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Microchip University (CAN BUS)
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History of CAN

CAN 2.0 (Classical CAN) CAN Signal

Bosch specification Improvement

ISO 11898-1 (CAN SIC)

ISO 11898-2 CiA601-4
CAN Flexible Data rate CAN SIC XL
(CAN FD) Next generation

Bosch specification
1SO 11898-1:2015
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CAN Network
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Network Model

ISO/0SI Seven Layer Network Reference Model

— HLPs: J1939, CAN Open, etc
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ISO 11898-1: “Data Link Layer & Physical Signaling”
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1 DDM_Doortock
2 ICM_PRNDL

3 ICM_RGB
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Name
1 DDM_DoorLockAll
2 DDM_DoorUnLockAll
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Non-destructive

Bitwise

Arbitration
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Bus State
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Classical Base Frame
Y
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Frame Reception
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Mask and Filter on ID Bits

§ ID = 0x35E )

011010411110 MAB

Receive Filter

Receive Buffer

Mask and Filter accept IDs 0x354,0x356,0x35C,0x35E
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Frame Transmission
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Bit Time vs. Bit Rate
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Data Consistency
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Bit Error

Transmitted bit differs from monitored bit on the bus

Exceptions
Dominant bit during arbitration
Dominant bit in Ack Slot

. Arbitration Control Data CRC Ack End of
< Field Field Field Field Frame
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CRC Error

Received CRC sequence doesn’t match

CRC
Sequence

ceomts
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Form Error

Fixed-form bits received incorrectly

Ack
CRC Field End of
Classical CAN Field Frame
Frame O CEEEEEE |
Delimiters
Ack
CO!’WtrDI CRC Field End of
CAN FD 2 Fleld Field Frame
Frame D
| 1
Delimiters
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Stuff Error

6 consecutive bits with same value

Arbitration Control Data CRC

| Field lFieId l Field ’ Field

SOF

R
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Acknowledge Error

Transmitting node doesn’t receive ACK

Ack
Field
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TEC < 128 Error-Active

AND TEC > 127

REC< 128 OR

REC> 127
Request
AND TEC > 255
128 * 11

recessive bits
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Classical CAN vs. CAN FD

Arbitration 8 Data Bytes Payload
(500kbit/s) (500kbit/s)

Arbitration 64 Data Bytes Payload
(500kbit/s) (SMbit/s)
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Effective Bit Rate

Base Frame: 11 bit ID, Nominal Bit Rate = 500kbps
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Effective Bit Rate / Mbps
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Data Bit Rate / Mbps

—4—8 Bytes Payload

-~ 16 Bytes Payload
~d— 24 Bytes Payload
=32 Bytes Payload
- 48 Bytes Payload
-8 64 Bytes Payload
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Mixing Classical CAN and CAN FD

= CAN FD is not backwards compatible

Solution

Classical CAN node detects
error!

Dedicated Classical CAN and
CAN FD networks + Gateway

Partial Networking transceivers
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CAN Partial Networking
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More than 70 ECUs in modern car
ECU in Sleep mode consumes 2 W
Many ECUs inactive 95% of time

Solution = Partial Networking

Reduces fuel consumption and
CO, emissions

Selective Wake-Up
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CAN Bus Cabling

Twisted pair Cable with 120Q impedance

Two 120Q termination resistors

Avoids reflections

Reduces radiated emissions

Optionally use shielded cable for electronically harsh

environments

Node 1

Node 2 = = o Node n ]

Stubs
CANH

CANL

35

CAN twisted pair
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8 pin Transcelvers
Standby Mode, 3.3V- 5V Operation
Standby Mode, 3.3V- 5V Operation, WUP

14 pin Transceivers

ATA6570 Standby + Silent Mode, WUP , Partial
Networking capable with SPI interface

Wake Up Pattern (WUP)

ﬁ\ MICROCHIP



38

ATA6562 /| ATAG563

vCC
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ESD and Transient Protection

Capacitor

Absorbs voltage transients and keeps out RF energy

Transient Voltage Suppressor (TVS)
Clamps high voltage transients

Use dual bidirectional diodes
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EMI Protection and Reduction of Emissions

Common Mode Choke (CMC)
Low impedance for differential CAN signals
High impedance for common mode signals

Protects against EMI

Reduces emissions
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Schematic with Optional Protection
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RTC EFr{EE FHEVM (APP_All MCU 2023)
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MPLabx / Harmony
FAE#R{FDemo @ MICROCHIP

Video Link : https://youtu.be/Hr39KzDhhBI
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https://youtu.be/Hr39KzDhhBI

AEEPTEH

® EVM / Tool / Environment

* Tool: MPlabX V6.050) [ / XC32 V4.3>) | / MCC Harmony(4% |- [#EH5 55 3#)
* EVB: Curiosity Nano Base TW + ATSAMC21G Curiosity Nano

* Programmer Debugger: MPLAB PICkit™ 4/5 or Snap
 CAN BUS Analyzer: APGDT002 or APGDTOO6(CAN BUS Analyzer FD)
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Curiosity Nano Base TW + SAMC21 Nano
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SAMC21 Nano connected to Nano Base TW
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