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What i1s CAN?

CAN stands for Controller Area Network
CAN Is a multimaster serial network.

CAN defines the hardware level upon which
higher level protocols can work e.g. CANOpen.

The network is priority based, so that a high
priority message will not be held up by a low
priority message.(bus arbitration)
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A standard CAN frame

ldentifier
11 bits
Standard Frame ' 2048 different IDS'

There are two standards for CAN frames

V2aand V2b. In 2athere are 11 hits set asde for identification,
In 2b there are 29 hits available.

Both standards allow for a maximum of 8 bytes of datato be
transmitted per message.
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CAN ldentifiers

Each node in a CAN network has a unique 11 bit (or 29
bit) ID. TheID isused to decide the priority of the

message.
Messages with low values (00000000000 as opposed to
11111111111) are the highest priority.

CANOpen claimsthe first 4 bits of the ID to assign the
message object type, thisleaves us with 7 bitsto
Identify the modules in a crate with.
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How bus arbitration
Wworks

o If after finding the busidle, two or more bus nodes start their transmission
simultaneously, collision of the messages is avoided by bit-by-bit arbitration

» Each node sends the bits of its message identifier and monitorsthe buslevel. As
long as the identifier bits are identical, each node keeps transmitting its message
 The animation shows both node A and B transmitting until node B sends high and
receives low, node B then switches to receiving while node A cortinues to transmit
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Message
acknowledgement

start of [ 011 Bits

Frame

Data Field
(0..8 Bytes)

End
of Frame

The highlighted field is the Acknowledge Field. The Acknowledge Slot bit is transmitted as
arecessive bit. Any node that has received an error free frame acknowledges the correct
reception of the frame by sending back a dominant bit, regardless of whether the nodeis
configured to accept that specific message or not.

*The transmitter checksto see if the ACK field is
dominant

oIf s0 then at least 1 other node has Rx’ ed the message
correctly

o|f not then the message is sent again. An internal error
counter is aso incremented.
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System Function 1

. The DCS from the TCM's point of view

| TOM resets all CAN micros |

A possible system function path. I
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running on top of the CANOpen

protocol.

Listen for modules inthe crate to 10 |

This assumes that the TCM has | e
some knowledge of what isin
the crate and handles dll :
communication with the outside [ moesiorSane epon
world.

Adter o random penod
af timme, request rocks
dala and do sell anslyss

Requsst own copy of data - Send medium prionty allert
and do self analysls ta main cantraler

Does seif analkysis
agres with the MNode's
analysis?

we agres with Yes Sand rmechurm priohty alled
rrla-lg.lu? to main contralar

E_QJ Queen Mary

University of London



This shows the code that
may run on each nodein
the crate. All expected
values of voltages and
temperatures are
programmed into the
node, readings are stored
in RAM until requested
or overwritten with fresh
data

System Function 2
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Fujitsu Status

* Most of the code is now tidy and readable

* Now documenting the code and the API to the code

* Need to specify the message data format

* Need to specify exactly how the network will operate
* Need to get a demo system running to test the code
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