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LEGAL NOTICE 

© Copyright 2019 by Robert Bosch GmbH and its licensors. All rights reserved. 

“Bosch” is a registered trademark of Robert Bosch GmbH. 

The content of this document is subject to continuous developments and 
improvements. All particulars and its use contained in this document are given by 
BOSCH in good faith. 

NO WARRANTIES: TO THE MAXIMUM EXTENT PERMITTED BY LAW, NEITHER 
THE INTELLECTUAL PROPERTY OWNERS, COPYRIGHT HOLDERS AND 
CONTRIBUTORS, NOR ANY PERSON, EITHER EXPRESSLY OR IMPLICITLY, 
WARRANTS ANY ASPECT OF THIS SPECIFICATION, SOFTWARE RELATED 
THERETO, CODE AND/OR PROGRAM RELATED THERETO, INCLUDING ANY 
OUTPUT OR RESULTS OF THIS SPECIFICATION, SOFTWARE RELATED 
THERETO, CODE AND/OR PROGRAM RELATED THERETO UNLESS AGREED TO 
IN WRITING. THIS SPECIFICATION, SOFTWARE RELATED THERETO, CODE 
AND/OR PROGRAM RELATED THERETO IS BEING PROVIDED "AS IS", WITHOUT 
ANY WARRANTY OF ANY TYPE OR NATURE, EITHER EXPRESS OR IMPLIED, 
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, AND ANY 
WARRANTY THAT THIS SPECIFICATION, SOFTWARE RELATED THERETO, 
CODE AND/OR PROGRAM RELATED THERETO IS FREE FROM DEFECTS. 

ASSUMPTION OF RISK: THE RISK OF ANY AND ALL LOSS, DAMAGE, OR 
UNSATISFACTORY PERFORMANCE OF THIS SPECIFICATION (RESPECTIVELY 
THE PRODUCTS MAKING USE OF IT IN PART OR AS A WHOLE), SOFTWARE 
RELATED THERETO, CODE AND/OR PROGRAM RELATED THERETO RESTS 
WITH YOU AS THE USER. TO THE MAXIMUM EXTENT PERMITTED BY LAW, 
NEITHER THE INTELLECTUAL PROPERTY OWNERS, COPYRIGHT HOLDERS 
AND CONTRIBUTORS, NOR ANY PERSON EITHER EXPRESSLY OR IMPLICITLY, 
MAKES ANY REPRESENTATION OR WARRANTY REGARDING THE 
APPROPRIATENESS OF THE USE, OUTPUT, OR RESULTS OF THE USE OF THIS 
SPECIFICATION, SOFTWARE RELATED THERETO, CODE AND/OR PROGRAM 
RELATED THERETO IN TERMS OF ITS CORRECTNESS, ACCURACY, 
RELIABILITY, BEING CURRENT OR OTHERWISE. NOR DO THEY HAVE ANY 
OBLIGATION TO CORRECT ERRORS, MAKE CHANGES, SUPPORT THIS 
SPECIFICATION, SOFTWARE RELATED THERETO, CODE AND/OR PROGRAM 
RELATED THERETO, DISTRIBUTE UPDATES, OR PROVIDE NOTIFICATION OF 
ANY ERROR OR DEFECT, KNOWN OR UNKNOWN. IF YOU RELY UPON THIS 
SPECIFICATION, SOFTWARE RELATED THERETO, CODE AND/OR PROGRAM 
RELATED THERETO, YOU DO SO AT YOUR OWN RISK, AND YOU ASSUME THE 
RESPONSIBILITY FOR THE RESULTS. SHOULD THIS SPECIFICATION, 
SOFTWARE RELATED THERETO, CODE AND/OR PROGRAM RELATED 
THERETO PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL LOSSES, 
INCLUDING, BUT NOT LIMITED TO, ANY NECESSARY SERVICING, REPAIR OR 
CORRECTION OF ANY PROPERTY INVOLVED TO THE MAXIMUM EXTEND 
PERMITTED BY LAW. 
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DISCLAIMER: IN NO EVENT, UNLESS REQUIRED BY LAW OR AGREED TO IN 
WRITING, SHALL THE INTELLECTUAL PROPERTY OWNERS, COPYRIGHT 
HOLDERS OR ANY PERSON BE LIABLE FOR ANY LOSS, EXPENSE OR DAMAGE, 
OF ANY TYPE OR NATURE ARISING OUT OF THE USE OF, OR INABILITY TO USE 
THIS SPECIFICATION, SOFTWARE RELATED THERETO, CODE AND/OR 
PROGRAM RELATED THERETO, INCLUDING, BUT NOT LIMITED TO, CLAIMS, 
SUITS OR CAUSES OF ACTION INVOLVING ALLEGED INFRINGEMENT OF 
COPYRIGHTS, PATENTS, TRADEMARKS, TRADE SECRETS, OR UNFAIR 
COMPETITION.  

INDEMNIFICATION: TO THE MAXIMUM EXTEND PERMITTED BY LAW YOU 
AGREE TO INDEMNIFY AND HOLD HARMLESS THE INTELLECTUAL PROPERTY 
OWNERS, COPYRIGHT HOLDERS AND CONTRIBUTORS, AND EMPLOYEES, 
AND ANY PERSON FROM AND AGAINST ALL CLAIMS, LIABILITIES, LOSSES, 
CAUSES OF ACTION, DAMAGES, JUDGMENTS, AND EXPENSES, INCLUDING 
THE REASONABLE COST OF ATTORNEYS’ FEES AND COURT COSTS, FOR 
INJURIES OR DAMAGES TO THE PERSON OR PROPERTY OF THIRD PARTIES, 
INCLUDING, WITHOUT LIMITATIONS, CONSEQUENTIAL, DIRECT AND INDIRECT 
DAMAGES AND ANY ECONOMIC LOSSES, THAT ARISE OUT OF OR IN 
CONNECTION WITH YOUR USE, MODIFICATION, OR DISTRIBUTION OF THIS 
SPECIFICATION, SOFTWARE RELATED THERETO, CODE AND/OR PROGRAM 
RELATED THERETO, ITS OUTPUT, OR ANY ACCOMPANYING 
DOCUMENTATION.  

GOVERNING LAW: THE RELATIONSHIP BETWEEN YOU AND ROBERT BOSCH 
GMBH SHALL BE GOVERNED SOLELY BY THE LAWS OF THE FEDERAL 
REPUBLIC OF GERMANY. THE STIPULATIONS OF INTERNATIONAL 
CONVENTIONS REGARDING THE INTERNATIONAL SALE OF GOODS SHALL 
NOT BE APPLICABLE. THE EXCLUSIVE LEGAL VENUE SHALL BE 
DUESSELDORF, GERMANY. 

MANDATORY LAW SHALL BE UNAFFECTED BY THE FOREGOING 
PARAGRAPHS. 
INTELLECTUAL PROPERTY OWNERS/COPYRIGHT OWNERS/CONTRIBUTORS: 
ROBERT BOSCH GMBH, ROBERT BOSCH PLATZ 1, 70839 GERLINGEN, 
GERMANY AND ITS LICENSORS. 
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Revision History 
Version Date Remark 
1.0 29.11.2019 First version 
   

 

Conventions 
The following conventions are used within this document: 
 
Register Names   RXBC, SIDFC  
Names of files and directories directoryname/filename 
Source code    m_can_interrupt_init(..) 
 

References 
This document refers to the following documents: 

Ref Author Title 
[1] AE/EIY M_CAN User’s Manual 
 

Terms and Abbreviations 
This document uses the following terms and abbreviations: 
 

Term  Meaning 
BRP  Bit Rate Prescaler 
CAN  Controller Area Network 
CRC  Cyclic Redundancy Check 
DLC  Data Length Code 
ISR  Interrupt Service Routine 
 



M_CAN_AN004 Busoff Recovery Handling Application Note 
 

 

 
iv 29.11.2019 

 

Table of Contents 
1 Target ............................................................................................................ 1 

2 Busoff Recovery .......................................................................................... 2 

 



M_CAN_AN004 Busoff Recovery Handling Application Note 
 

 

 
1/2 29.11.2019 

 

1 Target 

This application note describes the busoff recovery handling in the M_CAN 
versions 3.1.0 up to 3.3.0. 

  



M_CAN_AN004 Busoff Recovery Handling Application Note 
 

 

 
2/2 29.11.2019 

 

2 Busoff Recovery 
The M_CAN enters Busoff state according to CAN protocol conditions. The Busoff 
state is reported by setting PSR.BO. Additionally, the M_CAN sets CCCR.INIT to 
stop all CAN operation. 
 
To restart CAN operation, the application software needs to clear CCCR.INIT. 
After CCCR.INIT is cleared, the M_CAN’s CAN state machine waits for the 
completion of the Busoff Recovery Sequence according to CAN protocol (at least 128 
occurrences of Bus Idle Condition, which is the detection of 11 consecutive recessive 
bits). 
 
In the M_CAN User’s Manual the description of Bus_Off recovery states that “Once 
CCCR.INIT has been cleared by the CPU, the device will then wait for 129 
occurrences of Bus Idle (129 * 11 consecutive recessive bits) before resuming 
normal operation. At the end of the Bus_Off recovery sequence, the Error 
Management Counters will be reset”. 
 
The M_CAN uses its Receive Error Counter to count the occurrences of the Bus Idle 
Condition. If need be, that can be monitored at ECR.REC. Additionally, each 
occurrence of the Bus Idle condition is flagged by PSR.LEC = 5 = Bit0Error, which 
triggers an interrupt (IR.PEA) when IR.PEAE is enabled. 
 
While the Busoff Recovery proceeds, the CAN activity is reported as “Synchronizing”, 
PSR.ACT = 0 and PSR.BO remains set. 
 
The M_CAN does not receive messages while the Busoff Recovery proceeds. 
 
The M_CAN does not start transmissions while the Busoff Recovery proceeds. When 
a transmission is requested while the Busoff Recovery proceeds, it will be started 
after the Recovery has completed and CAN activity entered Idle state, PSR.ACT = 1. 
 
When the Busoff Recovery has completed, PSR.BO, ECR.TEC, and ECR.REC are 
cleared, and PSR.ACT is set to Idle. 
 
After PSR.ACT reaches Idle, it will remain in Idle for at least one CAN bit time. The 
M_CAN’s CAN state machine will become receiver (PSR.ACT = 2) when it samples a 
dominant bit during Idle state or it will become transmitter (PSR.ACT = 3) when it 
detects a pending transmission request during Idle state. 
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