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Background

• Current avionics 
databuses 
developed in 
1970s

• Speeds of 10 
Kbps to 1 or 2 
Mbps

• Higher speeds 
needed
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Why not use Ethernet?

• Speeds of ≥ 10 
Mbps

• Readily available 
low cost parts

• Well established 
software 
protocols
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Avionics databus requirements

• Deterministic
– Bounded latency, i.e., fresh data

• Reliability
– Redundancy

• Light weight
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Ethernet

• Probabilistic

• Non-redundant

• Switched star 
topology

• High bandwidth

• Growth capability

• Scalable
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Ethernet is probabilistic:

• Unbounded latency
• Terminals compete for bandwidth
• Random and unlimited transmissions
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Ethernet is non-redundant:

• Faulty line may disconnect a terminal or 
a switch
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What is AFDX?

• Avionics Full DupleX Switched 
Ethernet

• ARINC 664 Aircraft Data 
Network, Part 7

• Flight-worthy Ethernet
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AFDX vs. Ethernet

• AFDX
Deterministic

Redundant

– Switched star

– High bandwidth

– Growth

– Scalable

• Ethernet
Probabilistic

Non-redundant

– Switched star

– High bandwidth

– Growth

– Scalable
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AFDX is deterministic:

• Smart, preconfigured 
switches

– Full duplex

– RX/TX message 
buffers

• Predefined message 
routing in switch

• Admissions control
– “Budget your 

bandwidth”
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AFDX is redundant:

• Messages transmitted 
onto both networks 
(A and B)

• Receiver accepts first 
valid occurrence

• Embedded sequence 
numbers
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Virtual Links

• “VL”

• MAC used for VL

• Connects end systems

– Logical

– Unidirectional

– 1 source

– ≥ 1 destinations

VL connects ES A to ES B and ES n.
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Budgeting Bandwidth

• BAG = Bandwidth Allocation Gap

• Each VL has preconfigured bandwidth

– Max packet length

– Min packet interval

• 1 ms ≤ BAG ≤ 128 ms
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AFDX system designer

• The AFDX system designer must 
define:
–Virtual links (VL)

–Bandwidth allocation gap (BAG)

–Ports (Sampling and Queuing)
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AFDX system designer
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End System Communications Stack
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AFDX Ethernet Frame Structure
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AFDX Payload

• AFDX Payload
– Functional Data Set

• Functional Status Set

• Data Sets
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AFDX in CoPilot
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AFDX in Review

• Avionics Full DupleX Switched 
Ethernet

• AFDX uses, but deviates from 
Ethernet and other specifications

• “Smart” switches
• Deterministic
• Redundant
• 100 Mbps Come visit us at 

booth #2009
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