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Design of a CAN bus experimental electronics system

applied in vehicle

Sin-San Huang ~ Yi-Hsien Lin
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Abstract

The Controller Area Network is based on a non-destructive arbitration mechanism to ensure high
priority delay-free transmission. It is a vehicle bus standard designed to allow microcontrollers and
devices to communicate with each other within a vehicle without a host computer so that the
requirements of installation simplification, line simplification, high security, and convenient network
setup, easy and low maintenance cost can be achieved. It also can be adapted to the harsh environment
of noise and pulse interference and can be used in wide area control sites.

This research work utilizes independent CAN bus communication interface components which
meet CAN 2.0B, ISO 11898 specification compliance agreement to design a Terminal Control
Experiment System that is equip with USB 2.0 transmission capacity and is integrated with seven
experimental modules; RFID system of peripheral devices, accelerometer sensor, temperature and
humidity sensor, tire pressure detector, carbon monoxide detector and motor drives. The experiment
contains CAN 2.0B bus multi-node links and automatic debugging detection mode, USB described in
the definition and computer interface management, TTCAN ( Time Triggered CAN ) control integrate
multiple sensing and driving experiments. Programmable control window of process management was
applied through the experiment to increase operability and future development potential.

The system is designed to be small in size, low cost and experiment modules can be randomly
attached to the CAN bus. The advantages of USB 2.0 includes supports for Full speed hot plug features
terminal monitor allow any node module can execute terminal monitoring or information transfer tasks.
It is also designs to be expand with RS232, SPI, I2C and other common peripheral device

communication protocol, so it can be more flexible to changes in experiments.

Keywords: CAN bus, RFID, accelerometer sensor
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Exten 0 30 Endpoint 3 Offline -21 4] 1
TxSID TxEID || Receive Data for Point - 1 ConnetStatus GAS concentration
Exten 0 40 Endpoint 4 Offline 31 1
TXSID  TxEID Receive Data for Point - 1 ConnetStatus LightG </ 1 [
CVExten] | 0 50]| || Endpoint 5 Offline Lights < i ]

ﬁ%‘ﬂ 30 - ?J&L%?—fi

ul
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TS5 57T A B IR

Status Box | USB device has been linked [1LED1 [[]LED2

ReadTheRFID | 2000805000001043 Reser
Information Flrmwa

“Txer | mxer | Dwa | roowa | ewar || meaer | wae | enar
(o _Jo _J7 Jo B Q7 H§o Q7 |

TxSID TxEID Receive Data for Point - 1 Ci Temp

Exten | 0 10 || Endpoint 1 Offline | 285 c|62
oo
TXEID || Receive Data for Point - 1 | | ConnetStatus
Endpoint 2 Offline
TXSID TxEID Receive Data for Point - 1 ConnetStatus X-is
30430100000 Endpoint 3 Connection

TxSID TxEID Receive Data for Point - 1 ConnetStatus GAS concentration
0 40/ Endpoint 4 Offline 31 ]

TxSID TxEID Receive Data for Point - 1 ConnetStatus LightG <] il
Exten | o 50| || Endpoint 5 Offline | Ligms < ]

[ 31 GRS < s

#< 1~ CAN bus ¥¥F flifanf

Conditions :

Pointl : SID( 0b00000000000 )~ EID( 0b000000000000000000 )

Point2 : SID(0b 00000011111 )~EID(0b101010101010101010)

Data Byte ( 8bytes ) : 0F-FO-AA-BB-CC-DD-EE-FF
ORI 20 2 N (YRR )

A —

I ==y

IM bps 5000 1.5ms 4884 97.7%
500K bps | 5000 1.5ms 4933 98.99
200K bps 5000 1.5ms 5000 100%
100K bps 5000 1.5ms 5000 100%
50K bps 5000 1.5ms 5000 100%
20K bps 5000 1.5ms 5000 100%

ul



