







































































































































































































































































































































































































































































































































































	Table of Contents
	List of Figures
	List of Tables
	Preface
	Part A
	1 Introduction
	2 Basic Concepts
	2.1 Layered structure of a CAN node
	2.2 Messages
	2.2.1 Information routing
	2.2.1.1 System flexibility
	2.2.1.2 Message routing
	2.2.1.3 Multicast
	2.2.1.4 Data consistency


	2.3 Bit-rate
	2.4 Priorities
	2.5 Remote data request
	2.6 Multi-master
	2.7 Arbitration
	2.8 Data integrity
	2.8.1 Error detection
	2.8.2 Performance of error detection

	2.9 Error signalling and recovery time
	2.10 Fault confinement
	2.11 Connections
	2.12 Single channel
	2.13 Bus values
	2.14 Acknowledgement
	2.15 Sleep mode/wake-up

	3 Message Transfer
	3.1 Definition of transmitter/receiver
	3.1.1 Transmitter
	3.1.2 Receiver

	3.2 Frame types
	3.2.1 Data frame
	3.2.1.1 Start of frame
	3.2.1.2 Arbitration field
	3.2.1.3 Control field
	3.2.1.4 Data field
	3.2.1.5 CRC field
	3.2.1.6 ACK field
	3.2.1.7 End of frame

	3.2.2 Remote frame
	3.2.3 Error frame
	3.2.3.1 Error flag
	3.2.3.2 Error Delimiter

	3.2.4 Overload frame
	3.2.4.1 Overload flag
	3.2.4.2 Overload Delimiter

	3.2.5 Interframe space
	3.2.5.1 INTERMISSION
	3.2.5.2 Bus idle
	3.2.5.3 Suspend transmission


	3.3 Message validation
	3.3.1 Transmitter
	3.3.2 Receiver

	3.4 Bit-stream coding

	4 Error Handling
	4.1 Error detection
	4.1.1 Bit error
	4.1.2 Stuff error
	4.1.3 CRC error
	4.1.4 Form error
	4.1.5 Acknowledgement error

	4.2 Error signalling

	5 Fault Confinement
	5.1 CAN node status
	5.2 Error counts

	6 Bit Timing Requirements
	6.1 Nominal bit rate
	6.2 Nominal bit time
	6.3 SYNC_SEG
	6.4 PROP_SEG
	6.5 PHASE_SEG1, PHASE_SEG2
	6.6 Sample point
	6.7 Information processing time
	6.8 Time quantum
	6.8.1 Length of time segments

	6.9 Synchronization
	6.9.1 Hard synchronization
	6.9.2 Resynchronization jump width
	6.9.3 Phase error of an edge
	6.9.4 Resynchronization
	6.9.5 Synchronization rules


	7 Increasing Oscillator Tolerance
	7.1 Protocol modifications
	7.2 Determination of the maximum synchronization l...
	7.2.1 Local error, where at least two of the nodes...
	7.2.2 Two consecutive Overload frames
	7.2.3 Acknowledge error at transmitter, where all ...
	7.2.4 Local error at transmitter, where all nodes ...

	7.3 Bit timing
	7.3.1 Construction of the bit timing for maximum o...
	7.3.2 Construction of the bit timing for maximum b...

	7.4 Calculation of the oscillator tolerance
	7.5 Maximum oscillator tolerances
	7.5.1 Oscillator tolerance for existing CAN protoc...
	7.5.2 Oscillator tolerance for enhanced CAN protoc...

	7.6 Resynchronization
	7.7 Compatibility of existing and enhanced CAN pro...
	7.8 Assessment

	Part B
	8 Introduction
	9 Basic Concepts
	9.1 Layered structure of a CAN node
	9.2 Messages
	9.2.1 Information routing
	9.2.1.1 System flexibility
	9.2.1.2 Message routing
	9.2.1.3 Multicast
	9.2.1.4 Data consistency


	9.3 Bit-rate
	9.4 Priorities
	9.5 Remote data request
	9.6 Multi-master
	9.7 Arbitration
	9.8 Data integrity
	9.8.1 Error detection
	9.8.2 Performance of error detection

	9.9 Error signalling and recovery time
	9.10 Fault confinement
	9.11 Connections
	9.12 Single channel
	9.13 Bus values
	9.14 Acknowledgement
	9.15 Sleep mode/wake-up
	9.16 Oscillator Tolerance

	10 Message Transfer
	10.1 Definition of transmitter/receiver
	10.1.1 Transmitter
	10.1.2 Receiver

	10.2 Frame formats
	10.3 Frame types
	10.3.1 Data frame
	10.3.1.1 Start of frame
	10.3.1.2 Arbitration field
	10.3.1.3 Control field
	10.3.1.4 Data field
	10.3.1.5 CRC field (Standard Format and Extended F...
	10.3.1.6 ACK field (Standard Format and Extended F...
	10.3.1.7 End of frame

	10.3.2 Remote frame
	10.3.3 Error frame
	10.3.3.1 Error flag
	10.3.3.2 Error delimiter

	10.3.4 Overload frame
	10.3.4.1 Overload flag
	10.3.4.2 Overload delimiter

	10.3.5 Interframe space
	10.3.5.1 INTERMISSION
	10.3.5.2 Bus idle
	10.3.5.3 Suspend transmission


	10.4 Conformance with regard to frame formats
	10.5 Message filtering
	10.6 Message validation
	10.6.1 Transmitter
	10.6.2 Receiver

	10.7 Bit-stream coding

	11 Error Handling
	11.1 Error detection
	11.1.1 Bit error
	11.1.2 Stuff error
	11.1.3 CRC error
	11.1.4 Form error
	11.1.5 Acknowledgement error

	11.2 Error signalling

	12 Fault Confinement
	12.1 CAN node status
	12.2 Error counts

	13 Bit Timing Requirements
	13.1 Nominal bit rate
	13.2 Nominal bit time
	13.3 SYNC_SEG
	13.4 PROP_SEG
	13.5 PHASE_SEG1, PHASE_SEG2
	13.6 Sample point
	13.7 Information processing time
	13.8 Time quantum
	13.8.1 Length of time segments

	13.9 Synchronization
	13.9.1 Hard synchronization
	13.9.2 Resynchronization jump width
	13.9.3 Phase error of an edge
	13.9.4 Resynchronization
	13.9.5 Synchronization rules


	 A The Motorola CAN (MCAN) Module
	A.1 Functional overview
	A.1.1 IML – interface management logic
	A.1.2 TBF – transmit buffer
	A.1.3 RBF – receive buffer
	A.1.4 BSP – bit stream processor
	A.1.5 BTL – bit timing logic
	A.1.6 TCL – transceive logic
	A.1.7 EML – error management logic

	A.2 MCAN interface
	A.2.1 CIL – controller interface unit
	A.2.2 Address allocation
	A.2.3 Control registers
	A.2.4 MCAN control register (CCNTRL)
	A.2.5 MCAN command register (CCOM)
	A.2.6 MCAN status register (CSTAT)
	A.2.7 MCAN interrupt register (CINT)
	A.2.8 MCAN acceptance code register (CACC)
	A.2.9 MCAN acceptance mask register (CACM)
	A.2.10 MCAN bus timing register 0 (CBT0)
	A.2.11 MCAN bus timing register 1 (CBT1)
	A.2.12 MCAN output control register (COCNTRL)
	A.2.13 Transmit buffer identifier register (TBI)��...
	A.2.14 Remote transmission request and data length...
	A.2.15 Transmit data segment registers (TDS) 1 – 8...
	A.2.16 Receive buffer identifier register (RBI)
	A.2.17 Remote transmission request and data length...
	A.2.18 Receive data segment registers (RDS) 1 – 8
	A.2.19 Organization of buffers


	B TOUCAN
	B.1 Introduction
	B.2 TOUCAN module features
	B.3 External Pins
	B.4 The CAN system
	B.5 Message buffer structure
	B.6 Common fields to extended and standard format ...
	B.6.1 CODE
	B.6.2 LENGTH (receive mode)
	B.6.3 LENGTH (transmit mode)
	B.6.4 DATA BYTE 0..7
	B.6.5 RESERVED

	B.7 Fields for extended format frames
	B.7.1 TIME STAMP
	B.7.2 ID[28-18, 17-15]
	B.7.3 SRR — Substitute remote request
	B.7.4 IDE — ID Extended
	B.7.5 ID[14-0]
	B.7.6 RTR — Remote transmission request

	B.8 Fields for standard format frames
	B.8.1 TIME STAMP
	B.8.2 ID[28-18]
	B.8.3 RTR — Remote transmission request
	B.8.4 RTR/SRR bit treatment

	B.9 Functional overview
	B.10 Transmit process
	B.11 Receive process
	B.11.1 Self-received frames

	B.12 Message buffer handling
	B.12.1 Tx message buffer deactivation
	B.12.2 Rx message buffer deactivation

	B.13 Lock/release/BUSY mechanism and SMB usage
	B.14 Remote frames
	B.15 Overload frames
	B.16 Time stamp
	B.17 Bit-timing configuration
	B.18 Bit-timing operation notes
	B.19 TOUCAN initialisation sequence
	B.20 Special operating modes
	B.20.1 DEBUG mode
	B.20.2 STOP mode
	B.20.2.1 STOP mode operation notes

	B.20.3 Auto Power Save mode
	B.20.4 Support BERR for RISC architechture (BERR_P...
	B.20.4.1 Modular family (BERR_PLUG = 0)
	B.20.4.2 RISC family (BERR_PLUG = 1)


	B.21 Interrupts
	B.21.1 Modular family archtecture (IRQ_PLUG = 0)
	B.21.2 RISC family architecture (IRQ_PLUG = 1)

	B.22 Programmer’s model
	B.22.1 Programming validity
	B.22.2 Reserved bits
	B.22.3 System registers
	B.22.4 MCR — Module configuration register���
	B.22.5 TCR — Test configuration register��
	B.22.6 ICR — Interrupt configuration register (Mod...
	B.22.7 ICR — Interrupt configuration register (RIS...

	B.23 Control registers
	B.23.1 CTRL0 — Control register 0��
	B.23.2 CTRL1 — Control register 1��
	B.23.3 PRESDIV — Prescaler divide register ��
	B.23.4 CTRL2 — Control register 2��
	B.23.5 TIMER — Free running timer��

	B.24 Rx mask registers
	B.24.1 RXMASK — Rx global mask register��
	B.24.2 RX14MASK — Rx buffer 14 mask
	B.24.3 RX15MASK — Rx buffer 15 mask

	B.25 Global information registers
	B.25.1 STATH, STATL — Error and status report regi...
	B.25.2 IMASKH, IMASKL— Interrupt mask registers��
	B.25.3 IFLAGH, IFLAGL — Interrupt flag registers��...
	B.25.4 Error counters���


	C The Motorola Scaleable CAN (MSCAN08) Module
	C.1 Features

	D The Motorola Scaleable CAN  (MSCAN12) Module
	D.1 Features

	Glossary
	Index

