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In addition to their basic functions, which can be summed up with the words “go, turn, and stop,” 
automobiles these days incorporate a range of functions to ensure safety, convenience, and amenity. 
These functions are supported by various on-board electronic devices, which operate using control 
signals, running on electrical power supplied from the battery. These electronic devices require a 
“wire harness” to transmit the electrical power and signals.

Special Feature: Yazaki’s Environmental Technology

The Yazaki Group supplies automakers around in the world with wire harnesses 

(wiring assemblies) and their connected components.

This feature report describes the changing functions of wire harnesses and the 

outlook for the future.

Responsibility to Supply Components 
that Support Car Electronics

The story so far

Schematic diagram of an in-vehicle 
network system

Similar in function to the nerves or blood in the body, the 
automotive wire harness is what links the on-board 
electronic devices to each other. A high-end vehicle with 
various features houses up to around 3,000 electronic 
circuits. Along with these circuits come a huge number of 
wires, which must be bundled together and arranged in 
such a way that they can fit the shape of the car and be 
accommodated without being visible.

With the recent advances in automotive electronics, 
more complex wire harnesses are required. In the past, 
wire harnesses mainly played the role of supplying 
electrical power from the battery to the various electrical 
devices. However, with the gradual advancements in car 
electronics, wire harnesses have been used to transmit 
not only electrical power, but also a large volume of audio 
and visual information as well as the electrical signals that 
control electronic devices. In line with this trend, wire 
harnesses have become larger and more complex, 
making design and production more difficult.

The transmission system of wire harnesses made 
by the Yazaki Group is arranged into the following four 
sections:
1. “Information system network” to which information 

devices are connected. This network deals with audio 
and visual data, including that related to navigation.

2. “Body system network” to which power windows  
and headlights are connected.  
This network is responsible for in-vehicle  
safety and comfort. 

3. “Driving system network”  
to which the key components  
of the vehicle, such as  
the engine and the brakes,  
are connected.

4. “Power supply management  
system” which controls  
the electricity that powers  
the electronic devices.

Thus, a highly scalable in-vehicle network system 
has been developed by connecting these four network 
systems to a device called the “vehicle network gateway,” 
which  enables the networks to exchange information with 
each other.

This in-vehicle network system ensures safety and 
optimal functioning for any device connected to it. 
Furthermore, it optimizes power consumption and 
reduces the number (or weight) of wires which constitute 
the wire harness, thus making it easier to manage and 
contributing to the reduction of environmental impact.

The Yazaki Group has recently proposed the 
EEDDS* concept, and is working on making it practical to 
use. The concept refers to a comprehensive network 
system consisting of the transmission networks described 
above and information output devices, or indicators.

Focusing on the wire harnesses, the Yazaki Group is 
determined to continue its efforts, aiming to be a total 
supplier of an extended range of products whose ultimate 
purpose is to make connections: from device to device, 
human to automobile, and automobile to society.
* EEDDS: Electrical/Electronic Distribution & Display System
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Wire harnesses were once considered to be passive 
components, expected to do little more than play the role of 
an electrical link connecting a diverse range of automotive 
devices. Of course, achieving a stable connection in any 
use environment itself is never an easy task. Due to the 
drastic increase in the number of in-vehicle electronic 
devices and systems, wire harnesses these days play a 
more significant role than ever.

The role of the wire harness is to maximize the 
performance of any electronic device connected to it by 
transmitting and managing both electrical power and a 
variety of information such as signals in an optimal 
manner. In other words, the wire harness forms the 
“infrastructure” of the vehicle, similar to the operating 
system of a computer. The total fulfillment of this role is our 
future hope as a wire harness supplier, and what I, as a 
director of technology development, am striving for.

As you can imagine, this is a really tough and 
challenging assignment. To reach this difficult goal, we 
need to develop a wide range of comprehensive 
processes, such as those related to the basic configuration 
of wire harnesses and various elemental technologies, as 
well as those related to manufacturing technologies.

The development of those processes involves envisioning 
the overall goal and the course of action that would need to 
be taken. To this end, we have created a “technology 
roadmap” (also known as Technology & Products 
Roadmap, or TPR). This represents our medium- to long-
term vision and goal on the basis of the future of society, 
technology, and automobiles and also visualizes the tasks 
and the time by which development must be completed. In 

other words, the technology roadmap has clarified what 
Yazaki would need to do chronologically in the future.

In the process of creating the roadmap, the related 
sections all over the world took part in the discussions 
held to investigate and draw up the future of wire 
harnesses and their components, repeatedly formulating 
and verifying hypotheses countless times. Thanks to these 
discussions, by the time it came to creating the first 
version of the roadmap, it had already been shared 
globally and everyone was ready to work together toward 
a common goal.

We can say that the roadmap is a prediction that 
helps us visualize the technologies and processes we will 
need in the future and the timing at which they will be 
required. This enables us to be better prepared, including 
nurturing and developing the personnel we need to do the 
job and involving them effectively. The result of all of this is 
that we are able to offer our customers more and better 
solutions. The roadmap has already proven its worth: it was 
very useful for the development of the high-voltage power 
distribution system currently used in hybrid vehicles.

One thing to note here is that to keep the roadmap 
up-to-date with in-house and external environmental 
changes, ongoing surveys and considerations are 
required. To improve its accuracy, nothing is more useful 
than opinions from customers and stakeholders. With this 
in mind, we will pay careful attention to the opinions of 
various people both inside and outside the company and 
try to reflect these in the roadmap.

Yazaki employees all bring their individual aspirations to 
the job. By working together and mixing in the wealth of 
wisdom and experience available, they create common 
goals that can be worked into shape. They give their 
roadmap full credit and are responsible for it because they 
created it. People achieve real growth through the process 
of understanding the meaning of their own work, and 
devoting themselves to it. This, I am convinced, is another 
important benefit of creating the roadmap.

We will continue our efforts with earnest and 
genuine determination, striving to make Yazaki the world’s 
No.1 supplier of vehicle infrastructure.

In addition to the normal 12-volt battery (low-voltage 
system), an electric powered automobile is equipped 
with a high-voltage battery (high-voltage system, 200 V 
or higher), which drives its high output electric motor. 
Depending on the type of vehicle, this voltage is further 
boosted several times before being supplied to on-board 
devices.

The power distribution channels for the low-voltage 
and high-voltage systems are installed in the vehicle 
separately for safety and reliability purposes. To protect 
the driver and ensure safety during maintenance, the 
high-voltage power distribution system and its 
components in all vehicles, regardless of make or model, 
are required by the relevant international standardization 
organization to be a highly visible orange.

Furthermore, the safety and durability requirements 
for the high-voltage power distribution system are 
significantly greater than those for the conventional low-
voltage power distribution system. This is because the 
high-voltage system operates in a much tougher 
environment, characterized by high temperature, 
electromagnetic noise, and vibrations, due to the large 
electrical current it handles.

The Yazaki Group has been producing these high-
voltage power distribution systems continuously for over 
10 years now. By drawing upon this valuable experience, 
we are determined to contribute to improvements in 
performance, reliability and convenience of hybrid and 
electric vehicles through the development of automotive 
components and systems that are incorporated into 
them, and the development of charging devices using 
external power sources.

“Technology Roadmap” Leading to the Future

Integrating aspirations with wisdom to achieve goals

From “linking” to “transmitting and managing”

Approaching the future with a technology roadmap

Working with a vision and attitude of responsibility

High-voltage power distribution system (schematic diagram)

Battery peripherals

Under-floor cables

Drive motor peripherals

Connector for
external charging

New technology contributing to the widespread use of hybrid and 
electric vehicles

High-Voltage Power Distribution System

1. Drive motor peripherals
Besides resistance to water, vibration, and 
heat, the cables for these components are 
designed to be particularly resistant to 
electromagnetic noise. This is because, 
compared with components in other 
locations, these components are usually 
exposed to harsh conditions during 
servicing.

2. Battery peripherals
These components monitor the battery 
and other battery-related components 
for stable connections, voltage drop, and 
electrical leak so that they can be safely 
disconnected in case of emergency.

3. Under-floor cables
Aluminum cables, which are lighter 
and more durable, are used in place of 
normal copper cables when weight 
reduction is required.

4. Connector for external charging
This fast charging connector is used to 
charge the vehicle from a household wall 
socket or a dedicated battery charger.
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Yoshihiro Tsuji
General Manager
Automotive R&D Division
Executive Vice President, Yazaki Corporation 

Against a backdrop of growing worldwide environmental concern and the latest spike in the price of 
crude oil, “eco-cars” have recently been attracting a great deal of attention. In particular, electric powered 
automobiles, including hybrid vehicles, are becoming more widespread.

Into the future Report by a director of technology development
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