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Thisa Yheosis report descraibes  a modern altarnabtive
colutron ta fhe wiring complexity problem by aintroducing
pult intex ing rechniques which consist  of repnlacing Fhe
canventional  wiring harness by another system that hiohly
roeduces  the  nuamboer of conductors bheing used, nrovides
mon i oring toola, and oxhrbhites high reliabuelrty  and
simplicity of installation and service.

The rmportance of the multiplex system 15 growing as
a means to solve the various nrohlems related Yo vehuole
harness, and a variety of multiplexed wiring solutiong have
heon proposed throughout the world. However , due to the
hrahly compebtrtive nature of ther automotive market, only *few
rhaings, such as asystem rharacteristics, could be known ahout
the already or being developed prototypes. In fact, apart
from some standard requirements of multiplexed systems and
some solution approaches such* as the Society of Automotive
Fngineers J1IB50 SAE, each car manufacturer is concealing the
detarts of Lt proposed solutrons thus making attemnts tor
comparative study very ditficult.

Thie report has bheen subdivided into seven chanters.
Chapter 1 sheds wome liaht  on the early beginning ot
multiplexing in motor vehicles and its develapment. 1t also
gives a hrief discussion about the requirements and the

criteria to he fulfilled by:a multiplexed system. The tast

e

part describes the different classes of multiplexing as

b

defined by the Society of Automotive Englneers.
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Chapter 11 discusses theoritical design aspects from
constraints to strategies as well as it gives a general
description of the different network topologies.

A general description of the INELEC Multiplexed
System (IMS) along with an extensive coverage of the system
hardware (maéter and slave) are given in chapter III.

Chapter IV discusses the communication protocol,
data integrity, reliabilty and recovery within the system.
Namely classes of failures, error detection, diagnosis and
recavery are presented.

Chapter V provides a description of the system
interfacing and 1its prototype implementation based on the
electrical system of a “25L4° type minibus provided by the
Algerian Company of Industrial Vehicles (SNVI). Also, it
gives an idea about the state of the art in the field of
intelligent power switching.

Chapter VI discusses ;he different software routines
developed within the system from the master as well as the
slave control units side.

Chapter VII concludes this thesis report with a
brief discussion of future technology and suggests different

points for further work.
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PREFACE

The 1ncreasing ﬁnu&bef of electrical and electronic
units beihq used withine a motor vehicle ‘as well as the
growing need for monitoring systems, has caused the number
ot cables to carry these signals and feeds tc increase.
Consequently, the electrical’ﬁystems of most motor vehiclos
are becomang more  camplex with a resultant conaiderable
LNCrease iEa the wiring complexity and the ditficulty aof
installation. Although these cables are tied together to
form a compact harness, the bulk, and weight of the looms
and  connectors makes accomodation difficult. In addition,
Lhe grouping together ot  supply cables often causes Lhe
cables al the center of the loom to aoverheal; as a result of
the increase in total harnesass resistance, the efficiency of
the system is lowered.

One solution to the prohlem, is to use a remote
switching system. This system, which has been in use during
recent years, uses a common péwer cable and numerous signal
cables to control the switching devices. Switching is
normally performed using relays. The signal cable to each
relay only carries a small current so the cables carn be
smaller, 1in diameter size, than those originally used. This
solution still suffers wiring complexity and the total

ltength of the cables used is still high.
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ABSTRACT.

There are many ‘applieations where modern control
systems are becoming mére and more sophisticated with a
resul tant increase in the complexity of wiring
interconnections.

This complexity is due to the requirement of one or
more conductors to connect the control panel to each
specified function. These connectors are to carry pawer,
control and monitoring signals to remote locations.

One of these applications is the electrical wiring
interconnection of a motor vehicle. Although there are many
different systems as there are car manufacturers, it is
still a common interest for all to replace the present
conventional, costly and non—-intelligent system by another
that highly reduces the number ot conductors, increase
intelligence and easy to install and service.

The aim in this study is to design and develop an
electronic switching and ménitoring system based on the
multiplexing of digital codes by local control station and
remote monitoring units. The gystem is to use the suitable
VLSI and power devices to build a prototype that could be

useful product to the Algerian Car Industry.

Kgxggggs:‘ Multiplexing, microprocessor L.A.N., vehicle

harness.
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