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Fujitsu’s Technologies Drive
Future of Car Electronics

jitsu Limited is helping to reshape the er and other information. At the same time, an-
future of vehicles. That future is al- other face of dashboard, the hidden face, wil
ready here: the new network linking function through the in-vehicle network as the
people and vehicles. central vehicle information and data exchange
What will the next generation of vehicles bepoint. In many cases, meter clusters will suppor
like? Although automobile manufacturers, engi-this function, and those clusters will be backec
neers and designers might each give a differentp by highly reliable in-vehicle network tech-
answer to that question, all their answers wouldhology (Fig. 1).
be based on the same basic themes: that people
and vehicles are linked, and that automotiv : il
functions, including those for driver assistancee,lmproves DISplay VISIbIIIty
communication and entertainment, must corre- Fujitsu’s graphics display controller (GDC) company gained from constructing complicated
spond to human intentions. The goal is to makéas a proven track record in car systems anmB91F465XA FlexRay microcontroller
vehicles safer, more convenient, and more commakes possible the best and latest products spe-
fortable. cific to the instrument panel. Besides helpingand adaptable carrier-Internet protocol networks
Fujitsu’s in-vehicle products will bring the optimize display size, content, picture qualityto create an environment in which CAN sys-
network linking people and vehicles into a fu-and price/performance ratio, the GDC providegems, which transfer data by “event-trigger”

ture that today is only a dream. excellent component technologies, such as digprocessing, and FlexRay systems, which control
tortion correction, which improve the visibility the data flow by “time-trigger” processing, can
The Dashboard as Information of the head-up display. coexist (Fig. 2).

Hub

The dashboard incorporates a variety of im{CAN-FlexRay Gateway Making Vehicles Safer
portant components, such as a graphical instru-l-

. echnology Safety needs are to be addressgd in several
ment panel that enables the driver to access the ways: Preventive safety keeps accidents from
driving situation instantly, a heads-up display Controller Area Network (CAN) is the de- happening; collision safety ensures safety even
that provides information at a glance, and a navfacto standard for in-vehicle networks. Fujitsu,in the event of an accident; and driving safety
igation panel. Because the dashboard with itsvhich started developing CAN microcontrollersincreases driving stability. The technologies
gauges and instruments is the information hulin 1996, has consistently brought out highlysupporting these types of safety have evolved
and because the volume of information it muspopular optimized products for electric con-from simple construction technologies, such as
convey keeps increasing, new dashboard deroller units, and is today one of the world’s topcar-body enhancement technologies, into elec-
signs will be needed. Such designs will includesuppliers. Fujitsu's CAN microcontrollers have tronic technologies involving many sensors and
those based on network technology, for mordeen incorporated in dashboards in car air corelectronic control units. It is expected that
precise processing of information, and onditioners, in car body control modules, in doorFlexRay, which is faster and more reliable than
graphic technology, for more accurate display oimodules, in keyless entry systems and the likeCAN, will enable an in-vehicle network to
information. Now FlexRay is attracting attention as a nextimake the entire vehicle safer.

There are two faces of the dashboard: frongeneration in-vehicle network, making a suit-
and hidden.The dqshboard Wlll evolve into anab!g gateway to Fhe CAN network necessaryel-aking The Lead: The FIexRay
easy-to-use graphical user interface that proFujitsu is responding to this challenge by devels
vides the driver and passenger display cameraping CAN-FlexRay gateway technology. Way
views of the surroundings, warnings to the driv-Fujitsu is using the advanced know-how the Toward more advanced control, x-by-wire
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Fig. 1: Dashboard system Fig. 2: CAN-FlexRay gateway technology
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technology employs electronic control mecha-
nisms instead of conventional mechanical con-
trols. This technology is regarded as the next
generation technology for in-vehicle system de-
sign. However, the data volumes handled by in-
vehicle control systems keep increasing and th
in-vehicle control system themselves keep get
ting more complicated. Therefore, speedier anc
more reliable networks are essential for realiz-
ing x-by-wire technologies. FlexRay is expected
to meet this need. The integration of the
FlexRay networks and x-by-wire technology
will enable advanced safety systems to be intro
duced smoothly and vehicle interior design anc
layout to be improved (Fig. 3).

Fujitsu was one of the first Japanese semi
conductor manufacturers to participate in the
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FlexRay Consortium. Starting with the commer-
cialization of its FlexRay starter kit. Fujitsu has
continually developed and provided innovative
products, such as the FlexRay ASSP MB8812!
and the MB91F465XA, a one-chip microcon-
troller that conforms to the latest FlexRay speci-
fications (Ver. 2.1).

Fujitsu will continue to enhance its lineup,
which includes motor control applications anddled in a single system as well as advanceiedialB, but also supports the control feature
the CAN-FlexRay gateway. Fujitsu will offer technology to provide a clear and speedy visuahrough an integrated CAN interface. This
optimized FlexRay products in cooperation withdisplay. combination also enables the system to gener-
Austriamicrosystems AG, a company that pro- ate an audible alert should a problem occur in
vides high-quality FlexRay technology; the CAN network.

Elektrobit Corp., which has a good track record/D B-1394
in automotive software; and Decomsys GmbH, The IDB-1394 controller links the TV, DVD, Fujitsu’s Portfolio of In-Vehicle
which provides FlexRay network analysis toolsaudio system, car navigation system, rear-sei
for customers worldwide (Fig. 4) display and other information systems, turning S
the vehicle interior into a comfortable entertain-Display controller
Infotainment Solutions For Cars (Tent space. This technology' is attra'cti'ng a great As the n_umber of vehicles equipped with
eal of attention because of its role in in-vehiclecar-navigation systems grows, so grows the de-

With the introduction of such onboard digital information-system networks, leveraging themand for graphic displays that can quickly pro-
appliances as TVs, DVD players and audiatechnology based on its IEEE1394 controller forvide more detailed images. To meet this need,
equipment, vehicles have already been turnedonsumer products. Fujitsu continues to enhance its graphics dis-
into living spaces. Additionally, car navigation Fujitsu has integrated the physical layer, theplay controller (GDC) line of products, which
systems continue to evolve as information ter{ogical layer and the Smart Codec, a proprietary
minals that give directions and provide othercompression technology, into a single chip tc
useful information. The goal is to make vehiclesprovide a low-latency, high-grade, high-speec
more enjoyable, more comfortable and safernetwork. Fujitsu is also enhancing an IDB-1394
Future vehicles will need to integrate the waycontroller for an in-vehicle camera, which will
the entertainment and information is deliveredprovide a safer and more secure system by link
They will need a multimedia network in which ing multiple cameras inside and outside vehicle:
video and digital audio information can be han-through a high-speed network (Fig. 5).

Fujitsu joins FlexRay Consortium

FlexRay Consortium established

Y
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Fig. 4: Roadmap for the development of FlexRay technology

MOST networking
Fujitsu is supporting
Media Oriented System
Transport (MOST) net-
works and providing a
variety of products con-
taining MedialB,
which is as an interface
to the MOST network.
A microcontroller with
MediaLB built-in can,
while controlling the
audio system, seamless-
ly transfer an audio
stream, packet data and
control commands to a
MOST network. Fujitsu
offers a highly integrat-
ed product that not only
controls the audio and
media through

—— Information system network: MOST, IDB-1394

—— X-by-Wire system network: FlexRay
—— Control system network: CAN
—— Low-speed system network: LIN

Fig. 3: Automobile with four networking technologies Fig. 5: Multimedia system
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is now in its fourth generation. The latest GDC
for navigation provides a high-speed, highly Conventional product New product
precise display with a drawing performance of

10 million polygons per second. The GDC alSC aam  operation frequency ~ & Virz. Ta< 26:C dBm operation fequoncy = 40 MHz, Tas 25°C ]
features a highly sophisticated technology tha -20 R e e e b e -20 e T 7
superimpose up to eight layers of extra infor- | | 80

mation and video onto a map display, as well a - | 40

technology that corrects distortions of images
and video. This is the ultimate LSI for car-navi-
gation systems that require advanced three-d 60 jj{i T T T T T T 60 |
mensional graphics (Fig. 6). 70 I W+ 70 {— |
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Analog ICs
Fujitsu provides general-purpose sensor
conditioner ICs for displacement sensors mea

0 100 200 300 400 500 600 700 800 900 1000

suring pressure, acc.eleration, angular spee MHz MHz
and the like. These high-performance ICs am

plify weak §|gnals and correct"the Q|splay.of  0to1GHz floios redtiction of more than ~ 0t01GHz

the measuring instruments. Fujitsu is working (during 8-MHz operation) 20dBm even at an operation (during 40-MHz operation)
to shorten turnaround times, ensure stabl faqiency et ig > Himes highar

mass production of these sensor-conditione
ICs, and develop application-specific prod-
ucts, creating more products for practical ap-ig. 7: Comparison of noise between conventional product and new product
plications.

Fujitsu can provide customized FRAM prod- feature a variety of functions, such as simulta-
ASICs ucts. neous read and write, high-speed page mode

As a global supplier, Fujitsu creates a wide and burst mode.

variety of ASIC products based on advance . -
technologies. In developing products based o(ril'everagmg on LeaderShlp Ultra-low-leakage technology
leading-edge process technologies, Fujitsu Fujitsu has continually demonstrated leader- Because power consumption increases as
takes full advantage of technologies for low-ship in advanced semiconductor manufacturinghe number of electronic controller units inside
leakage current and high-speed operation. Thand has provided functional high-quality in-ve-a vehicle increases, the challenge is to decrease
company offers a full range of design methodshicle devices for years. Fujitsu will continue tocurrent leakage, especially during standby
and the technology needed to quickly developrovide high-level in-vehicle products by lever- mode. With the evolution of the wafer-produc-
ultra-high-speed, highly integrated ASICs.aging technologies Fujitsu originally developedtion process, the current requirements during
Also, Fujitsu has a large library of IPs for navi- for the company’s information and communica-operation have decreased but the leakage cur-

gation systems and other automotive application systems. rent during standby mode has actually in-
tions. creased. It is important to reduce both the op-

Flash memory eration current and the leakage current.
FRAM Spansion NOR flash memory has been adopt-ujitsu’s dedicated low-leakage process tech-

Fujitsu was one of the first companies toed in all kinds of in-vehicle applications from nology enables customers to reduce leakage
mass-produce ferrodielectric RAM (FRAM), a infotainment, telematics and navigation systemgurrent up to the 0.35um technology level
highly promising advanced memory. Becausedo in-vehicle digital TVs, remote diagnosis sys-without degrading the switching speed of
FRAM is nonvolatile, it can retain data after tems and real-time traffic systems. The technol0.18um technology.
power is off. It also can be rewritten at highogy adds value, improves safety and enhances
speed and with high frequency. Moreover, beteliability. Fujitsu’s product lineup ranges from Flash microcontrollers
cause of its low power consumption, FRAM islow-capacity 4Mb devices to large-capacity The Fujitsu flash microcontroller has been
suitable for car navigation system and in-vehi-1Gb devices and Fujitsu provides both regulawidely adopted in CAN microcontroller in-ve-
cle information system terminals. In addition to3V devices and 1.8V products for low powerhicle systems and in digital equipment. Fujitsu
256Kb, 1Mb and 2Mb standalone memory,consumption. Fujitsu’'s flash memory productswill continue to enhance the company’s FF
Value brand flash microcontrollers to respond
to customers’ needs. The goal for the company
is to provide customers three types of value: su-
perior process technology, superior perfor-
mance and reliability, and guaranteed stable

supply.

[GDC Road Map] :
. . Next gen.

for Car Navigation 4thgen. | High-End
‘ § ; ;  MBB6297 ‘ _ .
' 3rdgen. | " | Promoting low noise o
| MB86296 ; . With advances in digital technology, it is es-
MB86294 ————D» MB86ROT sential to reduce the electric noise in compo-
\ <iiﬂir’10|;§f_’u)§ | L nents mounted in a vehicle, because noise af-
S(%uﬁonlp | Middle fects wireless applications, such as the radio.
5 ? 5 Fujitsu has carefully designed for the electric
| | noise-level requirement of a vehicle. Moreover,
' Low-End to the extent possible, the company strives to
| offer products that can be used in a printed cir-
cuit board design without requiring special anti-
noise measures (Fig. 7).
: : : : : : This article is from Fujitsu’s booklet “What
2000 2002 2004 2006 2008 the Car of Tomorrow Will Be Like.” JEI

Fig. 6: Roadmap for the development of graphics display controllers
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