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Why ARINC 818?

Prerequisites: 
None
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Director of Marketing

• Based on the paper 

• Avionics Bus Technology: Which Bus Should I Get On?
• by:

• Tim Keller
• Great River Technology

• &

• Tim Fleissner
• Avionics Interface Technologies
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Great River Technology

GRT is the global leader in ARINC 818     

• Development Tools

• Test & Simulation Systems

• Embedded Hardware

• Architectural Building Blocks

• Intellectual Property
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Introduction

This presentation looks at the following Avionics buses:

• ARINC 429
• Mil-Std-1553
• ARINC 664
• Fibre Channel
• Time-Triggered Ethernet
• ARINC 818 
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Overview of Avionics Buses
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Topologies Physical/I F
Data 
rates Pr imary applications

Protocol 
overhead

Suppor ts 
multiple 
protocols Redundancy Video

M I L-STD-
1553

Shared bus Electr ical  
(Manchester)

1 Mb/s Mil i tary avionics data bus 6.25%
(40/640 bi ts)

No Dual 
redundant

No

ARI NC 
429

Point-to-point Electr ical
(bipolar  RZ)

12.5 kb/s
25 kb/s
100 kb/s

Commercial  avionics data 
bus

41% (13/32 
bi ts)

No No No

ARI NC 
664 
(AFDX)

Switched 
network

Electr ical  or
opt ical

10 Mb/s
100 Mb/s
1 Gb/s

Commercial  avionics data 
networks

~4% plus 
BAG 
l imitat ions

No Yes Low res

Fibre 
Channel 
AE

Point-to-point ,
r ing or  switched 
network

Electr ical  or
opt ical

1 Gb/s
4 Gb/s
2 Gb/s

Mil i tary avionics data and 
video network;
storage inter face

~2% Yes Yes Yes,
but  not  
opt imized

SAE 6802 Time-Tr iggered 
network

Electr ical  or  
opt ical

10 Mb/s
100 Mb/s
1 Gb/s

Precision Time-Tr iggered 
data network

~4% No Yes Low res

ARI NC 
818

Point-to-point  
wi th switching

Electr ical  or
opt ical

1–28 
Gb/s

Commercial  and Mi l i tary 
H igh-speed video for
displays, sensors, mission 
processors

~3% No No Yes
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ARINC 429
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Released in 1977
Up to 100Kbps
32-bit words, including an 8 bit label
Bus Drop - Up to 20 receivers
High Reliability
Uni-directional – no handshaking

Conclusion: Viable for simple, 
low speed data communication
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Mil-Std-1553
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Released in 1973

• 1Mbps
• Single Bus Master
• Up to 31 Terminal  Devices
• Each RT can have 31 sub address
• Unl imited Bus Monitors
• Redundant , shared data Bus
• Hand Shaking – Bus Control ler  Command/

• Remote Terminal  Responds
• Command, Data, Status
• 32 words per  data t ransfer

Conclusion: Very successful bus, but limited speed & flexibility  
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ARINC 664/AFDX
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AFDX
• Ful l  Duplex, switched 1G Ethernet
• Determinist ic 
• Opt ional  Redundancy 
• Owned by Airbus
• End Systems – Rx/Tx data
• Switches – Manage (fi l ter ) t raffic
• Vir tual  L ink – Unidirect ional  connect ion 
from source end system to dest inat ion 
end system

Each Vir tual  L ink has a Bandwidth Al locat ion Gap 
(BAG) that  l imits the frame size, to par t i t ion and 
pr ior i t ize t raffic. 
Conclusion: High-Speed data w/1ms of determinism, 
opt ional  redundancy, and complex topologies.  
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SAE 6802 (Time-Triggered Ethernet)
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Fault Tolerant, deterministic, proprietary protocol. 
Three QOS message categories:
Deterministic time-triggered (TT) traffic
Event-driven or rate-constrained (RC) Traffic
Best-effort (BE) standard Ethernet Traffic

Events occur at predefined times, with Micro-second accuracy of TT traffic.

Network design predetermines when messages are transmitted, by which participant 
and who shall receive them to prevent collisions.

Conclusion: Good choice for complex, safety-critical applications with very precise 
synchronization demands.  
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Fibre Channel
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• Mult iple Topologies
Point -to-point , Arbi t rated Loop
or Switched Fabr ic
• Redundancy 
• Mult iple data protocols
• 1.0625, 2.125 &  4.25 Gbps
• Ful l  duplex
• Typical ly Class 3 COS used
(“best  effor t ” or  “datagram service”)

Conclusion: Very flexible data (video) bus with some QOS (determinism), 
and medium speeds, but  the implementat ion is complex due to the 
handshaking &  mult iple protocols. 

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 11 2020

GreatRiverTech.com

ARINC 818
Avionics Digital Video Bus
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Opt imized for  high-speed, 
Mission-cr i t ical  video with embedded 
data

• 15 Speeds from 1Gbps to 28Gbps
• Both Video and Data
• Configurable Video Parameters
• Four Synchronizat ion Classes:
Pixel , Video L ine, Video Frame and Asynchronous
• Fiber  or  Copper (physical  layer  independent)
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2020ARINC 818 Technical Features (cont)
• Typically Point to Point, however video (crosspoint) switching is now common

• Support for Field Sequential Color

• Multiplexing of Video or Channel Bonding (can lower cost)

• Bi-directional camera interfaces and synchronization

• Data only links 

• Support for stereo/3-D displays

• Two levels of Error Checking: Frame & Prior Image CRC 

• ARINC 818 is used extensively for
 high speed sensors & sensor pods
 HMD, HUD, HDD and other displays
 Mission Critical Video Systems
 Complex Video Systems with different types of video

Conclusion: ARINC 818 is optimized for high-speed video with embedded data that requires precise 
timing, and also includes features specifically for high-res sensors and displays. 

----------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------

Object 0 – ADVB Frames Object 2– Video Line data

Sensor 1                 Sensor 2            Sensor 3

Object 2– Video Line data

Sensor 1                    Sensor 2                     Sensor 3

Sensor 1                    Sensor 2                     Sensor 3                      Sensor 2               Sensor 3

Sensor 1 Container (S_ID = 1) Sensor 2 Container (S_ID = 2) Sensor 3 Container (S_ID = 3)

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 13 2020

GreatRiverTech.com

Avionics Bus Conclusions
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You must  understand your  technical requirements wel l , 
including: bandwidth of data/video, latency, determinism, 
topology, j i t ter, safety impl icat ions and budget . 

• ARINC 664 is replacing ARINC 429 in commercial  aircraft
• Fibre Channel is replacing 1553 in mil i tary aircraft
• TTE is used for  very highly determinist ic systems, l ike 

coordinat ion of FADECs
• ARINC 818 is the fastest  bus avai lable, highly flexible and 

opt imized for  combined video and data systems.

The best  choice depends on your  engineer ing specificat ions!
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Next Recommended Videos

• Overview of ARINC 818 Protocol and Standard

• Overview of ARINC 818 Revisions
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