AFDX
From Component to Application

Always reliable. Always ahead.
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AFDX and its Role in Avionics

Avionic Full Duplex Switched Ethernet (Airbus patent)
A Communication backbone of modern aircraft

ABased on IEEE 802.3 standard (Ethernet technology)
AVirtual Link communication

ADeterministic timing

A Guaranteed bandwidth ab e
APhysical redundancy

A Standardized as
ARINC664 Part7

AFDXSwitch




Virtual Links Replace ARUNZ®

Processing Processing
Unit Unit




AFDX Avionic FulDuplex Switched Ethernet

Avionic Full Duplex Switched
Ethernet ARINC664 Part7)

Virtual Link communication

Physical redundancy




AFDX Avionic FulDuplex Switched Ethernet

Avionic Full Duplex Switched
Ethernet(ARINC664 Part7)

Guaranteed bandwidth (BAG)

Deterministic timing (jitter)
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MEN CS¢ AFDX Functions in FPGA

AAFDX functionality integrated in a Flash
based FPGA

ASEU (Single Event Upset) resistant

AOnboard AFDX protocol stack
Implementation

A Certifiable up to DAR

AHost driver with ARINE53 compliant
port API

Alntegrated SNMP/ICMP support




CSX Software Support

Samplebevice Driver AFDX Configuration Tool Support

A Linux A Convert AFDX Network
A ARINC 653 AP| Configuration to binary

Memory offsets

Sample — = —
Device Driver < B E
Source Code, Linux T - T
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Solution
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CSX Safety Measures

Development
Process DAA

Tripled Registers

Flash based FPGA (DALA)

Voltage,
Temperature,
Clock Supervision
(On Board)

POST

Undetected Erroneous 3.03-10°F/H

(3.03 FIT)

Behavior at End System
Level

PCI Transfer

RAM ECC Protection

aledd eox

Solution
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MEN P522 Evaluation Platform

On PMC for VME ar@@bmpactPCGystems
ATwo full duplex AFDX networks
AOnboard AFDX End System protocol stack implementation
Alnteroperable with Airbus and Boeing
ADALD certifiable FPGA implementation
AOnboard CPU for SNMP and ICMP traffic
AHost driver with ARINE53 compliant port API
A-40 to +85° C with qualified components




AFDX End System Component Overview

Avionics Computer (LRU)

Local PSU, Cloc
TX Buffer RX Buffer Generation and

Memory: Memory: Board Monitoring
SSRAM SSRAM

Ethernet Trans AFDX
PhyA former A Ethernet A
Host Intlgrc:‘::e'
Computer :
PCI32 Ethernet Trans AFDX
PhyB former B Ethernet B
Digitalinputs: A!:DX .
DI Configuratio
n Flash: SPI
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AFDX End System Protocol Overview

HW/FPGA implemented Protocols SW Support

A UDP (FPGA logic), CS1 ASNMP (FPGA ARM M3)

AP layer (FPGA logic), CS1 AICMP (FPGA ARM M3)

A MAC layer (FPGA logic), CS1 AHost Node Interface (Linux example)
A Physical layer (PCB), P522 A Lowlevel driver

A API (ARINC 653)
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A380 Sample AFDX Network
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AFDX ApplicatianAircraft Control

A400M cargo load control
Load Master Workstation electronics (LME)
Panel electronics

Developed according to D254 & DGL78

Design Assurance Level BBAL

A AFDX PMC integrated on tripedundant safe
CompactPMoardlevel computer D602

AIRBUS
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http://upload.wikimedia.org/wikipedia/de/thumb/f/fe/Airbus_Logo.svg/602px-Airbus_Logo.svg.png
http://www.airbusmilitary.com/gallery/a400mhighsun1024.jpg

AFDX ApplicatianCockpit System

EFIS display system

Flightcritical display for small to
medium commercial aircraft

ComputerOn-Module (COM) used in various
types of displays

CustomQorlQdevelopment with orboard FPGA
Developed according to EZ%4 & DGL78

Prepared for DAB certification
A AFDX integrated in FPGA on customized COM
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AFDX ApplicatianCockpit Control Panel

Flight deck panel system with light
dimming unit

Panel control with COM Express on
custom carrier board with FPGA

Integrated Human Machine Interface
(HMI) on customized muitiisplay
control SBC

A AFDX integrated in FPGA on standard
COM with customized carrier and
customized SBC
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