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 Abstract− This paper presents the design and 

implementation of a digital communication interface 
between a Motor Drive Controller (MDC) and a 
digital network supervisor.  This work is part of the 
DOE/CARAT project “Integrated Controllers for 
Automotive Auxiliary Electric Motors”, being 
performed between the University of Arkansas and 
at GEA (Applied Electronics Group), National 
University of Rio Cuarto.  The Controller Area 
Network (CAN) is the digital communication 
protocol  of choice for automotive applications.  The 
MDC was implemented using a Digital Signal 
Processor (DSP) and the network supervisor using a 
standard personal computer (PC) with a CAN 
communication board. 
Keywords− CAN Communication Protocol, Motor 

Drive Controller, Automotive Applications. 

I. INTRODUCTION 
The automotive industry is facing nowadays new 
challenges regarding the reduction of fuel consumption, 
because of economic and ecological reasons. Demands 
for increasing comfort, safety, flexibility and reliability 
are the motivations for new developments in the 
automotive industry. Replacing a car’s hydraulic system 
with wires, microcontrollers, and computers promises 
better safety and handling capabilities (Bretz, 2001).  In 
order to reach these goals, some conventional 
hydraulics, pneumatic and even mechanical systems are 
expected to be replaced by x-by-wire systems 
(electromechanical actuators electronically controlled 
by-wire, without mechanical links).  Therefore, the on-
board vehicle electric power needs are increasing, and 
the on-board electric currents are increasing too. In turn, 
with the increase in the number of electronic and 
electrical devices used in modern cars, the following 
two problems should be addressed, 

• boost of power consumption, 
• needs to handle the communication between many 

devices. 
                                                            
M.Sonnaillon, G. Bisheimer, C. De Angelo, R.Leidhold and G.García 
are with CONICET.  

The increase in power consumption means higher 
on-board currents, therefore, thick, heavy and bulky 
wires. Increasing the voltage reduces the current 
required for the same amount of power consumption. A 
reduction in current is of particular advantage for the 
use of power electronics modules. Higher currents 
require a larger silicon area, and since the formula "chip 
area ∝ cost" applies in the semiconductor industry, 
current reduction means cheaper power electronics 
devices.  For this reason, the Vehicle Electrical System 
Architecture Forum, in conjunction with the MIT 
Industry Consortium, have proposed a new 42V supply 
voltage standard for the automotive industry.  The 
proposal of this Forum has achieved international 
acceptance and the decision of several companies to 
begin developing components for this new generation of 
vehicles (Vehicle Electrical Systems Architecture 
Forum, 2002). 

As mentioned previously, another need is to handle 
the communication between a growing number of 
devices, using the minimum numbers of wires (i.e. 
occupying the minimum space).  There are many 
alternatives to implement a digital communication 
network to interconnect the on-board devices.  Several 
different digital protocols have been proposed in the 
literature.  As examples, can be cited D2B (Domestic 
Data Bus), Bluetooth, MOST (Media-Oriented Systems 
Transport), MML (Mobile Media Link), TTP (Time-
Triggered Protocol), LIN (Local Interconnect Network), 
ByteFlight, Flexray, TTCAN and CAN (Controller Area 
Network) (Leen and Heffernan, 2002). 

The University of Arkansas, Fayetteville, USA and 
GEA (Applied Electronics Group), National University 
of Rio Cuarto, Argentina, are collaborating on the 
project “Integrated Controllers for Automotive 
Auxiliary Electric Motors”.  The main motivation of 
this project is to overcome existing technical and 
economical barriers in the implementation of auxiliary 
42V electric motor systems for automotive applications.  
The main objective of this effort is to develop optimally 
integrated, energy-efficient PM brushless motor 
systems, utilizing high-efficiency motors and advanced 
microelectronic manufacturing and power packaging 


