulman
with C. L. Batten, A Project AIR FORCE Report for the United States Air Force, Rand Report
Nr. R-2098/2F.

2.2.3 “JSRC Avionics Commonality Management Study”, Prepared for the Joint Service Review
Committee, ARINC Research Corporation and Westar Corporation, ARINC Publication Nr.
08671-01-91-SD-ANN-005.

2.2.4 “Requirements/Standards for a Modular Backplane”, Issue # 1 dated March 24, 1989, a

Modular Avionics Systems Architecture (MASA) program document developed by the MASA
Interface Panel.
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2.2.5 |EEE Std P1149.5 - Standard for Module Test and Maintenance (MTM) Bus Protocol
2.26 |EEE-STD-1101.4-1993, "IEEE Standard for Military Modules, Format E Form Factor"
3. BACKPLANE DESCRIPTION:

This section describes the known backplane services, signal types, and media. An individual
backplane may not be required to provide all of the services, signal types, or media. The intent is
to support standard interfaces not standard backplanes. It is anticipated that some standard
interfaces will provide and support one or more of the backplane services.

3.1 Backplane Services Description:

This section describes the known services to be supported by the backplane. These services
include a tightly coupled bus; a message oriented bus; a data flow network; a test and
maintenance bus; a global bus; a sensor/video network; configuration services; and utilities such
as discretes, power, and ground. Figure 1 shows some examples of backplane services and the
interconnection within and between module clusters.

3.1.1 Tightly Coupled Bus (Local Memory Bus): A tightly coupled bus is characterized by low latency
and localized control. It is expected that a tightly coupled or local memory bus would be used
by single and multiple processors. No matter how many processors are used, they will all be
concerned with the same process. Examples of this service are executing sub-processes in a
parallel processing system, the off-module extension of a processor memory or I/O bus, and
the coupling of two or more processors to perform a single process.

3.1.2 Message Oriented Bus: A message oriented bus provides a multiplex communication system
which transfers data and/or control in the form of messages. A message is an autonomous
package containing both application specific data and network control.

3.1.3 Data Flow Network: A data flow network is the means by which two or more modules are
interconnected to provide multiple, concurrent, nonblocking high bandwidth communication
paths. Typically, this network is used to carry large amounts of data between memories and
special purpose processors at very high rates, so that the data can be processed within specific
time constraints. Arbitration is typically performed infrequently by a circuit switching type
function.
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FIGURE 1 - Examples of Backplane Services
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