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Network Protocols for Logical Communication Model
on CAN (Controller Area Network)

KENYA SATO," TAKAHIRO KOITAt and HIROYUKI INOUE!

Embedded real-time systems are deployed in a wide range of application domains such as
transportation systems, automated manufacturing, home appliances and telecommunications.
Originally developed for use in automotive applications, CAN (Controller Area Network) has
been adopted by industry as the standard network technology to transmit data for sensors
and actuators, due to its fast response and high reliability for applications. We design and
implement a logical communication model and a real-time data transmission protocol for
embedded systems with CAN. This logical communication model with prioritized data trans-
mission is effective for developing application programs in an embedded system, which results
in less consideration of underlying network mechanisms and the high portability of applica-
tions. Owing to the small size of the CAN frame format, there are many restrictions on the
implementation of a network protocol on CAN. In an attempt to solve this problem, we
describe a concrete implementation of the network protocols in detail to realize the logical
communication model a CAN 8-byte data frame with a 29-bit identifier.
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Fig.2 Structure of logical communication model.
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Fig.3 Outline of header format for LLC sub-layer.
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Table 1 Detail of data link protocol header on CAN
frame.
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Fig.6 Frame format for transport layer.
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Table 2 Transport frame mapping.
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Fig.7 Example of transport layer message sequence.
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Table 3 Message transmission time.

Single Type Bulk Type
Individual Transmission 1.59 ms 106.1 ms
Complex Transmission 1.71ms 107.4 ms
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