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FOREWORD 

Aeronautical Radio, Inc., the AEEC, and ARINC Standards 

ARINC organizes aviation industry committees and participates in related industry activities that 
benefit aviation at large by providing technical leadership and guidance. These activities directly 
support aviation industry goals: promote safety, efficiency, regularity, and cost-effectiveness in 
aircraft operations.  

ARINC Industry Activities organizes and provides the secretariat for international aviation 
organizations (AEEC, AMC, FSEMC) which coordinate the work of aviation industry technical 
professionals and lead the development of technical standards for airborne electronic 
equipment, aircraft maintenance equipment and practices and flight simulator equipment and 
used in commercial, military, and business aviation. The AEEC, AMC, and FSEMC develop 
consensus-based, voluntary standards that are published by ARINC and are known as ARINC 
Standards. The use of ARINC Standards results in substantial benefits to the aviation industry 
by allowing avionics interchangeability and commonality and reducing avionics cost by 
promoting competition.  

There are three classes of ARINC Standards: 

a) ARINC Characteristics – Define the form, fit, function, and interfaces of avionics and 
other airline electronic equipment. ARINC Characteristics indicate to prospective 
manufacturers of airline electronic equipment the considered and coordinated 
opinion of the airline technical community concerning the requisites of new 
equipment including standardized physical and electrical characteristics to foster 
interchangeability and competition.   

b) ARINC Specifications – Are principally used to define either the physical packaging 
or mounting of avionics equipment, data communication standards, or a high-level 
computer language.  

c) ARINC Reports – Provide guidelines or general information found by the airlines to 
be good practices, often related to avionics maintenance and support.  

The release of an ARINC Standard does not obligate any organization or ARINC to purchase 
equipment so described, nor does it establish or indicate recognition or the existence of an 
operational requirement for such equipment, nor does it constitute endorsement of any 
manufacturer’s product designed or built to meet the ARINC Standard. 

In order to facilitate the continuous product improvement of this ARINC Standard, two items are 
included in the back of this volume: 

An Errata Report solicits any corrections to the text or diagrams in this ARINC Standard. 

An ARINC IA Project Initiation/Modification (APIM) form solicits any recommendations for 
addition of substantive material to this volume which would be the subject of a new Supplement. 

https://www.elecenghub.com/ARINC/176365354/ARINC-429P3?src=spdf


ARINC SPECIFICATION 429 PART 3 

TABLE OF CONTENTS 

iii 

1.0 INTRODUCTION ........................................................................................................... 1 

1.1 Purpose of this Document ............................................................................................. 1 

1.2 Organization of ARINC Specification 429...................................................................... 1 

1.3 Development of File Data Transfer................................................................................ 1 

1.3.1  File Data Transfer Techniques – Basic Philosophy .................................................. 2 

1.3.2  Data Transfer ............................................................................................................ 2 

1.3.3  Broadcast Data ......................................................................................................... 2 

1.3.4  File Data Transfer ..................................................................................................... 2 

1.3.5  Transmission Order .................................................................................................. 3 

1.3.5.1   Data Bit Encoding Logic....................................................................................... 3 

1.3.6  Bit-Oriented Protocol Determination ......................................................................... 3 

1.4 Relationship to Other Standards.................................................................................... 3 

 

2.0 BIT-ORIENTED FILE TRANSFER PROTOCOL ........................................................... 5 

2.1 Reserved ....................................................................................................................... 5 

2.2 Reserved ....................................................................................................................... 5 

2.3 Reserved ....................................................................................................................... 5 

2.4 Reserved ....................................................................................................................... 5 

2.5 Bit-Oriented Communications Protocol.......................................................................... 5 

2.5.1  Link Data Units (LDU) ............................................................................................... 7 

2.5.2  Link Data Unit (LDU) Size and Word Count.............................................................. 7 

2.5.3  System Address Labels (SALS)................................................................................ 8 

2.5.4  Bit Rate and Word Timing......................................................................................... 8 

2.5.5  Word Type ................................................................................................................ 9 

2.5.6  Protocol Words ......................................................................................................... 9 

2.5.6.1   Protocol Identifier ................................................................................................. 9 

2.5.6.2   Destination Code.................................................................................................. 9 

2.5.6.3   Word Count .......................................................................................................... 9 

2.5.7  Request To Send (RTS) ......................................................................................... 10 

2.5.7.1   Clear To Send (CTS).......................................................................................... 10 

2.5.7.2   Not Clear To Send (NCTS) ................................................................................ 10 

2.5.7.3   Destination Busy (BUSY) ................................................................................... 11 

2.5.7.4   No Response to RTS ......................................................................................... 11 

2.5.8  Conflicting RTS Transmissions............................................................................... 12 

2.5.8.1   Half Duplex Mode............................................................................................... 12 

2.5.8.2   Full Duplex Mode ............................................................................................... 12 

2.5.9  Unexpected RTS..................................................................................................... 12 

2.5.10  Start Of Transmission (SOT) .................................................................................. 13 

2.5.10.1   General Format Identifier (GTI) .......................................................................... 13 

https://www.elecenghub.com/ARINC/176365354/ARINC-429P3?src=spdf


ARINC SPECIFICATION 429 PART 3 

TABLE OF CONTENTS 

iv 

 

2.5.10.2   File Sequence Number....................................................................................... 13 

2.5.10.3   LDU Sequence Number ..................................................................................... 13 

2.5.11  Data ........................................................................................................................ 14 

2.5.11.1   Full Data Word(s) ............................................................................................... 14 

2.5.11.2   Partial Data Word(s)........................................................................................... 14 

2.5.12  End of Transmission (EOT) .................................................................................... 15 

2.5.12.1   CRC Encoding.................................................................................................... 15 

2.5.12.2   CRC Decoding ................................................................................................... 16 

2.5.13  Negative Acknowledgement (NAK)......................................................................... 17 

2.5.13.1   Missing SOT Word ............................................................................................. 17 

2.5.13.2   Missing EOT Word ............................................................................................. 17 

2.5.13.3   Parity Errors .......................................................................................................17 

2.5.13.4   Word Count Errors ............................................................................................. 18 

2.5.13.5   CRC Errors......................................................................................................... 18 

2.5.13.6   Time Out Errors.................................................................................................. 18 

2.5.14  LDU Transfer Acknowledgement (ACK) ................................................................. 18 

2.5.14.1   Duplicate LDU .................................................................................................... 18 

2.5.14.2   Auto-Synchronized Files .................................................................................... 18 

2.5.14.3   Incomplete File Timer......................................................................................... 19 

2.5.15  SYN Word ...............................................................................................................19 

2.5.16  Response to ACK/NAK/SYN................................................................................... 20 

2.5.17  Solo Word (Single Word Transfers) ........................................................................ 20 

2.5.17.1   Test Word and Loop Word ................................................................................. 21 

2.5.17.2   Optional Solo Word Definitions .......................................................................... 21 

2.5.18  Optional End-To-End Message Verification............................................................ 21 

2.5.19  Protocol Initialization ............................................................................................... 21 

2.5.19.1   Bit-Oriented Protocol Version............................................................................. 22 

2.5.19.1.1    ALOHA...................................................................................................... 22 

2.5.19.1.2    ALOHA Response..................................................................................... 23 

2.5.19.2   Williamsburg/File Transfer Determination .......................................................... 24 

2.6 Window Bit-Oriented Communications Protocol.......................................................... 25 

 

3.0 BIT-ORIENTED MEDIA ACCESS CONTROL (MAC) PROTOCOL ............................ 26 

3.1 Bit-Oriented Media Access Control (MAC) Protocol .................................................... 26 

3.1.1  Introduction ............................................................................................................. 26 

3.1.2  Relationship Between Version 1 and Version 3 Protocols...................................... 27 

3.1.3  Protocol Architecture............................................................................................... 28 

https://www.elecenghub.com/ARINC/176365354/ARINC-429P3?src=spdf


ARINC SPECIFICATION 429 PART 3 

TABLE OF CONTENTS 

v 

3.1.4  Buffering.................................................................................................................. 28 

3.2 Media Access Control (MAC) Sublayer ....................................................................... 29 

3.2.1  MAC Sublayer Service Specification ...................................................................... 29 

3.2.2  MA_DATA.request .................................................................................................. 30 

3.2.2.1   Function .............................................................................................................30 

3.2.2.2   Semantics .......................................................................................................... 30 

3.2.2.2.1    destination_MA_address ............................................................................... 31 

3.2.2.2.2    destination_SAL_address.............................................................................. 31 

3.2.2.2.3    m_sdu............................................................................................................ 31 

3.2.2.2.4    service_class ................................................................................................. 31 

3.2.2.3   When Generated................................................................................................ 32 

3.2.2.4   Effect of Receipt ................................................................................................. 32 

3.2.3  MA_DATA.indication............................................................................................... 32 

3.2.3.1   Function .............................................................................................................32 

3.2.3.2   Semantics .......................................................................................................... 33 

3.2.3.2.1    destination_MA_address ............................................................................... 33 

3.2.3.2.2    destination_SAL_address.............................................................................. 33 

3.2.3.2.3    source_MA_address...................................................................................... 33 

3.2.3.2.4    source_SAL_address .................................................................................... 33 

3.2.3.2.5    m_sdu............................................................................................................ 33 

3.2.3.2.6    reception_status ............................................................................................ 34 

3.2.3.2.7    service_class ................................................................................................. 34 

3.2.3.3   When Generated................................................................................................ 34 

3.2.3.4   Effect of Receipt ................................................................................................. 34 

3.2.4  MAC Control Functions........................................................................................... 34 

3.2.4.1   MA_CONTROL.request ..................................................................................... 35 

3.2.4.2   MA_CONTROL.indication .................................................................................. 36 

3.3 MAC Frame Structures ................................................................................................ 36 

3.3.1  Information Frame Format ...................................................................................... 37 

3.3.1.1   Address Fields ................................................................................................... 37 

3.3.1.2   Length/Type Field .............................................................................................. 37 

3.3.1.2.1    Length............................................................................................................38 

3.3.1.2.2    Type............................................................................................................... 38 

3.3.1.3   Data Field...........................................................................................................38 

3.3.1.4   Frame Check Sequence (FCS) Field ................................................................. 38 

3.3.1.5   Validation of Information Frame ......................................................................... 39 

3.3.1.5.1    Invalid Address .............................................................................................. 39 

3.3.1.5.2    Invalid Length/Type ....................................................................................... 39 

3.3.1.5.3    Invalid FCS.................................................................................................... 39 

https://www.elecenghub.com/ARINC/176365354/ARINC-429P3?src=spdf


ARINC SPECIFICATION 429 PART 3 

TABLE OF CONTENTS 

vi 

 

3.3.2  Command Frame Format........................................................................................ 39 

3.3.2.1   GFI Field ............................................................................................................40 

3.3.2.2   Command Type Field ......................................................................................... 40 

3.3.2.3   Data Field...........................................................................................................40 

3.3.2.4   Frame Check Sequence (FCS) Field ................................................................. 40 

3.3.2.5   Validation of Command Frame........................................................................... 40 

3.3.2.5.1    Invalid FCS.................................................................................................... 40 

3.4 MAC Transmit/Receive Functions ............................................................................... 40 

3.4.1  Frame Data Unit (FDU)........................................................................................... 40 

3.4.2  Frame Data Unit (FDU) Size and Word Count........................................................ 41 

3.4.3  System Address Labels (SALs) .............................................................................. 41 

3.4.4  Bit Rate and Word Timing....................................................................................... 42 

3.4.5  Word Type .............................................................................................................. 42 

3.4.6  Start of Frame (SOF) .............................................................................................. 42 

3.4.6.1   Information/Command (I/C) Frame Field............................................................ 42 

3.4.6.2   Information SOF Word ....................................................................................... 43 

3.4.6.2.1    Word Count ................................................................................................... 43 

3.4.6.2.2    Reserved Bits ................................................................................................ 43 

3.4.6.3   Command SOF Word......................................................................................... 43 

3.4.6.3.1    Word Count ................................................................................................... 43 

3.4.6.3.2    Reserved Bits ................................................................................................ 43 

3.4.6.3.3    General Format Identifier Field (GFI) ............................................................ 44 

3.4.6.3.4    Command Type Field (CT) ............................................................................ 44 

3.4.7  Data ........................................................................................................................ 44 

3.4.7.1   Full Data Word(s) ............................................................................................... 45 

3.4.7.2   Partial Data Word(s)........................................................................................... 45 

3.4.7.3   SOLO Words...................................................................................................... 45 

3.4.8  End Of Frame (EOF)............................................................................................... 45 

3.4.9  Frame Check Sequence ......................................................................................... 46 

3.4.9.1   32-Bit CRC Encoding ......................................................................................... 46 

3.4.9.2   32-Bit CRC Decoding......................................................................................... 47 

3.4.10  Incomplete FDU Timer............................................................................................ 48 

3.4.11  ALOHA.................................................................................................................... 48 

3.4.12  Validation of FDUs .................................................................................................. 49 

3.4.12.1   Missing SOF Word ............................................................................................. 49 

3.4.12.2   Missing EOF Word(s) ......................................................................................... 50 

3.4.12.3   Parity Errors .......................................................................................................50 

https://www.elecenghub.com/ARINC/176365354/ARINC-429P3?src=spdf


ARINC SPECIFICATION 429 PART 3 

TABLE OF CONTENTS 

vii 

3.4.12.4   Word Count Errors ............................................................................................. 50 

3.4.12.5   CRC Errors......................................................................................................... 50 

3.4.13  Inter-FDU Gap Time ............................................................................................... 51 

 

ATTACHMENTS 

1-9 Attachments 1-9........................................................................................................... 52 

10 Variables of Bit-Oriented Protocol ............................................................................... 53 

11 Bit-Oriented Data File Transfer Word Formats ............................................................ 60 

11A Destination Codes ....................................................................................................... 66 

11B Status Codes ...............................................................................................................68 

11C ALOHA/ALOHA Response Protocol Word Definition .................................................. 69 

12 Version 1 File Transfer Example ................................................................................. 70 

12A Field Mapping Example ............................................................................................... 71 

13 Protocol Determination Procedure Diagrams .............................................................. 72 

13A ALOHA Version Determination Sequence................................................................... 74 

14 System Address Label................................................................................................. 75 

15 (deleted by Supplement 16)......................................................................................... 76 

16 (deleted by Supplement 16)......................................................................................... 77 

17 Flow Diagram Used to Determine Character-Oriented vs Bit-Oriented Protocol......... 78 

18 MAC Sublayer Support Diagrams................................................................................ 79 

19 Command Frame Data Unit (FDU) Structure and Examples....................................... 81 

20 Information Frame Data Unit (FDU) Structure and Example ....................................... 83 

 

APPENDICES 

A-E Appendices A-E........................................................................................................... 85 

F Former Aim and File Data Transfer Techniques.......................................................... 86 

G Mathematical Example of CRC Encoding/Decoding ................................................... 95 

H Interoperability of Bit-Oriented Link Layer Protocol ..................................................... 98 

I SDL Diagrams of the Version 1 Williamsburg Protocol ............................................... 99 

J Protocol Structure...................................................................................................... 118 

K Glossary & Acronyms ................................................................................................ 121 

 

ARINC Standard – Errata Report 

ARINC IA Project Initiation/Modification (APIM) Guidelines for Submittal 

https://www.elecenghub.com/ARINC/176365354/ARINC-429P3?src=spdf


 

https://www.elecenghub.com/ARINC/176365354/ARINC-429P3?src=spdf

	Cover  
	Disclaimer
	Title Page
	Foreword
	Table of Contents
	1.0  Introduction

