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MultiCAN/MultiCAN+

Multi-Controller Area Network

CAN Bus 0 CAN Bus 1 CAN Bus 2

Interrupt Control Bus Interface

Key features

Up to 64 independent MO with ID
masking and Time stamp features

Up to 3 independent CAN nodes
flexibly connected to the MO

Automatic FIFO and Gateway
functionality

Infineon

i

Highlights

XMC™ device provides a MultiCAN module
with up to 3 CAN nodes and a Buffer of 64
Message Objects (MO). It conforms to the
specification V2.0 B Active. Data transfer
rate up to 1 MBaud, separately
programmable for each node and it
implements automatic FIFO and Gateway
function freeing CPU load.

Customer benefits

> Free the CPU to MO re-configuration in run
time

> Dedicated control registers for each CAN
node increasing system flexibility

»  Communication Handled automatically by
the module freeing the CPU
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MultiCAN/MultiCAN+ Cinfineon
Up to 64 message objects

» Up to 64 independent MO with ID masking and time stamp features

» Each MO has it own identifier
register: 11 or 29-bit ID

Identifier Register

Mask Register | > One mask register per MO which
Time Stamp/Frame Count Reg | | specifies which bits of ID are “don’t
| P care”
~ | |

' | » Independent time stamp and frame
N G count for each MO: this feature
Data Buffer . .
serves to indicate when the
) . message has arrived or when it was

_ * transmitted
Message Object 0 2

Message Object 1
Message Object ...
Message Object 64




(infineon

Agenda
MultiCAN overview
Key feature: up to 64 message objects

Key feature: up to 3 independent CAN nodes

System integration

Application example

° Key feature: automatic FIFO and gateway functionality

Copyright © Infineon Technologies AG 2016. All rights reserved.



MultiCAN/MultiCAN+ ifineon
Up to 3 independent CAN nodes (feon

» Up to 3 independent CAN nodes flexibly connected to the MOs

- Baudrate settings
- Operation and events control
- Ports control

- Error analysis
CAN Bus

Node
Control Bitstream Processor
Unit

Frame Bit Error
Counter Timing Handling
Unit Unit
Interrupt Control Unit

Copyright © Infineon Technologies AG 2016. All rights reserved.




(infineon

Agenda

Q MultiCAN overview
a Key feature: up to 64 message objects

Key feature: up to 3 independent CAN nodes

System integration

Application example

° Key feature: automatic FIFO and gateway functionality

Copyright © Infineon Technologies AG 2016. All rights reserved.



MultiCAN/MultiCAN+

(infineon.

Automatic FIFO and gateway functionality (1/2)

> FIFO functionality freeing the CPU:

— Message objects can be
combined to build FIFO of a
chosen size

— Message objects can be
organized as FIFO buffers for
transmission and reception

— FIFO interacts with message
objects rather than lists

Copyright © Infineon Technologies AG 2016. All rights reserved.
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MultiCAN/MultiCAN+

Automatic FIFO and gateway functionality (2/2)

<D estination CAN bus>

» Gateway functionality
freeing the CPU:

- Gateway mode allows
transfer of messages
between two nodes
without CPU
intervention.

— Two nodes may
operate at different
baud rates

— Gateway FIFOs can be
built.

< Source CAM bus >

(infineon.

Pointer to Destination Object

CUR

Identifier + IDE

DLC

Data

Source Object,
MMC = IZZI1CID3

copy if IDC__, .. = 1
» |dentifier + IDE
copy if DLCC__ =1 . ==
copy if DATC__ ;e = 1
] Data
set if GDFSSGWCQ = 1’. T
set ———m NEVWDAT
set —» RXPND
Dest. Object

magohj_gateway
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System integration

XMC4000

fene
M e g
Object Linked
Buffer List
64 Control
Objecks

INT_Of 3:0 . I ]
INT_O[7 I |
peiay QSN

Target applications

> Motor control
»  Industrial automation
»  Connectivity

> General purpose

TADCn
RXDCr e

Infineon

i

System integration

Each Transmit and Receive line of every
CAN node is available for several external
ports through the port control logic. The
Receive input can be easily selected from
the input multiplexer using the RXSEL
bitfield.

The output interrupt signals are available
to request interrupts (NVIC and CPU),
DMA transfer requests and as signal
trigger of the CCU4 action.
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Application example (infineon
Foreign remote requests using gateway mode

e . @M Overview
4. ransmit] {} |e The MultiCAN module offer a so called
5. sel TXRQ gateway mode to transfer CAN messages
mes. oose:  [REEN from one CAN bus to another without CPU

involvement. This offloads the CPU and
displaces the workload to hardware.

5. e% transmit The foreign remote request feature is

6. copy data especially useful for the gateways to issue
= a remote request on the source bus after
the reception of a remote request on the
gateway destination bus.

data data

If foreign remote request mode is enabled,

In brief when a remote frame has been received on
a CAN node and is stored in a MO, a

Using the gateway mode of the MultiCAN transmit request (TXRQ) is set to trigger

module, for remote frames the foreign the answer to automatically issue a

remote request mode can be used to secondary request. TXRQ is set in the

handle the data request. source message object.



MultiCAN/MultiCAN+

Message object lists (1/2)

» Message object lists

8 configurable lists
available

A node is linked to a
unique list, and a
message object belongs
to a maximum of 1 list

A group of message
objects allocated to a
unique CAN node

List size is limited only by
the number of message
objects available

CAN Bus 0

CAN Bus 1

(infineon

CAN Bus 2



MultiCAN/MultiCAN+ Cinfineon
Message object lists (2/2)

> Double chained connection within the lists AW

» Message objects can be shifted from one list to the other (message
objects are used where they are needed)

> All unused message objects do belong to the list of unallocated

elements

Message Object 5 Message Object 16 Message Object 3

Register LIST 2

Double-chained Lists



MultiCAN/MultiCAN+
Analyzer mode

> MultiCAN offers an analyzer mode, to
support:

— Listening to the bus, without taking
part of the protocol

— The CAN node may receive frames but
is not allowed to transmit

- The complete message object
functionality is available, but no
transmit request will be executed

— Message objects are appended to a
node

— Problems between message memory
and protocol handler can be detected

(infineon.

Message Memory

Acceptance Filtering

ZON

Node x Node y
In Analyzer Mode
RX
>
Py
X
Transceiver Transceiver




MultiCAN/MultiCAN+
Service request generation (1/2)

)

>

Highly flexible service request processing

Up to 140 hardware service requests (SR)

— 4 SR per node => 12 SR in total

— 2 SR per message objects => 128 SR in

total

These hardware service requests are
compressed to 8 SR output lines

It is possible to trigger 1 software
interrupt

(infineon

MultiCAN

140
Service
Requests

INT_O

INT_1
INT_2

INT_3
INT 4

INT 5
INT_6

INT_7




MultiCAN/MultiCAN+
Service request generation (2/2)

>

)

For each node:

— Alert interrupt

— Last error code interrupt
— Transfer OK interrupt

— Frame counter interrupt

For each MO:
— Receive interrupt

— Transmit interrupt

Gfineon

Node n

MO n

MultiCAN

Alert I

Last Error Code

Transfer OK

Frame Counter

Transfer OK

Frame Counts

Interrupt
Wiring
Matrix

INT_O

INT 1
INT 2

INT_3
INT_4

INT_5
INT_6

INT_7




MultiCAN/MultiCAN + Eneon
Flexible message masking (1/2) (e

» CAN Module allows Rx ID bits to be selected as “"don’t care”

— Allows the reception of a group of messages into 1 message
object

— Mask register defines which ID bits are significant
— On match, data and ID Bits are transferred into message

object
E < < ID: 0x123

(suq

9.4ed 1,uop) Msep

1915163y uone.iqay/dal

~—

8 Byte
Data Buffer

-




MultiCAN/MultiCAN + o
Flexible message masking (2/2) (fheon

Mask Register (std ID) 1111111 1] 1JeFal [=ox7Fc
Message Object Arbitration 1lolol1lolol1lolololo = 0x490
Register
Resulting ID matches 11o0lol1lolol1l0|0 BEP%
(X = don’t care)
1]ofof1]o]o]1]o[o[FIE} | =ox490
ID’S 11010 1]0]0]|1|0](O [sompmt = 0x491
received : 110|0|1]0|0|1|0]|0 mRKe = 0x492
11]01]0|1]0|0|1({0|0 |mEm! = 0x493
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Support material

Collaterals and
Brochures

Evaluation
Board

COnta Ct Support
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http://www.infineon.com/XMC
http://www.infineon.com/XMC
http://www.infineon.com/cms/en/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-registered-cortex-registered-m/32-bit-xmc1000-industrial-microcontroller-arm-registered-cortex-registered-m0/xmc-development-tools-kits-and-boards/channel?channel=db3a30433d5e5530013d64397b0c2043
http://www.infineon.com/cms/en/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-registered-cortex-registered-m/32-bit-xmc1000-industrial-microcontroller-arm-registered-cortex-registered-m0/dave-version-4-free-development-platform-for-?channel=5546d46145f1f3a4014619e925171bcc
http://www.infineon.com/cms/en/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-registered-cortex-registered-m/32-bit-xmc1000-industrial-microcontroller-arm-registered-cortex-registered-m0/dave-version-4-free-development-platform-for-?channel=5546d46145f1f3a4014619e925171bcc
http://www.infineon.com/cms/en/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-registered-cortex-registered-m/32-bit-xmc1000-industrial-microcontroller-arm-registered-cortex-registered-m0/xmc-development-tools-software-tools-and-part?channel=5546d46145f1f3a4014619e9bcfa1bcd
http://www.infineon.com/mediacenter
http://www.infineon.com/cms/media/Applications/microcontrollers/XMC/Mediathek.html
http://www.infineon.com/cms/media/Applications/microcontrollers/XMC/Mediathek.html
http://www.infineonforums.com/
http://www.infineon.com/cms/en/about-infineon/company/contacts/product-support-form/
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Disclaimer

The information given in this training materials is given as a hint for
the implementation of the Infineon Technologies component only and
shall not be regarded as any description or warranty of a certain

functionality, condition or quality of the Infineon Technologies
component.

Infineon Technologies hereby disclaims any and all warranties and
liabilities of any kind (including without limitation warranties of non-
infringement of intellectual property rights of any third party) with
respect to any and all information given in this training material.
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