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Great River Technology

GRTis the global leader in ARINC 818

Development Tools

Test & Simulation Systems
Embedded Hardware

Architectural Building Blocks
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Agenda

Part 1: Introduction to the ARINC 818 Specification and Protocol
Part 2: ADVB Frame & Container Structure

Part 3: Synchronization Classes & Latency
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Part 1

Introduction to the ARINC 818 Specification and Protocol
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ARINC 818 History

Titled Avionics Digital Video Bus (ADVB)

Developed by Boeing, Airbus, Lockheed Martin,
Honeywell, Thales, GRT & others

Primary goals: Standardize display interfaces & reduce cost
Reviewed many protocols for applicability

Process took 3 years

First Release October 2006

Supplement 1 November 2007

Supplement 2 December 2013

Supplement 3 October 2019
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RINC 818 Features

High speed serial link (1G up to 28G)

Low latency & overhead

High reliability w/ two layers of error checking available
Networking capable

Multiple video streams on a single link

Extreme flexibility (rates, video formats, data)

Multiple “timing” classes defined

Suitable for Mission Critical applications (up to DALA)
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ARINC 818 Avionics Example
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Commercial ARINC 818 Examples

CMC Esterline
SureSight 2700 EVS

L3Harris
B787 Collins Aerospace nics Display
Proline Fusion

Avionics Suite

A350XWB Thales Avionics Suite
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ARINC 818 Defined

« Whatis ARINC 818: Avionics Digital Video Bus (ADVB)?
- Adigital, point-to-point video interface
+ High-bandwidth, uncompressed video, meeting special needs
of cockpit displays, sensors and mission critical video systems
~ Built upon the lower layers of Fibre Channel
+ ADVB is simplified over FC-AV (Fibre Channel — Audio Video)
~ Unidirectional
~ No link initialization, flow control, or other Fibre Channel
exchanges such as port login
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ADVB technical overview —lower layers

The basics of ADVB-1
8b/10b encoded serial link
32bit organization
ARINC 818 does not specify physical layer
References ARINC 801, 802, 803, 804
Leverage existing Fibre Channel transceivers 850nm, or 1310nm
A video image is broken into thousands of “packets” information.
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Pick a Rate for your Resolution

Data Rate (Mbps)

oA
28y
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o

Pixel Number
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Role of ICD

Ensures Interoperability

Reduces implementation magnitude
Defines video format(s) for the project
Defines embedded data (ancillary data)
Defines video line & frame timing
Defines synchronization class

Shared among all project members

GRT offers ICD templates and timing calculators
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Part 2

ADVB Frame and Container Structure
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Some Terms

ADVB-Avionics Digital Video Bus
Frame —an ADVB frame (packet)

Container—A sequence of frames that carry a video image

CRC —Cyclical Redundancy Check (error checking)

Ancillary Data —A field that carriesembedded data
Objects—different types of information: audio, video, data
Payload —the data/video carried by an ADVB frame
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ADVB Frames

|
frames
Framed by SOF 8 EOF Characri]ers
All ADVB Frames have 24 byte header (common with FibreChannel)
Payload is either: Container Header & Data, or Pixel data
CRC inserted by Txand Confirmed by Rx
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ADVB technical overview
- container structure
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DVB technical overview —embedded data

First ADVB frame of container carries data (not video)

Container Header characteristics
88 Bytes
Frame rate
Object sizes (in bytes)
ount (video frame counter)
Optional container time stamp

Ancillary Data ~ Details of the video format
16 Bytes - minimum
Image resolution
Format of pixels
Prior Image CRC
User Defined Data
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ADVB flexibility

Cockpit video connec re very diverse

ARINC 818 allows for flexibility
I ntrol Documents (ICDs) m

How does ADVB adapt?
Image resolution: Object 0 Ancillar
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ADVB Flexibility
Ancillary Data Word 3 —Miscellaneous Control Word (User Define
Anciary Data Word 3
Type @61 | Dala(108is) | Type (55is) | Dala (108is)

ple Typ Day Backlight Brightness (typ
Night Backlight Brightness 3h)
Gamma Power Function (type = 4h)

\ded Ancillary Data for User Defined Paramet

Video update rates: Container Header Word 4
e —crer— —r—
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ADVB with Multiple Video Streams

ltiplexed onto a single ADVB link
an

nronized at the video frame level
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Part 3

Synchronization Classes and Buffering
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Horizontal and Vertical Timing

ARINC 818 Defines four Synchronization Classes
Class 1: Asynchronous
Class 2: Frame Sync
Class 3: Line Sync -most common

Class 4: Pixel Sync

To pick a class you need to understand:
~ Latency (LRU & System) ~FIFOS or Frame Buffers
~ Video line Jitter tolerance

— Video Frame Jitter tolerance
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ADVB receiver using Pi
image buffers

"_ng Image.

Memory Memory

Frame Sy
Input i
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formattr
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Low Latency ADVB Receive

Minimizing latency ~why?
isted take-off, landing, and perhaps other

HUDs - minimal later
demanding combat functions

HMD - slow image upda

inimizing latency —how?
fer design rather than full image buffer design
hronousimplementations > latency << 1 ms

nitter must deliver line data per horizontal timing

s;ges/ Line FIFO

EndDec
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Slide 26 Implementation Example —
SXGA Line Synchronous

How does the frame sequence|
look?
Asmaller Object 0 frame
followed by pa mes

Allfran

orthogonal (
i.e., sent on regular time
boundaries)

Slide 27 Protocol Analyzer Capture of
ARINC 818
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Next Recommended Videos

ARINC 818 -2 and -3 Features




