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What Makes Attractive Products

I P& Takashi Kajikawa
O REFHRER

In today's world, there is such an abundance of things of all types in the marketplace that we
can virtually get almost anything we want. Among the many products available, however, there are
some that become hits and others that almost no one is interested in. What factors create this big
difference in product popularity? And, what creates the difference in market share for products of
the same uses in the same categories?

First of all, when we look at things from the standpoint of the buyer (consumer), the first test a
product must pass is having the appearance (this includes, design, quality of finish, etc.) to attract
the consumer who is looking for a product for a given purpose in a given price range. If your
product doesn't catch the consumer's eye at this stage in the selection process, you are out of
contention already. The second test is whether or not the customer perceives it as the real thing.
In other words, does the consumer think the product has the originality and the clear identity that
separates it from mere copies. If they see it as the real thing and it fits their personal taste, they
are likely to perceive it as an attractive product they want to purchase. Of course, the product
must also be sufficiently functional. Furthermore, brand image can be considered important in the
consumer's motivation to buy. In short, I believe that the attractiveness of a product is determined
by a combination of design, originality, identity, functionality and brand image. And, these are the
factors that I consider in my everyday evaluations of product appeal.

Now, how do we create this kind of appealing product. A product maker must first have a full and
detailed understanding of the customers' needs. Next, I think the makers themselves must come to
like the product they are creating. And, I believe it is important for the creator to put something of
his/her own soul into the product in a way that gives the product some kind of distinct character,
like the personality in a human being. This character can then become the product's appeal.

I believe that if a person works with passion to create a product, the consumers will feel a sense
of passion in that product. If a product is just created out of a sense of duty or with a feeling of
passivity, the efforts that went into creating it will not be conveyed 100% in the finished product.
But, if you put your soul into the creation of a product, I believe it will attract people and make
them want to do all they can to obtain it. I think that the same elements can be seen in the arts like
music and paintings. In other words, when people see or feel the soul of the artist in the work they
are moved by it or experience feelings of affinity for it.

Therefore, to me, an attractive product is one that has clear identity, has originality and is one in
which you can feel the soul of the person(s) who created it. And, isn't this the kind of product that

impresses the customers as the real thing?
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MACS: A Technology Enabling High-Precision Mounting

Al — Koichi Nishikawa
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With the rapid spread of electronic devices like cellular phones and personal computers
in recent years, there has been a corresponding demand for greater compactness, lightness
and slim design in most of these devices. To accommodate these design needs, the electrical
circuit boards used in these devices have also become smaller, as have the smaller electronic
components mounted on them. Until a few years ago the size of the most commonly used chip
parts like resistors and condensers was about 2Zmm x 1mm (2010), whereas the chips used in
today's products like cellular phones are mainly 0.6mm x 0.3mm (0603) and we are even seeing
the emergence of 0.4mm x 0.2mm (0402) size chips.

As a manufacturer and marketer of the industrial robots known as surface mounters that are
essential in the manufacture of circuit boards, Yamaha Motor Co., Ltd. (YMC) is working to answer
the call from the customers for surface mounters capable of handling these types of extremely
small chip parts and mounting them on circuit boards with an even higher degree of positioning
accuracy. As a move to answer these market needs, YMC has recently released its new Xg Series
surface mounters. (Refer to Yamaha Motor Technical Review No. 32)

In this paper we report on our new MACS (Multiple Accuracy Compensation System), a
technology enabling high-precision mounting placement, which has been adopted on our

production surface mounters beginning with the Yamaha Xg Series.
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Marketing Methods Applied in Producing the Yamaha EX'REALM Site
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All the businesses and products in the world have their beginning as just ideas in someone's
head. Someone says, "Wouldn't a product like this be great?" or "Don't you think we should
be providing this kind of service?" As everyone knows, talk is cheap, but turning an idea into
reality is not easy by any means. Creating something new that has never existed before in the
world is something like creating a response to a question that has no correct answer. It is a job
that you might say is closer to "mining" for something rather than "building" something. You dig
long and hard not even knowing whether there is a vein of ore below. And if you find there is
none, you start digging again somewhere else. That is the kind of work it is.

If we define "marketing" as the theories for making this search for an answer to an answerless
question more efficient, and if we define a "producer” as the site director in charge of the mining
operation, then Yamaha's EX'REALM salon (photo above) is a site where producers who are out
to create a new business or product use marketing methods to mine in the direction they believe
will lead to a vein.

There is no how-to manual that applies when your goal is to do something new. The minute
something is written in a manual it is already part of the past and out of date. In this sense, our
work involves none of the kinds of technological methods usually written about in this journal.
But, since I have been given this chance to write about the work going on at EX'REALM, I will

try in this report to give an outline of the most basic theories we use here.
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The first step we take when choosing a product to buy is looking at the design. This has
become true even for people who are not particularly concerned with keeping up with the latest
fashions and trends. From a different perspective, it can be said that product design and brand
has become a vital point of contact between the maker and the consumer and that they are the
most powerful elements that serve the role of messenger between maker and consumer.

Two events have taken place recently that are worthy of note. One is the Tokyo Motor Show.
We will comment in this report about that message Yamaha Motor generated through special
exhibition models for which Elm Design was in charge of the styling.

The second event we will report on was the awarding of the 2003 "G-Mark" (Good Design)
awards, which took place in Tokyo in October. Here the Yamaha Passol won the Gold Prize. This
was the second Yamaha bike to win the Gold Prize in three years, following the TMAX of two
years ago. We believe these are examples of public recognition of Yamaha Motor's corporate

commitment to pursue originality in its product development and design.
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The Yamaha Brand and GK Design

AH #8722 Hiroshi Ohta
OB EH GK A FI VIR BHETHA VR

1 New YZF-R1

In the field of motorcycles, the type of enjoyment and image a product gives the customer is
especially important in markets like Japan, Europe and North America. In today's motorcycle
industry where it is increasingly difficult to differentiate one's products from the competition
purely on the basis of technological advancement, the brand image and the message projected
by the product itself are important factors for the user when choosing a product to purchase.
For this reason, the role of the product's exterior design is very important.

YAMAHA has a tradition as a brand that appeals to people's sensibilities with products that
are defined by such adjectives as sporty, elegant, high-quality, good-handling. And it can be said
that it is the long years of collaboration between Yamaha Motor and GK Dynamics that has given
birth to the product lines that have created this image.

In this report we will describe the kinds of concepts GK Dynamics bases its product designs

on, using as the primary example the New YZF-R1 that debuted at the Milan Show in 2003.
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Using Press Forming Simulation Analysis to Design an Attractive Fuel Tank

fili% EE NaoyukiKatou
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Besides being a functional part with the role of containing the fuel in a leak-proof
environment, the fuel tank of a motorcycle is also an important design part that provides a
vital "face" of a motorcycle model. The fuel tank is made by welding together the main panels
which have been formed from thin sheet metal by means of a metal press. In order to satisfy
the demands of the functional and exterior design roles, it is necessary to carefully check all
the details of styling, engineering and manufacturing conditions from the very start of the
development process to make sure all aspects are well integrated into the final design. The
manufacturing process for a fuel tank includes (1) the pressing, (2) welding and (3) painting/
finishing. Of these, it is the pressing process where special efforts and investigation are
necessary to determine first of all if the shape desired from an exterior design standpoint can
be achieved and, then, what structural plan can enable the forming of the desired shape. In this
report we introduce our efforts to achieve attractive fuel tank shapes using simulation analysis

technology related to metal-pressing shapes.
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The Snowmobiles "SXVenom" and "RXWarrior"

% i %ﬁ ﬂ ngf/\a: Takuji Nakano
1]

1 R/ —FEEJL SXVenom 2 RX./—FEEJL RXWarrior

The "SXVenom" snowmobile was developed with the desire to get as many people as possible to
enjoy the world of snowmobiling. In order to build a snowmobile with light handling and an easy-to-
handle package that could bring the snowmobile closer to more people, we mounted a lightweight,
compact 2-stroke, 3-cylinder 600cm® engine on the high-function, high-quality chassis of the
"SXViper" to create a new model that further evolves its chassis performance in a new direction.

With the "RXWarrior" we sought to develop a performance solo touring model that embodies
the dream of a machine with the versatility to respond to the demands of any kind of use
environment and offer its rider the inherent joy of snowmobiling wherever it is used. Taking the
best qualities of the RX-1 and the RX-1 Mountain, this is a model that opens up an entirely new
category with its ability to deliver performance in all kinds of riding, from well-packed trails to
fresh snow in the mountains. Both of these models build on the "exciting snowmobiling" concept
of the existing models and further develop it to create distinctive new machines with unique

characters all their own.
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The Snowmobiles "SXVenom" and "RXWarrior"
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The Snowmobiles "SXVenom" and "RXWarrior"
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The Snowmobiles "SXVenom" and "RXWarrior"
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The Snowmobiles "SXVenom" and "RXWarrior"
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The Snowmobiles "SXVenom" and "RXWarrior"
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The Sports ATV "YFZ450"

fRE%E E— Eiichilto #AK 1T Takehito Suzuki HFF FIE  Kazuo Nakamura
BIL 8 Yutaka Kageyama WL HEfE Teruyoshi Yamashita FAR B Takashi Uki
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1 RAKR—Y ATV YFZ450

The USA is the world's largest ATV (All Terrain Vehicle) market and in the 2003 sales season
an all-time record of 765,000 units were sold, among which 148,000 units are in the sport
category. Since its release for the 2001 sales season, Yamaha's popular entry in the sports
category, the YFM660R, has sold 45,000 units as of May 2003. Being the first new sports model
for some time, the YFM660R brought new life to the category and quickly won a reputation
for outstanding versatility in the market thanks to its ability to handle all kinds of riding, from
the sand dunes of the West Coast to the forest trails of the East. As the market has grown,
so has the diversity of customer tastes, bringing calls for new models offering even higher
levels of performance in all the basic sports areas of acceleration, cornering performance and
suspension/brake functions. We developed the new YFZ450 as a "Pure Sports ATV" model to

answer the needs of these users. Here we report on the YFZ450 development project.
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The Sports ATV "YFZ450"
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YS1390A, YS1390AR

% 0 %H . Snow Throwers Yamaha Snow Mate YS1390A, YS1390AR
nn ji {03 BB Masao Naka
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1 BREEVY</\X/—XA I YS1390A/AR

The domestic demand for snow throwers for home and utility uses in Japan stands at about
30,000 units annual. Despite the country's prolonged recession, these snow throwers have
established themselves as a necessity in the snow regions with a strong and steady demand.
While high-power models account for most of the demand in non-urban areas, there has been a
shift toward quiet-running models in the cities for clearing snow in the early morning without
disturbing the neighborhood. In response to this demand, Yamaha has marketed the quiet-
running models YS870 and YS1070 beginning two years ago. The decreasing birth rate and
aging of Japanese society is also resulting in a trend where snow throwers are being operated
more by the elderly and women, thus creating demand for models that are simpler and easier
to operate. Here we report on the development of the new models Yamaha Snow Mate YS1390A

and YS1390AR designed to answer these market needs.
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Snow Throwers Yamaha Snow Mate YS1390A, YS1390AR
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The Motorcycle "Fazer"

AR YutakaKubo JRHH B¥— KeiichiHarada ZIM& #&Z  Yasuyuki Kobayashi

X E AtsushiKamo ¥EAX B Makoto Joumoto EFiE AFE Hisayuki Nozawa
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1 E—%2—Y47) Fazer

The Yamaha "Fazer," which was first unveiled at the 1997 Paris Motor Show, went on to be
hailed in the marketplace as a "New standard in the middleweight sport bike category" thanks
to its great balance of outstanding running performance, ease of use and an affordable price.
It won a popular following among a wide range of users because of its excellent sport-riding
performance, its comfort in long-distance cruising and its easy familiarity as a bike that
needed no special effort or skills from the rider in everyday use. Thanks to these qualities, the
Fazer expanded its market as an "all-rounder” that could handle all kinds of use, from daily
commuting to weekend touring, and in 1999 it became Europe's best-selling model in its class.
In the five-year period ending in 2002, the Fazer sold a total of 82,870 units in Europe, a record
which prompted the other makers to launch similar models. Despite this competition, the Fazer
has maintained a strong popularity and the customers have voiced their expectations for a next-
generation Fazer.

In answer to this call, Yamaha developed this new model under the concept of a "Next
Generation Fazer" as a further evolution of the existing Fazer's famous ease of use that also adds
sophisticated new styling, all integrated into an attractive new model. In this paper we report on

the development of this new model.
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T B HEKRDY—) VT ETHBERELRN " A=V FT o H2—" e U TG ERIERLUTE T,

YAMAHA MOTOR TECHNICAL REVIEW




E—%2—914 7l Fazer

The Motorcycle "Fazer"
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35 ° Steering Angle
New speedometer Assy. Hip point 8mm forward
featuring LCD type speedometer and tachometer Better tank shape for holding

Metallic-look colored plastic

New Larger wind screen Lightweight link-less Rear Suspension

& Long rear arm (516.6—590)

Immobilizer

Up muffler
& resinous muffler cover

Rear Tire
(180/55 ZR17 M/C (73W))

Front Tire
(120/70 ZR17 M/C (58W))

= Main stand
Air induction system
Metal honeycomb Catalyzer
Battery forward Layout Group Injection Type fuel injection System

CF Aluminum Die-cast Frame /weldingless/best finish
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The Motorcycle "Fazer"
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The Motorcycle "Fazer"
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The Motorcycle "Fazer"
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Comfort & tightly fitting Riding position

Closer Handle bar
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The Motorcycle "Fazer"
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The Motorcycle "Fazer"
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AR ERE  1kuolshizuka BB 68 TakeshiHiguchi & 2B Mitsuo Tsutsumi
ERIR #UB  Toshiolizuka NIl —3¥ Kazuhiro Ogawa IRE % Hitoshi Sakata
FA BE HiroshiKishimoto

O MCEHEEXI F1PM/MCEEARIP IVIVHRE/MCEELRR KT HRRE/
MC EEARE HERFAXRE

1 XT660R EXIHEFTIV
The Yamaha "XT" designation goes back to the 1976 "XT500" and has been carried on since
with the XT550, XT600 and XT60OE. In the European market this XT tradition has reached the

level of legend, symbolizing machines that have continued to surpass the expectations and win

the trust of countless users over the years. The XT600E introduced in 1990 became the leading
model of the 600cm® class thanks to its outstanding "On/Off" model qualities such as ease of
use in city riding, unstrained riding position and its light-handling and comfortable ride. Since
its release, this highly popular model has sold more than 104,000 units in Europe alone.

In order to carry on this XT concept while also adding the next evolution of the legend, the
new XT660R was developed with a new-design liquid-cooled 4-stroke 660cm® single-cylinder
engine mounted on a new-shaped diamond frame. In this paper we report on the development of

this new model.

1976 4ED XT500 FTMBETIVF—L TXT) &, XT550., XT600. XT600E &3ZiFHkhN.
BN THC BT, B 5bNBIFE, 1—P— DML EIEOIEL &> T3, 1990 D5
A XN XT60OE (3, it TOWNHAE LD 5720 LT RBILSA, SR OPSELR EI TR EN L
FrEh, 600cm® 752DV —F1 U FETIVELT, BRI 10 5 4 TR EOEEHE R EE R NKE
FIVE otz

RO XT WREZHF a7 MR UL S8, SO RFTHHi%E > THiT G REIN
. Rtk 4 Aa—% 660cm® BHRIEGTLY YV, HIREOXAVEY RTL—LITER L

[XT660R| (B 1) ZFAFELIzTzd., LA NN %,
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The New Big On/Off-road Model XT660R
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The New Big On/Off-road Model XT660R
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The New Big On/Off-road Model XT660R
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The New Big On/Off-road Model XT660R
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The New Big On/Off-road Model XT660R
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Majesty 400
The Majesty 400
— =8 1¥SE  HiroyukiTakahashi [E)ZX =l  Yasuo Okamoto LU 7Z  Atsushi Aoyama
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1 Majesty 400

The 250cm® Sport Sedan "Majesty" launched on the European market in 1996 was praised for
its stylish good looks, sporty ride and outstanding comfort and utility. Its success established
an entirely new category that came to be known as the "Maxi type" scooter, and in doing so has
led the market. In 2000, the second-generation Majesty was introduced in Europe with further
improvements in the engine performance and chassis component functions that once again won
the Majesty new popularity among a wide range of users. The new "Majesty 400" introduced
here represents the third generation Majesty, developed as a new evolution that takes the easy
handling characteristics of the existing Majesty 250 to a new level while adding a new character

s "The Fastest Mid-class Commuter" thanks to a complete redesigning of the engine and
chassis under the theme of "a revolution in performance." Here we report on the details of the

development and features of the new "Majesty 400."
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The Majesty 400
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0 The Gasoline Direct Injection 2-stroke Outboard Motors
% o %H ﬂ HPDI 2300, VZ300
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From 1998, the United States took the initiative in applying exhaust emissions regulations on
outboard motors, and as the industry approaches the 2006 deadline for the implementation of
the second stage of regulations, most of the larger outboard motors now being produced are
either Direct Injection (DI) 2-stroke models, in which the gasoline is injected directly into the
cylinder, or electronic fuel injection (FI) type 4-stroke models.

In order to meet the emissions regulations, the manufacturers Mercury Marine (U.S.A.) and
Bombardier Recreational Products (Canada) are producing 2-stroke DI models, Honda Motor Co.,
Ltd. and Suzuki Motor Corporation are producing 4-stroke FI models and Yamaha Marine Co.,
Ltd. is producing both 2-stroke DI and 4-stroke FI models.

Furthermore, the current trend in the industry regarding these cleaner-running outboards is the
popularity of the largest models available, which include for example, the 250PS(184kW) 2-stroke DI
models by Yamaha, Mercury and Bombardier.

In light of this trend, Yamaha developed an even bigger horsepower outboard, a
300PS(221kW) model equipped with Yamaha's HPDI (High Pressure Direct Injection) system. In
this paper we report on this model, which went into production in 2003.

This model achieves a 300PS rating by taking as its base the existing high-pressure non
air-assisted type gasoline direct injection system of the Yamaha HPDI 200PS(147kW) model
and increasing the injection pressure to 7MPa, cooling the intake air, tuning the exhaust and
increasing the intake air volume, while also adopting a 3.3 liter V6 block. Furthermore, as
a variation outboard for high-speed bass fishing boats, we developed a new nose-cone type
design for the drive system's lower case that contributes to even higher top speed and handling
stability.
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Yamaha Motor Co., Ltd. and Takara Co., Ltd. have each contributed their own unique resources
and core competence to jointly develop a new electro-hybrid bicycle named the "B PLUS" that
can be enjoyed by parents and children alike. This newly developed "B PLUS" is targeted mainly
at adults who like motorcycles and children who like vehicles in general, and it mounts the PAS
unit of Yamaha's electro-hybrid bicycles on a bicycle designed in the motorcycle image. This new
product is scheduled to go on sale in March of 2004. The suggested retail price is 108,000 yen
and the sales target for the first year is 10,000 units.

Furthermore, the "B PLUS" product concept has been applied to a limited edition model named
the "B PLUS DT" that takes the Yamaha off-road motorcycle "DT200R" as its image model. One
hundred units of this model have been offered for sale as of December 2003. (Suggested retail
price: 160,000 yen)

In this report we discuss the development of this new product.
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Development of the "B PLUS" - A Hybrid Bicycle that Parents and Children Can Enjoy
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Development of the "B PLUS" - A Hybrid Bicycle that Parents and Children Can Enjoy
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Development of the "B PLUS" - A Hybrid Bicycle that Parents and Children Can Enjoy

(5]
nn

L

T

WP V) ICHIRTAE, e, 10 HHRTEOEH 7 A NRIRHTT YA 2 - BREICTfEh H X,
5,000 GHIEDIFE T AAREND D B LB HIBHL: (B6) . BICX AT D—r 7427 )12 58
LizFiiiszinz,. 10,000 5 /14ERHS T &Lz,

DL EORERS R 22 HETEESD, Bbichiz>TOR—r 7427 « A=V —ZMatL.
ik (Price) . {1% (Product) . Wizefidift (Promotion) . Higi#% (Place) Ici%t LA (B7.8),

@ v TaELre ! (Rq7L—ERECHRIID $2@EEERE0/OIcyHMEELE ! (02 ay TRE)D
e onsy THHAW] TZN(ENMFS, | L5946
#enarert [HEFOHF] pwRanr,

OTRTOTMNHERELE. = [BUV] TEULho7]

ZOHIRE
KUTA 7!
D HIREH!

NA VIR I
BRRWFE
NA ZHIzW

BahEIC
o fREL!

FULL

[ 107 A%, 5000&0ms @ sRicer. |

6 BEZEIOYavFITHBFBeT UV IRE

20035330 A (A) NS CHE, (NEE14A)

5 FHUY—F

(@t ZHZ - XRATL—FkE ER)
BEOR—Ty MY/ + i~y My hZ) =1Rk 20035 20045
B A% 59 58E 10A R&R(12 A F5%) 3 A%
PDEDFA |\ GMS (General (D.IT,?_J/Q ; vy REVT—R
Merchandlse Store) #a
AR p o
10,0004 S =< ]
i WrpsEng TLERE o PERER
BELEF? g ( ! )
B PLUS K—btry— o 160000F#2%  108,000F
5,0004& , A& FRE 1004 HRARST B © 10,0004(200453A ~)
W& Es gﬁ{i(;(itﬁ gi‘?ﬁ;i‘ﬁ@?ﬁ)
it _ 20/ H~40 B
. 7L F=%) | E-bHERT) Opzimpc. srsULE/ Fanklt
av? IR4R GA4T VT
- e RE, YR 94797 %& 55 AT v
08) #7547 sigit — L% fhitMDES)
- FE % H SNet— Y hSHRR(EZE mEERES).
kN aAYa—<Y—DEETENERE N N —bNAIE PASHR #& %

7 WIBDEZRA

YAMAHA MOTOR TECHNICAL REVIEW

8 Y=Y TAVIR——



RFTCELEGILDTESEER/ 1)y FBERE B PLUS) DREH

Development of the "B PLUS" - A Hybrid Bicycle that Parents and Children Can Enjoy
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Four Stroke Outboard Motor F150A

' | . INE M  vukinori Kashima
ﬂ i %H ﬂ ® <)\ U VR B

With the start of production of the F225A in April of 2001, Yamaha achieved a lineup of
4-stroke outboard motors ranging from 2.5 PS(2kW) all the way up to 225 PS(166kW). Then,
in answer to strong demand from the market, Yamaha became the first manufacturer in the
industry to produce a 150 PS(110kW) 4-stroke outboard when production of the F150A started
of in April of 2003. This new model filled the gap between the existing 115 PS(85kW) and 200

PS(147kW) models. Here we report on the development of this important model.
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Four Stroke Outboard Motor F150A

S EioT

2.1 HIRIRBRENDEE

PR AR DR L MIFROARIAAT Atk Bk L7z, >KIE EPA2006 . CARB (K
KA 2008, KU, EU-1 OFNCES RS LNIVOEKE EBIT, PREROARIAITAD FHE
BRIABEIC KA IR Z, T2 Y VAV LR D2 B8 LTz,

22 BE « OAVINIb « NMINTF—IVAT2AMO—7KEmT§E
150 f517 (110kW) HOHBII LMD H D, [EREbNTE 2 Aha— s I L %
DFFF R, R TIVINT FMENBITA XENANT +—< 2 ADWh 2 HIE LTz,

2.3 (EIRE) - (BEFICKSHRE N

KRR SN TO U ERT TH 2T T RA—IUFEERD R riamz, KA E4
SURD 2 RURFLAEIC KB IREN & R EPIARDITHIC KB REE 2, 2 A a—2fisipke
LTS RENMENKC SN B HEHIE L,

B
31 NNT—AvF

2 AP a—I B TREIC TR, iR -
I 87 McEN Tz DOHC4 )NV 7 B 45 R
VU, NARTH = A HO R R
267 Vyr—btLi, NikHEZE2lc, =2V
F5EZE 3 ITRT,

32 F#7€vybo3V9%Thk

D) R PRI 10mm A7y RS HT
W SR ANR—AZ AR U W SE DA L—RIR AT
T M KB HERER EE RO T Mz Tz,
®41cA Ty ITU 7T N ORSER R,

K2 4XbFO—7fmNE F150A REREE

oS0 % T b

H3 TIUUEE B4 A7y oS0 % T MEE

YAMAHA MOTOR TECHNICAL REVIEW




A2 hO—7#5 8 F150A

S EioT

33 T73A4RA—IVFEEVZIN

KA I ELR S B FEE MR IR L KH T
DIV Y VR ZERIAV. 7507 % T My b
FRICKRID T FA KAV T R NS L ., Z D82
DIRBIDKIKE LT, 74 R—IUTEDIERD X
INZERH Uz B 517 A KRA—IUTZEZD X 20N
DGR

34 282KkNSUH

D527 % T MCHEEROENTFTICEST,
D57 % T FD2EDMEETHEIX NS 2k
2IONTG YT 5 — AR KEFA(E4
K[EAL I NCBVTE, A AMa—2IcifFEh
ZARIREN O PN L2 X572 B 6 1 21l 2 20N
Y MEEZ R,

35 WK - BHRRURKRIEE

SRV X7 = [l R UL 3= S s A A Y it T e
KA A a— I TERIEN TV S8 FilE
PRI S 2EE & 438 20y MW LT 2 KR L
EHICRRIEZR ST VT — IR A=)V
BRI LTz, X, AV o R—= =D KA i
1ET 578, R"R—18—1/ S L—2Z T NDR—73—
ZYA L YXOMAL BB ES S5 RG2S L
oo B 7ITRER « RKRDV AT LIXZ "9, &
8124 21y ML VT REE R R

Four Stroke Outboard Motor F150A

FIARA=NRIF I
oS0 v 7
=P PZA

FOZAVETE

YL o¥7

UL oET

6 2E2XNSVHIEE

71 Crank Position Sensor
ECM ;'ﬁl Throttle Position Sensor
—————=——— |Engine
Ignition Control [Contro]

Battery

Fuel Control

711 lhermo Sensor

%‘f’l Air Temperature Sensor
T Intake Air Pressure Sensor

™1 Oil Pressure Sensor

Module,

Water
Separator
l_",li ““Fuel

Fuel Pump ‘

Vapor Separator —

K7 MR- RKRVATLE

20y MVINIVT

8 4EXOvMUN\ILTHEE

YAMAHA MOTOR TECHNICAL REVIEW




A2 +O—7#5 8 F150A

Four Stroke Outboard Motor F150A

S EioT

3.6 AUVVIRIEBE

IV UTREL T2V TR AT
FHOWAZE K B2 RLDD, TYIVNTIT
INTDIEN B /) T NANDIKADBLIEE LT, K
BROZRT ML KD HEHH IR GEZ PR Uz, B
91TV IRy MEE R

3.7 7yiN—%igE

PWERDA ANV FBICH B R LY T I T I A,
T Y VAR DA AV IR & UT,
KET TERLTWARNY RRE IR T, Bk
GIRYTOMHNE &, AV NIV —DDF
ARNATHEEE LT B 101 ANV NIVHA R
I\ ThEE R,

PR RIEEH AR A a—T TRAITh TV
HEE 2 B U T, BOERfICIE, AIEERGERE LT
T IN—r —ANDIKE KD EEOBRZ L > T2 3K
FAERRE L, mdfiuERCE, vr—2—Ky 7K
DO ANTBHKZ PGB I EICRE S8 5 T
ETHIH AL RN F—ZREEE TS, B 1115 -
PEXCEES R IR E 2, B 12127 78— —ANHE T Exhaust

KNG 78T K11 BIHESEERK RIS
TFY/—RARV=R—)VE AN

3.8 FS4vh, O7—iE
TSy MR (ke RS20 LaT—i
(TRRTANHNGES DKL) E2xrn— 27
THAMED =y FER—RIT, 4 A a—T D3
AFAMEDRTRE LT DR 2177,

TyN=g=20

kB

E12 7vIN—4—ARHERIEES
Bbhic

F150A i « 280 b « NANTH =V RF2 A a—2ic—465 3L 59, oIt
DU )15 it B -7z L HALTWS, 5% E DK 5BFZ @ U TR DN LD E N
SV TATICEBLUTOETW,

HRARICSRIOBTE « BLEICHT20 2 D72 RN NN DRIRE S AR EHE L X J

YAMAHA MOTOR TECHNICAL REVIEW




2003.12.17

—HRERITAED
B2 ECE S E s KU i

Latest Directions in ECE Standards for Motorcycle Lights and
ﬁ m ;ﬁ ﬂ Technological Directions
=& E  Susumu Takahashi

@ HATRIEER SRR

Lights are one of the safety features of motorcycles and regulations concerning these lights
are set by legislation in accordance with the traffic environments of each country. Many
countries base their regulations on the ECE (Economic Commission for Europe) standards set
down in the WP29 (World Forum for Harmonization of Vehicle Regulations) endorsed by the
United Nations.

Japan's safety standards have also evolved by integrating the standards of the ECE in order to
promote compliance with international standards.

Issues involved in motorcycle lights can roughly be divided into the three areas of achieving
safe running conditions, answering the desired qualities as vehicle components and the
integration of new technological advancements with regulatory legislation. In light of these
issues, technological advancement and updating of legislation are constantly in progress.

Here we report on the latest directions in the ECE standards upon which most countries'
regulatory laws are based and also the latest directions in light technologies.

The improvement of vehicle light safety and the reduction of traffic accidents is an aim shared
by countries worldwide, and we believe that the timely and rational integration of the latest
ECE standards into the regulatory laws of each country is something that mutually benefits the

governments, the manufacturers and the users.

ORI 2R B ERDO—DTHEHIAIRE. FEOZBEREICH DY THEDOERICK
DEENEDSLNT VS, FEEFIEEE WP29 (World Forum for Harmonization of Vehicle
Regulations) T&HHN % ECE (Economic Commission for Europe) $li&zX—A& LT\ %,

HARD IR FHES ECE BUEZIRERH L. EFEEBIE AL ED N TV,

AR AR ORGEIE R E L T TEfT LR EOMELR, i S DERIIG, ROEHHER D
JEFAD=DWH %, % ik XEAFITE, BESGETAHAED SN TS,

BENEHDN—RA L7 5T W% ECE BUEDmBim. KUK aEAfOsHrBn 2 9 %,

KRR DL A2 D W2 Kk S5 T LI AR HEDRINTH D, iwft ECE B2 Y] 7a %
A IV TEEERICEMALLZ 2O m b, EEOR 22 T L MTI, #ilH, 21— —42TI
AV et Te55EHE X5,

YAMAHA MOTOR TECHNICAL REVIEW




)

f THRERITASBORE ECE REHRRUEMER
% 1 b1y

Latest Directions in ECE Standards for Motorcycle Lights and Technological Directions

ZEREBELTABERODER rmeeeeeeeeeee——
CHRHO LN RO B ERD D THEHIK
B, ORI KD EEAVED BNTS, W o il
% < DEOEHUE I WP29 T2 515 ECE ny
BEZN—RICLTWS (B, HADRLSEHE

& ECE BUEZMRERM L. HEBIHE RS LMD

== tF : GB

~ S BX CRREE

\‘ +-A+5Y7 : ADR
5NTVS &, | Mruram
. BEOSEEICODETOSMER LY EVEESEIERT 5L T o A
PTHBHM, I OBUEZ S ERE— 5 LT 1 —EHEATAEEDER

B, 8hEE, a—P—Ic X BB EEZ B,
WP29 Tl IC AR —H %2 H5 L GTR

®R1 “EREATAE ECERE

. %_7_ :E’\o“/ F\ EZKHRA*I
(Global Technical Regulations) DIERRE DT Ll FE
VB, ATAHHC OV CIE P HOATAHIRAT e | WA BT RS o
DRBEDIRE>TOBDD, s A E 725 (R1,R8,R20)| RS2
HENTOEL, e84 RS0 - » RS0
R3 « R3 (&)
JTNESEAGF | RS3 R74 R53
B R37 “ R37

—REITASEDIEE
TR OMEII K EL DT TEIT R EEOMR. Hilih S OBR L. NMOHEER &R
JEBHD=D2hdH %,

31 F¥TReH

IR 2R DEI T L 2 VHIIHERME LW HEEE D DD EHRNH 5,

R TEIR ET TIREC BT, SEIRAZ IEMEICHE T E A XS ICKDIHA L, YRR ETH
%o UL UNREICKL S 2520 WVELEE A ETH S, MR MR, M r 3 IGEEIREZ S
BBHICEOARTL, IEMEREHRE RPN EL RS, BIC RHERNAOMEE LT, PUmEIc Hhi
LN TIHEDEITLTWA T 2RI 500035 7n5,

3.2 EHEHISDER

KRS E s ORI CH D il 2RO PERER L. vas Tt LD SROEND LN 2 LD S,
RN ZIEREUTRRINEE ), TV EHE, BEMDH 2, KIHEEFEERD/ N, 7
RILICH G595, TY1 VHHEICOWTE, AT BERTH O/ NYE, @RI 5TEIckDH
HEZT TN TES, REMEII——DAY T FAAHERIKT 5,

YAMAHA MOTOR TECHNICAL REVIEW




ZHRERTABRDORN ECE RESHRRUEHTEIR

Latest Directions in ECE Standards for Motorcycle Lights and Technological Directions

3.3 HiingESEER

KIS EERZ R TH Y, EHICKDEYI L RREDBETDH B K REDEANFHFET L
aPhim b, iAo rtagn L, rmttn L2 HEUH4ED 5N TEY ECE BUEDHm. UEIA T
BHNTVD, liBdid ECE Bzt an, FEREBICERFESNTRANL T2 N TES, HilintEdb
ICEHETom# ECE BUE %z, #Y)a2 A IV CHEERICER T2 ENHEETH S,

R ECERTEER eeee——
4.1 HIEBIT

ECE BUEITIIfl e L FBERZ 2y R CHUE LI Z L ORI BIE D H 205, WFE—LEDEHE R113
CIEHFRE—LEDERE R1I12 NDIEEDHEDSNT VS, R113., RII2 IHEREER S EZEZTH
NHORZHIEL, EEKIZ R37 N HiEIRT 5T LT, BEEEBEROBUEZ 7 #EL7z. R113 & g Ho
MR —LEOEHETHD, 75X AIZR56, R76., R82 G LIZERY M, 75A BiX R57 fid
YERIRE. 7T A C KU D BHHERICE bR ONaT VBRI L LT E TR SN T3,

ZIAC. D OBEMRETIZE 130 [l WP29 (2003 46 A) TEIRIN., SHICHlE /L0
EFHD GRE  (WP29 AT KD RIE) IS T Tab N T3,

R112 (Zpuiiiei ] (s nlEe) JEaie—LEOCHIETHD. ¥TA AIZRl. R72 DHE
BOEHIE, 79 ABIE R8. R20 DIMMGEEOEHIE. VIR CRIT LY LNz m S8 feHilid CRE
TR EN., GREICTHHINTVS,

4.2 {5847

R50 D7V bRY Y ar I TRAGEHEINTVEN, 7oN—E BN TEL KT IUE]
DFHED GRE ICTTEabN TV S, WERHIC LU TN W REHIC, (DR 7 2 N\—KRI T gy
T2 T IR R i OeEZ LN,

HA, USA O—FOETFINCE A MFERERE —ARXDT N—RI > a > TV THBUHHENT
AV

4.3 JTREBOEATIF

AHO (Automatic Headlamp On) 7% R53 IZBMS B UGETDHADN SRR SN EFH#D GRE ICTI /&
bhTVs,

AHO (B & FilAT 72 50kT 975 T LI & i O HHERMEA A B U R HURIRIC IR A D %, HAR,
USA TIRBHCHMEEN TV S, BN T 2003 4 6 HED ACEM  (WUN —aisliE &2 ORI
HITHMENz, 77 O—MOETEHfEEIN TS,

HACTIE 1991 FE X DIIEX AHO {bz2iEs, 1996 HFITIXEBUL TN TR TOAEPEHLIA AHO Lix-7z,
2000 Ficid AHO HiljOEIEDMRA H D 6 H 2 2 7,

YAMAHA MOTOR TECHNICAL REVIEW




ZRERITASBORN ECE REHRRUEHTEIR

T

FURRENR DO, e (Y8
IRF D FH TR ] AT =R EF IR DB A F o C
EWIrote, 2000 FEEOHIKHE D AHO
IC KB FHUIRA£E 13,000 £ /45 (1990 4Rk
) LHEENS (B2~4),

4.00

y =-0.7076x + 3.5665

W w
o u
o O
I

y =-0.4377x + 1.7922

o U O O ’u
S O O O _O O

BEBRDEHMHHLL I
BE(YB) EROEHMAHEEH

O = = M DN

BEBEDEMMHLL
BEYB) EROBHMGHL

o

030 040
BEBRITER

XKE2HFE WREE) BESY:
ENEH, HSVEEY EAHREHY
BR/%RE. S8 /RRELEE>EV LHEENHY

3 HZ&D AHO | KB FHIEFR 2

000 0.0 0.20 050 060 0.70

4.4
AN i O R — i AT FH o Na 7 o B EK
(HS5:12V35/30W) AV 130 [a] WP29 THRE

N R37 BTN %,

HS5 #EERIE R113 7 5 A C il YEIC it 9 2 FE R
THH, MITEREHE UTBEZ FHENTY
% S2 TRER (FIZAFEER 12V35/35W) 1S5 % fuiit
(KRR R ERIC A% £ 2% (R 2) .

E54HE LTI 12V15/5W FBERD D GTB

(T v I UTREAEER ) ICThthENn iz,

BEZ L HEN TV 12V21/5W I LEAilE)
KIHY 21W — 15W 12750 30%HE B IMMEIR T E
2o

==
2-=8

Latest Directions in ECE Standards for Motorcycle Lights and Technological Directions

HEEP) 0400~0759 | (B B Bec oL
= oo | (BmatTEe0% LLE
25000011 O B®(4 #) 16:00~19:59 70
® 20:00~03:59 [&
60
200,000
50
150,000 X
” 40 g
& i
100,000 30 =
20 Ul
50,000
10
0 0
H o 4 H o & 4 H o o
o — N on < wn [{e] N~ o0 (2] o
g 33888383 88 8 g
2 BZAE®D AHO IC KB EBIRRFNIR
PR

1. RESEHHHO 4RNEBZ 5H2LFEGHES)
DFEEEHICE VT EHRERDOEBENF .

2. BAICH (T 22000 EDH T 5AHODE A (2
L BEMEREET. BE - FERSDOE TI990FEL
13,0001/ F L #fEBI =N B,

(850EIGRE, Informal Document No.3 & U #k#%)

L~

4 HZA®D AHO Ic X B EHIERIIR 3

#+ 2 ECE &¥Em— R37 Bk

AIERXT A3
£S5 HS5 S2 HS1
'YENE;
s i .
EFE 12V35/30W | 12V35/35W | 12V35/35W
seg (L m)| 620 = 15%/ | 650 £ 20%/ | 825 & 15%/
515 + 15% | 465 +20% | 525 * 15%
ik NOTEE| BHEIK |/ \OFEBEIR
{HS5 BERDEFHD

- ECER 113 7 S RCHISDFHE A TIVT 1 5 A FEEK
TR > TIVICEERTRE UNRBNIERE)

-BaakHERE

W (JLAN—FE)

YAMAHA MOTOR TECHNICAL REVIEW




ZRERITASBORN ECE REHRRUEHTEIR

Latest Directions in ECE Standards for Motorcycle Lights and Technological Directions

T

B ¥ B HiEhI
51 {884

Yeiie UCEERICE D% LED  (Light Emitting Diode) Ak ENT&E 7z, LED {35%11& R50 Bl
BUEICTERAIRETH B, HIBILT / JBATICDOWT Sl RE i B SERADAE > TV 5,

LED (3 & ERICLENTHEE /A1 / 5~1/10 LK
Wb ST EAYO IR 300ms — 2ms &<
5%, Kk TVELTIRMME, BEEA
50% &0, PEaRgm b, pastEm Bica > T,
U LaANMI 2L EEekd 4. AUy =ESHE
HhITHORNNEETHS & 3) .

JIARRAFIC DO TR U OHRIEIT X 0 &<,

#3 LED ®ET / BRIIDAF (=/\YZF-R1)

L E D1t#k

TIR(LE \

gt 123mm 52mm N\ 58 %
BUEDT 2 N—14 LED OFNE TR IR | == 257g 133g A 48 %
P BRI E > TV B, FHEM | 525cm2 | 53.1cm2 | A%

5.2 FiERAT

LED Rk e —#wHiff] AFS (Adaptive Front lighting System) D - D%Hi/T9 %,

LED ORI UM S AT EFRBIARIHE #E ). 5RO EASORER], 8 - 5= TH 5, milre LT
FHEICZERDTDI KT TVDTHA VH &)
HEMKREZZAY Yy el ENS (B5 . -

FIfit LED ORI, BUET« S A MEERE
%50 20 ~ 30 Im/W OL—RAY /Ty b ThH%
M, 4~ 5 4% 100 Im/W B Ficks & TR
TNTW3,

LED ni AT I& B BAFE L M1 7 U T ECE BUED
D GTB IS THIEI N T3,

2003 R FE—Z— a—ITE FEIA IR A—
71—5 LED Rl ATO R R R EN T,

5 LED mifRAT (NREERR. BRKYVIRR)

YAMAHA MOTOR TECHNICAL REVIEW




ZHRERTABRDORN ECE RESHRRUEHTEIR

Latest Directions in ECE Standards for Motorcycle Lights and Technological Directions

sl AFS KPR AFS ESUED, HIR0/ N2 I b CHIKDCIVEEIEL . BT
UKFARCEHERS L TH—7 ORI 195 A7 LEE>T0S (6~ 9).

6 —#mEEFI AFS ONER

4— HEEY
Speed Sensor

X
Motor % ARt Y »

| Angle Sensor

— ECU « I—LA oY
+ Yaw Rate Sensor
54 rC I<- EUEERTR = Hi/Lot)E
Lighting Unit Hi/Lo Beam SW
Head Light

8 T¥REEF] AFS DB

!i Ebhvlc
KNS D2 2 M7 b B B /R 35 4T
HY. BiEEEFEAED 5N ECE Bl
BRI bEYETA bR TV S,

T LTz ECE BUE IR, KeffiBhino ECE %
ABERRRIUZE 10 1R

KK B2 2 M7 i b S B R AR T B T &
A IGEOBOTHD,  FHi ECE Bl 25l y) i
KA 5 TR EEHICIRBI L2 2 o I, i
WD BT EMTBL WS, 1—P—2TC
AUy ML LT EEZD,

mEE

Bank Angl =
0t NUDE MEE%EROHE
w:I—L—p — > Calculated Cornering R
Yaw Rate R=V/w
| |
N2OH6DEE

Vo HE 1T , Calculated Bank Angle
Vehicle Speed 6 =tan’(V2/g - R)
k £2:9.8m/s?
. . RIRIT B DEEADRE
Aﬁﬂ:ﬁgRa dius Output Rotation Angle

7 RIRRATCEHDEIERA

TOT4THEF

-

TOT4THEATY

9 EZHDIEE

| BEER |-- == R50 LED{ES4T

R113 :#E—A. 5 RC,D

WP29 """ 37 HSSEIRATEI

E | R50 7UN—BRZarS5A
C GRE ====R53 AHO (RIREKTBENE R =LT)

E | R112 JEXMFRE — AMEIRIG

R37 /\EIMCHI12v 15/5wEEk

GT8 """ R112. 113 LEDHIEBYT

1

| &E EA-AME |- SREMAFS EATERHRD
(GRE : WP29YT X289 Ft&. GTB : 7'5 v VT K ZIMEEERS)

10 ECEXREBIEEFZKMEMDE LS

YAMAHA MOTOR TECHNICAL REVIEW




2003.10.15

:L—"j= EVr+s ,EEJOD—B;'J

pmtr e -.ur;.u

ﬂi Example of Usability Evaluation Activities in Motorcycle Development
EE j t 5 B8 Masamori Sugizaki

@ HiRRIRt > 2 — T RINHRE

Abstract

Unlike in the field of information devices, evaluations of usability are rarely conducted in the
developmental stage for motorcycles. The reasons for this include that once the basic operations
are learned, motorcycles can be used and enjoyed in accordance with the rider's level of skill,
and that when learning to ride a motorcycle there is little of the sense of awkwardness that
comes with entering a new field, since most people have experience riding a bicycle. However,
if usability is reconsidered from the different viewpoints of functionality, safety, operability,
cognitively, and comfort/enjoyment, it is seen that the thinking behind usability is in fact

already incorporated in the developmental stage for motorcycles.
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Reduction of Circuit Inductance in Power Modules for Electric
Vehicles
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Abstract

In this research project we sought to reduce the surge voltage resulting at the time of the
switching function of the FET (Field Effect Transistor) which is a semiconductor device in the
power module of the motor controller in electric vehicles like golf cars. The motor control
system in these vehicles consists of the battery, motor controller, motor and the wirings that
connect them. Furthermore, the motor controller consists of the control circuit and the power
module. Based on simulation analysis and measurements obtained from prototype tests, it was
found that in the power module there is a correlation between the surge voltage and the sum of
the inductance of the electrolytic capacitor and the circuit inductance between the electrolytic
capacitor and the FET. Based on this, we developed an actual prototype power module that
reduces circuit inductance. Subsequent measurements revealed that this prototype reduces
surge voltage by about half compared to a conventional power module. In this report we

describe the development of this new power module.
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Reduction of Circuit Inductance in Power Modules for Electric Vehicles
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i Fuel Cell System for Motorcycles
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Abstract

Expectations are mounting with regard to the use of fuel cells as a clean-running, efficient
power source for automobiles, and now research has also begun into the use of fuel cells
to power small motorcycles as personal-use vehicles. The biggest problem involved in the
development of a fuel cell system for motorcycles is how to fit the entire system into the limited
space available on a motorcycle. In order to avoid sacrificing running performance, it is also
necessary to keep weight increase to a minimum. In this report we will describe the structure
of our newly developed direct methanol fuel cell system for motorcycles and our concept model

mounting this system.

D]

7V =2 TR R e S HEHANOZ LD SN SREM TH 20, 73—V )L —~
IVTH 2N EEADENCTDOVTE | AP E TS, —HOFEL | [RENTZAN=RAICE
IO TCVATLERZIND DM ENS Tl ED 2LV RS R RICMZ S
WEDD %, HHDTDITHT LSBT SNz X 2/ —) VRIS 27 LORSEIC DWW THELID
§HLEBIC ., COVAT LR LA T FETIVRRITS .

(FC&IC N

AEGPCAAHAZHE R0 | BESIERNE W REDM T, B0 I )L F—2 A L AE ) S
NZMREMTH2H  FARICHT TE | BBHRTANEZLOMEZIWA TS, —RICKIHS
NTOBHBNEAEIEIICIE KBRS0 2 02 O ADEE LTV SR KD
X, RO A 7D TH 5, EPNICEUTIE | REFPEEA D HENCHEF S 12020 4£X T
IZ50 0B OMRIEMHIE K | 2L A578 D ed 2,000 ikfii 4,000 EHORE DR EL X
N3 ¥, KEOBA 120 ERVARHEEWVS General Motors DitEf R EH S ¥

7z . ARFUTHHELIRVIKEZ L ODICK RIS KBS - ﬁ?rf/*’é‘%h‘c‘:b‘ﬁﬁﬁlﬁ’ﬁifﬁ £3¥:5)
%o — MK ZRELEICHOWONBENE . RIAAH AR EDILABIHRTH DT, BHEHfE T, =
IR ATH S CO, BFAETSD, 2O Lid | IKFEZ MR E LTI 253180 TE | R
ORLEBE LM MR Z T | b=V DT XIVF—EHR FeER) . ekofivyry
Y UHZE ERISEFNUL L IREIRARAEHIRT AT LIRS RN T EEEKRLT WS, /KB A
S BT ORI M EBIEEORANIRIE 29% L VI EVETH D ESDNED ., HVVINAT
U R TORIHFENHK 28% 5 33% L SEEINTETCNARIeEEE TS L | ZOEMEE T EN %
LDLIFSAHN Y,

YAMAHA MOTOR TECHNICAL REVIEW




“HREQLHDMHEH AT L
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; Development of an Energy-conserving Bending Method
=== = =: :: forDouble Titanium Pipes
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Besides its functions in engine performance, noise reduction and heat insulation, a motorcycle
muffler also plays a role in the motorcycle's styling, and thus there is a demand for a high-
quality exterior appearance. In efforts to reduce component weight and improve corrosion/rust
resistance, there has been a shift for some models from steel exhaust pipes and mufflers to
stainless steel or titanium piping, including some double piping.

At Yamaha Motor, we have over twenty years of experience using the freeze-bend method for
steel and stainless steel double pipes. However, with this conventional method there have always
been problems of bend-induced blemishes or scars and discrepancies in bending angle. Also, due
to difficulties in achieving consistent pipe quality with double pipes that include glass wool as
an insulation material, it has been considered difficult to achieve viable mass production using
the conventional bending methods.

Taking the occasion of the scheduled start of production of titanium double pipes, we at
Yamaha Motor reviewed the conventional bending method. The result was the development of a
practical new method that uses a liquid frozen bending process rather than the conventional gas
frozen bending method to achieve high-quality bending of glass wool insulated double titanium

pipes. This method also results in energy conservation in the manufacturing process.
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Development of an Energy-conservinngending Method

for Double Titanium Pipes
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Development of an Energy-conservmg Bending Method
for Double Titanium Pipes
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