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The service information for this motorcycle has been split into two manuals,

For service information on the following components, please refer to the "SERVICE MAN-
AL - NEW FEATURES™:

« EF| (Electronic Fuel Injection) system

= Single-sided swingarm front suspension

= ABS (Anti-lock Brake System)
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NOTICE

This manual was written by the Yamaha Motor Company primarily for use by Yamaha dealers
and their qualified mechanics. It is not possible to put an entire mechanic’s education into one
manual, so it is assumed that persons using this book ta perform maintenance and pepairs on
Yamaha motorcycles have a basic understanding of the mechanical concepts and procedures
inherent in motorcycle repair technaology. Without such knowledge, attempted repairs or
service to this model may render it unfit to use and/or unsafe.

for USA, California
This model has been designed and manufactured to perform within certain specifications
in regard to performance and emissions. proper service with correct toals in necessary to
ensure that the motorcycle will operate as designed. If there is any question about 2 service
procedure, it is imperative that you contact a Yamaha dealer for any service information
changes that apply to this model. This policy Is intended to provide the customer with the
most satisfaction from his motorcycle and to.conform with federal environmental qual
ocbjectives,
Yamaha Motor Company, Ltd. is continually striving to improve all models manufactured by
Yamaha. Modifications and significant changes in specifications or procedures will be for-
warded to all Authorized Yamaha dealers and will, where applicable, appear in future editions
of this manual.

NOTE:
For USA, California:

This Service Manual contains information regarding peroedic maintenance to the emission
contral system. Please read this material carefully.

PARTICULARY IMPORTANT INFORMATION

This material is distinguished by the following natation.

FAAY The Safety Alert Symbol means ATTENTION! BECOME ALERT! YOUR
SAFETY IS INVOLVED!

m Failure to follow WARNING instructions could result in severe injury or
death to the motorcycle operator, a bystander, ora person inspecting or
repairing the motorcycle.

CAUTION: A CAUTION indicates special precautions that must be taken to avoid
damage to the motorcycle.

NOTE: A NOTE provides key information to make procedures easier or clearer.



HOW TO USE THIS MANUAL

CONSTRACTION OF THIS MANUAL
This manual consists of chapters for the main categories of subjects. {(See "lllustrated symbols”)

Tst title @ This is a chapter with its symbol on the upper right of each page.

2nd title @x This title appears on the upper of each page on the left of the chapter
symbaol. (For the chapter “Periodic inspection and adjustment” the 3rd
titie appears.)

3rd title @ This is a final title.

MANUAL FORMAT

All of the procedures in this manual are organized in a sequential, step-by-step format. The
information has been compiled to provide the mechanic with an easy to read, handy reference
that contains comprehensive explanations of all disassembly, repair, assembly, and inspec-
tie

A se. of particularly impoertant procedure (@) is placed between a line of asterisks “%"with each

i

procedure preceded by "e".

IMPORTANT FEATURES

s Data and a special tool are framed in a box preceded by a relevant symbol &).

¢ Anencircled numeral & indicates a part name, and an encircled alphabetical letter data or an
alignment mark (3, the others being indicated by an alphabetical letter in a box (&,

e A condition of a faulty component will precede an arrow symbol and the course of action
required the symbol (@

EXPLODED DIAGRAM

Each chapter provides exploded diagrams before each disassembly section for ease in

identifying correct disassembly and assembly procedures.
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ILLUSTRATED SYMBOLS
(REFER TO THE ILLUSTRATION)

llustrated symbols (1) to (2) are designed as
thumb tabs to indicate the chapter's number
and content.

1) General information

(@ Electronic Fuel Injection (EFI)

@ Anti-Lock Brake System (ABS)

(@) Single-sided swingarm frant suspension

lllustrated symbols (&) to () are used to iden-
tify the specifications appearing in the text.
(B Filling fluid

(@ Lubricant

(T) Special tool

(&) Tightening

(@ Wear limit, clearance

(i Engine speed

eV, A

lllustrated symbals @ to §@ in the exploded
diagram indicate grade of lubricantand loca-
tion of lubrication paint.

B Apply engine oil

@ Apply gear ail

# Apply molibdenum disufide ail

i3 Apply wheel bearing grease

& Apply lightweight lithiurm-soap base grease
ih Apply molybdenum disufide grease

@ Apply locking agent (LOCTITE®)

@ Use new one
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GENERAL
INFORMATION

MOTORCYCLE IDENTIFICATION

VEHICLE IDENTIFICATION NUMBER (For E)
The wvehicle identification number @ is
stamped into the frame.

Starting serial number:

JYA4HHEO * PA00O101 (USA)
JYASHHCO #* PA001101 (California)
JYA4HHNO % PADD2101 (CDN)
JYASHJTO % PA000101 (AUS, NZ}

NOTE:
The vehicle identification numbaer is used to
identify your motorcycle and may be used to
register your motorcycle with the licensing
authority in your state,

ENGINE SERIAL NUMBER
The engine serial number (1) is stamped into
crankcase,

Starting serial number:
4HH-000101 (USA)
4HH-001101 (California)
4HH-002101 (CDN)
4HJ-000101 {AUS, NZ)

NOTE:

s The first three digits of these numbers are
for model identification; the remaining dig-
its are the unit production number,

* Designs and specifications are subject to
change without notice.
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IMPORTANT INFORMATAION

PREPARATION FOR REMOVAL

1.Remove all dirt, mud dust, and foreign
material before removal and disassembly,

2.Use proper tools and cleaning equipment.
Refer to “SPECIAL TOOL".

3.When disassembling the machine keep
mated parts together. This includes gears,
cylinders, pistons, and other mated s
that have been +mated+ through normal
wear. Mated parts must be reused as an
assembly or replaced.

4.During the machine disassembly, clean all
partsand place them in trays in the order of
disassembly. This will speed up assembly
time and help assure that all parts are cor-
rectly reinstalled.

5.Keep away from fire,

ALL REPLACEMENT PARTS

1.Use only genuine Yamaha parts foral -
placements. Use oil and/or grease recom-
mended by Yamaha for assembly and ad-
justment. Other brands may be similar in
function and appearance, but inferior in
quality.

00018

GASKETS, OIL SEALS, AND O-RINGS

1.All gaskets, seals and O-rings should be
replaced when an engine is overhauled. All
gaskets surfaces, oil seal lips and O-rings
must be cleaned.

2.Properly oil all mating parts and bearing
during reassembly. Apply grease to the oil
seal lips.



GEN
IMPORTANT INFORMATION | INFO M

00 00

00003

00 00

LOCKWASHERS/PLATES AND COTTERPINS

1. All lock washers/plates (1) and cotter pins
must be replaced when they are removed.
Lock tab(s) should be bent along the boltor
nut flat{s) after the bolt or nut has been
properly tightened.

BEARINGS AND OIL SEALS

.Install the bearing(s) and oil seal(s) with
their manufacturer's marks or numbers fac-
ing outward. {in other words, the stamped
letters must be on the side exposed to
view.} When installing oil seal(s), apply a
light coating of light-weight lithium base
grease to the seal lip(s). Oil the bearings
liberally when installing.

(T 0il seal

Do not use compressed air to spin the bear-

ings dry. This causes damage to the bearing
surfaces.

—

() Bearing

CIRCLIPS

1.All circlips should be inspected carefully
before reassembly. Always replace piston
pin clips after one use. Replace distorted
circlips. When installing a circlips (1), make
sure that the sharp edged corner (2 is posi-
tioned opposite to the thrust @) it receives.
See the sectional view.

(4 Shaft
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SPECIAL TOOLS

SPECIAL TOOLS

The proper special tools are necessary for
complete and accurate tune-up and assem-
bly. Using the correct special tool will help
prevent damage caused by the use of im-
proper toals or improvised technigues.

The shape and part number used for the
special tool differby country, sotwotypes are
provided.

FOR TUNE UP

FOR ENGINE SERVICE

2 |
Pressure gauge
P/N. 90890-03153

This measuring equipments to measure
the fuel pressure.

Refertothe listprovided to avoid errors when
placing an order.

PN. YM- CITID), YU-CIOIDD |
¥S- [T, YK- O | P
ACC-TIIT! | e
Except for
P/N. 90890-LITTT) sy
B

Caliper support bracket
P/N. 50890-01453

This tool is used for front brake system air
bleeding.

&
Adapter
P/N. 50830-02151

This adapter is to be used for measure the

fuel pressure.

FOR CHASSIS SERVICE

This tool is used to loosen and tighten the
steering ring nut

7] 24

Ring nut wrench Bearing puller kit

P/N.YU-01268 P/N. 90890-04127
90830-01268 Bearing puller - @

P/N.YU-33975 Bolt- @
90890-01403

This bearing puller kit is to remove and
install the front wheel bearing.




This bearing puller kit is to remove and
install the front wheel bearing.

SPECIAL TOOLS | |NFO | 7™
28] [2-C]
Spacer-@ Connecting bolt - & &,
Bearing spacer- @ Plane washer - 7} @ @ .
Puller bolt - & Nut- @

Thig bearing puller kit is to remove and
install the front wheel bearing.

[ 3 |
Cap wrench
P/M. 30B90-017451

B

This tool is to remove and install the hub
cap nut.

4 |
Wheel balancer attachmaent
P/M. S0890-01452

This attachment is to be used to fix the
front wheel to the wheel balance.

FOR ELECTRICAL
COMPONENTS

A ]

Test coupler adapter
P/N.YM-3149
90890-03149

This instrument is necessary for self diag-

nosis of the EFl and ABS system.
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MAINTENANCE SPECIFICATIONS

Model GTS1000AE/GTS1000AEC
Fuel pump:
Model/manufacturer 196100-2220/NIPPONDENSO
Resistance 2 ~ 402 at 20°C (68F)

Pressure regulator:
Model/manufacturer
Control pressure

195300-2380/NIPPONDENSO
255 kPa (2.55 kg/em?, 36.3 psi)

Throttle sensor:
Model/manufacturer
Resistance

198500-3070/NIPPONDENSO

Full open 262 ~3.94 1 at 20°C (B8°F)
Full close 0.39 ~ 0,59 0 at 20°C (6B'F)
Front wheel sensor:
Model/manufacturer QELAAB/SUMITOMO
Resistance 1,19 ~ 2.271 k2 at 20°C (68°F)
Rear wheel sensor (GTS1000A):
Model/manufacturer OELAAJ/SUMITOMO
Resistance 1.19 ~ 2.21 k2 at 20°C (68°F)
Injector:
Model/manufacturer 195500-2680/NIPPONDENSO
Resistance 11~ 17 22 at 20°C (68°F)
Camshaft sensor:
Model/manufacturer PU200-11F/HITACHI
Resistance 120 ~ 180 Q at 20°C (68°F)

Crankshaft sensor:
Model/manufacturer

PU200-11F/HITACHI

Resistance 120 ~ 180 Q at 20°C {68°F)
Water temperature sensor:

Modelimanufacturer 179700-0110/NIPPONDENSO

Resistance 1.96 ~ 2.94 k2 at 20°C (68°F)
Intake temperature sensor:

Model/manufacturer 179700-0110/NIPPONDENSD

Resistance 1.96 ~ 2.94k0) at 20°C (68°F)

Intake pressure sensor;
Model/manufacturer
Output voltage

079800-2880/NIPPONDENSO
3.8V at 760 mmHg
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ELECTRIC SYSTEM CIRCUIT DIAGRAM
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PERIODIC INSPECTION AND ADJUSTMENT

COWLING
(1) Reservoir tank lid (& Fromt cowling @ Side cowling
@ Inner panel (&) Rear view mirrar i@ Rubber baffles (side)
@ Meter cover (T} Meter cover extension (0 Aubber baffies (lower)

@ Windshield (B) Bottom cover

11
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(@ Fuel filler lid () Side cover
& Top cover (& Tail cover protector
(@) Filler cap cover (T} Tail cover

@ Lower cowling {® Side cover bridge

I-12
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[0) COWLING REMOVAL AND INSTALLATION
) Remowval
Top cover and cowling
1.Remove:
& Seat(D)

MNOTE:
Insert the key into the seat lock and turn it

clockwise to release the seat lock.

2.0pen:

= Fuelfiller lid (D

3. Remove:

s Fuel tank cap @

* Screws (top cover (3}

4.Disconnect:
» Drain hose (1) {over flow plate)

NOTE:
Pull up the top cover (Z) and disconnect the
drain hose.

5. Remove:
+ Top cover (@

NOTE:
Be careful not to loose the spring nuts @

B.Install;

¢ Fuel tank cap

7.Remove:

* Reservoir tank lid (1)

¢ Inner panel (left @ and right 3))
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8.Disconnect:
» Flasher couplers (1) (left and right)

8.Remowve:
» Side cowlings (1) (left and right)

NOTE:
When removing the side cowlings, be careful
not to break off the mounting hook E.

10.Remove:
¢ Windshield 3}

11.Remove:
* Meter cover extensions (1)
* Meter cover @)

MNOTE:
Be careful not to loose the two rubber damp-
ers (3 on the meter cover.
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15

12.Remove:
» Front cowling (1)

Side cover and lower cowling
1.Remove:
* Lower cowlings () (left and right)

NOTE:
Unhook the projections &) on the inside of the
lower cowling from the grommets (3} on the
frame.

2.Remove;
« Tail cover protectors (1)
* Tail cover @

MOTE:
Disconnect knobs (@ and twrn the tail cover
protectors (1.

CAUTION:
This knob (rear end) & can not disconnect.

3.Remove!
+ Side cover (1} (left and right}

NOTE:
Unhookthe projections ) on the inside of the

side cover from the grommets (@ on the
frame,
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116

Installation
Reverse the “Removal” procedure.
Mote the following points.

Top cover and cowling
1.Install:
» Meter cover

NOTE:
When installing the meter cover, fit the rub-
ber dampers (1) inta the channels @ on the
inside of the front cowling.

2.Install:
+ Side cowlings (left and right)

NOTE: -
Make sure the hook (1) on the inside o\ .18
side cover sits correctly behind the frame
bracket (2.

3.Install:
s Seat

NOTE:
Insert the lobe (3} on the front of the seat inta
the bracket (Zi on the frame, then push down
the seat end.
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FUEL TANK REMOVAL AND INSTALLATION

Removal

1. Place the motorcycle on the centerstand.

2. Remove:

= Seat

* Top cover

® Inner panels

* Side cowlings
Refer to "COWLING REMOVAL AND IN-
STALLATION".

3.Disconnect:

* Fuel delivery hose (1)

* Fuel return hose @

* Fuel sender coupler (3

s Fuel pump coupler @

s Fuel breather hose (&

4 WARNING

Gasoline is highly flammable.
Avoid spilling fuel on the hot engine.

NOTE:
Place a rag under the return hose (2 and the
union bolt & of the fuel delivery hose to avoid
spilling fuel.

4, Remove:
* Fuel tank




GEN m
PERIODIC INSPECTION AND ADJUSTMENT | INFO

I-18

Installation
Reverse the "Removal” procedure.
MNote the following points.

1.Install:
» Fuel tank

Bolt (1) (front):
23 Nm (2.3 m - kg, 17 ft - Ib)

Bolt @) (rear):
16 Nm (1.6 m - kg, 11 ft - |b)

CAUTION:
Be sure the fuel tank breather hose and the
tank cap compartment drain hose are cor-
rectly routed. Refer to “CABLE ROUTING” in
CHAPTER 2.

2.Connect:
* Fuel delivery hose @

NOTE:
Be sure to place one copper washer &) on
each side of the hose fitting (@).

Union bolt:
30 Nm (3.0 m « kg, 2.2 ft- Ib)

4 WARNING

Always use new copper washers.

3.Check:
= Fuel leakage
Leak — Repair.

NOTE:
Tarn the main switch “ON" to operate the fuel
pump and check for fuel leakage.
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INTAKE AIRPRESSURESYNCHRONIZATION
The air screws must be adjusted to provide
uniform air pressure in all air intake ducts.

NOTE:
Valve clearance should be adjusted properly
before synchronizing the intake air pressure.

1.Place the motorcycle on its centerstand.
2.Remove:
* Seat
* Top cover
* Side cowlings (left and right)
Refer to "COWLING REMOVAL AND
INSTALLATION".

3.Remova:
+ Fuel tank mounting bolts

&>

.Detach the fuel filter @) from the frame, then
lift the fuel tank @) up and place it on the left
side of the frame without disconnecting the
delivery (@ and fuel return hose (3.

CAUTION:

Be careful not to push down the fuel tank
while connecting the vacuum gauge.

b.Remowve:
¢ Vacuum check bolts (1)
(with gasket)
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6. Attach:

* |nductive tachometer
(to #1 spark plug lead)

* Adapters ()

* Vacuum gauge (2

Inductive tachometer:
YU-08036-A/90890-03113
Adapter:
¥M-03060/90890-03060

Vacuum gauge:
¥YU-08030-A/90820-03094

7.Reinstall the fuel tank and secure it provi-
sionally with one of the fuel tank stay bolts.
Refer to "FUEL TANK REMOVAL AND
INSTALLATION" section.

8.Start the engine and let it warm up for
several minutes until the fast idling system
@ cuts out.

9.Check:

* Engine idling speed
Qut of specification — Adjust.
Refer to "IDLING SPEED ADJUSTMEN™"
— CHAPTER 3. in Main Service Manual.

Ir/":“} Engine idle speed:
950 ~ 1,050 r/min

10.Adjust:

* |ntake air pressure synchronization

L R ey

Adjustment steps:

@ Turn the air screws (1) in or out until the
gauge shows the specified vacuum read-
ing for all four intake ducts.
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@ Race the engine for less than a second, two
or three times, and check the synchroniza-
tion again.

Vacuum pressure at idle speed:
26.32 ~ 32.90 kPa
{200 ~ 250 mm Hg, 7.87 ~ 9.84 in Hg)

NOTE:
The difference between the highest and low-
est simultaneous reading should not exceed
1.33 kPa (10 mm.Hg, 0.4 in Hg).
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11.Check:

« Engine idling speed
Qut of specification — Adjust.
Refer to “ENGINE IDLING SPEED ADJUST-
MENT" in CHAPTER 3.

12.5top the engine and remove the measur-
ing equipment.

13. Adjust:

= Throttle cable free play
Refer to “THROTTLE CABLE FREE PLAY
ADJUSTMENT" in CHAPTER 3.

Throttle cable free play:
3~5mm (0.1 ~0.2in)

14.Install:

* Vacuum check bolts
{with gasket)

Always use new gashkets.

15.Install;

* Fuel tank
Refer to “FUEL TANK REMOVAL AND IN-
STALLATION".

* Side cowlings

* Top cover
Refer to “COWLING REMOVAL AND IN-
STALLATION",
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CATALYZER CONVERTOR UNIT INSPEC-
TION
1.Remove:
s Lower cowlings
Refer to “"COWLING REMOVAL AND
INSTALLATION".
2.Disconnect:
» Coupler (O: sensor)
3.Loosen:
= Bolt (I (exhaust pipe-exhaust chamber)
4. Remove:
* Exhaust pipes ()

NOTE:
Put marks on the exhaust pipes so that they
can be reinstalled in their original place.

5.Loosen:

* Bolt (3) {exhaust chamber-muffier)
6. Remove:

* Exhaust chamber (&

7.Inspect;

+ Visually check the condition of the ¢ -
Iyzer convertor unit (1) from the exhaust
pipe side.

Dense carbon deposit / melted cells — Re-
place.

8. Install;

* Exhaust chamber
(tempaorarily)

8. Install;

= Exhaust pipes

NOTE:
Insert the exhaust pipe into the exhaust
chamber until the exhaust pipe flange @
touches the gasket (2.
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Nut (3} (exhaust pipe):
20 Nm (2.0 m - kg, 14 ft - Ib)

Baolt &) (exhaust chamber):
18 Nm (1.8 m - kg, 13 ft = Ib)
Bolt &
{exhaust pipe - exhaust chambaer):
20 Nm (2.0 m - kg, 14 ft - Ib)
Bolt &
(exhaust chamber-muffler):
20 Nm {2.0 m = kg, 14 ft = Ib}

10.Connect:

* Copler {O: sensor)

11.Install:

* Lower cowlings
Refer to “COWLING REMOVAL AND
INSTALLATION™.
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STEERING HEAD INSPECTION

Ak WARNING

Securely support the motorcycle so there is
no danger of it falling over.

1.Place the motorcycle on the centerstand.

2.Remove:

¢ Front fender (1)
3.Remove:

= Nuts @) (steering tube)
# Special washers (@

* Plain washers (3

4.Check:

s Steering assembly bearings
Lift the steering tube 1) up and while hold-
ing it, turn the handlebar from side to side.
Rock up and down on the handlebar,
Looseness/Free play — Adjust the steering
head.

5.Remove;

* Seat

* Top cover

* |nner panels
Refer to “COWLING REMOVAL AND
INSTALLATION®.

6. Adjust:

« Steering head
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Adjustment steps:

® Remove the steering stem nut (1) and the
pinch baolts ).

e Remove the handle crown (3.
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@ Remove the lock washer &), ring nut &
(upper), and rubber washer &.

® Loosen the ring nut ) (lower).

e Tighten the ring nut (lower) using the ring
nut wrench &

NOTE:
Setthe torque wrench to the ring nut wrench
so that they form a right angle.

Ring nut wrench:
YU-33975/90890-01403

Ring nut (lower):
{initial tightening)
47 Nm (4.7 m « kg, 34 ft - Ib)

@ Loosen the ring nut (¥ {lower] completely,
then retighten it to specification,

4\ WARNING

Do not overtighten.

Ring nut (lower):
{final tightening):
18 Nm (1.8 m = kg, 13 ft - Ib)

# Check the steering head by turning it lock
to lock. If it binds, remove the steering
stem assembly and inspect the steering
bearings.

Refer to “STEERING HEAD AND HANDLE-
BAR" in CHAPTER IV.

@ Install the rubber washer ().

o Install the ring nut (&) (upper).

e Finger tighten the ring nut & (upper), then
align the slots of both ring nuts. If neces-
sary, hold the ring nut(7) (lower) and tighten
the ring nut (upper} until their slots are
aligned.

@ Install the lock washer (2).

NOTE:
Make sure the lock washertabs sitcorrectly in
the slots.
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® Install the handle crown (3.

® Tighten the steering stem nut D and pinch
balts @ to specification,

% Pinch bolt (handle crown):

11 Nm (1.1 m « kg, 8.0 ft - Ib)
MNut (steering stem):

110 Nm {11.0 m = kg, 80 ft « Ib)

L e e e

7.Install:
* Steering tube (1)
{onto the knuckle arm &)
+ Plain washers @)
* Special washers ()
* Nuts (& {steering tube)

MNut (steering tube):
23Nm (23 m kg, 17 ft = Ib)

CAUTION:

+ Always use a new special washer &),
+ After tightening the nut (steering tube),
cut off the torque stoppers &,

B.Install:

» Front fender

» Inner panels

» Top cover

» Seat
Refer to “COWLING REMOVAL AND IN-
STALLATION".

26
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STEERING TUBE INSPECTION

A WARNING

Securely support the motoreycle so there is
no danger of it falling over.

1.Place the motorcycle on the centerstand,

2.Remove;

* Seat

+* Top cover

* |nner panels
Refer to "COWLING REMOVAL AND
INSTALLATION".

3.Remove:

* Front fender (3@)

4. Remove:

= Nuts @) {steering tube)
* Special washers (3)

* Plain washers (3

5.Inspect:

* Steering tube (O
Pump several times on the steering tube.
Looseness/Binding — Replace.
Refer to "STEERING TUBE AND KMUCKLE
ARM" in CHAPTER IV.

6. Inspect:

+ Steering tube jointring ) and ball joints @

* Rubber boot @

» Breather hose @)
Damage — Replace the steering tube as-
sembly.

[&] Upper

[B] Lower
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7. Install:
e Steering tube @
(onto the knuckle arm &)
» Plain washers @
» Special washers (@)
= Nut @ (steering tube)

MNut (steering tube):
23 Nm (2.3 m - kg, 17 ft - Ib)

CAUTION:

o Always use a new special washer (@,

« After tightening the nut (steering tubea),
cut off the torque stoppers (@

8.Install:

* Front fender

* Lower cowlings

+ Inner panels

* Top cover

* Seat
Refer to “COWLING REMOWVAL AND IN-
STALLATION".
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FRONT SWINGARM INSPECTION

4h WARNING

Securely support the motorcycie so there is
no danger of it falling over.

1.Place the motorcycle on the centerstand. l]

2.Remove:

* Seat

« Tap cover

« Side cowlings
Refer to "COWLING REMOVAL AND
INSTALLATION".

* Front wheel
Refer to “FRONT WHEEL AND WHEEL
AXLE" in CHAPTER IV.

3.Check:

s Rubber boots () (ball joint)
Cracks/Damage — Replace.
Refer to “STEERING TUBE AND KNUCKLE
ARM" in CHAPTER IV,

&l Upper

8] Lower

4.Check:

s Bolts and nuts (front swingarm)
If necessary, tighten to specification.

Nut () (upper arm - frame):
40 Nm (4.0 m = kg, 29 ft - [b)
Lock nut @) (camber adjuster):
23 Nm (2.2 m - kg, 17 ft - Ib)
Nut (3) (upper arm - ball joint):
40 Nm (4.0 m - kg, 29 ft - Ib)
Nut (2} (lower arm - frame):
Left:
105 Nm (10.5 m - kg, 75 ft - Ib)
Right:
105 Nm (10.5 m « kg, 75 ft - Ib)
Nut (E (lower arm - ball joint):
78 Nm (7.8 m » kg, 56 ft « Ib)
Nut &
{knuckle arm - upper ball joint):
53 Nm (5.3 m - kg, 38 ft - Ib}
Nut ()
(knuckle arm - lower ball joint):
78 Nm (7.8 m - kg, 56 ft « Ib)

CAUTION:

Always use a new cotter pin.

I-29
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5.Check:

* Front swingarm free play.
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Checking steps:

® Remove the steering tube (1) from the
knuckle arm.

® Remove the front shock absorber (@,

CAUTION:

When removing the shock absorber &) and
during the swingarm free play check, se-
curely support the swingarm to prevent it
from dropping down. The ball joints of the
knuckle arm would be damaged, if the lower
swingarm was allowed to lower completely.

® Rocktheswingarm (3)up and down and left
to right. If there is any free play or binding,
check the upper and lower arm bearings.
Refer to “FRONT SHOCK ABSORBER AND
SWINGARM” in CHAPTER IV.

® [nstall the shock absorber and steering
tube.

Nut (shock absorber):
Upper:
105 Nm (10.5 m « kg, 75 ft « Ib)
Lower:
40 Nm (4.0 m = kg, 29 ft - Ib)
Nut (Steering tube):

23 Nm {23 m « kg, 17 ft - Ib)
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B.Install:

* Front wheel
Refer to “FRONT WHEEL AND WHEEL
AXLE" in CHAPTER IV.

= Side cowlings

* Top cover

» Seat
Refer to "COWLING REMOVAL AND IN-
STALLATION™,
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FRONT WHEEL ALIGNMENT
1.Place the motorcycle on the centerstand.

CAUTION:
Be sure to place the motorcycle on an even
surface.

2.Check:

# Font wheel alignment
Out of alignment — Adjust.
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Checking and adjustment steps:

e Check the drive chain slack.

Refer to “DRIVE CHAIN SLACK ADJUST-
MENT" in CHAPTER 3.

® Clean the surface of the front and rear
brake discs.

® Attach the spirit level () to the rear brake
disc and adjust the position of the level to
make the middle gauge (@) lavel.

@ Make the other two gauges (B and ©) level
by placing suitable shims under the
centerstand.

e Attach a string & around the rear and the
front wheel at about 180 mm (7.1 in) from
the ground as shown. Pass the string
through the centerstand (@ on the left side.

e Place two identical spacers @ {collar, tube,
or similar) between the rim (& and the
string on the front side of the front wheel.

NOTE:
Make sure the string touches only the wheels,
not the frame, centerstand or exhaust pipe.

o Measure with vernier calipers the distance
d between the string and the rim edge on
the rear side of the front wheel.

® Turn the handlebar until the distance ta the
rim is identical on both sides (i.e. the frant
wheel is pointing exactly straight ahead).

T N
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@ Attach the spiritlevel tothe front brake disc
and make the middle gauge @ level.

e If the other two gauges (B, © have not
becomae level too, the front wheel is out of
alignment and the wheel camber needs
adjustment.

o Remove the seat, top cover, inner panels
and left side cowling.

Refer to “COWLING REMOWVAL AND
INSTALLATION".

@ Straighten the lock washer tab (8 and re-
move the locknut (7) and lock washer (@)
Turn the adjuster in or gut until the
wheel camber is correct and the spirit level
gauges are all level.

Adjuster position:
Standard: 2 turn in

Adjusting range: 0 ~ 4 turn in

CAUTION:

MNever turn the adjuster beyond the adjusting
range.
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Standard position setting steps:

a. Turnout (counterclockwise} the adjuster (@
until the upper arm touches the frame on
the left.

b. Turn the adjuster clockwalse until the lock
washer projections @ and (B match the
groove © and the projection (@ as shown.

¢. Turn the adjuster two complete turn.
(clockwise) to bring the upper arm into
standard position,

L L e e e e e R Y

& nstall the lock washer (8 and locknut (7).

NOTE;
The lock washer projections @ and & must
match the groove (© and the projection d as
shown.

» Tightenthe locknut @ to specification while
halding the adjuster (3.

Locknut (camber adjuster):
23 Nm (2.3 m » kg, 17 ft+ Ib)
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® Check the alignment again. If all the spirit
level gauges are not level, repeat the ad-
justment steps.

@ Bend the lock washer tab against the flat
side of the nut.

Always use a new lock washer.

# Install the left side cowling, inner panels,
top cover and seat.
Refer to "COWLING REMOVAL AND IN-
STALLATION".
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ELECTRONIC FUEL INJECTION (EFI)
NAMES OF COMPONENTS AND LAYOUT

@) Ignition cail (® Fuel return hose (i Water temperature g Electronic Control
(@ Air cleaner case (8 Intake pressure sensor Unit (ECU)
@ Fuel filter sensor (#® Spark plug @ Atmosphaeric pres-
@ Intake air tempera- & Throttle sensor i Camshaft sensor sure sensor

ture sensor i Fuel injector (& Pressure regulator (& EFI main relay
(8) Fuel delivery hose #1 (& Oa sensor @ Fuel delivery hose #2 @ EFI test coupler
(& Fuel tank @ Catalytic converter (& Battery & EFlwarning light

(D) Fuel pump & Crankshaft sensor 3 Fall detection switch

11
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QUTLINE

The main function of a fuel delivery system, either carburetor or fuel injection, is to supply fuel
to the combustion chamber atthe optimum fuel-air ratioto suit engine operating conditions and
atmospheric temperature,

In eonventional carburetor systems, the fuel-air ratio of the mixture is supplied to the
combustion chamber depending upon the metering and the balance between the intake air
quantity and the size of the needle valve (jet) at the fuel outlet.

The quantity of fuel required, however, varies depending upon engine operating conditions
such as acceleration or deceleration, although the air intake quantity may be the same. Various
auxiliary devices have been used to cope with this problem, but there is a limit to the supply of
fuel at the optimum fuel-air ratio to suit the cperating conditions of the engine at all times.

To solve the problem, this model uses electronic fuel injection (EFI) with a microcomputer. The
injection quantity is controlled, based on information from various sensors which detecteny 2
operating conditions and air intake temperature, to ensure a supply of fuel at the optimum fuel-
airratio at all times. The datafrom the sensors is also used to control averall ignition timing with
the engine integrated control system.

This electronic control system provides the engine with precise fuel-air mixtures and ignition
timing, resulting in improved engine response and reduced fugl consumption.

Furthermore, this model uses a catalyzer which significantly reduces carbon monoxide,

hydrocarbons and nitrogen oxide in the exhaust. A much cleaner-running engine suitable for
the “environmental age,” has been realized.
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TYPES OF FUEL DELIVERY EQUIPMENT

The fuel supply equipment, which plays a major role in the operation of the engine, can be

broadly classified into the two types given below,

There are differences in the configuration and the construction, butthe functions are the same.

Fuel supply equipment

Carburetor

Electronic Fuel Injection (EFI)

ation

Confi

ir-n
yre™

Piston

Pressurized

)

Pistan

Engine

Fuel supply
method

The fuel is sucked into the intake circuit
upstream of the throttle by the negative
pressure of the Venturi section that devel-
ops due to the air flow created when the
piston descends in the cylinder.

The injector injects an appropriate guan-
tity of fuel in the intake circuit when the
computer transmits an electric signal to
the injector.

sthod

Fuel suppl quan-

ity contros

The fuel supply quantity is mechanically
controlled by balancing the intake negative
pressure by opening or closing the throttle
valve, and by the size of needle valve in the
fuel outlet.

The intake air quantity opening or closing
the throttle valve is analyzed in the com-
puter and the fuel supply quantity to be
injected is controlled by the computer.

I8¢}
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ENGINE INTEGRATED CONTROL SYSTEM (OUTLINE)

OPERATION SYSTEM

Fuel system

Fuel is supplied by the fuel pump 1o the fuel injector, through the fuel filter. The fuel pressure
on the injector is maintained ata pressure that is 2.55 kg/cm? higher than the internal pressure
of intake duct by the pressure regulator. Therefore, when the fuel path of the injector opens on
a signal from the ECU, a quantity of fuel proportional to the opening time is injected into the
intake duct.

Ignition system

The ignition system consists of the igniter (built in to the ECU), the ignition coil and the spark
plug. Aspark occurs in the spark plug when the ECU passes /cuts off current in the ignition coil.
The configuration is similar to the conventional carburetor system.

Control system

The fuel injection duration, injection timing, ignition timing and current passage time in the coil
are controlled by the ECU.

Exhaust system

The exhaust gas is led into the three-way catalytic converter installed in the exhaust chamber
and the CO, HC, NOx in the exhaust gas are reduced,

ENGINE CONTROL SYSTEM

Basic control

The intake air quantity changes every moment, depending on the engine rotation conditions
and the arbitrary throttle operations of the rider. To accurately detect this continuously changing
intake air quantity and to inject the optimum quantity of fuel in the engine at all times, engine
rotation sensors, intake air pressure sensor and throttle sensor are provided in the engine
control system in this model.

Auxiliary control

The engine is capable of different operations with basic controls anly, but for more accurate
injection under various environmental conditions, temperature sensors, an atmospheric pres-
sure sensor (builtin to ECU), and an Oz sensor have been provided in the engine control system.

INTAKE AIR METERING SYSTEM

Speed density system + throttle speed system

The basic function of air-fuel ratic control performed by the computer is the accurate detection
of air intake guantity in the engine.

Inthis model, two intake air metering systems have been adopted. These are the compact speed
density system (engine speed/air density) and the throttle speed system (throttle opening/
engine speed). A high accuracy air intake metering system has been achieved by combining the
advantages of both these systems.

I1-4
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FUEL INJECTION SYSTEM

Injector system

The function of the injector is to inject the fuel accurately, based on the instructions from the
ECU.

A unit injector that has good response to the drive instructions from the ECU has been used.
When current flows in the injector coil, the needle is pulled up. The fuel that has been controlled
to a constant pressure by the pressure regulator will be injected into the intake duct. The
injection quantity is controlled by the current passage time through the coil.

Multi-point sequential injection

One injector is installed in the intake duct of each cylinder. The injector injects the aptimum
quantity of fuel at optimum timing, to suit the intake timing of each cylinder.
Thisenablesthe injector to be arranged close to the intake port and to improve engine response.
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FUNCTION OF COMPONENTS

(1) Fuel pump

@ Fuel filter

(@ Pressure regulator
@ Fuel injestor

& Throntle body

THE FUEL CONTROL SYSTEM

(& Intake air temperature sensor {0 Atmospheric pressure sensor
(i) Fast idling system & Water temperature sensor

(& Thrattle sensar & 0= sansor

Intake pressure sensor

(i@ ECU (Electronic Control Unit)

Consists of the following components.

Components Function
Elecu Overall system control
% Throttle body Air quantity adjustments
5 | Pressure regulator Fuel pressure regulation
Intake pressure sensor Intake air pressure detection
Atmospheric pressure sensor Atmospheric pressure detection
E Water temperature sensor Water temperature detection
&| Intake air temperature sensor Intake air temperature detection
Q Throttle sensor Degree of throttle opening detection
é:s 0z sensor Exhaust gas oxygen concentration detection
Camshaft sensor Reference position detection
Crankshaft sensor Engine rpm detection
£ £| Fuel injector Fuel injection
EE‘ Fuel pump Fuel supply
£ & Fuel filter Removal of foreign matter in fuel

Also, there are other components, such as the EFl warning light in the meter panel and the EFI

test coupler inside the tail cowl.
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CONTROL SYSTEM

ECU {Electronic Control Unit)

The ECU (@) is fitted beneath the seat and

above the battery. To protect the ECU from

water, it is covered by a plastic case Z)and a

rubber cover (3),

The main functions of the ECU are the self

diagnosis function for testing the normal op-

eration of the system and control of fuel

injection and ignition. The controls are per-

formed according to the procedure given be-

low,

Function of ECU

¢ Main function

1.All the sensor signals input in the ECU pass
through the input interface circuit and are
input in the CPU (Central Processing Unit).

2.The CPU checks the correctness of the sig-
nal, processes it and outputs the control
commands.

3.The output interface circuit drives various
actuators, based on the output commands
from the CPU.

* Auxiliary functions

1. Theft prevention function
The main switch () outputs specific pulse
signals (hereafter called AT signals) when it
is turned ON from the OFF position, The
ECU checks that the correct AT signal is
input when the power is turned ON, then
starts the control operations for injection
and ignition.
Therefore, the engine will not start if the
main switch bypassed.
Alsp, to ensure correct transmission of the
AT signals, the main switch must be turned
ON from the OFF position correctly.

2,5ide stand fuel cut-off function
This function operates with the side stand
switch @, the clutch switch @, and the
neutral switch (@, In addition to the ECU.
Depending on the position of these switches,
fuel injection may be interrupted, which in
turn stops the engine.
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3.Fall detection switch

Engine stop function operates when the
motorcycle overturns or is tilted too far.
This function operates with use of the fall
detection switch (1) and the ECU. If the
motoreyele is tilted by more than 45 de-
grees from the vertical on either side, a
signal is transmitted by the fall detection
switch to the ECU and the ECU stops the
fuel injection. The engine however will not
stop while the motorcyele is operated at
cornering.

li-8
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Components in the ECU and functions

ECU B"’"””
i
Power
supply Cutput
Input interface cirpud | Intertace creult |
[ e
] 1
e
PR e s [ weer
{tor cylindar
Indentiicaticn) EEy
& o ;n\:;iﬁimmr ————siigriitian output sircw ignition ool
N sagnal | S SR ey
* lgentifying the

wankshsft position) |
|

s ) Lamp drive
Switches ——a Digital input circus '——v S Gy 1——- Indicazing lamp
AAMPOM | e ——
==

al AD converler Fielay drive L]
B input chroult output cincust e Ctay
=

l

The main components in the ECU unit may be broadly divided into 4 blocks. These are the power
supply circuitthat supplies power to the ECU, the CPU {central processing unit} thatcontrols and
processes all the systems, input/ output interface circuits that send and receive various signals.

1 ywer supply circuit
The power supply circuit generates and supplies the power (5 V) required for ECU operation
from the battery power supply (12 V).

2.Interface circuit
The input interface circuit converts all the sensor cutput signals to digital signals (that can be
processed by the CPU) and then inputs these signals to the CPU.

3.CPU (Central Processing Unit)
The CPU first judges whether the operation of the sensar system is normal, based on the level
of the signals output from the various sensors.
Mext, the CPU calculates the fuel injection period, the injection timing, and the ignition timing
based on the data of various sensor signals temporarily stored in the CPU RAM and the basic
processing program in the ROM. [t then transmits the control commands to various output
interface circuits.
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4. Qutput interface circuit

The outputinterface circuit converts the control signals output by the CPU to drive signals that

operate the actuator.

Italso may output commands to the indicator output circuit or relay output circuit, depending

on the situation.

Software calculation path

I Main switch ON [

I}

[ Initialization of CPU |

!

AT pulse check of theft
prevention function

A

[=

| a5 [ Pulse reception ]

| =2

| 828

I = EE | Control calculations ]
=1

IlaSesg

2528 ——
=8y Fuel injection / ignition

| &5% 2

LWU @ i systemn commands

Control calculation of ECU

The control calculations performed by the
ECU may be broadly classified into three
parts:

1.Fuel injection control
2.1gnition system control
3.Self diagnosis

These calculations are repeated as show '
the figure on the left. The actuator may ue
driven also, depending on the conditions,

If a fault is detected by the self diagnosis
function, the EFl warning light comes on and
if the fault is not critical, corrective action
will be taken simultaneously.

This enables easy detection and check of
troubles,
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Spring chamber Spring
Sy
-— I |} ,Diaphragm
Intake duct i T
negative :
prgsure
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Throttle body

A throttle valve is fitted on the throttle body.
The throttle valve control system is a
mechanicaly controled by the throttle cable
used by the rider, similar to the conventional
carburetors. It varies the intake air quantity
and adjusts the engine output.

Pressure regulator

The fuel is supplied by the fuel pump. The
pressure regulator adjusts and regulates the
fuel pressure in the injector, installed in each
intake duct. It maintains a constant pressure
difference with the intake duct.

The fuel supplied by the fuel pump fills up the
fuel chamberthrough the fuel inlet and exerts
pressure on the diaphragm. The intake duct
pressure is transmitted to the spring chamber
through the pipe. Therefore, if the fuel pres-
sure exceeds the sum of this pressure and the
spring force, the valve that is integrated with
the diaphragm, opens. The fuel is returned to
the fuel tank through the fuel outlet and the
fuel return hose.

The result is that even if the consumed fuel
guantity (injected quantity) in the injector
varies compared to the constant supply of
fuel from the pump, the fuel pressure (differ-
ence of pressure in the intake duct) will be
maintained at the preset value because of the
increase in return fuel quantity from the pres-
sure regulator.

SENSOR SYSTEM

Intake pressure sensor

This sensor converts the intake duct pressure
to electrical signals.

The sensorunitinstalled in the vacuum cham-
ber on the side of the silicon diaphragm con-
verts the pressure to electric signals, These
signals are amplified, adjusted and compen-
sated for temperature by circuits consisting
of hybrid ICs. Electric signals that are propor-
tional to the pressure, are generated.
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Atmospheric pressure sensor

The atmospheric pressure sensor used for
compensating the air density changes that
occur due to atmospheric pressure at high
altitudes, is built-in into the ECU for simplify-
ing the system configuration. The operating
principles and functions are similar to the
intake pressure sensor described earlier.

Water temperature sensor
This sensor converts the engine cooling wa-
ter temperature to electrical resistance.

Intake temperature sensor

This sensor converts the intake tempera* e
of air supplied to the engine to electi..al
resistance.

The thermistor is a semi-conductor element
that has high resistance at low temperature
and low resistance at high temperature. The
change in resistance value due to the change
in temperature is read by the ECU.

Throttle sensor

This sensor converts the mechanical anr s
of the throttle valve to electrical signals.
The sensor converts the angles to propor-
tional voltages by the positional relationship
between the sliding contact that operates
jointly with the throttle shaft and the resistor
substrate.

In actual, a constant voltage (5 V) is supplied
at either end of the resistor from the ECU.
Therefore, the partial voltage will be substi-
tuted at the electrical level of the sliding con-
tact.
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0: Sensor

This sensor converts the concentration of
oxygen in the exhaust gas to electrical sig-
nals.

For the detection of oxygen concentration,
the property of oxygen ion conductivity of
stable solidified zirconium electrolyte is usad.
In practice, platinum electrodes are installed
on bothsides ofthe zirconium testtube shaped
glement. Air is introduced in the zirconium
and the arrangement is such that the exhaust
gas surrounds this test tube shaped element,
thus obtaining a kind of oxygen concentrated
battery.

Therefore, electrometive force is generated
because of the difference in oxygen concen-
trations in the exhaust gas and the atmo-
sphere. This voltage is read by the ECU.

Camshaft sensor [“G" signal)/

Crankshaft sensor ("N” signal)

One electromagnetic pickupisinstalledinthe
cylinder head coverfor cylinderidentification
and one pickup in the crankcase for detecting
the crankshaft rotation angle.

There is a hole set in the cam lobe and in the
crankweb. When the unit rotates, the gap in
the pickup coil, changes. When it passes by
the pickup coil the magnetic flux changes,
generating electromotive force in the coil.
The crank angle position and its reference
position are detected by the changes in volt-
age.
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Relief valve

Check valve hﬁ

Pump casing

Impeller

Discharge
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DC motor unit  Weasco type

pump unit
Intake port
Filter paper
Fusl %‘ Fuel
outlet —il 7 inlet

Housing

ACTUATOR SYSTEM

Fuel injector

The injector injects fuel when it receives the
injection command from the ECU.

In the initial condition, the core is pressed
down in thefigure, because of the spring, The
needle is integrated with the core on the
lower side, which blocks the fuel path,

If current flows through the coil, the core is
pulled up. The flange section that is formed
between the core and the needle, moves until
it touches the spacer. The distance moved by
the needle is maintained constant because of
this construction and thus the fuel passage
section area is constant.

The difference in the fuel pressure and *he
intake duct pressure is maintained ata . .1-
stant value by the pressure regulator. There-
fore the injected fuel quantity is directly pro-
portional to the time the current is passed.

Fuel pump

The fuel pump sucks the fuel from the tank
and pumps it to the injector.

The fuel pump consists of the pump unit,
electric motor, filter, and valves.

The pump unit is a Wesco type rotary pump,
The motor shaft and rotor of the pump are
directly connected.

The filter is fitted at the intake port of the
pump. It prevents foreign matter in the fuel
tank from entering the fuel system.

Also, if the fuel hose ever gotclogged, a e =f
valve is provided, that prevents abnormally
high fuel pressures.

The check valve is provided for preventing
back flow of fuel.

OTHERS

Fuel filter

The fuel filter removes foreign matter mixed
up in the gasoline, It prevents wear and dete-
rioration of the injector and fuel pump.

The foreign matter in the fuel is removed
when the fuel pumped by the pump, passes
through the filter paper in the housing.
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EFl warning light

The EFl warning light (i) is installed in the
meter paneal, It indicates the status of the EFI
system and reports the self diagnosis results.

EFI test coupler

A three-pole coupler is inside the tail cowl,
This is the EFI test coupler ().

» Functions of terminals of the test coupler
If you ground the T terminal @ (pink/black),
then the ECU will be set in the dealer mode.
{Coannect the test coupler adapter to the EFI
test coupler to ground the T terminal.)

The fault codes {rise or drop in voltage) gen-
grated in the dealer mode are output by the
ECU from the W/L terminal (3 {light green).
Test coupler adapter

Ifyou connect the testcoupler adapter (90830-
03149) () to the EFI test coupler, the ECU will
be set in the dealer mode. The fault codes
recorded in the ECU are indicated by the
flashing of the warning light or by the pocket
tester.

NOTE:
Be sure to remove the test coupler adapter
and reinstall the protection cap on the test
coupler before starting out.

Diag tester

If you connect the optional diag tester (1) to
the test coupler, the ECU will be set in the
dealer mode. The fault codes recorded in the
ECU are indicated by the flashing by the diag
tester,

NOTE:
Be sure to remove the test coupler adapter
and fit the protection cap on the test coupler
before running.
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ELECTRONIC CONTROL THREE-WAY CATALYTIC CONVERSION SYSTEM
OUTLINE

Thissystem s a high efficiency exhaust gas cleanup system. It decrease substances such as CO,
HC, and NOx from the exhaust gas by total control of fuel-air ratio, in association with the EFI
system, the Oz sensor and the three-way catalytic conversion system.

Optimum combustion is realized by matching air-fuel ratio (basic air-fuel ratio) with the
operating condition of the engine, using the EFI system. Furthermore, maximum performance
of the three-way catalytic converter is attained. With the aim of cleaning up the exhaust gas at
high efficiency, an Oz sensor is Installed in the exhaust chamber.

This sensor detects the residual oxygen in the exhaust gas.

Based on the data from the sensor, the ECU makes minute corrections to the basic air-fuel ratio
and always maintains this ratio close to the theoretical air-fuel ratio of 14.7:1.

These control systems, while not having any adverse effects on the engine performance, cleans
up the exhaust gas at high efficiency and to a high level.

SYSTEM DIAGRAM

K -
Lt
| g
f
O— ] D
L
M
(@ Ignition cail & Crankshaft sensor (i ECU
@ Injector ) Oz sensor {2 Igniter
(@ Intake temperature sensor (& Water temperature sensor i Aartmospheric pressure
(@ Throttle sensor B Camshaft sensor 5ensor
(T Intake pressure sensor i Spark plug (i Catalytic converter
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FUNCTION OF COMPONENTS

Device

Function

Main components

Catalyzer (Monolith type)

Simultaneous reduction of
€O, HC, NOx

s Catalytic converter
» Case for catalyst

>
- € Fuel-air ratio correcting de- | Reduction of CO, HC, NOx | Oz sensor
:;E vice The catalyst functions | = ECU
£ < mainly to cleanup the ex-
TR haust gas.
€3 It maintains the theoretical
E g fuel-air ratio.
Eg Fuel cut-off device Reduction of CO and HC, | ® Throttle position sensor
ES improved fuel consump- | » ECU
el tion.
Cuts off fuel during decel-
eration.

CATALYZER

Cell

Maonolith type catalyzer

The toxic components CO, HC and the generating conditions of NO« in the exhaust gas have
cenflicting characteristics. Therefore, there is a limit to reducing the concentrations of all these
components simultaneously in the combustion stage.

The role of the catalyzer is to purge the CO, HC, and NO. toxic substances and clean up the
exhaust gas at high efficiency in the exhaust stage.

The catalyst used in this model is a metallic monolith type (honeycomb construction) catalyst
with large surface area (for high purification efficiency) and low exhaust resistance.

Platinum or rhodium, which are catalysts, adhere to the walls of the haneycomb cells. The
honeycomb structure is installed in the exhaust chamber. When the exhaust gas comes in
contact with the catalytic substance, chemical reactions, such as oxidation and reduction take

place and the exhaust gas is cleaned up.
=17
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» CO and HC are oxidized by platinum and converted to non-toxic carbon dioxide gas (CO:} and
water (H:0], and thus the exhaust gas is cleaned up.

CO+120:
HC + 02

CO:
CO:z + H20

« NOxisreduced by rhadium and converted to non-toxic nitrogen (Nz) and oxygen (Oz), and thus
the exhaust gas is cléaned up.

NGl s N 05 J

To attain the maximum performance of the catalyst and to cleanup the exhaust gas with high
efficiency, the air-fuel mixture mustalways be contrelled and maintained close tothe theoretical
air-fuel ratio (14.7:1).

The O:feedback compensation method is adopted in this system for maintaining the theoretical
air-fuel ratio, using an O: sensor. This method is explained in the following section.

When the air-fuel mixture is rich (Q: deficient
region @), a large amount of CO and HC is

T NO 1 generated. Conversely, whenthe air-fuel mix-
80 —i PN | tureislean(Q:richregion @), alarge amount
L b of NOx will be generated.
£ 8 @ e ®
£ 0 e Even under these conflicting characteristics,
g HC » / & d ¥ 5 e b
= . 5 the theoretical air-fuel ratio (14.7:1} is main-
20 < e tained within a very narrow range ©, the
o # 1.7 | function of the catalysts is utilized to a maxi-

0 43 135 14 145 15 155 18 mum,andtheexhaustgasiscleanedupwith

high efficiency.
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AIR-FUEL RATIO CORRECTING DEVICE

An O: sensor is installed in front of the catalyzer in the exhaust chamber for using the catalyzer
at high efficiency.

This 0: sensor detects the residual Oz concentration in the exhaust gas. If the concentration of
residual Oz is rich, the air-fuel ratio of the fuel-air mixture is lean. This is detected by the O:
sensor, which inputs a lean signal to the ECU.

Conversely, if the residual 0z concentration is lean, the sensor inputs a rich signal to the ECU.
The ECU system is designed so that it adds fine compensation to the injector injection guantity
{current passage duration) to approach close to the theoretical air-fuel ratio and to maximize the
cleanup function of the catalyst.

FEEDBACK CORRECTION CIRCUIT

FPrafangs the curen! passage S — T T
| duration {0 the injecior h—— judged aa Kan
g Injection diration carmelian eseuit lfﬂl i.‘il'l' :2
| Shariens the current passage o Air-fuel ratio Fach signal 4
| duration o (e injector — |udge as rich
Basic injoction duration citcuit b

7

Signals Tram
yarious sensor

M

Ej_f XX M A

@®

.| 0z sensor

{1)The ECU decides the basic injection quantity, based on the input signals from various
sensors and gives instructions for current passage duration to the injector.

(@ Current passes through the injector. The injector injects fuel accordingly.

(@ Combustion/exhaust takes place.

(@) The Oz sensor detects the residual oxygen concentration in the exhaust gas. It sends the
lean signalfrich signal for the fuel-air ratio based on this data.

@ The ECU adds fine compensation to the basic injection timing, based on the signals
received. It decides the injection quantity for the next stroke and gives instructions to the
injector.

By repeating the operations described abowve, the theoretical air-fuel ratio is maintained.
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'

FUEL CUT-OFF DEVICE (DURING DECELERATION)
When the engine rpm is high and the throttle valve is close (during engine brake), this device
stops fuel injection. This action prevents generation of large quantity of CO and HC as enly air
isdrawninto the combustion chamber. This device also prevents overheating of the catalystand

helps in reducing fuel consumption.

) Injector

(7 Crankshaft sensor

@ ECU

(@ Throttle sensor

20
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ENGINE INTEGRATED CONTROL SYSTEM (DETAIL)

The fuel injection period, injection timing, ignition timing and current duration through the coil
are controlled by the ECU.

The ECUfirstcalculates the intake air quantity from the signals received from the intake pressure
sensar, the throttle sensor, the camshaft sensor and the crankshaft sensors. It then decides the
basic injection timing.

Then, it adds the compensation value calculated from the acceleration conditions and the
various compensation values calculated from the signals of sensors, such as the water
temperature sensor, the intake temperature sensor, the atmaspheric pressure sensor and the
oxygen concentration sensor in the exhaust gas and decides the final injection timing.
Simultaneously, it estimates the crank angle from the signals sent by the camshaft sensor and
the crankshaft sensor and sends the injection command to the injector when the injection time
is reached.

Also, it calculates the ignition timing and current passage time, based on the signals received
from the various sensors and controls the current passage through the ignition coil.

DL _.DING THE BASIC INJECTION DURATION

To operate the engine at the optimum conditions, it is necessary to supply fuel at the optimum
fuel-air ratio according to the intake air quantity that changes from moment to momentand to
ignite the fuel at the correct timing.

To supply fuel at the optimum fuel-air ratio, the intake air quantity must be accurately metered.
The basic injection duration is controlled by the ECU based on the data of the intake air quantity

and the engine rpm,
Atmospheric
pressure

Battery voltage
Basicinjection Compengation i Injection

quantity command

Water
temperature
DETECTION OF INTAKE AIR QUANTITY

This model is provided with two metering systems - the compact speed density system and the
throttle speed system. This has enabled the metering of intake air quantity at high accuracy at
various operating conditions, because the advantages of both these systems have been
combined.

Degree of
opening of
throttle

Intake air
temperature

=21
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DECIDING THE FINAL INJECTION DURATION

The basic injection duration is decided by the intake air quantity.

However, aven if the intake air quantity is the same, the fuel quantity required during
acceleration or deceleration varies depending on the engine operating conditions or the
weather conditions.

In this system, these conditions are checked in detail using various sensors, Compensation data
iz added to the basic injection duration and the final injection duration is decided according to
the engine operating conditions.

Furthermore, in addition to the fuel injection (synchronous injection} during normal running,
the system also increases the fuel quantity by asynchronous injection, regardless of the crank
ratation during situations such as the sudden opening of the throttle.

Also, conversely, when conditions require thatfuel is no longer required, the system cuts off the
fuel to stop fuel injection.

Configuration of final injection duration

Aftar star
= Constant
o T
T "
r/\A-MfFQIIun Degeleration
=t i
| Stari | ey \\. g
A Acceleralion
Injection at start *1 | compensation 56
€ | T i Ouygen leadback "6
= | |
[ ‘ After-start anrichment "2 '
E | e
5 Warm-up enrichment *3 Fuel cut-off
’ﬁ 4 | Deceleration compensation ™5
£
L
| | B
Basio 'rnér-,-cnnn duration Voltage compansation duration
Voltage compensation:

An operation delay occurs in the interval after the ECU outputs the fuel injection signal 1o the
injector until the valve actually opens. Therefore, the ECU accounts for this operation delay
time beforehand and sends the operation signal to the injectar.

This voltage compensation depends on the battery voltage.

e |f the voltage is high — Compensation duration is short

e |f the voltage is low — Compensation duration is long

Il-22
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Fuel injection compensation

Table of fuel injection compensations

itermn

Check items Sensors used

Injection at starting *1

Cooling water tempera- | Water temperature

ture

sensor

Injection after starting:

n*'s

After-start enrichment *2

Warm-up enrichiment *3

Intake temperature compensation *4

Acceleration/deceleration compensa-

Air-fuel ratio feedback compensation*6

Cooling water tempera- | Water temperature

ture

sensor

Cooling water tempera- | Water temperature

ture

Intake air temperature

Intake pressure

sensor

Intake airtemperature
Sensor

Intake pressure sen-
sor

Degree of opening of | Throttle sensor

throttle

Cooling water tempera- | Water temperature

ture

sensor

Exhaust gas residual oxy- | Oz sensor

gen concentration

[ =4
8
E
=3
©
| =
£
(3]
L]
=
a (k-]
Cooling water temperature
Low =—=High
. =
3
el N
= g5 N
= \
s
=E8 e
ek
7] e il

° =
Cooling water femperature
Low =—= High

e
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Injection at starting *1

The system decides the injection timing from
the cooling water temperature atengine start-
ing. Therefore, the starting ability isimproved.

Injection timing at start=Basic injection dura-
tion % injection compensation coefficient

Injection after starting the engine
After-start enrichment *2

The fuel injection is increased atengine start-
ing and the engine rpm is stabilized after the
start, The increase is maximum immediately
after starting the engine, later it decreases
gradually.

Enrichment after starting = Coefficient de-
cided according to the cooling water tem-
perature
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0
Intake air temperatura

Sex
J85)
| £2|
" éz—nl |
Lk |
5 |
» "C)
Cooling water temperature
Low =— High
o ;
| =
..'3-2'5
185,
]
68 |
:EU

Low =—-= High
Bs.
185 |
13° .

-
Intake Pressure increase
Small =—= Large

Larga

/

¥

/

Compensation
coafficient

Small

ot
Intake Pressure decraase
Small =—= Large
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Warm-up enrichment *3

Fuel injection is increased in response to the
signals received from the water temperature
sensor, to improve the operation of the en-
gine when the cooling water temperature is
low.

Warm-up enrichment= Coefficient decided
according to the cooling water temperature

Intake temperature compensation *4

The deviation in air-fuel ratio generated by
differences in the intake air density, which is
due to the intake air temperature, is compen-
sated based on the signals received from the
intake air temperature sensor.

Acceleration compensation *5

The acceleration condition is detected from
the intake pressure signal and the signal for
degree of opening of the throttle. Fuel con-
sumption is increased according to the condi-
tions.

Also, when the cooling water temperature is
low, the increase will be large.

Deceleration compensation *5

The deceleration condition is detected fru
the signal indicating degree of throttle open-
ing or the intake pressure signal. Compensa-
tion is performed to suit the conditions.
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pemee Air-fuel ratio feedback compensation *6
oy Ry i i" The fuel injection quantity is increased or
| e decreased according to the Oz sensor signals

and compensated so that the air-fuel ratio is

maintained close to the theoretical ratio of

14.7:1 at all times.

D sansar
Laan

__JT, .
i L,.,Jﬁ # |[

Feeghack :.a:= l\ﬂl
ii‘

compansatian ‘-.,,[’ =

Decrowse  Incragia
 guarty A Guahitly

Asynchronous injection

To improve starting and response during acceleration a fixed quantity of fuel is injected into all
cylinders simutaneously immediately after sensors input the corresponding signals. This
injection is called asynchronous injection, as opposed to the normal fuel infection (synchronous
injection).

Injection during starting
One single a synchronous injection takes place during starting.

Injection during acceleration
Asynchronous injection takes place after a change greater than a given value in the degree of
o ing of the throttle valve.

Fuel cut-off

Fuel cut-off during deceleration

When the throttle valve isfully closed and the engine rpm is greater than the specified value (at
engine brake), the fuel injection is stopped, generation of large quantities of CO and HC and
heating of the catalytic converter is prevented and fuel consumption is improved.

When the engine rpm drops below the specified rpm, fuel injection starts automatically,
preventing engine stop.

Over revolutions fuel cut-off

When the engine speed exceeds the specified value of engine speed fuel injection stops.
When the engine speed falls below the specified value, the fuel injection starts automatically.

1i-28
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SELF DIAGNOSIS FUNCTION OF THE ECU

The ECU is provided with a self diagnosis function. This function ensures the correct operation
of the engine integrated control system.

If a faultin the system is detected by this function, the operation is substituted immediately by
suitable characteristics (See "Fault code table”, P [I-33). Simultaneously, the EFl warning light
comes ON and informs the rider of a fault in the system.

Every detected fault will be recorded in the fault code memory of the ECU.

ECU MODE FUNCTIONS
The ECU is provided with the dealer mode, the diagnosis mode and the tester mode, in addition
to the user mode for normal operation.

NOTE:
All fault codes detected will be erased if the main switch is turned off.

When fault codes needs to be checked to repair an abnormal condition, record all fault codes
on a piece of paper before turning off the main switch.

If the engine must be stopped after detecting a fault code, use the engine stop switchtosto,. e
engine but leave the main switch on.

User mode

* To check the blow-out of bulb filament of the EFl warning light, the EFlwarning light is turned
ON for 1.4 seconds after main switch is turned ON and while the “START” switch is being
pushed.

* To inform the rider that the fuel injection stop function has been activated, the EFl warning
light blinks when the engine starts during the "START" switch is pushed.

* When afauitis detected by the self diagnosis function, the operation Is substituted by suitable
characteristics. Simultaneously, the EFl warning light comes ON and informs the rider of the
fault.

Dealer mode

* When a faultis detected by the self diagnosis function, the fault code can be confirmed by the
blinking pattern of the EFl warning light or by using a pocket tester.

s When no fault is defected, the blinking pattern of the EFl warning light is used to adjust
throttle sensor position.

Diagnosis mode

* |n this mode, the diagnosis code is input in the ECU by the number of operations of the
"START" switch.

* The ECU displays the values read from the sensor according to the diagnosis mode and drives
the actuator.

# The judgement on normal operation is done by the you after checking the EFl warning light
display or the actuator drive status.

Tester mode

Thefunctionissimilartothe diagnosis mode. However, by using the diagnosis tester, the sensor
readings can be directly read on the digital display. Therefore, the ease of service is enhanced.
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EFI WARNING LIGHT DISPLAY AND EFI SYSTEM OPERATING STATUS {DURING USER MODE)}

Display status of EFl warning light | Operating status of ECU | EFI operating status Start and run
ON and OFF *1 Self diagnosis function | EFI function in | Possible
in operation operation
Blinking *2 Fuelinjection stopfunc- | Operation stop | Not possible
tion
Continuously ON Fault being detected Gives instructions for operation

by substituting other characteris-
tics, according to the fault.

Not ON *3 EFl warning light bulb
filament burn out. Pos-
sibility of a fault in the
elactrical system or in
the ECU unit

|1:

The EFl warning light lights up for 1.4 sec-
onds each time the main switch isturned ON.
The ECU performs the self diagnosis during
this period. The EFI warning light goes off
after the self diagnosis. When the AT pulse is
Initialize not input correctly, however, the warning
light will not come on for 1.4 seconds.

At this stage, if you crank the engine or con-
tinue pushing the “START" switch, the warn-
ing light will blink and the engine will not
start.

Turn OFF the switch, then switch it ON again.

EA
warning light

12:

The EFl warning light blinks when the engine
is being cranked, under the following condi-
tions:

» AT signal is not input correctly 1o the ECU
« Side stand switch is defective

« The overturn switch is defective.

The warning light blinks when the engine is
notbeing eranked, under the fellowing condi-
tions:

» ECU is set in the dealer mode
» Pinching of the T terminal wire.
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s

EFl warning light bulb filament burn out
check function.

After the main switch is turned ON, for an
interval of 1.4 seconds and whilethe "START"
switch is being pressed, the EFlwarning light
(1) and the OIL LEVEL indicator light (2) come
on,

If the warning light does not come on, then
the fault may be due to a bulb filament burn-
out.

Refer to “TROUBLESHOOTING™ and correct
the fault.

i-z8
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MOTORCYCLE MAINTENANCE BY USING THE DEALER MODE

Ifthere is a fault warning in one of the systems indicated by the EFl warning light during the user
mode, you can set the ECU in the dealer mode and check the fault code.

Thisenablesthe faultlocation to be judged accurately and enables speedy vehicle maintenance.
Also, when nofault is detected in the system, the installation position of the throttle sensor can
be checked by the blinking pattern of the EFl warning light.

Checking the fault code and troubleshooting

NOTE:
All fault codes detected will be erased if the main switch is turned off.

When fault codes needs to be checked to repair an abnormal condition, record all fault codes
on a piece of paper before turning off the main switch.

If the engine must be stopped after detecting a fault code, use the engine stop switch to stop the
engine but leave the main switch an.

| Fault occurrence warning by the EFl warning light |

4

| 1.5t the ECU in the dealer mode |
4

| 2.Check the fault code using the EFI warning light method or the pocket tester method. |
1S

| 3.Judge the fault locations after referring to the “Fault code table” (P |I-33). |

4
|_ Turn off the main switch. |
4

5.Restore the fault location correctly.
Refer to “TROUBLESHOOTING" (P 11-49)

{

| 6.Turn on the main switch and check that no fault code is output. |

1-29
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1.Method of setting the dealer moda in the
ECU

NOTE:
When checking the fault code aftersetting the
ECU in the dealer mode, make sure that you
use a fully charged battery.

1)Remowve the seat. Remove the protection
cap @ from the EFl test coupler (D) in the tail
cowl.

2)Connect the testcoupler adapter @ (ordiag
tester) to the EFI test coupler (33,
This connection grounds the T terminal (&)
{Pink / Black).
After one second, the ECU will be setir “he
dealer mode.

{E) Ground (black) terminal
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2.How to check the fault code

There are three methods of checking the fault code - by using the EFl warning light, by using the
pocket tester or by using the diag tester.

The details of the methods are given below.

NOTE:
Record all the fault codes displayed. Perform all the checks and restoration work for each fault

itern.

1) Method of checking the fault code by the EFI warning light
a.5et the ECU in the dealer mode.
(Refer to “Method of setting the dealer mode” (P 11-30))
b.The EFl warning light may blink according to the two patterns described below,

EFiwarning light blinks every 0.5 {or 0.15,1.0) | No fault in the system currently.
seconds (output of normal code)
'T warning light blinks irregularly ECU is sending the fault code signal there-
fore, read these signals by the procedure
given below,

1 fem Mext iem
Indicates faull codae 14
—_—

.
EF| WARNING =2

LIGHT ON J + ’T‘+T\:JTﬂ1J
EFI WARNMG | |

LIGHT CFF

SECONDS —-| 30 |00 | 18 c.siu.sus 0.5

nsius 0.5 3.D|

« EFi warning light comes on for 1 second = Indicates the value 10
« EFl warning light comes on for 0.5 seconds = Indicates the value 1
» The sum of 10 and 1 is the number of the fault code.

NOTE:

« There is no need to count the number of seconds the light goes off. However, if thelight is OFF
for 3 seconds continuously, and then blinks again, it indicates that the output of the fault code
of the next item has started.

« Fault code will be output repeatedly. If there are several fault codes, the output will be in the
descending numeric ordar.
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2)Checking the fault code by pocket tester

Test coupler Pmtoct_mn c.np
Lock plats 7

s Lit up
ET}W 12V T wrminal
Fp® WiLtermingl
l b (Light green) _ILight graen) ’E
DC 20V C‘

a.5et the ECU in the dealer mode.
i{Refer to the “Method of setting the dealer mode” (P 11-30)).
b.Set the range (2 of the pocket tester (1) at DC 20 V.
c. Connect the negative terminal @ of the pocket tester to the W/L terminal &} (light green) of the
test coupler adapter (2.
Connect the positive terminal & of the tester to the positive terminal (8 of the battery.
d.The faultcode value can be read by observing the deflection of the pointer of the pocket tester,
as given below,

MNOTE:
The pointer of the pocket tester swingsin the range of 010 12 V. The fault code value can be read
by measuring the number of seconds the pointer stops on the 12 V position.

1 ltem 2 Iem 3 item
Indicates fault code 12 Indicates I.Iull code 21

T~ ‘”—Liﬂj; 10]+fo]+ (
I'|!1.5 lnsHus 3 'I.S|

15!35. 3

= The pointer of the pocket tester stops on the 12 V position for 1 second = Indicates the value
10.

» The pointer of the pocket tester stops on the 12 V position for 0.5 seconds = Indicates the
value 1,

* The sum of the values 10 and 1 gives the value of the fault code.

NOTE:

+ Counting is not necessary at the 0 V position. However, if the pointer remains at the 0 V
position for 3 seconds and then swings to the 12 V position again, it indicates that the output
for the next item of the fault code has started.

« Fault code will be output repeatedly. If there are several fault codes, the output will be in the
descending numeric order,
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3. Judging the fault location
The possibility of a fault in the system can be judged by using the fault code table given below.
Read the fault code corresponding to the fault code value, obtained by using the EFl warning
light or the pocket tester (or diag tester).
Use this table in combination with “"TROUBLESHOOTING" (P 1I-49). Check each item that may
be considered a cause, find the real cause of the fault and restare it correctly.

NOTE:

Record all the fault codes that are displayed. Check all the relevant check items,

Fault code table

Fault code

Phenomenon

Check description

Reference

1

The input of camshaft sensor
signal (G signal) is not correct.

« Mounting of camshaft sen-
sar

+ Connection of camshaft sen-
sor, engine harness, main
harness and ECU coupler

» Check the sensor unit

» Continuity of engine harness
and main harness

Fault code
11
{P II-55}

12

The input of crankshaft sensor
signal (N signal} is not correct.

* Mounting of crankshaft sen-
sor

« Connectionofcrankshaftsen-
sor, engine harness, main
harness and ECU coupler

= Check the sensor unit

» Continuity of engine harness
and main harness

Fault code
12
(P lI-66)

13

Discontinuity or shorting of in-
take pressure sensor detected

* Connectionofintake pressure
sensor, engine harness, main
harness and ECU coupler

= Check sensor unit

= Continuity of engine harness
and main harness

Fault code
13
{P 1I-56)

14

The intake pressure sensor
hose is disconnectéd, atmo-
spheric pressure is acting all
the time or the hose is clogged

» Disconnect, holes, biting or
bend in the intake pressure
sensor hose.

Fault code

14
(P 1I-56}

15

Discontinuity or shorting of the
throttle sensor is detected.

« Mounting of throttle sensor

« Connection of throttle sen-
sor, engine harness, main
harness and ECU coupler.

» Check the sensor

« Continuity of engine harness
and main harness.

Fault code
15
{P 11-57}

16

Fixed throttie sensor output.

= Mounting of throttle sensor.
* Check the sensor

Fault code

(P 11-57)
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Fault code Phenomenon Check description Reference
21 Discontinuity orshorting ofthe | * Connection of watertempera- | Fault code
water temperature sensor is | ture sensor engine harness, | 21
detected. main harness and ECU cou- | (P 1I-57)
pler.
= Check the sensor
» Continuity of engine harness
and main harness
= Mounting of water tempera-
ture sensor
22 Discontinuity orshorting ofthe | « Connection of intake tem- | Fault code
intake temperature sensor is perature sensor, main har- | 22
detacted. ness and ECU coupler, (P 11-58)
® Check the fuel pressure
# Continuity of main harmess
+ Mounting of intake tempera-
ture sensor
23 Discontinuity or shorting of at- | » Replace the ECU. -
mospheric pressure sensor is
detected (built into ECU}
24 Discontinuity of the Oz sensor | « Mounting of O: sensor Fault code
is detected. # Connection of Ozsensor and | 24
main harness coupler. (P 11-58)
= Check the fuel pressure.
= Continuity of main harness
3 When the air fuel ratio feed- | » Check the fuel pressure Fault code
back compensation continu- | ® Check injector 31/32
ously remains close to the up- {P 11-59)
per limit value (basic air fuel
ratio is too lean)
az When the air fuel ratio feed-
back compensation continu-
ously remains close to the
lower limit value {basic air fuel
ratio is too rich)
a3 Discontinuity on the primary | ® Connection of the ignition | Fault code
side of the ignitioncoil (#1, 4)is coil, cord headlight, main | 33/34
detected. harness and ECU couplar. (P 11-59)
T —— : + Check Ignition coil unit.
24 Discontinuity on 'rhe_ BIImMary | o continuity of cord headlight
side of the ignition coil (#2, 3) is S sty Kierags
detected. .
41 Discontinuity in the fall detec- | » Connection of fall detection | Fauit code
tion switch is detected switch, main harness and | 41
ECU coupler (P 1I-60}

« Check the switch
# Discontinuity of main harness
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NOTE:

If you start the engine with the starter motor when the battery voltage has dropped, fault code

41 will be output. If this occurs, charge the battery.

4. Work for restoring the fault locations

Refer to the relevant item of “TROUBLESHOOTING® (P 11-49) and check all the locations that

may be the cause of the fault. Perform the repair or restoration work correctly.

5. Method of deleting the fault code
1.Turn off the main switch.

2.Disconnect the EFI test coupler adapter from the EFI test coupler. Fit the protection cap an

the EF| test coupler,
The procedure for erasing the fault codes is now completed.

NOTE:

Make sure you fit the protection cap firmly on the EF| test coupler.
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Method of checking the installed position of
the throttle sensor

CAUTION:

As long as there is no fault in the driving
ability, even if the adjustment signal indi-
cates HI/LO, do not adjust.

When the throttle valve is in the fully close
condition, an appropriate output voltage must
be ensured for the throttle sensor (1),
This enables the correct detection of the
throttle valve opening angle.
Working procedure
1)Make the following checks
= Throttle cable free play
= [ntake air pressure synchronization
* |dle speed adjustment
Refer to “CHAPTER 3”.

Throttle cable free play:
3~5mm (0.1 ~0.2in)

Engine idle speed
950 ~ 1,050 r/min

Vacuum pressure at idle speed:
26.32 ~ 32.90 k (200 ~ 250 mmHg,
7.87 ~ 9.84 inHg)

2)Warm-up operation
Startthe engine and let it warm up until the
fast idle system cuts out. Then stop the
engine,
Confirm that the engine stabilizes at 950
~1,050 r/min. rpm.

NOTE:
An auto choke for fast idling is fitted on the
throttle body. Therefore, always warm up the
engine and confirm thatthe throttle valveisin
the fully closed condition.

3)Set the ECU in the dealer mode.

NOTE:

« Confirm that the ECU does not output the
fault code by checking the EFl warning
light.

* |f there is a fault code output, repair all the
fault locations.

e If the warning light blinks at 0.5 second
intervals, it indicates that the system and
the throttle sensor mounting position are
normal.




SELF DIAGNOSIS FUNcTION oF THE Ecu | EFI | /M

4}Check the blinking status of the EFl warning
Al light.
i T gy Biinking [&] Dutput voltage is low.
¥ Dn[ I L L Blinking of the light at 1.0 second intervals.
= == 2 [B] Qutput voltage is high.
Blinking of the light at 0.15 second inter-
g vals.
Bl [€] Dutput vaoltage is normal {normal code).
Bom Blinking of the light at 0.5 second intervals.
- .5 W Blilhu:lg
U guy
Blouiycoaciy g
5 o o

5)if the EFl warning light blinks at intervals
other than the normal code, adjust the
mounting position of the throttle sensor by
the procedure given below and adjust the
output voltage at the correct value (normal
code output).
a.Turn OFF the main switch.
b.Remove the following parts.
* Spat
« Top cover
« Side cowling (right)
Refer to "COWLING REMOVAL AND IN-
STALLATION" in CHAPTER I.
c.Loosen the two throttle sensor mounting
bolts (.
d.Rotate the throttle sensor by approximately
1 degree and adjust the output voltage so
that you obtain the correct value.

Direction of rota- Qutput voltage

tion of sensor value

Clockwise Qutput voltage de-
crease

Counterclockwise | Output voltage in-
creases

e.Temporarily tighten the mounting bolts of
the throttle sensor.
Repeat steps ¢ and d and check whether the
ocutput voltage is set at the correct value.
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= [fthe value is correct (EFl warning light is
indicated normal code), firmly tighten
the mounting screws.

Bolt (throttle sensor):
2Nm (0.2 m - kg, 1.4 ft«1b)

# [f necessary, readjust.

MNOTE:
Makesurethattheengineiskeptin awarmed-
up condition and the throttle valve is fully
close when you adjust the mounting position
of the throttle sensor.

6.Turn OFF the main switch.

7.Disconnect the test coupler adapter fre=
the EFI test coupler. Fit the protection v_ g
on the test coupler.

NOTE:
Make sure you fit the protection cap on the
test coupler firmly.
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MOTORCYCLE MAINTENANCE BY USING THE DIAGNOSIS MODE AND THE TESTER MODE
The diagnesis mode and the tester mode are used for checking the input/ output sequentially.
Complex faults, difficult to detect in the dealer mode, can be accurately detected and checked
in these modes.

Working procedure

| 0.Inspect the battery and the fuses. |
| 1.Set the ECU in the diagnosis mode. |
b
[ 2.Set the ECU in the tester mode. (when using the diagnosis tester) |
3

™ “heck the normal operation of the sensors and the actuators.
.put the diagnosis code corresponding to the check item and check the results.
(Refer to “Diagnosis code table”)

=

4
| 4. Turn OFF the main switch, |
]l

.

5.Repair and restore the fault locations correctly,
(Referring to the reference items in the “Diagnosis code table™)

4

| 6. Turn OFF the main switch. |
3

| 7.Fit the protection cap on the test coupler. This finishes the operation. ]
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Test
coupler

Protection

7
Test coupler
adapter

140

1.Method of setting the diagnosis mode in
ECU

NOTE:
Be sure to use a fully charged battery before
you set the ECU in the diagnosis mode for
motorcycle maintenance.

1.Remove the following parts.

& Seat

& Top cover

= Side cowling (left)
Refer to "COWLING REMOVAL AND IN-
STALLATION" in CHAPTER .

2.Discannect the fuel pump coupler.
(ifthe "ENGINE STOP” switch is ON du-'=g
the diagnosis mode, the fuel pump w.n-
tinue to operate, resulting in a waste of
battery power, Therefore, the coupler must
be removed.)

3.Set the ECU in the dealer mode.
Refer to “Method of setting the dealer
maode” (P 11-30).

NOTE:
* Make sure the engine is stopped.
* Never press the "START" button.

4.5et the "ENGINE STOP” switch (O at OFF.
5. Push the "START" switch (@) ten times wit-in
4 seconds.
Confirm that the EFl warning light comes
on for 1.4 seconds and then goes out.
6.The setting of the diagnosis mode is now
complete.

2.Method of setting the tester mode in ECU

NOTE:
Be sure to use a fully charged battery before
you setthe ECU in the tester mode for motor-
cycle maintenance.

1.Disconnect the fuel pump coupler.
(if the "ENGINE STOP" switch is ON during
the tester mode, the fuel pump continue to
operate, resulting in a waste of battery
power. Therefore, the coupler must be re-
moved.)
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Yt Protestion 2.Set the ECU in the diagnosis mode.

cap Refer to “Method of Setting the Diagnosis
Mode”

3.Connect the positive lead of the diag tester
to the paositive terminal of the battery.

4.Push the "START” switch for more than
one second.

5.With this operation, the setting of the tester
mode and the diag tester is complete.

coupler

af select
1\ aa—— awitch

Method of checking in the diagnosis mode
After setting the ECU in the diagnosis mode
(or tester mode), input the diagnosis codes
sequentially starting from DIAGNOSIS CODE
1in the ECU by pushing the "START" switch.
Refer to the “Diagnosis code table” (P 1I-43)
for the check items and the corresponding
diagnosis codes,

Procedure for input of diagnosis codes

1.Setthe ECU in the “diagnosis mode” or the
“tester mode”.
Refer to "Method of Setting the Diagnosis
Mode/Tester Mode.”

2.Push the "START" switch () one time.
The blinking pattern of the EFl warning
light, depending on the number of times
(diagnosis code) you have pushed the starter
switch, will be visible.

NOTE:
The EFlwarning light will come on during the
interval the starter switch is pressed. The time
for pushing the starter switch should be less
than one second per push. If you push the
switch for more than one second, the count
will be reset.
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3. Turn ON the "ENGINE STOP" switch (1.
The ECU will check the correctness of the
itern corresponding to the diagnosis code.
The results of the check will be indicated by
the coming on of the EFl warning light or
the blinking pattern.

Refer to “Diagnosis code table” (P 11-43)

NOTE:

* The EFl warning light indication continues
until the "ENGINE STOP* switch is turned
OFF.

* If a check of the nextitem is necessary, the
results of the current items must be re-
corded in a notebook.

* The procedure for checking the next item is
given below.

4, Turn OFF tha "ENGINE STOP" switch.
The count (diagnosis code) for pushing the
“START" switch before switching ON the
"ENGINE STOP" switch will be indicated
by the blinking pattern of the EFl warning
light.

5.Repeat steps 2. to 4. until all the checks are
completed.

6. After completing all the checks, turn OFF
the main switch,

7.Connect the fuel pump coupler.

8.Disconnect the test coupler adapter from
the EFI test coupler. Fit the protection cap
on the test coupler.

The ECU is set to the user mode.

NOTE:
Make sure youfitthe protection cap firmly on
the EFI| test coupler.
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Diagnosis code table

Check item

Display of results

| Reference item

Make the EFl warning light come on for 1.4 seconds.

Camshaft sensor (G signal)
Crankshaft sensor (N signal)

* Qutput of normal code
e Qutput of fault code

G signal - 11

N signal - 12

Diagnosiscode 1
(P 1I-60)

Atmospheric pressure sensor

Diagnosis code output —

Judge the result by the out-

put table

s [f there is a fault in the
atmospheric pressure sen-
sOr system

Diagnosiscode 2
(P 1-81)

Intake pressure sensor

Diagnosis code output —

Judge the result from the

output table

s |f there is a fault in the
intake air pressure sensor
system

Diagnosiscode3
(P 1-81)

Throttle sensor

Diagnosis code output —

Judge the result from the

output table

« If there is a fault in the
throttle sensor system

Diagnosiscode 4
(P 1I-61)

Throttle sensor (Low opening angle
range: Fully closed ~ 1/4)

Wax type throttle opener (fast idle
system)

Diagnosis code output —

Judge the result from the

output table

o |f there is a fault in the
throttle sensor system

Diagnosiscodeb
{PII-61)

Intake air temperature sensor

Diagnosis code output —

Judge the result from the

output table

s If there is & fault in the
intake airtemperature sen-
s0r system

Diagnosiscodef
(P lI-62)

Water temperature sensor

Diagnosis code output —

Judge the result from the

output table

e If there is a fault in the
water temperature sensor
system

Diagnosiscode 7
(P 11-62)

Fall detection switch

Uplight position—EFlwarn-

ing light comes on

90 degree position — EFI

warning lightdoesnotcomeon

s |f there is an indication
other than mentioned
above, there is a fault in
the overturn switch.

Diagnosiscode 8
(P 11-62}
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Wiy Check item Display of results Reference item
] Side stand switch Switch ON = EFIl warning | Diagnosiscode 9

Inspect after you shift the gear ata
position other than the neutral posi-
tion.

light does not
come on
Switch OFF = EFl warning
light come on
e |f the display is other than
mentionad above, there is
g fault in the side stand
switch system.

(P 11-62)

10 | Neutral switch Switch ON — EFI warning | Diagnosis code
light does not | 10
come on {P II-63)
Switch OFF — EFl warning
light come on
« |f the display is other than
mentionad above, there is
afaultinthe neutral switch
system.
11 | Fuel pump relay The fuel pump relay oper- | Diagnosis code
Connect the fuel pump connector | ates for 0.6 seconds, stops | 11
before starting thisinspection (when | for 0.6 seconds and then ap- | (P 183}
the "ENGINE STOP" switch is OFF. | erates continuously.
Disconnect the connector after com-
pleting the inspection. NOTE:
The EFl warning light comes
on when the relay is not op-
erating.
« |f the display is other than
mentioned abave, there is
a fault in the fuel pump
relay system.
12 | Ignition coil (#1.4) The ignition coil {#1.4) oper- | Diagnosis code

ates for 0.01 second every
second. Simultaneously, the
EFl warning light comes on
for 0.5 seconds five times
and then stops.

Pull out the plug cap and
check the spark using the ig-
nition checker,

o |f the display is other than
mentioned above, there is
a fault in the ignition coil
(#1.4).

1213
(P 11-63)
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Diagn oniy
code

Check item

Display of results

Reference item

13

Ignition coil (#2.3)

Same as ignition coil (#1, 4)

Diagnosis code
12413

{P 1I-63)
14 | #1 cylinder injector Theinjector (#1) operatesfor | Diagnosis code
e 0.01 seconds every secand. | 14/15/16/17
CAUTION: Simultaneously, the EFI| (P II-64)

If you repeat this inspection with
thefuel pump coupler connected, a
large amount of fuel enters the
manifold. This may occurred to a
fuel lock.

warning light comes on for
0.5 seconds five times and
then stops.

Check the operating sound

using & sound scope. Re-

move the injector and check

metering/leakage of injected

guantity.

* There is afaultin the injec-
tor (#1) system.

15 | #2 cylinder injector Same as injector {# 1) Diagnosis code
14/15/16/17
(P 1I-64)

16 | #3 cylinder injector Same as injector (# 1) Diagnosis code
14/15/16/17
(P 11-64)

17 | #4 cylinder injector Same as injector (# 1) Diagnosis code
14/15/16/17
(P [I-64)

18~30| Same as diagnosis code 0
31 | ROM specifications Diagnasis code output
Version no.
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Diagnosis code output conversion table
Method of using the conversion table

The values of output of each sensor read by the ECU are taken on the vertical axis of the table.
The values of external conditions each sensor is subjected to, are taken on the horizontal axis.
The relationship between these two quantities is proportional. This relation ship is indicated by

the inclined line at the center of the graph,

For instance:

Almosphedc presaure sensor
To check the narmal operation of the atmo- EusEaRRaTaEEELEERRD EEse TR R
spheric pressure sensor, let us assume that . ma ? i
the measured value of atmospheric pressure EE HECr e L]
is 760 mm Hag. If you plot this value on the = mm = e Tianancat
graph, the value on the vertical axis is ap- i EEE T e ;l’i.:
proximately 42 to 52. e - e soss. immmms
If the output code from the ECU is approxi- = : maaem
mately 42 to 52, then the atmospheric pres- -I : A :
sure sensor is judged to operate correctly. ! T T ;
If the output code from the ECU exceeds this S s o . ]
value, you must refer to the reference items "'"5 Fiis -
of the diagnosis code table, check the fault e e e e R
. T T pranauy b
location and repair or restore it correctly.
Atmospheric pressure sensor
L Qutput value T T H -
0 5 O 3 I I ul
e Hrr s
e isies
A Tt S
) e i
EE P al i ]
I N d >
= nE 5 AR R
g —— I /7’ : T e
I A= |
T ; * T
S e am—— e
A i |
= _I!'-L H‘.O _.E‘A_m 5;31. SW_L_D:_;.W_.__ L]
- .Immhafl: pmﬁsummrﬂ'ng\ -—'!B--—-- -
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Throttle sensor

'.,5;

i
[RAL

1]
g

i i

angiel) -+ Ful ppaned - —————

|
g ” -
+=Full glased

: L.. i

Intake pressure sensor

TT1111.1

7 Pl B

L {Atmaspheric pressurel-{Intake prassure){mmbgl———————

[A] : 200-300mm Hg (Thrattle fully close,at iding engine speed (350~1,050r/min)
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Throttle sensor {Low opening an,gle range]
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Intake air temperature/water temperature senser
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TROUBLESHOOTING [A] Battery/Fuse inspection |

BASIC PROCEDURES

|B] Check the indication of the EFl warning light |

EFl warning light [ EFl warning light blinks |

| EF) warning light comes on |

does not comea on

—

b-1

Check or ré- | (Check or
perbulbfla- | |repair the
ment bBurn power

oul or win L
i su!:ph,lt:r
cuit

Return Return
toB to B

[A] block: Preparations for troubleshooting

[B] ck: Checking the fault generating loca-
tion circuits

block: Predicting the cause and location of
fault/Repairing the fault generating
locations.

] block: Fault diagnosis by ECU self diagno-
sis

[E] block: Servicing of EFl related parts

C-1 -2 C-3
Only the | | All EFI test coupler inspection
EFI indicator
warning | |lights
light are off,
does not
come on

Repair

Return to B

ll-45

Confirm the current fault
* Dealer mode settings
® Confirm fault code

——

EFl warning D-2
light comes EFl warning
on light outputs

the fault code

E-1 Check the
Check the| |inspection
connectionof| | items
test coupler

Retum to D-1 E-2
Check each
itemn referring
to the mainta-
nance inspec-
tion proce-
dures and re-
pair,




i

TROUBLESHOOTING

EFl | i

*

1

NOTE:

Thetroubleshooting performed using the ECU
self diagnosis system, checks only the electri-
cal system. Check mechanical parts such as
the “ENGINE” using other methods.

then goes off.

The EFl warning light comes on for 1.4 seconds

“START" switch,

Turn OFF the "ENGINE STOP* switch and push the

'

Check the indication of the EFl warning light. |

L] 1
C-4 Flashes while the
Does not flash even if “START" switchis be-
you pushthe "START" ing pushed,
switch

|

harness.

Check/repair the wire

Turn ON the "ENGINE STOP" switch and operate the starter motor by
pushing the “START"™ switch.

‘

r Engine does not start

Y
] | Engine starts J

| Return to B

l

!

!

TheEFiwarning
light does not

come on.

C-5

The EFl warning
light flashes while
the “START"
switch is being
pushed.

i

Check/repair
the AT signal
circuit, fall de-
tection switch
and sidestand

switch,

l_l_—i

EFl warning
light comes on

Stoptheengine
by turning off
the "ENGI
STOP" switch

E-4

EFl warning
light does not
J’ come on
EFl  warning l
light comes on
C-6
S O L
gine for several
minutes
¥ 1
EFI warning warning |
light does not | | light comes on
come on
D-3 E-3
Diagnosis mode | | Oz sensor
inspection inspaction

tially from 1

!

B2

Check/Reapirthe

sDjagnosis
mode sattings
® Check sequen-

Checkfadjustthe

throttle position

l

E-5

Are all the faults corrected?

|—EL—\ [FeummE |

inspection items
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TROUBLESHOOTING

EFI

L

DETAILED PROCEDURES

mIHDUBLESHDOTING PREPARATIONS

A loATIERVEUSEINSPECTION = .
Inspection item Countermeasura g
Measurement of battery terminal voltage | # Clean the battery terminals. “BATTERY
* Measure the voltage using adigital |INSPEC-
voltmeter. TION"
If the voltage is less than 12.B V, |(P 3-8}
charge the battery or replace it.
Checking the fuse * Check the fuse as follows. If this | “FUSE
fuse is defective, replace it. INSPEC-
= “MAIN" TION™
o “EF|
« "IGNITION" i
=« “INDICATOR"
CHECKING THE FAULT GENERATING LOCATION CIRCUIT |
B [CHECK THE INDICATION OF THEEFIWARNNG LiGHT,
Prepara-| « Remove the seat.
tory werk | o Turn ON the main switch.
Symptoms
= EFl warning light does not comes on.
» EFl warning light flashes.
* EFl warning light comes on.
« EFl warning light lights up for 1.4 seconds, then goes off.
C block REPAIRING THE FAULT GENERATING LOCATIONS
I (OTHER THAN EF1 RELATED ITEMS)
C-1 | ONLYTHE EFI WABNING LIGHT DOESNOTCOMEON.
Inspection item Countermeasure g v
Check the power supply at the test cou- B-LG TEFl warning light
pler terminals. >
« Turn OFF the main switch. Connection [Comes oy |
* Remova two couplers from the ECU. Disconnection | Goes off
CORRECT INCOCRRECT
CAUTION: < CT < INCORREC
e Check/repair Check/repair the | “COUPLER
Make sure youremovetwo couplersfrom |  yhe Lightgreen Light green lead | LAYOUT
the ECU. If you remove only one coupler continuity be- continuity be- | DRAWING”
tween the ECU  tween the test |(PI5)

and inspect, it will occurred to a fault in
the ECU circuit.

& Turn ON the main switch.
# Connect/disconnect the testcouplers of
Black and Light green.

couplerandthe
test coupler.

s [fthere isconti-
nuity — replace
the ECU.

coupler and the
meter coupler,
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TrROUBLESHOOTING | EFI

c2

'ALLINDICATOR LIGHTS ARE NOTCOMEON

Inspection item

Countermeasure

Rafer
Hems

Continuity check of power supply system
« Check continuity of Brown/Yellow lead
between the meter coupler and the fuse.

e Check continuity of Brown/Blue lead
between the fuse and the main switch
coupler.

& Check continuity of Red lead between
the main switch coupler and the start
relay coupler.

« Check the continuity of Red lead be-
tween start relay and battary.

* There is continuity in all the parts
checked — Check/repair the main
switch.

* There is no continuity — Check/
repair individual leads.

“IGNITION
SYSTEM™
(F7-12)

the ECU. If you remove only one coupler
and inspect, it will occurred to a fault in
the ECU circuit.

c.Check continuity between Pink/Black
and Black of the EFl test coupler.

T2 [eriEsTooUPERINGPECTION. - o - s
Inspection item Countermeasure H"it:';.f:
Isthe T terminal (Pink/Black-Black) of the
EFIl test coupler connected?
« Connected * Remove the test coupler adapter
from the EFl test coupler. Insert the
protection cap on the test coupler,
# Not connected » There is a bend or contact between | “CHECKING
* Check continuity in the test coupler the terminals — Repair/replace. OF CON-
a. Turn OFF the main switch NECTIONS®
b.Remove the couplers at two locations | * Shorting between test coupler and P 7-11)
from the ECU. ECU coupler = Check/repair the | COUPLER
; Pink/Black lead. LAYOUT
CAUTION: * Open circuit between the test cou- | posving
Make sure you remove two couplersfrom pler and ECU coupler — Normal.  |jpig
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nler to the pocket tester and check the
Jtage.

e Starter switch to ON and OFF.

pler.

Normal

TROUBLESHooTING | EFI | il
4 [EFIWARNING LAMP DOES OME ON IF YOU PUSH THE STARTER SWITCH |
Inspection item Countermeasure “"'L;_"r::“
Check power supply to the starter sys- Starter switch Battery voltage “BATTERY
tem. ON oV INSPEC-
* Turn OFF the main switch. OFF 12.8Y TION*®
« Removethe two couplersfrom the ECU. r CORRECT ‘INCORHECT (P 3-76)
CAUTION: . Check/replace the starter | “ELECTRIC
Make sure you remove two couplers from switch. STARTING
the ECU. If you remove only one coupler SYSTEM"
and inspect, it will occurred to a fault in . . (P 7-19)
the ECU circuit. Check/repair the continu- | “COUPLER
ity of Blue/White between [LAYQUT
« Turn ON the main switch. the handiebar switch |DRAWING"
= Connect Blug/White and Black of the cou- {right) and the ECU cou- |(pg)

€5 | EFIWARNING LIGHT FLASHES WHILE THE STARTER SWITCH IS BEING PUSHED

o

Inspection item

Countermeasure

Heference
nems

Check the AT signal

* Preparatory work
Turn OFF the main switch and turn itON
again,

# Turn OFF the main switch.

L .emovethe twocouplersfrom the ECL.

Make sure you remove two couplersfrom
the ECU. Iif you remove only one coupler
and inspect, it will occurred to a fault in
the ECU circuit.

c.Connect the pocket tester to the cou-
pler. Check the voltage of Brown/Black
and Black.

d.Slowly turn the main switch from OFF
to ON.

+ Same phenomenon occurs — AT
signal is defective. Check accord-
ing to the procedure a. to d.

Main switch Voltage
OFF oV
Intermediate position 12V
ON ov

ﬂL‘GRREE‘T

Fault is probably
inthe sidestand or
fall detection
switch,

Chack using the
disgnosis code 8
or8.

llNC{JHRECT

Check/repair the
continuity  of
Brown/Black lead
betweentha main
switch coupler
and the ECU cou-
pler.

Refer to “COU-
PLER LAYOUT
DRAWING”
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TRouBLEsHooTinG | EFI | (M

TE THE ENGINE FOR SEVERALMINUTES
Inspection item Countermeasure
Overall diagnosis of the engine # |dling speed remains high — |*IDLESPEED
» Operatethe engine forseveral minutes. |  Adjustusing thethrottle stop screw. :ngr\#'j 57~
Does the idling speeds reduce and be- |  Auto choke defective. (P 3-26)
come steady? . .
» Idling speed is excessively low and E;:f; osis
engine stops —+ P 1181}
Check/adjust the intake air pres- |«wraxe AR
sure synchranization. PRESSURE
SYNCHRONI-
Adjustusing the throttle stop screw. | ZATION"
(P 3-23)
» |dling speeds remains steady — “IDLESPEED
Adjust the idling speed. ADJUST-
MENT*
(P 3-26}
* Race the engine for 5 to 6 times and | EFl warning light comes on — D1
inspect the engine response. Turn off the "ENGINE STOP”
e Check the indication of the EFl warning switch, stop the engine and check
light. the desler mode.
EFl warning light does not come on — D-3
Stop the engine and check in the
diagnosis mode.
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trouBLESHooTING | EF1 | i

B2 FAULT DIAGNOSIS BY ECU SELF DIAGNOSIS |
D1 | THE FAULTISCURRENTLY BEING DETECTED INTHESYSTEM. = =
Execution item | H'.::'-:T‘
Set the ECU in the dealer mode. | ‘DEALER
= If the engine is operating, stop it by turning OFF the “ENGINE STOP" switch. lsmws
|METHOD"
| (7 11-30)
* Confirm the fault code. Judge the fault locations from the fault code table. l"Faulrcude
tabie”
(P 133)

FIWARNING LIGHT OUTPUTS THEFAULTCODE .

THE SIGNAL FROM THE CAMSHAFT SENSOR (G SIGNAL) IS INCORRECT.

+ 3 Referance
Inspection item Countermeasure skl

Mounting status of the camshaft sensor Check for looseness/foreign mat- | E-2-1
ter in the mounted unit.

Check for faults in the camshaft sensor unit. | Replace if there is a faull. E-2-2
Connection status of the connector Repair or connect firmly, Confirm | "COUPLER
» Check for loose pin in the coupler. the connection by a distinct ‘click’ |LAYOUT
« Make sure that the locking is correct. sound. DRAWING®
» Camshaft sensor — Engine har- | (P 19)
ness coupler
# Engine harness — Main harness
coupler

* Main harness — ECU coupler

Check for continuity/shorting of the lead. Repair or replace the leads if there | “COUPLER
is a discontinuity orshorting of the | LAYOUT
lead. DRAWING"
* Engine harness (P1-9)

(Gy — W/B, B — WY}
* Main harness

(W/B — WiB, WY — WY}
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TROUBLESHoOTING | EFI | /il
SMIA Rl THE CRANKSHAFT SENSOR SIGNAL (N SIGNAL) IS INCORRECT,
Inspection item Countermeasure R'i:f:,:‘“’
Mounting status of crankshaft sensor Check for looseness/foreign mat- | E-2-3
ter in the mounted unit.
Check for faults in the crankshaft sensor | Replace if there is a fault. E-2-4
unit. |
Connection status of the connector Repair or connect firmly. Confirm |"COUPLER
+ Check for loose pin in the coupler. the connection by a distinct ‘click’ [LAYOUT i
» Make sure that the locking is correct. sound. DRAWING
» Crankshaftsensor—Engine har- [(F -9}
ness coupler |
¢ Engine harness — Main harness
coupler |
* Main harness - ECU coupler |
Check for continuity/shorting of the lead. Repair or replace the leads if there |"COUPLFR
is a discontinuity orshorting ef the [LAYOU
lead. DRAWING"
(P 1-3)

« Engine harness
(Gy — W/R, B — W/G)
* Main harness
(W/R — W/R, W/G — W/G)

m DISCONNECTION OR SHORTING OF THE INTAKE PRESSURE SENSOR DETECTED

Inspection item

Raference

Countermeasure Tems

Check for faults in the intake pressure sen-
sor.

| E-2-5
|

Replace if there is a fault.

Check the connection status of connector.

Repair or connect firmly. Confirm | "COUPLER

Check for loose pin in the coupler. the connection by a distingt ‘click’ |LAYOUT
= Make sure that the locking is correct. sound. DRAWING"
» Intake pressure sensor—Engine |(P 1-9)
harness coupler
& Engine harness—main harness
coupler
# Main harness — ECU coupler
Check for continuity/shorting of the lead . Repair or replace the leads if there | “COUPLER
isadiscontinuity or shorting of the |LAYOUT
lead. DRAWING™
{P 1-3)

# Engine harness

(BY — BY, PAW —PAV, L—L)
# Main harness

{BfY —B/Y, PAW —PMW, L—L}

Fault code 14

INTAKE PRESSURE SENSO
GING HAS BEEN DETECTED.

R HOSE IS DISCONNECTED OR HOSE CLOG-

Inspection item Countermeasure "
Check for disconnection, cuts {(holes), pinch | » Repair or replace theintake pres- | E-2-6
and bending of the intake pressure sensor sure sensor hose.
hose. = Connect correctly.
e |f there is no fault, check the | E-2-5

intake pressure sensor,
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TRoOuBLESHOOTING | EFI

DISCONNECTION OR SHORTING OF THROTTLE SENSOR DETECTED

Inspection item

Countermeasure

Reference

llems
Maounting status of throttle sensor Install certainly. “Throttle
sSensor
(P 11-38)
Check for faults in the throttle sensor unit. | Replace if there is a fault. @;z:‘_*'
(P 1l-36)
Connection status of connector Repair or connect firmly. Confirm 'CUUET-E“
» Check for loose pin in the coupler, the connection by a distinct ‘click’ ;;:%ING‘
* Make sure that the locking is correct. sound.
» Throttle sensor — Engine har- |IP18]
ness coupler
« Engine harness —main harness
couplar
= Main harness — ECU coupler
C k for continuity/shorting of the lead | Repair or replace the leads if there |"COUPLER
wire, is a discontinuity or shorting. LAYOUT
* Engine harness DRAWING"
(BIY —BIY, YW — YW, L—L) |PL8}
* Main harness
(B/Y —BNY, YW —YW, L—L)
IR 1HROTTLE SENSOR DOES NOT OPERATE.
Inspection item Countermeasure Relees
Mounting status of throttle sensor Mount correctly. “Throttle
sensor”
(P U183}

DISCONNECTION ORSHORTING OFWATER TEMPERATURE SENSORDETECTED.

Reterance

(B/Y — BfY, GMV — G/W)
# Main harness
(BfY — BfY, GMW — GW)

Ingpection item Countermeasure itams
Check for faults in the water temperature | Replace if there is a fault. E-2-7
SENsor.
C-mnection status of connector Repair or connect firmly. Confirm | "COUPLER
« _neck for loose pin in the coupler. the connection by a distinet ‘click’ |LAYOUT
+ Make sure that the locking is correct. sound. DRAWING
« Watertemperature sensor—En- | ¥
gine harness coupler
* Engine harness —main harness
coupler
* Main harness — ECU coupler
Check for continuity/shorting of the lead. Repair or replace the leads if there | “COUPLER
is a discontinuity or shorting. LAYOUT
+ Engine harness ::HIA;;VING"
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EFI

[FEWIS LIl DISCONNECTION ORSHORTING OF INTAKE TEMPERATURE SENSORDETECTED,

£ 1 Referena:
Inspection item Countermeasure i
Check for faults in the intake temperature | Replace if there is a fault. E-2-8
Sensor.
Connection status of connector Repair or connect firmly. Confirm |“COUPLER
# Check for |loose pin in the coupler. the connection by a distinct ‘click” |LAYOUT
# Make sure that the locking is correct. sound. DRAWING”
e Intake temperature sensor — [P 18]
Engine harness coupler
* Main harness — ECU coupler
Check for continuity/shorting of the lead. Repair or replace the leads if there | "COUPLER
is a discontinuity or shorting. LAYOUT
Main harness ﬁﬁ"';;""”@

|BfY — B/Y, Br/W — Br/W)

Fault code 23

DISCONNECTION OR SHORTING OF ATMOSPHERIC PRESSURE SENSOR

DETECTED. |
Inspection item Countermeasure g
The atmospheric pressure sensor is built-in | Replace the ECU. —
in the ECU.
TR L DISCONMECTION OR SHORTING OF O: SENSOR DETECTED.
Inspection item Countermeasure e
0: sensor mounting Mount correctly. C:sensor
Connection of connector Repair or connect firmly. Confirm |“COUPLER
* Check for loose pin in the coupler. the connection by a distinet “elick’ [LAYOUT
= Make sure that the locking is correct. sound. [;“:"-'-’}‘”NG
s O:sensor— main harness cou- | ¥ 9
pler
* Main harness — ECU coupler
Check for continuity/shorting of the lead. Repair or replace the leads if there |-coypLer
is a discontinuity or shorting. LayouT
* Main harness DRAWINT
{W — B/R, L— Gy/G) (P 1-9}

Check the fuel pressure.

Forthe inspection method, refer to

Fault Code 31/32.
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Fault code 31

i WHEN THE CORRECTION OF THE O: FEED BACK SENSOR CONTINUOUSLY
REACHES THE UPPER LIMIT VALUE OR THE LOWER LIMIT VALUE

Inspection item

Countermeasure

Referance
iems

Check the fuel pressure

Compare the fuel pressures at

idling and when the throttle is

opened.

Similar level - Correct

Low —Fuel pump has deteriorated.
Fuel filter/Pump filter is
clogged.
Damage/Pinch of the fuel de-
livery hose.
Fault in the pressure regula-
tor,
Throttle sensor adjustrment
fault
Sealing defect in the intake
systam

High —Fault inthe pressure regulator
Disconnection, cuts (holes),
pinch and binding in the hose
of the pressure regulator.
Damage/Pinch of the fuel re-
turn hose.
Throttle sensor adjustment
fault

“PRESSURE
REGULA-
TOR"

{P 11-90})
*FLIEL
PUMP
SYSTEM”
{P7-70)
“CABLE
ROUTING"™
“PRESSURE
REGULA-
TOR"

(P In-90)

E4

"PRESSURE
REGULA-
TOR"

(P -850
"CABLE
ROUTING®

E-4

Check the injector.

Replace the injector if there is a
fault,

Diagnosis
Code 14
=17. (P1I-B4)

#2, #3) DETECTED.

DISCONNECTION ON THE PRIMARY SIDE OF THE IGNITION COIL {(#1, #4/

Primary side terminal — R/W)
* Main harness
{0 —0, Gy— Gy}

Inspection item Countermeasure ek
L..eck the ignition coil unit. Replace the ignition coil if there is | “IGNITION
(Continuity check of primary and secondary | a break ar disconnection. SYSTEM®
coils.) P 7-12)
Connection status of the connector, Repair or connect firmly. Confirm | =couPLER
» Check for loose pin in the coupler. the connection by a distinet ‘click’ |LAYOUT
* Make sure that the connector is correct. | sound. DRAWING*
* Primary side connector of igni- |(P}8)
tion coil
+ Cord headlight — Main harness
coupler
* Main harness — ECU coupler
Check for continuity/shorting of lead. Repair or replace the leads if there | *COUPLER
is a discontinuity or shorting. LAYOUT
= Cord headlight DRAWING™
{Primary side terminal — Gy, |IPF9)
Secondary side terminal — O,
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Fault code 41

DISCONNECTION OF FALL DETECTION SWITCH DETECTED.

» Check the indication of the EFl warning
light.

Inspection item Countermeasure gy
Check for faults in the fall detection switch. | Replace the switch if there is a | Diagno-
fault. siscode 8
Connection status of the connector. Repair or connect firmly. Confirm |*coupPLER
# Check for loose pin in the coupler. the connection by a distinct ‘click” |LAYOUT
= Make sure that the focking is correct. sound. DRAWING™
¢ Falldetection switch—Main har- |1P -9}
ness coupler
* Main harness — ECU coupler.
Check for continuity/shorting of the lead. Repair or replace the leads if there |“COUPLER
is a discontinuity or shorting. LAYOUT
= Main harness DRAWING™
{B/Y — B/Y, BIW — B/W) (P2
D3  [INSPECTIONBYTHEDIAGNOSISMODE = ]
e !
Execution item R!h::i:“
Set the ECU in the diagnosis mode. “Diagnosis
= |f the engine is operating, stop the engine. mode =
* Remove the fuel pump connector, setting
(P I1-40)
* Startinspection sequentially from Diagnosis code 1after setting the ECU inthe | "Disgnosis
diagnosis mode. Code
table”
(P 11-43)
Diagnosis code 1 INSPECTION OF CAMSHAFT SENSOR/CRANKSHAFT SENSOR
Inspection item Countermeasure g
Inspection method
NOTE:
The detecting sensitivity of the inspection
by this diagnosis code has been set at a
higher value than for other inspection codes
luser mode [ dealer mode),
« Turn on the “ENGINE STOP" switch. » Output of normal code — Nar- |“Normal
« Crank by pushing the starter switch, mal code”
s P 137)
CAUTION: + Qutput of abnormal code “How ta
Crank the engine for about 3 seconds. 11 = D-2 fault code 11 chodkthe.
12 — D-2 fault code 12 :;ul:la aﬁdﬂ
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.

Diagnosis code 2 INSPECTION OF ATMOSPHERIC PRESSURE SENSCR
Inspection item Countermeasure ““i‘!z";';“

Inspection method (&) is similar to &' — Normal “Conversion

* Measure the atmospheric pressure using | Clear difference in @ and &' — |table”
the atmospheric pressure gauge. Replace ECU. (P 1i-45)

* Read the output code @) in the “Diagnosis How to
code output conversion table”, ;’h"lﬂ"c::;“ 1
Example: 760 mm Hg — 42 to 52 t;L:ifan 8

® Turn ON the ENGINE STOP stop switch.

« Check the indication of the EFl warning
light @&,
agnosis code 3 INSPECTION OF INTAKE AIR PRESSURE SENSOR

=t Teler
Inspection item | Countermeasure s |

Inspection method

» Connect the fuel pump connector.

s« Jrnon the "ENGINE STOP” switch.

s Start the engine and let it warm up for
several minutes until the fast idling sys-

idle unit is operating). |

* Turn ON the "ENGINE STOP" switch.

* Fully close the throttle.

* Checkthe indication ofthe "EFI” waming light.

= Check when the engine is cold and when it is
warm.

tem cut out. (950 ~ 1,050 rfmin)
+ Check the indication of the EFl warning | Outpu: code {Throttle Fully close): |“Conversion
light. | 11 ~ 12 — Normal table”
 Turn off the "ENGINE STOP" switch. Other code — Checkintake air pres- | (P 1461
e Disconnect the fuel pump connector. sure sensor/hose E-2:5
Diagnosis code 4 INSPECTION OF THROTTLE SENSOR
Inspection item Countermeasure RAIATROGE
e Turn ON the "ENGINE STOP" switch. Output code: 5 to 10 — Normal “Conver-
= Fully close the throttle. sion table”
# Check the indication of the EFl warning (P 11-46)
light. Output code: Other than 5to 10 — [ “Howto
Adjust the mounting position us- |check the
ing diagnosis code 5. fault code”
{P11-31)
ully open the throttle. Output code: 44 to 50 — Normal | “Throttle
» Check the indication of the EFl warning | Output code does not change (full | sensor”
light, close to open) — Check throttle | P I1-38)
Sernsor. e
Output code: other than #4to 50— | "~ i
Check throttle sensar., pragey
INSPECTION OF FAST IDLE UNIT POSITION
lnspecnun item | Countermeasure ! Huif::;:c-
NOTE: : Qut put code: 34 ~ 35 — Normal I
Adjust the throttle sensor position correctly | “Fast idle
before making this adjustment, Outputcode: Otherthan34~35— | ..
Work when the engine is cold (when the fast | Check fast idle unit | P73}
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TRouBLESHOOTING | EFI | M
Diagnosis ¢ INSPECTION OF INTAKE TEMPERATURE SENSOR
Inspection item Countermeasure g i
» Measurethe temperaturein the aircleaner. | (& is similar equal to &’ — Normal |“Conversion
« Read the output code in the "Diagnosis | Clear difference between &) and |table”
code output conversion table” — (& @' — E-2-8 (P 11-68) ﬁill:ﬁl*ﬁ
Example 20°C — 17 to 23 o
» Turn on the “ENGINE STOP" switch. NOTE: gl
« Check the indication on the EFl warning | Measure the temperature at the | St/ 5
light. = @& sensor location.
Measure the temperature at vary-
ing temperature conditions sev-
eral times and judge.
Diagnosis code 7 INSPECTION OF WATER TEMPERATURE SENSOR
. = Relarence
Inspection item Countermeasure Hafia
s Measure the temperature of the cooling | @ is similar to &7 — Normal "Conversion
water. Clear difference between & and |table”
» Read the output code in the “Diagnosis | @ — E-2-7 (P 11-68) frieho,
code output conversion table” —» (&)
Example 20°C — 17 t0 23 NOTE: ?::;*;':'B.
* Turn on the “ENGINE STOP" switch. Measure the temperature at the | 2t/
» Check the indication on the EFl warning | Sénsor location.
light. — Measure the temperature at vary-
ing temperature conditions sev-
eral times and judge.
|
Diagnosis code 8 INSPECTION OF FALL DETECTION SWITCH
Inspection item Countermeasure R
* Remove the fall detection switch from the | [Fail sewetion switen | EFl warning light =
motorcycle body, Up light Comeas on
¢ Turn ON the “ENGINE STOP" switch. 80 degrees _|Does not comes an|
+ Set the fall detection switch up light or at CORRECT INCORRECT
80 degrees. : g ‘
+ Check the indication of the EFl warning e lusiiece
light.
Diagnosis code 9 INSPECTION OF SIDESTAND SWITCH
Inspection item Countermeasure Hﬂ:’;”“
» Shift the transmission gear other than the | [ Sidestand switch | EFl warning light =
neutral position. . ON | Does not come on
+ Turn ON the “ENGINE STOP" switch. OFF [ Come on
* Turn ON, then turn OFF the side stand CORRECT INCORRECT
switch. @ l.
. Ti:h:'fk the indication on the EFI warning | Mo Refar to “IGNI-
ght. TION SYSTEM®
P 712}

J.
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INSPECTION OF NE

Diagnosis code 10

UTRAL SWITCH

Inspection item [ Countermeasure Rﬁ{:ﬁﬁ:"
* Turn ON the "ENGINE STOP" switch. . . -
« Turn ON and then turn OFF the neutral | [ ™| indcator tigny | Finelam
switch. =] came an Does nod come on
(Shift the gear at neutral or other gear.) Dogs notcomacn|  Come on
# Check the indication of the EFl warning CORRECT INCORRECT
light and the neutral indicator light. {!’ ‘
Normal Refer to “IGNITION
SYSTEM" {PT12) |
Diagnosis code 11 INSPECTION OF FUEL PUMP RELAY
Inspection item Countermeasure “’IE’B::”
« Connect the fuel pump coupler. Check the cycles of the fuel pump -
& Turn ON the "ENGINE STOP" switch. and the EFl warning light.
s Check the operating sound of the fuel
mp and the indication of the EF| warn- | | "ENGINE STOP" i -
g light. Swiitch o
* After checking, turn off the "ENGINE | | Fusl pump oer [
STOP” switch and disconnect the fuel | [ ==Y o6s [ Ds
pump coupler. EFI i on
warming Hghi =
‘U_ CORRECT _‘ INCORRECT
NORMAL Refer to "FUEL
PUMP S¥S-
TEM™ (P 7-70)
Diagnosis code 12/13 INSPECTION OF IGNITION COIL (#1, #4/#2, #3)
Inspection item Countermeasure PR

Visual inspection of spark

* Remove thespark plug cap (#1, #2, #3and
#4),

* Connect the ignition checker,

= Turn ON the "ENGINE STOP” switch.
= Inspect the spark.

« Satisfactory sparks obtained five
times — Normal.

* No spark — Refer to "IGNITION
SYSTEM™ (P T-12),

NOTE:

» For the first time, the spark oc-
curssimultaneously with switch-
ing ON of the “ENGINE STOP"
switch.

* The EFl warning light comes on
for 0.5 seconds simultaneously
with the occurrence of the spark.
This is repested five times.
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(HE S CR BT ETR TRl INSPECTION OF INJECTOR (#1/#2/#3/#4)

i Aot
Inspection item Countermeasure gk
Inspection of operating noise * Operating sound could be con- L
« Attach the sound scope with the injector firmed five times — Normal.
(#1/82/83/84). + Operating sound could not be
* Turn ON the “"ENGINE STOP" switch, confirmed — E-2-9. (P 11-69)
= Check the operating sound.
NOTE:
* For the first time, the operating
sound can be heard simulta-
neously with the switching on of
the "ENGINE STOP" switch.
# The EFl warning light comes on
for 0.5 seconds simultaneously
with the operation of the injec-
tor. This is repeated five times.
With this, all inspections of the dealer mode and diagnosis mode are completed. i
« |f no fault is detected — E-3
¢ [f fault is detected — E-4
LT SERVICING OF EFI RELATED PARTS I
Ejﬁ%& i iSPELTION OF TEST GO ! Sy el
Inspection item Countermeasure R‘;‘:‘;::“
Check the T terminal (P/B-B) of the EFI
test coupler is normal.
« Connection is incorrect. * Mount the test coupler adapter on | "Dealer
the test coupler. moda
+ Connection is correct. * Connect the T terminal (PF/B — B) |setting”
ground correctly. 1P 11-30)
s Shorting of the Light green lead may be
the cause.
a.Turn OFF the main switch. |
b. Remove the two couplers from thie ECUL
Make sure you remove two couplersfrom |
the ECU. if you remove only one coupler
and inspect, it will occurred to a fault in
the ECU cireuit.
¢.Remove the meter couplers. Repair or replace the lead ifthereisa | “COUPLER
d.Check the continuity between Light | continuity. LAYOUT
green — Black of the test coupler, « Test coupler (Lg) — ECU coupler |DRAWING”
Lg) {P 1-8}
« Test coupler (Lg) — Meter coupler
Lg}
* Tast coupler (B} — Ground
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e “TINSPECTION FO lg‘ieﬂs[ghsss-ghls THE MOUNTING OF CAMSHAFT S’ENSHHI
b [PINCHIDEFOREIGNMATIERIT - 0 0 0e s 0 0

Inspect for loosaness in the mounting of camshaft sensor and pinch of foreign material.

* Remove the camshaft sensor.

¢ Checkforforeign matter onthe mounting
seat surface of the camshaft sensor.

# Check the front end of the camshaft sen-
s0r.
Scratch, wear — Replace the camshaft
SENSOT.

» Check the surface of the cam.
Scratch — Replace the camshaft.

# |nstall the camshaft sensor.

Bolt [camshaft sensor)
10 Nim (1.0 m - kg, 7.2 ft - b}

[E-z-2 [INSPECTION OF THE CAMSHAFT SENSORUNT
Measura the rasistance of the camshaft sensor.

» Disconnect the camshaft sensor coupler
from the engine harness.

» Connect the pocket tester (€1x 100) to the
camshaft sensor coupler.

P g
Cr Gy Tester (+) lead —

¥
o= B4—a Gray (1) terminal
o Tester (-} lead —
Black () terminal

Check the camshaft sensor for specifica-
tion resistance.

[J| | Camshaft sensor resistance:
@ 120 ~ 180 2 at 20°C (68°F)
(Gray — Black)

MEETS SPECIFICATION = CORRECT
OUT OF SPECIFICATION — Replace cam-
shaft sensor.
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; ”a Bl N FOR LOOSENESS IN THE M@M%ﬂf ﬁﬂéﬂkﬂﬂﬁ SENSO]
2?)::?;?&3 x% ﬁmmﬁi‘é[ﬁmdﬁmﬁww e ’§§ . f% =E£§¥ a«?

e

Inspect for looseness in the mounting of crankshaft sensor and pinch of foreign material.

= Hemove the crankshaft sensor.

+ Checkforforeign matter onthe mounting
seat surface of the crankshaft sensor.

# Check the front end of the crankshaft
SENnsor,

Scratch, wear — Replace the crankshaft
sensar.

# Check the surface of the crank web.
Scratch — Repair or replace the crank-
shaft.

= |nstall the erankshaft sensor.

Bol (crankshaft sensor)
10 Nm (1.0 m = kg, 7.2 ft - Ib)

E-2-4 |INSPECTION OF THE CRANKSHAFT SENSORUNIT =

Measure the resistance of the crankshaft sensor.

s Disconnect the crankshaft sensor cou-
pler from the engine harness.

+ Connectthe pocket tester ({2x 100) to the

= - crankshaft sensor coupler.
{‘ - ;_—-\; Gy | — L}
{ ‘E‘ s s E Tester l+J lead —
&% Bt—a Gray () terminal

Tester (- ! lead —
Black () terminal

* Check the crankshaft sensor for specifi-
cation resistance.

[<]| | Crankshaft sensor resistance: 1
s @y 120 ~ 180 Q2 at 20°C (68°F)
(Gray - Black)

MEETS SPECIFICATION — CORRECT
OUT OF SPECIFICATION — Replace crank-
shaft sensor.
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75 [INSPECTION OF INTAKE PRESSURE SENSORUNT

S o e

Measure the voltage of the intake pressure sensor.

« Disconnect the intake pressure sensor
coupler from the engine harness.

« Connect the ECU coupler and the intake
pressure sensor.

. Intake pressure
ECU coupler: BONEOH
“Blue” terminal — V terminal
“Black/Yellow" terminal — G terminal

« Connect the pocket tester (DC 20V) to the
intake pressure sensor,

Tester (+) lead — O terminal

| 450V} Tester (-} lead — G terminal
A |
R Idal 1= WYL Pl Hhara » Checktheintake pressure sensor forspeci-
al fication voltage.
0.5(V Example:
h'iﬂrcumrnﬁg: 760 mmHg — Approximately 3.8 V
MEETS SPECIFICATIONS — CORRECT
QUT OF SPECIFICATION — Replace the
intake pressure sensor,
E-25 | INTAKEPRESSURESENSORHOSE = = =

Check the intake pressure sensor hose.

» Check.
Disconnect, pinch bending or clip posi-
tion — Repair.
Cut or holes — Replace.

II-67




TRouBLESHoOTING | EF1 | (i

E-2-7 | INSPECTION OF WATER TEMPERATURESENSORUNIT. =

Measure the resistance of the water temperature sensor coupler.

+ Disconnect the water temperature sen-
sor coupler from the engine harness.

= Connectthe pockettester (€= 100} to the
waler temperature sensor coupler.

Tester (+) lead — (T) terminal
Tester (=) lead — (Z) terminal

+ Check the water temperature sensor for
specification resistance.

[ | Water temperature sensor
;@4 | resistance:

1.96 ~ 2.94 k(2 at 20°C (68'F)

MEETS SPECIFICATION — CORREC
QUT OF SPECIFICATION — Replace the
water temperature sensor,

3 [ INSPECTION OF INTAKE TEMPERATURE SENSOR UNIT.

el Sl R

Measure the resistance of the intake air temperature sensor coupler.

# Disconnect the intake air temperature
sensor coupler from the main harness.

« Connect the pocket tester ({3 x 100) to the
intake air temperature sensor coupler.

Tester (+) lead — (I terminal
Tester (<) lead — (2) terminal

+ Check the intake air temperature sensor
for specification resistance.

resistance:

Intake air temperature sensor
& g
1.96 ~ 2.94 ki1 at 20°C (68'F)

MEETS SPECIFICATION — CORRECT.
OUT OF SPECIFICATION — Replace the
intake air termperature sensor,
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E29 |INSPECTIONDEINJECTORUNIT = - = @0 = =

=

Ea e

Measure the resistance of the injector.

engine harness.

injector coupler.

* Disconnect the injector coupler from the

# Connect the pocket tester (£ x 1) to the

Tester (+) lead — (1) terminal
Tester {-) lead — (2! terminal

tance.

* Check the injector for specification resis-

Injector resistance:

11 - 17 Q2 at 20°C (68'F)

MEETS SPECIFICATION — CORRECT.
QUT OF SPECIFICATION — Replace the

injector.
E3  |INSPE CUONOFOLSENSOR @ | [ e AR
Inspection item Countermeasure “ﬁ’:ﬁ";‘;“
Inspection of O: sensor Operating conditions of the C: sen-
# Fault in the O: sensor may be consid- | sor:
ered, + Engine water temperature more
Operate the engine under the condi- than 80°C.
tions for the O: sensor failure detection. | = Engine speed more than 6,500 1/
min.
NOTE: « Throttle opening position maore
In the actual running, the O: feedback than half.
compensation isappliedinthehigh speed
z 4 NOTE:
running and the Oz sensor fault will be K th x e ey thesaRat
st Al econion e on h | L5 L2 n0neraning o o
"t must be satisfied during high speed Sekerida
running, such as on a highway. There- 2
fore, if you turn the main switch ON, and CAUTION:
start the engine, the Oz sensor fault will S P —
not be detected in the idling condition. Do not running the engine in no load
condition. Apply aload with the cam
drum, cool adequately (using air)
and inspection.
EFl warning light comes on — Turn |Fault code
OFF the "ENGINE STOP" switch and |24 or 31/32
check in the dealer moda. [P I-58, 53)

EFl warning light does not come on
-+ 02 sensor is normal.
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[E4_ | INSPECTION/ADJUSTMENT OF THROTTLEPOSTION

s i
L

Inspection item Countermeasure sy
Set the ECU in the dealer mode when the
engine is cold.
# Check the flashing pattern of the EFI
warning light.
= Turn ON the “ENGINE STOP"
HI code is being output. switch,
= Start the engine and warm it up
ERER LRI adequately.
¢ » Stop the engine and set the ECU in
OFF the dealer mode.
e Check the flashing pattern of the
ON EFl warning light.
Normal code output — Throttle po-
sition is correct.
NOTE: Hl or LO code output — Loosen the | “Throttls
Throttle sensor is operating normally. screw of the throttle sensor and |sensor
adjust it so that normal code is [P 1-36)
output.
+ Normal code is being output e Turn ON the “ENGINE STOP"
05 05 0% switch,
P « Start the engine and warm it up
OFF adequately.
* Stop the engine and set the ECU in
ON the dealer mode.
* Or LO code is being output. # Check the flashing pattern of the
3 “EFI" warning light.
o Bl . B a.MNormal code output — Throttle po- | Biagnosis
OFF [ a sition is corract. coda B
U U | Check the mounting condition of |(p 1-61)
ON the throttie sensor in the diagnosis
mode.
NOTE: b.Output of Hl or LO code — Loosen |"Throttle
Throttle sensoris abnormal or the throttle the bolts of the throttle sensor and |sensor®
position has shifted. adjust it so that normal code out- |(P1l-36)
put,
Check the mounting condition of |Diagnosis
the throttle sensor in the diagnasis |code &
mode. (P I-671)
E5 | HAVE ALL THE FAULTS CONDITION BEEN CORRECTED?

= All faults have been corrected —

* Faults remain —

o Pull out the test coupler adapter from the test

coupler or disconnect the T terminal
* End.

(P/B-B).

* Return to B block and inspect according to the

flow chart.
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SERVICE OF COMPONENTS

FUEL INJECTOR

(T Idle speed adjusting cable

(@ Connecting plates
(3 Throttle body

(@) Air screw

(®) Adjusting screw
(B} Fast idle unit

(T) Throttle sensor

(& Pressure regulator

(@ Fuel distributor

@ Aluminium washer
{1 Fuel delivery hose #2
& O-ring

& Fuel injector

i Seal

% Fuel return hose

& Fuel delivery hose #1

i Pulser hose

& Ajr intake joints

@ Vacuum check bolt
& Gasket

& Intake ducts

@ Gasket

Al 26.32 ~ 32.90kPa

Vacuum pressure at idle speed:

{200 ~ 250 mmHg, 7.87 ~ 9.84 inHg)

30Nm (3.0 m-kg, 22
ft = ib)

MNew

30 Nm (3.0 m * kg,
22 ft- Ib)

[7 Nm (0.7 m kg, 5.1 ft - 1b} |

[0 Nm (1.0 m+ kg, 7.2 .- b} |

n-m
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n-72

Remowval

4\ WARNING

Securely support the motorcycle so there is
no danger of it falling over.

1.Place the motorcycle on the centerstand.

Cowling and fuel tank

1.Remowve:

* Seat

* Top cover

* |nner panels

* Side cowlings

* Lower cowlings

» Side covers
Refer to "COWLING REMOVAL AND
INSTALLATION" in CHAPTER I.

® Fuel tank
Refer to “FUEL TANK REMOVAL AND IN-
STALLATION" in CHAPTER L

Coolant

1.Drain:

* Coolant
Refer to “COOLANT REPLACEMENT" in
CHAPTER 3.

Battery leads
1.Disconnect:
= Battery leads

CAUTION:

Disconnect the negative lead (3 first and
then disconnect the positive lead (2.

Air filter case

1.Remove:

* Fuel tank stay ()

2.Disconnect;

* Crankcase ventilation hose @

# Coupler (3) (intake air temperature sensor)
* Drain hose (@ {air filter case)

3.Remaove:

* Rubber plate

s Ajrfilter case &)
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Rubber baffle
1.Remove:
* Rubber baffle (1) (left and right)

Cable and hoses
1.Disconnect:

* Idle speed adjuster cable ()
e Throttle cables @

2.Disconnect:

= Pulser hose (1) (pressure sensor)
= Coupler (@) (pressure sensor)
3.Remove:

e Pressure sensor

4. Disconnect:
# Coupler () (throttle sensor)

5.Disconnect:

* Hose (1) (from fast idle unit)

« Fuel delivery hose @ (from fuel distributor)
(with gaskets)

Gasoline is highly flammable.
Avoid spilling fuel on the hot engine.

NOTE:
Place a rag under the fuel delivery hose @) to
avoid spilling fuel.
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Injector assembly
1.Disconnect:
e Couplers (1) {injector)
* Hoses (2)
(from fast idle unit &)
» Pulser hose (@
{from pressure regulator (£))

2.Remove:
= Throttle body assembly @
® Ajrintake joints (&

3.Remove:

* Fuel distributor ()
(with dowel pins)

» Fugl injectors @
(with seals)

NOTE:
Identify each injector position carefully so
that it can be reinstalled in the original place.

4, Disconnect:

s Coupler (1) {(water temperature sensor)

5. Remove:

s Coolant collector (2 (outiet)
{with thermostatic valve housing (3) and O-
rings)

6. Disconnect:

* Pulser hoses (I (from intake ducts)
7.Remove:

* Intake ducts @

= Gaskets (intake duct)
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8.Remove:
* Pressure regulator (3}
twith O-ring)
* Air screws (@
{with O-ring, washer and spring)

9.Remove:

+ |dle speed adjusting cable @
* Spring @

* Washer (@

10.Remove:

* Circlip @

* Washer @&

* Spring 3@

* Fast idie unit @

Inspection

Throttle body assembly

1.Inspect:

+ Throttle body
Cracks/Damage — Replace complete
throttle body

+ Air passage
Contamination — Clean as indicated.

FEFRABBI AR AR TR RN R AR RN RN

Cleaning steps:

® Wash throttle body in petroleum based
solvent. (Do not use any caustic carburetor
cleaning solution.)

® Blow out all passages and air screws with
compressed air.

e TR R PN TN RNy Y

175
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2.Inspect:
* Springs (@
Wear/Damage — Replace.
= Connecting plates @
Cracks/Damage — Replace.

3.Check:
* Throttle valve movement
Sticky — Replace complete throttle body.

4.Inspect:

# Throttle valve (1)

¢ Throttle bore
Bent/Scratches/Damage — Replace com-
plete throttie body.

e A R R a s et st e R R R R e e Y

Throttle body replacement steps:

CAUTION:

Do not remove the throttle sensor (1) unless
the throttle body #4 Z) must be replaced.

e Removethe connecting plate (upper @ and
lower (2))

® Separate the throttle body (#1 (&), #2 @, #3
(@ and #4 (2)) and remove the springs @.
NOTE:
Be careful not to loose the springs @.
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Throttie body #4 replacement steps:

a.Remove the throttle sensor (1) and throttle
lever (@,

b.Put marks (& on the throttle sensor body
and throttle body before removing so that
the throttle sensor can be reinstalled in the
ariginal position.

c.Install the throttle lever @ onto the new
throttle body.

X Throttle lever:

6 Nm (0.6 m - kg, 4.3 ft - Ib)
d.Close the throttle valve completely and
install the throttle sensor (1), coupler &0
facing the front & and flat sides @ of the
sensor lever @@ against the projections &

on the throttle shaft @.
e. Temporarytighten the throttle sensor bolts.

Throttle body #2 replacement steps:

a.Remove the throttle lever G, fastidle lever
bracket d3.

b.nstall the fast idle lever bracket §& onto
new throttle body.

Screw (fast idle lever bracket):
3.5Nm (0.35m - kg, 25 ft - Ib)
LOCTITE®

c.Install the throttle lever 43 onto new throttle
body.

Throttie body #3 replacement steps:

a.Removethethrottle lever {8, spring (7, dust
cover (& and throttle cable bracket §3.

b.Install the throttle cable bracket §@ onto
new throttle body.

3.5 Nm (0.35 m » kg, 2.5 ft » Ib)

M Screw (throttle cable bracket):
LOCTITE®
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¢. Install the dust cover @ and spring (@ onto
the throttle shaft with the spring end ©
hooked around the projection @.

d.Hook the throttle lever i@ onto the otherend
(&) of the spring and turn counterclockwise
until it fits onto the throttle shaft.

Nut (throttle lever):
6 MNm (0.6 m-kg, 4.3 ft-Ib)

& Replace the damaged part(s) with new one.

@ Install the springs (& and connecting plate

(upper 3 and lower (2)).

NOTE:

+ Do not tighten the connecting bolts yet.

# |nsert the throttle arm & (on the #1, #2, #4
throttlebodys.) between the spring @ and
synchronizing screw &1,

® Tighten the screws (connecting plates).

M Screw (connecting plates):

2Nm (0.2 m - kg, 1.4 ft - Ib)
MNOTE:
+ Piace the throttle body assembly on a sur-
face plate with the intake manifold side
down and then tighten the connecting bolts
while pushing down the respective throttle
body with an even force.
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+ After tightening, check the throttle lever for
smooth action.

e Compare the clearance (@ between throttle
valve (1) and throttle body @) using throttle
body #3 (@ as reference.

e Adjust the position of the three throttle
valves at the adjusting screw (@ until their
clearance matches that of throttle body #3

@ @.

Turning in —Closes the throttle valve.

Turning out —Opens the throttle valve.

FEER R RN E RO

5.Inspect:
® Air screw (1)
Scratches/Mear/Damage — Replace.

Fast idle unit

NOTE:
It diagnosis code 5 is output, disassembly
and inspection of the fastidle unit, is required
as follows

Disassembly
1.Remove:
» Circlip 4}
o * Pin(®
e Lever &
5 2.Remove:

—i = « Fast idle unit body (1)
* Spring @
& » Plunger body (3

L P « Plunger pin (@
P~ + Fast idle unit &
£
®

li-78
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Inspection

1.Inspect:

s Lever (1)

« Fast idle unit body (&

* Spring @

¢ Plunger body (&)

* Fast idle unit &
Wear/Cracks/Damage — Replace.

2. Inspect:

= Fast idle unit operation
Damage — Replace.

e R R R R R A R R RS R R RS R RS2t

Inspection steps:

® Install the plunger pin (I) into the fast =2
unit @

o Immerse the fastidle unit @ in water (3} as
shown in illustration,

® Check the fast idle unit operation.
Ifthe protruding length of the plunger does
not vary by the specified amount between
20°C @ and 100°C @, replace the fast idle
unit.

Length variation @' - @
(20°C — 100°C):
Approximately 5 mm (0.2 in)

MNOTE:
MNote temperatures while heating the water
with the temperature gauge ().

(R e e s s s ]

Assembly
Reverse the “Disassembly” procedures.
Note the following points.
1.Install:
* Fastidle unit body @
Onto fast idle unit @

Screw (fast idle unit body):
2Nm (0.2 m - kg, 1.4 ft - Ib)
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2.Install:
* Lever ()
* Circlips &

4 WARNING

Always use a new circlips.

Fuel distributor
1.Inspect:
= Fuel distributor (4
Cracks/Damage — Replace.
Contamination — Clean with mild solvent.
» Injector seat @
Scratches/Wear/Damage — Replace.

Intake duct and air intake joint
1.Inspect:
* Intake duct 0

po;
= 5 Cracks/Damage — Replace.
. . /’j} * Air intake joint @

Wear/Cracks/Damage — Replace.

Pressure regulator and pulser hose
1.Inspect;
» Pressure regulator (1)
Damage — Replace:
Refer to "PRESSURE REGULATOR"
(P 11-50]

2.Inspect:
* Pulser hose ()
Woear/Cracks/Damage — Replace.
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Injector
1.Inspect:
m * Injector (D

q-i.; : E Damage — Replace.

Installation

Reverse the removal procedure.
MNote the following points.
1.Install:

+ Fast idle unit (7}

= Spring @

* Washer @

= Circlip @

4 WARNING

Always use a new circlip.

> Screw (5) (fast idle unit);

N 2 Nm (0.2 m « kg, 1.4 ft « Ib)

Screw (B (fast idle unit):
2Nm (0.2 m kg, 1.4 ft - Ib)

2.Install:
* Air screws (1)

Air screw (standard position):
2 turns out

3.Install:
« Pressure regulator (D)

Always use a new D-ring of pressure regula-
tar.

S

3

! = MNOTE:

@ @ Apply gasoline or engine oil to the O-ring.
=1

pra— Bolt (pressure regulator):
7 Nm (0.7 m = kg, 5.1 ft - Ib)
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4.Install:

= Gaskets (intake duct)
» Dowel pins

* |ntake ducts (i)

4 WARNING

Always use new gaskets (intake duct).

NOTE:
Do not install the bolts at places marked “%"
in this stage.

Bolt (intake duct):
10 Nm (1.0 m - kg, 7.2 ft - Ib)

5.Connect:
* Pulser hoses &)
(to intake ducts)

B.Install:
* Coolant collector () (outlet)
(with O-rings and thermaostat housing 2

NOTE:
Apply engine oil to the O-rings of the coolant
collector.

44 WARNING
Always use a new O-ring.
Bolt (coolant collector):
10 Nm (1.0 m - kg, 7.2 ft - Ib)

7.Connect:
+ Coupler (@ {water temperature sensor)

8.Install:

* Fuel injectors (1)
(with seal and O-ring)

* Fuel distributor (&
{with dowel pins)

NOTE:
* Apply gasoline or engine oil to the O-ring
and injector seals.
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+ Be sure to reinstall each injector in the
original place.

« Make sure that the injectors can be turned
smoothly back and forth. If they are tight,
check the seal and the injector position.

A\ WARNING

Always use new seal and O-ring.

Bolt [fuel distributor):
10 Nm (1.0 m - kg, 7.2 ft = Ib)

9.Install:
* Air intake joints ()
» Throttle body assembly &)

NOTE:
Make sure the slots @& on the intake joints fit
correctly over the projections (Bl on the intake
ducts (3 and on the throttle body @)

10.Tighten:
+ Union bolt ()
(with copper washer)

Union bolt:
30 Nm (3.0 m » kg, 22 ft + Ib)

4 WARNING

= Always use a new copper washer.

» Wheninstalling the fuel delivery hose & on
the fuel distributor (3), take care that the
pipe touches the projection @ as shown,
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11.Install:
* Fuel tank stay ()

Bolt/Nut {fuel tank stay):
20 Nm (2.0 m - kg, 14 ft - Ib)

12.Remove:
¢ Vacuum check bolts (1)
[with gasket)

13.Attach:

* |nductive tachometer
{to #1 spark plug lead)

« Adapters ()

e Vacuum gauge (2

Inductive tachometer:
YU-08036-A/90890-03113
Adapter:
¥M-03060/30890-03060
Vacuum gauge:

YU-08030-A/90890-03094

14.Install the fuel tank and secure it provi-
sionally with one of the fuel tank stay bolts.
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15.Connect:
* Fuel delivery hose (T)
* Fuel return hose (&

NOTE:

« Be sure to place one copper washers (3on
each side of the hose fitting (&).

® Be sure to reinstall the return hose clip.

Uniaon bolt:
30 Nm (3.0 m - kg, 22 ft - Ib)

4 WARNING

Always use new copper washers.

11-86

16.Connect:
= Battery leads
CAUTION:
Connect the positive lead (T) first and then
the negative lead (2.

17.Fill:

* Cooling system
Refer to "COOLANT LEVEL INSPECTILN”
in CHAPTER 3.

N’_‘P Total amount:
2.3L (2.0 Imp qgt, 2.4 US qt)
18.5tart the engine and let it warm up for
several minutes until the fast idling system
cuts out.
Check for fuel leakage.
19.Check:
* Engine idling speed
Cut of specification — Adjust.
Refer to "ENGINE IDLING SPEED ADJUST-
MENT".

{:‘} Engine idle speed:
950 ~ 1,050 r/min
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20. Adjust
* Throttle body synchronization.

ERERAAEAAA SRR RN AR TN SI RN T ER ST

Adjustment steps:
NOTE:

= Valve clearance should be adjusted prop-
erly before synchronizing.

= Synchronization is only required if the
throttle body has been disassembled

® Synchronize throttle body #1 (3) to throttle
body #2 (2) by turning adjusting screw @)
until both gauges read the same.

# Race the engine for less than a second, two
or three times and check the synchroniza-
tion again.

® Repeat the above steps to synchronize
throttle body #4 (2 to throttle body #3 @ by
turning adjusting screw (& until both gauges
read the same.

® Repeat the same steps to synchronize
throttle body #2 (@ to carburetor #3 &) by
turning adjusting screw (D until both gauges
read the same.

Vacuum pressure at idle speed:
26,32 ~ 32.90 kPa
{200 ~ 250 mm Hg, 7.89 ~ 9.84 in Hg)

NOTE:
The difference between both throttle bodys
should be 1.23 kPa (10 mm Hg, 0.4 in Hg) or
less.

L s

21.Check:

* Engine idling speed
Out of specification — Adjust.
Refer to “IDLE SPEED ADJUSTMENT" in
CHAPTER 3.

{-:.'*} Idle spead:
950 ~ 1,050 r/min

22.5top the engine and detach the measuring
equipment.

23.Remove:

* Fuel tank mounting bolts
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24.Detach the fuel filter @) from the frame,
then lift the fuel tank (& up and place it on
the left side of the frame without discon-
necting the delivery (3 and fuel return hose

@.

CAUTION:

Be careful not to push down the fuel tank
while connecting the vacuum gauge.

25, Install:
* Vacuum check bolts (1)
{with gasket)

CAUTION:

Always use new gaskets.

26.Install:

* Fuel tank
Refer to “FUEL TANK REMOWVAL AND |N-
STALLATION" in CHAPTER I.

Bolt (7) (front):
23 Nm (2.3 m = kg, 17 ft « |b)

Bolt (Z) (rear):
16 Nm (1.6 m « kg, 11 ft « Ib)

27 . Adjust:

» Throttie sensor position
Refer to “Method of checking the installed
position of the throttle sensor®.
{P 1I-36)

28.Tighten:
« Bolts () (throttle sensor)

Bolts (throttle sensor):
2ZNm{0.2m-kg, 1.4 ft-Ib)

li-88
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29.Install:

* Side covers

* Lower cowlings
= Side cowlings
= Inner panels

= Top cover

* Seat
Refer to "COWLING REMOVAL AND IN-

STALLATION" in CHAFTER 1.

li-8g9
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PRESSURE REGULATOR
Inspection
1.Place the motorcycle on the centerstand.
2.Remove:
* Seat
* Top cover
* |nner panels
* Side cowlings
Refer to “COWLING REMOVAL AND IN-
STALLATION" in CHAPTER 1.
3.Inspect;
* Fuel pump
Damage — Replace.
* Fuel filter
Refer to "FUEL PUMP SYSTEM" in CHAP-
TER 7.
* Fuel return hose
Clogged/Damage — Replace.
* Pulser hose
* Fuel delivery hose
» Fuel distributor
Cracks/Wear/Damage — Replace.
Loose connect — correct.
Refer to “Fuel distributor®.
= Injector seals
Wear/Damage — Replace.
Refer to “Injector assembly”.

4.Disconnect:
+ Fuel delivery hose (1)
(with copper washers (Z))

4k WARNING

Gasoline is highly flammable.
Avoid spilling fuel on the hot engine.

NOTE:
Place rag under the fuel delivery hose to
avoid spilling fuel.

li-80
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5.Connect:
* Fuel delivery hose (1)
{with copper washers (2) and adapter (3))

Adapter:
90890-03151
Adapter:
30 Nm (3.0m - kg, 22 ft - Ib)

6. Attach:
* Pressure gauge (1)
(to adapter (&)

Pressure gauge:
90890-03153

7.Start the engine and let it warm up until the
fastidle system cuts out. Let the engine run
at the specified speed.

m Engine speed:
950 ~ 1,050 r/min

: \!%‘ B.Read the gauge at the compression gauge
stabilizes.

If pressure falls bellow the specified pres-
sure — Replace pressure regulator (@

Fuel pressure (at sea level):
220 kPa (2.2 kg/em?, 31.3 psi}

9.Remove:
* Pressure gauge (D
= Adapter &)

NOTE:
Place rag under the fuel delivery hose to
avoid spilling fuel.

n-81
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10.Connect:
* Fuel delivery hose (T

NOTE:
Be sure to place one copper washers (@ on
each side of the hose fitting &.

Union bolt:
30 Nm (3.0 m - kg, 22 ft - Ib)

4 WARNING

Always use new copper washers.

11.Start the engine and check the fuel leak-
age.

12.Install:

« Side cowlings

= [nner panels

= Top cover

= Seat
Refer to “COWLING REMOVAL AND IN-
STALLATION" in CHAPTER 1.
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THROTTLE SENSOR
Remowval
1.Place the motorcycle on the centerstand.
2.Remove:
= Seat
« Top cover
o Inner panel (left)
= Side cowling (left)
Refer to "COWLING REMOVAL AND IN-
STALLATION® in CHAPTER 1.
3.Disconnect:
* Pressure sensor (1)
{from bracket)
* Pulser hose ()
{from pressure sensor}

4,Disconnect:
+ Coupler (3 (throttle sensor &)

5.Measure:

» Throttle sensor resistance.
Connect the pocket tester (Q x 100) to the
sensor terminals.

Tester (+) lead — (1) terminal
Tester (=) lead — (Z) terminal

1| | Sensor full opened:
@ 2.62 ~ 3.94 k{2 at 20°C (68°F)
Sensor full closed:

0.29 - 0.59 ki1 20°C (68°F)

Out of specification — Replace throttle sen-
SOr.

6.Remove:

« Throttle sensor (1)

NOTE:
Put marks [@ an the throttle sensar body and
throttle body before removing so that the
throttle sensor can be reinstalled in the origi-
nal position.
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Inspection

1.Inspect:

« Throttle sensor (1)
Cracks/Damage — Replace.

2.Check:
= Throttle sensor lever mivement
Sticky — Replace throttle sensor.
= Return spring operation
Mot operate — Repair or replace.

3.Measure:

« Throttle sensor resistance.
Connect the pocket tester (2 x 100) to the
sensor terminals.

Tester (+) lead — (1) Terminal
Tester (-} lead — (Z) Terminal

[<=1| | Sensor full opened [A]:
@ 2.87 -5.33 k02 a1 20°C (68 'F)
Sensor full closed [Bl:

0 (2 a1 20°C (68 °F)

Outofspecification — Replace throttle sen-
sor

Installation

Reverse the “Removal” procedure.
MNote the following points,

1.Instal:

+ Throttle sensor (1)
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NOTE:
» Close the throttle valve completely and
install the throttle sensor (1), coupler @

facing the front [&] and flat sides (@ of the
sensor lever (2 against the projections ®
on the throttle shaft (.

+ Temporarytightenthe throttle sensor bolts.

2.Connect:
» Coupler ) {throttle sensor)

3.Connect
+ Pulser hose (1)
{to pressure sensor)
= Pressure sensor &
(to bracket)

4. Adjust:

= Throtftle sensor position
Refer to “Method of checking the Installed
Paosition of the throttle sensor” (P 11-36).

5.Tighten
* Bolts (30 ithrottle sensor)

Bolt (throttle sensor):
2 Nm (0.2 m - kg, 1.4 ft - Ib)

II-95
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0: SENSOR

Removal

1.Place the motorcycle on the centerstand.

2.Remove:

* Seat

* Top cover

« [nner panels

« Side cowling (right)

* Lower cowling (right}
Refer to “COWLING REMOVAL AND IN-
STALLATION" in CHAPTER |

3.Disconnect:

= Coupler (@) {0z sensor)

4, Remove:

s Oz sensor (@

Inspection
1.Eliminate:
+ Carbon deposit
{from sensor protector (1))
Use wire brush
2.Inspect:
+ 0 sensor (@
» Gasket @
Cracks/Wear/Damage — Replace.

Installation

Reverse the removal procedure.
Note the following points.
1.Install

= Oz sensor (1)

0: sensor:
40 Nm (4 m - kg, 29 ft - Ib)

2.Hold the O sensor lead with the clamp (@

126
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ANTI-LOCK BRAKE SYSTEM (ABS)
NAMES OF COMPONENTS AND LAYOUT
(@) Front wheel sensor {8 Fuse % Brake hose #4 =! Brake ol circuit
(@ Front sensor rotor & ABS test coupler 7 Fraont brake lever -1 Electric ¢ircuit
(@ Brake hose #1 {l Electronic control unit & Front brake caliper
(4} Brake hose #2 (ECU) @ Rear brake pedal
(& Brake pipe #1 3 Fail safe relay 23 Brake light ralay
(& ABS warning light & Rear sensor rotor & Rear brake caliper
(@ Brake pipe #2 ({# Rear whee! sensor [&! Parts layout diagram
(B) Hydraulic unit (HU) (& Brake hose #3 [E Circuit diagrams
A

[

11
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OUTLINE OF ABS

Thefriction between the tire and road surface reduces abruptly when the wheel locks due to hard
braking. If the front wheel locks, the steering ability decreases. If the rear wheel locks, the
directional stability of the motorcycle decreases.

The YAMAHA Anti-lock Brake System (ABS) detects and controls the wheel locking tendency
during the braking of the motorcyele under various road and weather conditions.

The braking operation is identical to that of a conventional motorcycle. The brake lever is used
for applying the brake on the front wheel, and the brake pedal for applying the brake on the rear
wheel. There are two independent hydraulic systems, one for the front wheel and one for the
rear wheel. The latest electronic control system is used to control these two systems.

When the front or rear wheel sensor detects a wheel locking tendency during braking, the
hydraulic pressure applied on the brake caliper of the wheel with the locking tenden~ is
controlled (fine adjustments by increasing or decreasing pressure repetitively) by the . .U
(electronic control unit) of ABS, to derive optimum braking performance.

The control system is suitable for various running applications of the two wheeler. Also, a
sophisticated self diagnosis function is provided. If a fault should develop in the ABS system,
the fault status is correctly detected, the braking characteristics of the brake system are restored
to normal and the braking performance is retained.

The ABS warning light in the meter pane! comes on if a fault is detected. It accurately informs
the rider about faults in the ABS system.

The memory in the ECU of the ABS system stores the history of occurrences of faults. It is
designed to assist in the search for trouble locations by showing the fault codes.

ME-2
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WHEEL SLIP AND HYDRAULIC PRESSURE
CONTROL

The ABS computer calculates the different
wheel speeds based on the rotation signals
received from the front and rear wheel sen-
sors. The computer calculates the motorcycle
running speed, and deceleration rate of the
wheel based on the wheel speed.

The difference between the calculated run-
ning speed and wheel speed of each wheel
corresponds to the slip of the wheel.

When the wheel tends to lock, the decelera-
tion rate of the wheel is increased rapidly.
When the magnitude of slip and the wheel
deceleration rate exceed the decided value,
the ABS computer judges that the wheel has
a tendency to lock and controls the brake.

If thee slip is large, and the wheel tends to lock
(Point Ainfigure), the ABS computer reduces
the brake fluid pressure. When the locking
tendency (Point B in figure) is eliminated, it
increases the brake fluid pressure.

By repeating these fine adjustments in pres-
sure control, a highly efficient braking force
can be attained.

ABS OPERATION AND MOTORCYCLE CON-
TROL

Ifthe ABS starts operating, it means that there
is a tendency of the wheel to lock, and indi-
cates that the motoreycle is approaching the
limit of control. To make the rider aware of
this condition, the ABS has been designed to
generate a reaction force in the brake lever
and brake pedal.

NOTE:
The reaction force generated in the brake
leverand brake pedal when the ABS operates,
is not an abnormal condition. It is merely a
warning given to the rider.
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In motorcycles equipped with ABS, as well as
those equipped with conventional brake sys-
tems, the side force is reduced during brak-
ing. Therefore, sudden braking while corner-
ing is not recommended, Otherwise, the di-
rection stability will be lost.

Furthermore, the ABS cannot prevent slip in
the transverse direction.

4k WARNING

The braking of the motorcycle should be
principally executed when the motorcycle is
running in straight line. Sudden braking dur-
ing cornering is liable to cause a loss of
directional stability and even in motorcycles
fitted with ABS the slip in the trans' se
direction cannot be prevented.

ABS functions to prevent the tendency of
locking of wheel by controlling the brake fluid
pressure. But, if the wheel has a tendency to
lock on a slippery road surface due to engine
braking, although the ABS operates, it may
not be able to prevent the locking tendency.

A WARNING

In case of a tendency of the wheel to lock due
to engine braking on an extremely slippery
surface, even if the ABS system is fitted on
the motoreycle, it will not prevent this ten-
dency of locking.




FUNCTIONS OF ABS COMPONENTS | ABS ()

FUNCTIONS OF ABS COMPO-
NENTS

ABS consists of the main components given
below. Wheel sensor and sensor rotor are
mounted on the front wheel and rear wheel.
+ Wheel sensor and sensor rotor (1)

+ Electronic Control Unit (ECU) @)

+ Hydraulic Unit (HU)} @

* Fail safe relay @

« Brake light relay ®

In addition to these, there are other related
components, such as ABS test coupler inside
the tail cowl coverand “ABS” warning lightin
the meter panel.

CAUTION:

= The ABS components have been precisely
adjusted, therefore take extreme care and
precautionsto avoid impact ordirtonthese
components.

Within the ABS components, ECU, HU,
wheel sensor, brake light relay and fail safe
relay cannot be disassembled. Even if you
feel thata minor fault has occurredin one of
these components, do not try to disas-
semble the component and repair it. Please
replace it with a new part.

WHEEL SENSOR AND SENSOR ROTOR

The alternative current is generated in the
wheel sensor (1) when the wheel rotates and
the current is transmitted to the ECU. The
sensor consists of permanent magnet and
coils, One wheel sensor (1) is mounted on the
rear wheel housing and one on the front
wheel housing.

Front

E.
[B Rear

11-&
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ABS | ((=2)

Magnet +) At hm_.-h speed
/ | At low
Output i “speed
i valtage v
Cail
| Wheel #
[ il Genarated voltage

Sensor rator
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43 teeth have been cut on the sensor rotor (4
fitted on the front wheel. On the sensor rotor
(1) press-fitted on the rear wheel, 44 teeth
have been cut. The tip of the wheel sensoris
close to the teeth of the sensor rotor.

When the sensor rotor with the teeth rotates,
the magnetic flux from the magnet of the
wheel sensor, passing through the pole piece,
changes and generates an alternating current
inthe coil. This alternating current voltage is
proportional to the wheel rotating speed and
itsfrequency changes according to the speed.

The alternative current is supplied to the ECU
as rotation signal.

ront

ELECTRONIC CONTROL UNIT (ECU)

The Electronic Control Unit (13 (ECU) controls
the ABS and is mounted inside the tail cowl.
The ECU is covered by a rubber covers @) for
protection against water.
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A
ECU Block Diagram
Frant <73 ] Selenoid
Wheel C‘u) g s J CPUE 1 (Micracomputer) |— Valve Drive *Hydraulic
Sensor ki 8 Circuit Unit
Rear s 8 ﬂ' | (HU}
Wheel £ g - el
=z - Motor Drive

Sensor = = Custom IC =— Monitor Interface 3

Power | CPU Monitar Cireuit — | i 1

Supply | | l
Power Source —fe Sl = 1T p

Manitar i Fail Safe

Circuit : Relay

N CPU#OMicrocomputer) | o] REIBY Drive
Starter Switch 4+—={ = |_| Circuit
g |
Br *= Switch o ; 1
Fo PR { e "ABS"
= Warning
Brake Switch \% ."E’ FauheCatte Nucaory Light Drive "AHS"
[Rear) = Circuit i
W,

Brake Light —f—F _ S

As shown in the ECU block diagram of Fig. A, the ECU captures signals from the front and rear
wheel sensors and also the monitor circuit signats.

Two microcomputers are provided in the ECU and each of these operates independently to
process the ABS control logic. These processed results are checked and compared by the CPU
monitor circuit. Based on these results, control signals are supplied to the hydraulic unit, the fail

safe relay and the “ABS" warning light.

MAIN SWITCH ON

INITIALIZE

SELF DIAGNOSES
(STATIC)

[B] THE SEQUENCE OF SOFTWARE FROCESS

SELF DIAGNOSES
{DYNAMIC)

PULSE RECEPTION

PARAMETER
GENERATION

i

DUMP JUDGE
& DUMP OPERATION

| S—

B

rmilli-
gaconds
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ABS control

The ABS control performed by ECU consists
of two main parts given below:

1.Hydraulic contral

2, Self diagnosis

The control processes, as explained in Fig. B,
arerepeated once every 8 microseconds. Also,
the descriptions of faults are stored in the
fault code memory for fault detection and
inspection at a later stage.

NOTE:
Sometypes offaults are notsavedinmemory.
(Example: Drop in power source valtage)
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HYDRAULIC UNIT (HU}

The hydraulic Unit (3 is a component that
controles the hydraulic pressure of the brake
system, based on the Instructions of the ECU,
It is installed on the right side of the battery
box in the right side cover,

Components and Functions

Rear brake padalf Hydraulic Unit (HL) Frant brake lever
Master cylinder master cylinder

Front braks

Rear braks . t calipar
caliper - S ELECTRONIC (oc) :
i k CONTROL :
T lind
omastareyiinger | @ [ rgr b M uNlT |E|:U| e
i :
Wheel sengor o 1 Wheel sénsor/
SENSOF ralor % sensor rotor ¥
' L= 7o buffer @  ZECTIOR
To brake caliper  Chambar ABS" warning light

Hydraulic unit consists of the main components given below.
* Flow control valve (1)

* Solenoid valve @)

* Buffer chamber &

= Pump (&)

s Mator &

-8
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The HU adjusts the brake fluid pressure of the front and rear wheel based on the signals from
the ECU to give the optimum braking force to the motorcycle.

The flow control valve maintains a constant brake fluid flow rate during the ABS operation. It
works in combination with the solenoid valve in increasing and decreasing the brake fluid
pressure.

The buffer chamber has the function of temporarily storing the brake fluid which is by-passed
to reduce brake fluid pressure during the ABS operation.

The pump is driven by the electric motor. Its function is to return the brake fluid stored in the
buffer chamber to the master cylinder.

FAIL SAFE RELAY
Fail safe relay (1) controls the power supply to
HU and isinstalled inside the right side cover.

Components and Functions

The fail safe relay consists of the solenoid
relay (@ and the motor relay (3. The solenoid
relay is switched ON by the ECU command,
when the ECU activates the ABS system. In
this condition, the solenoid valve can operate
if the ECU’s dump command is given.

At the same time as ECU's dump command,
the mator relay is also switched “ON* by the
ECU. Thatis, the pump motorcan be operated
simultaneously with the start of hydraulic
pressure reduction of ABS.

Ifthe solenoid relay goes OFF, the motor relay
goes OFF too. Therefore, in case of a fault in
the ABS system, the motor stops operating
and the circuit reverts to the conventional
brake circuit.

When this happens, the "ABS" warning light
starts flashing.

PUMP MOTOR|

RELAY COIL

PUMP MOTOR
FAIL SAFE
RELAY COIL

MONITOR
"ABS" WARNING

LIGHT
FRONT SOLENOID
REAR SOLENDID

g
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ABS

@)

“ABS" warning light

in the meter panel,

OTHER ABS COMPONENTS

The “ABS" warning light 3} informs the rider
of the ABS self diagnosisresults. ltisinstalled

NOTE:

place.

If the ABS warning light remains on, check to
make sure the test coupler was not left in

ABS test coupler

pler.)

light circuit.
& Ground & terminal

Test coupler adapter

the pocket tester.

NOTE:

You can see a 4-pole coupler installed inside
the tail cowl. This is the ABS test coupler (1.

Functions of each terminal of the test coupler
* [fyou ground the T/C terminal (@ (Skyt
the ECU reverts to the fault diagnosis mode.
(To ground the T/C terminal, connect the
test coupler adapter to the ABS test cou-

Ji

# Thefaultcodes (voltage rise or drop) gener-
ated inthe fault diagnosis mode of the ECU
areoutputfrom T/F terminal (3 (Lightgreen).

= ABS warning light terminal (2 (White [ red)
is used when checking the "ABS" warning

Whenthe ABS test coupler is connectedto
test adapter (1), the ECU indicates the fault
history recorded in the ECU during the fault
diagnosis mode by flashes of the “ ABS" warn-
ing light or by the deflection of the pointer of

test coupler adapter.

The “ABS"” warning light comes an when you
run the motorcycle withoutdisconnecting the

Diag tester

sis mode dirgctly.

-10

If you connect the optional diag tester (1) to
the ABS test coupler, the ECU indicates the
fault history recorded during the fault diagno-
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ABS OPERATION AND HYDRAULIC CIRCUIT
The hydraulic circuits in the ABS system consist of 2 independent circuits, one for the front
wheel and one for the rear wheel. The front wheel system is explained here.

DURING OPERATION OF CONVENTIONAL BRAKE SYSTEM (ABS NOT WORKING)
During normal braking operation, the master cylinder pressurizes the brake caliper directly.

MOTOR

B 000909 Hb Eemmssesas e L]
]
e ]
1
]
1
BUFFER i
CHAMBER (]
[ ] ]
1l
m L !
[] |
b ""JI L gl

:
(]
[ £
H 1
_________________ ‘ y
1
1 i
! i
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]
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8  Raspply pressure rate

ARAKE FLUID PRESSURE

o
=
=
m

Since the control signal from ECU () will not be input, the port @) of the solenoid valve (Z remains

closed. Also, the ports () and @) of the spool & of the flow control valve (@yare open. Therefore,

when the hydraulic pressure of the master cylinder (@ rises when the brake lever (& is pulled,

the brake fluid is sent to port (8, port (7 and to the brake caliper (.

Atthis stage, the return of the brake fluid is prevented by the check valves in the inlet and outlet

on the pump @ side.

Next, ifthe brake leveris reieased, the brake fluid is returned from the brake caliper to the master

cylinder through the port 7 circuit of the brake caliper and port () master cylinder circuit.
11



ABS OPERATION AND HYDRAULIC circuiT | ABS ()

DURING EMERGENCY BRAKING (DURING ABS OPERATION)
Pressure reduction status

BRAKESWITGH L pemmmmmmmmm e s

P e e = prisieLege= | !

v

@

e e e e e

Raapply pressure rate

BRAKE FLUID PRESSURE

o
=
=

m

The port (3 of the solenoid valve (2 opens as a result of the “reduce pressure” signal from ECUT)
when there is a tendency for the wheel to lock. At this stage, the spool (& of flow control valve
(3) compresses the return spring (8 and port (7! closes.

Also, the brake fluid that has entered through port (8 is metered by the orifice. Therefore, the
brake fluid of brake caliper @ is sent to the buffer chamber (2 through the ports 0 and port @.
In this way, the brake caliper fluld pressure is reduced.

Furthermare, the ECU outputs an activating signal to the motor &, so that the brake fluid
collected in the buffer chamber is pumped by the electric pump @ and returned to the master
cylinder 43,

=12
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Pressure increase status

BRAKE SWITCH
P - I‘J;‘

BUFFER
CHAMBER

=1 (=]

e [ s

e s s i | e e ol

BRAKE FLUID PRESSURE

The port (3 of the solenoid valve @ closes as a result of the “increase pressure” signal from
ECU. Also, the spool (& of the flow control valve @ compresses the return spring (8), therefore
the port (@) closes.

The brake fiuid that has entered through port & will be further metered by the orifice. Therefore,
the brake fluid of master cylinder {@ is sent to the brake caliper 42 through port @ and @.
However, at this stage, the metering of port (8 changes to ensure a constant pressure difference
in chamber (3 and chamber @ of the flow control valve. Therefore, the brake is pressurized at
a constant speed, regardless of the brake oil pressure level.

nm-13
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SELF DIAGNOSIS FUNCTION OF ECU

The self diagnaosis function is provided in the ECU to confirm the correct operating status ofthe
ABS system at all times. If a fault is detected in the system, the hydraulic control of the ABS
system is stopped immediately and the system reverts to the conventional braking circuit.
Simultaneously, the “ABS” warning light comes on, and reports the detection of a fault in the
system.

NOTE:
The ECU performs a self diagnosis of the ABS under the following conditions:

« Static check (motorcycle stopped condition) after the main switeh is turned “ON"
* Dynamie check when the motorcycle is running

The ECU has a dealer mode, in addition to the normal user mode.

FUNCTIONS OF EACH MODE

User mode

* When the ignition switch is turned on the ABS warning light bulb comes on for 1.4 seco. .10
check for a blown bulb filament.

= The ABS warning light bulb comes on whenever the starter button is pressed.

» When a fault is detected in the system by the self diagnosis function, the brake is reverted to
the conventional hydraulic circuit. Simultaneously, the *ABS* warning light comes on 1o
report that a fault has been detected in the system.

Dealer mode
» When afaultis detected in the system by the self diagnosis function, the warning light flashes.
The fault code (fault system) can also be checked with a pocket tester.

“ABS” WARNING LIGHT INDICATION AND ABS OPERATING STATUS (USER MODE)

Indication of "ABS" waming light Operating status of ECU Operating status of ABS
OFF after becoming ON at the | Sglf diagnosis function in operation | ABS function normally
start *1 (system judged as narmal) operating
Flashes "2 Self diagnosis function in operation | ABS function normally
operating
Mot ON at start *3 May be a blown warning light bulb, | “ABS® warning light bulb
fault in the power supply systam. or circult defect
Continugusly ON Couplers disconnected of the ECU ABS function not operating
Systemn fault detected {eonventional braking
operation)
*1:
Each time you turn on the main switch, the
G G “ABS" warning light comes on for 1.4 sec-
i I onds. During this period, the ECU makes the
“ABS* Light |Lights ON for!| Light self diagnosis test. The light goes off after the
Warnicy) Sght OFF self diagnosis.

14
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e

There are four main cases.

1.Faultin brake switch (coupler disconnected,
etc.)

2.Rear wheel spin or rear wheel running idle
after the main stand etc. is raised.

3. ABScontinuous operation for more than 20
seconds and less than 36 seconds.

4.Diagnostic coupler is being used.

L

“ABS" warning light bulb filament blow-out
check function

After the main switch is turned on, for an
interval of 1.4 seconds and while the start
switch is being pressed, the “ABS" warning
light (1) and the "OIL LEVEL" indicator light @
come on.

Ifthe "ABS" warning light does not come an,
then the fault may be due to a bulb filament
blow-out or bad connection in the circuit.
Refer to “TROUBLESHOOTING" and correct
the fault,

MOTORCYCLE MAINTENANCE BY USING THE DEALER MODE

During the user mode, if there is an indication of a fault in one of the systems indicated by the
“ABS" warning light, or if the fault history needs to be checked, set the ECU in the dealer mode
and check the fault code. This enables you to judge the fault location correctly and to carry out
motoreycle maintenance quickly.

Ho'-=ver, there are cases when the fault codes are not registered in the ECU.

* A_ 3 warning light flashes

» Comes on because of a drop in the power supply voltage

Correctly check the flashing or steady lighting status of the light, then judge the fault lacation
and repair.

Usage Procedure
| 1.Set the ECU in the dealer mode. |
i

W

| 2.Check the fault code using either the “ABS" warning light method or the pocket tester method. |

il

[ 3.Judge the fault location referring to the fault code table (P [11-19) |

4.Repair the fault location correctly.
(Refer to the relevant section in “TROUBLESHOOTING” on P I11-22)

4
| 5.Erase the fault code. |
W15




SELF DIAGNOSIS FUNCTION oF Ecu | ABS ()

GEF

, (White/Red)

f-16

1. METHOD OF SETTING THE DEALER MODE
IN ECU
1)Remove the seat. Remove the protection
cap @ from the ABS test coupler (O in the
tail cowl.
2)Connect the test coupler adapter (3) (or diag
tester) to the ABS test coupler (). The T/C
terminal (@) {Sky blue) will be grounded and
the ECU will be set in the dealer mode.

MNOTE:
When checking the fault code after setting the
ECU in the dealer mode, make sure that you
use a fully charged battery.

&) Ground (Black) terminal
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2. PROCEDURE FOR CHECKING THE FAULT CODE

There are two methods for checking the fault code, depending on the status of the fault - using
the "ABS" warning light or using a pocket tester.

The details of these methods are given below,

* When a current fault is detected (method of checking the fault code detected currently):
a.Check the fault code using the pocket tester.
Since the "ABS" warning lightis on currently, you cannot check the faultcode using the “ABS*™
warning light.

* When a current faultis not detected (method of checking the fault code detected in the past):
a.Use the pocket tester.

b.Use the “ABS" warning light.

You can check by either of the two methods.

NO™E:
Rec ..d all the displayed faults and check all the check items for each fault.

a.Method of checking the fault code by pocket tester

ABS test coupler Pratection cap
. Lock plate

’Gruundm
mﬁﬂ%ﬂckl
@r/ (i (White / Rad)
T/C terminal . :

Light terminal
White / Red)

[Light green)

1)Set the ECU in the dealer mode. (Refer to “METHOD OF SETTING DEALER MODE* (P 1il-16).

2)5et the range @ of the pocket tester (1) at DC 20 V.

3)Connect the negative terminal @ of the pocket tester to the T/F terminal (3 (light green) of the
test adapter (&), Connect the positive terminal (£ of the tester to the positive terminal (7 of the
battery.

4}Read the fault code from the deflection of the pocket tester by the method described below.

NOTE:
The pointer of the pockettester swings in the range of 0 to 12 V. The fault code value can be read
by measuring the number of seconds the pointer stops on the 12 V position.

-7
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1 Nam 2 Item 3 itemn
Indicates faull code 12 Indicates faull code 21
— o — e e

# The pointer of the pocket tester stops on the 12 V position for 1 second = indicates the value
10.

* The pointer of the pocket tester stops on the 12V position for 0.5 seconds = Indicatesthe value
1

* The sum of the values obtained above, indicates the fault code number.

NOTE:
Counting is notnecessarily atthe 0 V position. However, if the pointer remains at the 0 V position

for 3seconds and then swings to the 12 V position again, itindicates that the output for the next
fault code has started.

b.Method of checking the fault code by “ABS" warning light

1}Set the ECU in the dealer mode. {Refer to “METHOD OF SETTING THE DEALER MODE"
(P llI-16))

2)The “ABS" warning light may flash by the 2 patterns described below.

"ABS" warning light flashes every 0.5 sec-
onds {output of normal code)

There are no fault codes stored in the ECU
{No current fault in the system. Refer to C-6
on P II-22)

“ABS” warning light flashes irregularly (Out-

The ECU is sending the fault code signal.

put of fault code)

Interpret this as follows:

1 Hem
Indicates tault code 14

Keaxt itam

r
“AB5T WARNING

i 0

LISHT G | P gy FD A =
1U| + 1|+1!+i1+1| |
% T | 1
. i
| S
seconos —| 30 [ 1.0 | 1.5 |usiué-:s-nfgt-.5|uslus| 3.0
| | |
| R W

* “ABS" warning light comes on for 1 second = Indicates the value 10.
* "ABS" warning light comes on for 0.5 seconds = Indicates the value 1.
* The sum of the values obtained above indicates the fault code number,

NOTE:

There is no need to count the number of seconds the light is OFF. However, if the light is OFF
continuously for 3 seconds and then flashes again, itindicates that the output for the next fault

code has started.

18
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ABS

(@)

3.JUDGING THE FAULT LOCATION
The possibility of a fault in the system can be judged by using the fault code table given below.
Read the fault code corresponding to the fault code value, obtained by using the “ABS" warning
light or the pocket tester.
Use this table in combination with “TROUBLESHOOTING” (P II-22). Check each item that may
be considered a cause, find the real cause of the fault and restore it correctly.

MNOTE:
Record all the fault codes that are displayed, Check all the relevant check items,
Fault code table
Fault code Phenomenan Check Reference
111*1) Front sensor signals are not | » Front sensor mount C-5-1 and
received properly. * Front sensor lead wire, cou- | Electrical
pler
s ABS harness circuit
* Front sensor housing
12 Rear sensor signals are not re- | » Rear sensor mount C-5-2 and
ceived properly. * Rear sensor lead wire, cou- | Electrical
pler
* ABS harness circuit
« Front sensor housing
1314 Abnormal signals have been | = Sensor mounts C-5-3
detected from the front {13} or | * Sensor housing
rear (14) sensor. = Sensor rotor
15 (*2) Discontinuity in the sensor cir- | » Sensor continuity C-5-4
cuit has been detected. = ABS harness circuit
+ Coupler connections of sen-
sar
21 Discontinuity or shortcircuitin | * ABS harness circuits C-5-5 and
the solenoid circuits has been | « Coupler of solenoid Electrical
detected. * Solenoid
AN Discontinuity has been de- | » ABS harness circuit C-5-6
tected in the wiring system be- | » Fail safe relay circuit
tween the fail safe relay and | * Coupler of solenoid
solenoids.
32 Abnormal response of fail safe | » Fail safe relay C-5-7 and
relay has been detected. = ABS harness circuit Electrical
a3 Abnormal motoroperationhas | « ABS harness circuit C-5-8 and
been detected. (Motor doesnot | » Coupler of motor Electrical
rotate) » Fail safe relay
* HU motor circuit
34 Abnormal motoroperation has | » Fail safe relay C-5-9 and
been detected. (Motor contin- | » ABS harness circuit Electrical
ues to rotate without stopping) | * HU motor circuit
41 One of the wheels does not | » Forced dragging of a wheel | C-5-10
recover from the wheel locking | » HU operation test
tendency in spite of continu- | (Refer to "D-7-3")
oustransmission of commands |  Brake hydraulic piping
by the ECU to release hydraulic
pressura.

-1a
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Fault code Phenomenon Check Reference
51 Power supply switched on to | « Battery voltage C-5-11

activate ABS when the battery
voltage was low but it could
not be activated because of the
drop in voltage.

* Power supply line connec-
tions (Fuse, main switch,
ECU)

Current| There may be a fault in the | « ABS harness circuit D-1 and
fault (C-4) | ECU. (Test coupler circuit) Electrical
(Tester al- « ECU (replacement)

ways indi-

cates 12 V)
NOTE:

1

Eault code “11” is displayed even when the front wheel has stopped and the rear wheel rotates

for more than 20 seconds.
-l2.

Fault code “15" is displayed when there is a connection fault in either the front or rear sensor
or the sensor is shorted, and the motorcycle is not running.

4.RESTORING FAULT LOCATIONS

Check all the locations that may be faulty after referring to the relevantitemin the “TROUBLE-
SHOOTING” (P I1I-22) and correct the fault properly.

5.METHOD OF DELETING THE FAULT CODE

1.Connect the test coupler adapter () to the

ABS test coupler @.

Refer to “METHOD OF SETTING THE

DEALER MODE" (P llI-18).
2. Turn ON the main switch.

The fault codes recorded previously are
indicated by the “ABS” warning light.
3, Turn OFF the “ENGINE STOP” switch @

CAUTION:

If you push the starter switch withoutturning
off the engine stop switch, the engine will
start. Therefore, be sure to turn the engine
stop switch off before pushing the starter

switch.

4.Push the “START" switch @ at least 10

times within 4 seconds.

11-20
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fE Lighton
I Light OFE
Flashing
"N 'I a0 [05[05 :ﬁ‘.'é';; [
W ing Light |,| sec. lsg}: ecig'&i \

Repeat hereatter

mn-21

NOTE:
The CIL LEVEL indicator light comes on when
you push the starter switch. Note that this is
not a fault.

5.Confirm thatthe "ABS" warning lightcomes
on continuously for more than 2 seconds.

6. Turn OFF the main switch.

7.Turn ON the main switch again,
Confirm thatthe “ABS" warning lightlights
up for 1.4 seconds, becomes OFF for 3
seconds and then starts flashing at 0.5 sec-
ond intervals.

8.Turn OFF the main switch.

8.Disconnect the test coupler adapter from
the ABS test coupler. Fit the protection cap
on the ABS test coupler, With this opera-
tion, the fault code deletion work is com-
pleted.

NOTE:
Make sure you fit the protection cap correctly
on the ABS test coupler.

MNOTE:
The fault code remains in the memory of the
ECU. To prevent duplication of past fault
codes, make sure you delete the fault code
after finishing the maintenance work.




ABS

©

TROUBLESHOOTING
TROUBLESHOOTING
BASIC PROCEDURES
Proceed with troubleshooting by following the flow chart given below and working through the
basic procedures from [l to [0,
For detailed checks and repair work, refer to "DETAILED PROCEDURES" (P 11l-24) and perform
the work correctly.
Troubleshooting flow chart
A
Check the “ABS"
r warning light —l
81 B8-2 B3 B-4

“ABS" warning
light does not

"ABS" warning
lightkeeps flashing

“ABS" warning
light remains ON

Comes on for 1.4
seconds, thengo.

come on off
£-1 C-2 C-5 c-6
Onlythe"ABS"| | Allindicator EE;gNE Currern fault | |Pastfaults| | Flashes
watring light| | Fightadenat bl Remedy | [#Set  the| [eSer the M every 0.5
does not be- awitch dealermoda| | dealerimods| | SecONds
come ON cirouit sCheck the| |#Check the
fault code fault code
]
Check/
remedy’
the check
il Check the check
itermns
C-5-1 - C-5-10
I Check the inspac-
l tion items
D-1 D-3 D-4, 6 D-2 D-6 D-1
Replace Retertatha | | |Refer to the mainte- | | Refertothe main: | | Refor to the || Refer to the
ECU mainta- nance of “WHEEL SEN- | | tenanca of “FAIL | | maintenance || mairtenance
nance of SOR/SENSORROTOR" | | SAFE RELAY™ af THU" of “ECLU" -
“BRAKE 1 - Explain to
LIGHT J | the customer
RELAY® | that there is no
D-7-3 functional
connection HU epera- problem.
position. tion test
k 0K
[ Are all the faults corrected? |
gho 10K
( Return to (& ) Dalate the recard of
fault codes. (Rafer to END

111-181
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[Al block: Check the indication of “ABS” warn- [C] block: Detect the causes and position of
ing light. faults / correct the fault locations

[El block: Check the system related to the fault {other than faults related 1o ABS)
occurrence. D] block: Servicing of ABS related faults

Precautions during troubleshooting

» Follow the basic procedures for troubleshooting given in the flow chart “TROUBLESHOOT-
ING (P III-22)". Check the items sequentially from blocks [&] — [B] — [€] — [B] and remedy the
fault. Take care because If you omit or make a mistake in the procedure, your diagnosis will
be wrong.

= When there are more than 2 fault codes, the smaller fault code number will come first. Also,
be sureto record all the displayed fault codes, check all the items and then start the repair work.

* Do not delete the fault codes during the troubleshooting work. Make sure you delete them
after all the checks and repair work are completed.

& For inspection and servicing of ABS related items, always carry out the “FINAL INSPECTION
(D-7)" of the motoreycle.

Precautions during maintenance of motorcycle fitted with ABS

« The ABS components have been accurately adjusted, Therefore, take adequate care to handle
these components carefully and avoid damage to these components through impact or
tension.

* ECU, HU, sensors and relay box cannot be disassembled. Therefore, do nottry to disassembile
*m.

« All the faults (fault codes) detected by the ECU once, will be recorded in the memory of the
ECU. Therefore, after servicing is completed, make sure you delete the fault codes. (Thisis a
measure to avoid duplication of past faults, if a fault recurs.}

n-23
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DETAILED PROCEDURES

CHECKING OF FAULT BY “ABS” WARNING LIGHT

Preparation ] Turn ON the main switch. (Do not start the engine.)

Symptoms R‘i';::“
1) "ABS” waming light does not come on. B-1
2} "ABS" warning light keeps flashing B-2
3) "ABS" warning light remains on. B-3
4) “ABS" warning light comes on for 1.4 seconds, then goes off. B-4

|EXEERY CHeCK THE SYSTEM RELATED TO THE FAULT OCCURRENCE

B ["ABS"WARNING LIGHTDOESNOTCOMEON -~

Symptoms

1) Only the “ABS"™ warning light does not come an
2) The “ABS" warning light and all other indicator lights do not come on

B2 | "ABSTWARNING LIGHTKEEPSFLASHING =~ =~

%thrunﬂ'

Before starting the checks, make sure that the battery is completely charged.

Inspection items Countermeasures v
Is the T/C terminal of the ABS test coupler "SETTING
grounded? THEDEALER
1) Grounded (NG) » Disconnect the test adapter from |MODE
the ABStestcoupler. Insertthe pro- | P 11181
tection cap in the test coupler.
NOTE:
If the test adapter is connected to the test coupler, then the T/C terminal will be
grounded.
2)Not grounded (OK) Cc-3
NOTE:

B3 |"ABS"WARNINGLIGHTREMAINSON = = =

B

ensures that the connection is
proper.

Inspection items Countermeasures H'i::::'
Are both couplers properly connected to “COUPLER
he ECU? LAYOUT
the DRAWING®
1) Connected (OK) P 1-9)
2) Not connected {NG) * Connect the coupler to the ECU so
thatyou hear a distinct "click”. This C-4

S

B4 [ “ABS" WARNING LIGHT COMES ON FOR 1.6 SECONDS, THEN GOES OFF

Status e
Nofaultis detected inthe system currently but the normal operation of the system Cs

and the fault history of the past can be checked.

I-24
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TIONS (OTHER THAN ABS RELATED FAULTS)

DETECTING THE CAUSES AND POSITION OF FAULT / RESTORING FAULT LOCA-

B@S&*&f‘aﬁf@ﬁ Ll

ES'MTCH# IRNEDON. . .. éc.wsé e

GHT DOES NOT COME ON WHEN THE MAIN

e
P %ﬁwﬂiﬁ Sk e e 3@&3

Inspection items Countermeasures bl
é ,‘5 L |
B0l ididiios
I0ecidio) liglee 2 des
| | Il ferded
S
@ @
Check visually
1) Checkthefusesof INDICATORIVABSZ). | # Ifthefuse isblown, checkthe cause |“FUSE
|5 a fuse blown? and correct it. Then replace with a | INSPEC-
new fuse. TION®
2} Are both couplers properly connected | » Connect the coupler to the ECU so | P 382)
to the ECU? thatyou hear adistinct “click”, This LEEEELTEH
ensures that the connection is | o, oiye.
RropeT: P 19)
Check using the test coupler adapter.
lconnectthe ABS testcoupler andthe test
coupler adapter.)
1) Connect the “ABS" warning light ter-

minal "White/Red” of the test adapter

to the ground (or negative terminal of
e battery).

a."ABS" warning light comes on:

s There may be a discontinuity in the | » If the wire harness is defective, |"CIRCUIT
wiring in the wire harness. Perform replace with a new wire harness, |DIAGRAM®
the continuity test.

b.”"ABS" warning light does not come | » Replace the bulb or set the bulb |“ciRCuUIT
ON: correctly, | BIAGRAM™

¢ There may be bulb filament blow-out
or disconnection of the “ABS" warn-
ing light.

2) Disconnectthe ECU couplers and check

the continuity of the “White/Red” lead.

a.There is continuity,

* ECU is defective. + Replace with a new one. -1

b.Discontinuity

* There is a fault in the wire harness | « Repair or replace the harness. "CIRCUIT
warning light circuit. DIAGRAM"™

H-25
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= After you check all the above mentioned items, return to [& block (P 111-22).

(C2 | NEITHER THE "ABS” WARNING LIGHT NOR OTHER INDICATO
Inspection items Countermeasures
Check the electric power system
1) Is the battery connected correctly? * Make sure that the connections are | "BATTERY
firm and proper. LN S PEC:
2)Is the battery voltage correct? * Re-charge or replace i
3} Is the main fuse blown? * [nvestigate the causes, repair and “FUSE IN-
replace the fuse SPECTION”
Check the harness and coupler connec- e
tions.
1} ls the main fuse coupler connections "COUPLER
proper? LAYOUT
2) Is the coupler for the main switch con- | * Connectthe couplers ensuring that | DRAWING”
nected properly? you hear a distingt “click” when | P12
3} Is the meter coupler connected prop- you cannect them.
erly?

[c3  [7ABS" WARNING LIGHT KEEPSFLASHING

o

£l e e SR e B
o LS L ?:-%% e S

Inspection items Countermeasures

Heference
ftams

Check the coupler connection.

Check the status of the brake switches
{front and rear) without starting the en-
gine. Does the brake light come on when
you apply thefront or rear brakeindepen-

light relay coupler)

(Between “Brown/Green” of ECU
coupler and "Brown/Green” of
brake light relay coupler)
{Between “Yellow" of ECU coupler
and “Yellow" of tail light coupler)

2.The brake light comes on regardiess of
braking operation

(Between "Brown/Blue” of the
brake light relay coupler and
“Brown/Blue” of front brake switch)
(Between "Brown/Green” of brake
{1)Brake light relay light relay coupler and “Brown/
Green" of rear brake switch)

{2)Brake light relay operation circuit

1) Are the couplers for stop light / switch | « Connect the couplers ensuring that | “COUPLER

systems properly connected? you hear 8 distinct “click” when [LAYOUT
2) Are the couplers of ABS and main har- you connect them. DRAWING"
ness properly connected? P 1-8)

dently?

1.The brake light comes on normally dur- |  Repair or replace as necessary. “CIRCUIT
ing braking operation (Between “Brown/Blue” of ECU |DIAGR?
# Check for discontinuity in the leads couplerand “Brown/Blue” of brake

Check stop light relay operation.  |«gireuir
Repair or replace as necessary DIAGRAM"

D-2
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the frant brake or the rear brake is ap- | Correct
plied, or when both brakes are applied.
Comes "ON" when both brakes are re-
leased.

(1) The relay type is not correct.

Inspection items Countermeasures "",:"‘”"
3.The brake light stays off regardless of "COUPLER
braking operation LAaYouT

(1) Light filament blown out » |[nspection and replacement of DRAWING™
brake light P1-8)
(2) Light connector disconnected * Inspection of brake light connector
(3) Brake light defective * [nspection and replacement of D3
brake light
{4) Brake light disconnected # [nspection of brake light connector
4.Brake lights goes "OFF" when either | Inspection of brake light relay 4UB — D3

[C~. [CURRENT FAULTDETECTEDINSYSIEM. | e

Execution items

eference
items

Sat the ECU in the dealer mode.

* Check the fault code using the test coupler adapter and pocket tester. Judge
the fault location from the fault code table.

“SETTING
THE DEALER
MODE"

P Il-18)
“Fault code
table”

{P 118}

R NORMAL OPERATION OF SYSTEM

Execution items

Set the ECU in the dealer mode.

1/Warning light flashes every 0.5 seconds. {output of normal code)

2)Warning light flashes irregularly {output of fault codes recorded in the past)
* Check the fault codes and judge the fault locations from the fault code table.

"SETTING
THE DEALER
MODE"

P li-18)
"Fault code
table”

P li-19)

n-27



TROUBLESHOOTING

(=)

e e
L aax%@%ﬁéaml&gwhi e

front wheel sensor

Preparation | TURN OFF THE MAIN SWITCH ONCE, THEN SWITCH IT ON AGAIN.
Symptoms Fault check locations Inspection items et g
*ABS" warning light | 1)Defective connec- | » Disconnection of wheel sensor D-4
remains ON. tion in the front connector
wheelsensorcircuit | » Discontinuity of wheel sensor D-4
lead wire or coil
+ Discontinuity of sensor circuit | "CIRCUIT
of wire harness DIAGRAM"
= Disconnection of ECU connec- D-1
tor terminal
“ABS" warning light | 1JRear wheel has | » Nota fault
comes on for 1.4 sec- been rotated for
onds, then goes off. more than 20 sec-
ondswhile thefront
wheel was stopped.
2)No signal is output | = Disconnection of wheel sensor D-4
from the front | s Sensor rotorfault D-4
wheel sensor. = Shorting of wheel sensor orlead O-4
3iShorting of front | « Shorting of sensor circuitofwire
wheelsensorcircuit harness seIRCUIT
DlAGRAM"
4)Drop in output of | » NOTE 1 bt

NOTE 1:

The sensor signal output may drop because of a fault in the bearing of the front wheel, wheel
axle, wheel, or sensor housing. Check for clearance, distortion, bending in these components

and repair if necessary.
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R e ) Fault code 12
Preparation | TURN OFF THE MAIN SWITCH ONCE, THEN TURN IT ON AGAIN.
Symptoms Check locations Inspection items i
“ABS" waming light | 1)Defective connec- | » Disconnection of wheel sensor D5
remains ON tion in the rear cannector
wheelsensorcircuit | « Discontinuity in wheel sensor D-5
lead wire or coil
 Discontinuity In wire harness | "CIRCUIT
sensor circuit | DIAGRAM®
# Disconnection of ECU connec- D-1
| tor terminal of wire harness
“ABS" warning light | 1)Thefrontwheelhas | » Not a fault —
comes on for 1.4 sec- been rotated at a |
onds, then goes off. speed greater than
11 km/h with the
rear wheel at a
standstill.
2)No signal is output | » Wheel sensor disconnected D-5
fromthe rearwheel | ¢ Fault in sensor rotor D-5
sensor. + Shorting of wheel sensoror lead 05
3)Shorting of rear | « Shortingofsensorcircuitofwire | «opeur
wheel sensor cir- harness | DIAGRAM"
cuit.
4)Drop in output of | « NOTE 2
the rear wheel sen- D5
sor.

NOTE 2:

The sensor signal outputmay drop because of afaultinthe bearing of the rear wheel, wheel axle,
wheel, or sensor housing. Check for clearance, distortion, bending in these components and

repair if necessary.
NOTE:

The “ABS" warning light may flash when running over extremely bumpy or uneven roads. If you
col..nue to run the motoreycle further, while the warning light flashes, the fault code “11” or
*12" may record this fault, depending on the status at that time.
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wéf’ﬁ? %s;‘%ﬁz;%&mm ; Fault code 13

Aeferance

Fault location Inspection itams afae
Mounting of the wheel sensor is not cor- | * Mounting status of wheel sensor D-4,5
rect with respect to sensor housing

* Mounting status of sensor housing D-4, 5
with respect to wheel

Mounting of the sensor rotor is not cor- | » Press-fitting status of rotor with | D-4,5
rect respect to wheel
# Check forforeign matterinthe area D-4,5

where the rotor is attached.

Fault in the teeth of the sensor rator » Flaws, cracks or dents on the rotor D-4,5
teeth surface
« Foreign mattersticking on the rotor D-4,5
teeth surface

Drop in sensor output « NOTE 3 D-4,5

NOTE 3:

The front or rear sensor signal output may drop because of a fault in the bearing of the wheel,
wheel axle, wheel, or sensor housing. Check for clearance, distortion, bending in these
components and repair if necessary.

Rl T
+ 3 ferance
Fault location Inspection items Raing
Discontinuity in the front / rear wheel | » Disconnection of front / rear wheel D-4,5
Sensor circuit SEensor connector

= Discontinuity in front [ rear wheel D-4, 5
sensor lead ar coil

+ Discontinuity in sensor circuit of | =circuir
wire harness DIAGRAM"

* Disconnection of ECU connector D-1
terminal of wire harness

NOTE: =

@ Checkfordisconnection of sensor lead connectorsin both the front wheel and the rear wheel.

# If you run the motorcycle when fault code 15" is indicated and if a fault in the front wheel or
the rear wheel Is specified, the fault code will change from “15” to “11" or *12",
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Fault code 21

e e Q&W-‘#“'

S
4 %%F §$1§@=§9‘%-§

e

Fault Incatunn Inspection items m’::f.:'fe
Discontinuity or shorting in the solenoid
circuit.
1)Solenoid coupler: = Disconnection of terminal of sole- bD-2
noid coupler
2}HU solenoid: = Check continuity of front/rear sole- D-2
noid
# Check insulation status of negative D-2
terminal of battery and all termi-
nals of solenoid
3)Wire harness: = Check continuity of solenoid circuit
-3 » Checkthe insulation status between
T-@ | Check Front T the solenoid circuit and negative
g % eantinuity 2,.! 59|m.|d| @ terminal of ban-ew
] g 13
| |"'“J |
}'-WL L I |
WisE Rear
solanoid
Fault locatlon Inspection items Corae
Discontinuity between the fail safe relay *COUPLER
and the solenoid LAYOUT
1)ABS pump fuse: # Check for fuse blow-out | DRAWING™
2)Solenoid coupler: | 1P 1-8)
3Wire harness » Disconnection of solenoid coupler
| Fromt | = Check continuity of the “White/ b1
(3) saleneid) Brown"” wirgs between ECU and
@—[w' f fail safe relay
Wi » Disconnection of ECU connector
@ N | * Check continuity of white lead in
=EH 3‘:" | the solenoid circuit
Check  flear
o-3 J continuity - $0lenoid
4)Fail safe relay ¢ Checkwhether the aperation of the D-2
on this side fail safe relay is normal.
= Check continuity between the ter-
minal of fail safe relay coupler and
positive terminal of battery
* Remove the ABS fuse and check for
continuity between the “Brown/
White” wires of fail safe relay and
Fuse bax the ECU.
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Fault location Inspection items oy
Fault in the fail safe relay.
1) Fail safe relay: & Check for normal operation of the D-2
fail safe relay.
2} Wire harness; * Checktheinsulation statusbetween |“COUPLER

the “White" and "Red” terminals |LAYOUT
of coupler for fail safe relay. (After |[DRAWING”
disconnecting the ECU and the wire |(P 18]
harness and the fail safe relay)

e e
- 58 e

L B Fault code 33

Fault location Inspection items R'i!t:::l:“
Fault in motor operation. (Motor stops ‘COUPJ;ER
and does not rotate.) LAYOLS
1)ABS pump fuse: » Check for fuse blow-out. FPRI-Z\'}‘-'”‘-—
2)Fail safe relay: + Check whether the fail safe relay D-2

operates normally,
Disconnectthefail saferelay.Check | “COUPLER
for continuity between the red ter- |LAYOUT
minal of the ABS harness connec- | DRAWING”
tor and A terminal {wire harness (P19
side) of the ABS pump fuse in the
fuse box.

3)Wire harness:

A terminal

Check the continuity between the
positive terminal of the battery and
B terminal of the ABS pump fuse.
Disconnect the ECU and fail safe
relay from the wire harness.

Checkforcontinuity inthe lead wire

harness.
{(W/B — W/B, RAW — R/W).
4)Fail safe relay # Check that the fail safa relay oper-

ates normally
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R s ﬁ% o | e
e s = Fault code 34

Reference

Fault location Inspection items et

Faultinthe motor operation. (Motordoes "COUPLER
not rotate) LAYOUT
1)HU pump motor: » Disconnection of coupler of HU |DRAWING®
pump motor (P 1-8)
» Check continuity of pump motor D-2
2)Wire harness: = Check the continuity between the
“Black” terminal in the pump mo-
tor coupler of the wire harness and
the negative terminal of the battery
with the HU pump motor discon-
nected from the coupler)
Check the continuity between the
“Red/MWhite" terminal of ECU cou-
pler and “Red/MWhite" terminal of
coupter for pump motor. {with the
ECU coupler of wire harness dis-
connected)
Check the insulation between the
“Red/White” terminal of the pump
motor coupler of wire harness and
the positive terminal of the battery.
with the fail safe relay discon-
nected)
Check that the fail safe relay oper-
ates normally. D-2

3)Fail safe relay:
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Fault code 41

Fault location

Inspection items

Reference
itams

The locking tendency of the wheel can-
not be eliminated.
1)Wheel rotation:

2)Master cylinder and caliper

3)Brake fluid:

4)Brake piping

5)Solenoid coupler terminal:
6)HU

7INo problems in all the items mentioned
above.

+ Checkthatthe front and rearwheels
rotate smoaothly without drag. (dirt
and rust on the caliper piston, de-
formation, rustand dirton the brake
pad}

Make sure there is no free play in
the front wheel bearing, no bend-
ing of wheel axle and no deflection
of the brake disk.

When the brake lever or the brake
pedal is operated, the force must
be correctly transmitted. When the
brake lever or the brake pedal is
released, the force must be cor-
rectly released.

Check the quantity of brake fiuid in
the reservair tank visually (water,
foreign matter contamination, sol-
ids and dirt).

Make sure there is no air in the
brake system.

* Make sure there is no bending or
deformation of the brake piping.
(Between HU pump — front and
rear caliper)

Make sure that there is no error in
connection of the brake hose pip-
ing of the HU and master cylinder,
caliper side.

Make sure the front and rear sole-
noid coupler connections have not
been accidentally reversed.

Color of terminal

Solenoid side ECU side

Frant | White White / Blue

Rear |White White { Green

* Replace the HU with a new one.
Connect the piping and wiring cor-
rectly and test the HU operation.

Servica
Manial
CHAFTER &

Service
Manual
CHAPTER 3

*COUPLER
LAYOUT
DRAWIN,
P 1-9)

D-7-3

NOTE:

s |f connections have been reversed or made incorrectly, when the HU operation test described
in D-7 is carried out, a phenomenon can be observed in which the lever or pedal encounters
resistance and does not extend for its full stroke, but is slowly pressed back inte position

without any pulsating motion.

« Ifthefrontand rear connections have been made incorrectly, and if you perform the operation
test of HU described in D-7, the sequence of HU operations for the front and rear will be

reversed.
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Fault location

Reference

Inspection items

iterms

o A

Drop in battery voltage » Check the battery voltage. “BATTERY
Charge the battery or replace it. INSPEC-

Fault in power supply line s Check the continuity of the power | TON”
supply line. (P 3-76)
Battery — Starter relay {(Main fuse) | “ClRcuIT
— Wire harness — Main switch — | DIAGRAM"
Fuse box — ECU

C6 | "ABS" WARNING LIGHT FLASHESEVERYO5SECONDS

S

This indicates that the ECU has not recorded the faults in the past. The "ABS" warning light
comes on up sometimes, but if the pastfaults are not recorded, the “ABS" warning light may
come on or flash because of faults at some other locations of the motorcycle. Please explain
th~ ~ause of the flashing and that there is no problem in motorcycle.

than 10 V, the system starts working
again.

Counter
Symptoms Causes measures
Temporary flashing of the warning light
1)"ABS" warning light flashes while | « Rear wheel is running idle when the
running but later becomes normal motarcycle is on the main stand.
2)"ABS" warning light flashes butifthe | » Rear wheel running idie
main switch is turned OFF and | » Wheelie
switched ON again, theflashing stops, | ® Continuous runningover bumpy road
surfaces
* Front orrear brake switch is defective | Adjust or
or adjustments are incorrect replace
Drop in voltage
NOTE:
Forthe ABS toworkcorrectly, the power
supply voltage must be at least 10 V.
If *ne power supply voltage drops be- | » Fault in the generator system “BATTERY
I 10 V, the “ABS" warning light | » Battery fault INSPEC.
comesonand the ABS operation stops. TioN-
However, if the voltage becomes more {P 3-76)

ABS stop due to ECU

The ECU judges that the system
should stop functioning because of
the adverse effects of extreme influ-
ences such as electric waves, static
electricity or radicactivity and stops
the ABS functions automatically, (The
defects are not indicated currently,
therefore there is no problem in the
system functions. Please explain and
assure the customer that he can con-
tinue to use the ABS system as it is.}

135



SERVICE OF COMPONENTS | ABS ()
SERVICE OF COMPONENTS
ECU FAIL SAFE RELAY 4 RAKE LIGHT RELAY
(1) Fail safe relay
(@ ECU cover

(@ Electronic control unit (ECLU)
(@) Brake light relay
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In-37

[D-Tlecu

Remowval

1.Place the motorcycle on a level place onits
centerstand.

2.Aemove:

= Seat()
Refer to "COWLING REMOVAL AND IN-
STALLATION" in CHAPTER 1.

3.Remove:
s Band (D
s Electronic control unit @ (ECU)

NOTE:
When removing the ECU, carefully pull the
ECU lead (3 so as not to cause damage to the
ECU coupler unit.

4.Pull back the lid cover (I)
5.Disconnect:

= ECU coupler (@)

s ECU coupler 3

CAUTION:

Do not pull the ECU leads to remove tha ECU
coupler. Remove each terminal carefully while
pressing the lock (&),

Inspection

1.Inspect:

& ECU terminals (1)
Cracks/Damage — Replace.

* ECU coupler (@) terminals
Disconnected/Dirty — Repair.

MNOTE:
If the coupler is clogged with mud or dust,
blow it off with compressed air.

2.Inspect:

¢ ECU cover (1

* Lid cover @
Wear/Damage — Replace
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Installation

Reverse the "REMOVAL" procedure. Note
the following points.

1.Install;

* Electronic contral unit (I) (ECU)

* Band &)

NOTE:

= Connect the ECU coupler unit properly,
ensuring that you connect it without dam-
aging any terminal, until @ “click” sound Is
heard.

* Be sure that the rib inside the lid (@ sits
correctly in the groove @ on the ECU cover

@)

EWA FAIL SAFE RELAY

Removal

1.Piace the motorcycle on alevel place on its
centerstand.

2,Remove:

» Seat

» Side cover {right}
Refer to “COWLING REMOVAL AND IN-
STALLATION™ in CHAPTER 1.

3.Remove:
* Fail safe relay (1)
from bracket @)
4.Disconnect:
» Coupler @ {tail safe relay)

Do not pull the fail safe relay leads to remove
the fail safe relay coupler.

Remove each terminal carefully while press-
ing the lock (@).

Inspection
1.Check:
* Continuity of solenaid relay.
LE R St T S A
Checking steps:
# Connect the pocket tester (1 x 1) to the
following terminals.
i-38
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@ First, check the solenoid relay for continu-
ity between terminals (i) and @,

Tester (+] lead — Black terminal (1)
Tester (-] lead — White terminal (&

If the tester shows “«=" — Replace fall safe

relay.
Q) ® Second, check the solenoid relay for the
Salenoid relay continuity between terminals & and (3
Tester [+ lead —
Brown/White terminal (3
Solenoid relay standard valus Tester (-} lead —
e | @ | @ | ® | @ | @ White/Brown terminal @
P — O__O | O_LO If the tester shows “=" — Replace fail safe
- relay.
hen batmery powsr| @ Third, connect the battery positive (+) ter-
el O‘—o minal to "Brown/White” terminal @), and
| | the battery negative (-) terminal to “White/

Brown” terminal @,
Check the solenoid relay for the continuity
between terminals (2) and &

Tester (+] lead — White terminal 2
Tester (-] lead — Red/Blue terminal ()

If the tester shows "=" — Replace fail safe
relay.

Take care to avoid shorting between the
positive and negative terminals of the bat-
tery when connecting the relay terminal and
battery.

FAREEER A A EFERAN RPN DARNE RN RS

2.Check:

» Continuity of motor relay.

e R RS e e R

Checking steps:

e Connect the pocket tester (€2 < 1) to the
motar relay terminal.
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Matar relay
Metor relsy standard value
Tamiminemsae | @ | @ | @ |

Kot canaison | ()

@
O

\M‘uﬂmrvml
supply connstsed ()_
hertween 3 and (0

O

® First, check the motor relay for continuity
between terminals (1) and (2.

Tester (+) lead —
White/Black terminal (1)
Tester (<) lead — White terminal (Z)

-

If tester shows “=" — Replace fail safe

relay.

NOTE:
Make sure you do not reverse the connec-
tions of testlead because you will not be able
to detect the fault.

® Second, measure the motor relay for resis-
tance between terminal (@ and (3.

Tester (+) lead — White terminal (2
Tester (-} lead — White/Black terminal (1)

IH-40

Motor relay resistance:
80 ~ 120 2 at 20°C (68'F)
Qut of specification — Replace fail safe relay.
® Third, connect the battery positive {+) ter-
minal to “White"” terminal &, and connect
the battery negative (-} terminal te "White/
Blue” terminal (1.
Check the motor relay component for the
continuity between terminals @ and (@),

Tester (+) lead — Red/Blue terminal &)
Tester (-} lead — Red/White terminal =

If the tester shows “==" — Replace fail safe
relay.

CAUTION:
* Take care not to reverse the battery con-
nections because the diode will be dam-
aged.
* Take care to avoid shorting the positive
and negative terminals when connecting
the battery and relay.

REERRRNEREACARARAAN R TR R R R T R RS

3.Check the HU operation
Refer to D-7-3
“ABS" warning light comes on again
— Inspect wire harness continuity and re-
place the ECU.
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Installation

Reverse the "Removal” procedure,
Note the following points.

1. Install:

* Fail safe relay ()

NOTE:
Connect the fail safe relay coupler properly,
ensuring that you connect it without damag-
ing any terminal, until a “click” sound is
heard.
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3 |BRAKE LIGHT RELAY

Removal

1.Place the motorcycle on a level place on its
centerstand.

2.Remove

* Seat

= Side cover (left)
Refer to "COWLING REMOWVAL AND IN-
STALLATION" in CHAPTER I

3.Remove:

* Brake light relay (O
from bracket @

4.Disconnect

» Coupler (3) (brake light relay)

NOTE: =
Do not pull the brake light relay leads to
remove the brake light relay coupler.
Remove each terminal carefully while press-
ing the lock ().

Inspection
1.Check:
= Continuity of brake light relay

FRRAFEFERRFFIFRRAF R FRAR AR R R

Checking steps:

e Connect the pocket tester (Q x 1) to the
following terminals.

@ First, check the brake light relay for conti-
nuity between terminal @ and @.

ﬁ
!

Tester (+) lead — Yellow terminal ()
Tester (<) lead — Brown terminal (2)

If the tester shows “=" — Replace brake
light relay.

® Second, connect the battery positive (+)
terminal ta "Brown/Blue" terminal (3, and
the battery negative (-} terminalto “Brown/
Green" terminal (2.
Check the brake light relay for continuity
between terminals (i) and @)

Tester (+) lead — Yellow terminal (31
Tester (-) lead — Brown terminal (2

If the tester shows “0" — Replace brake
light relay.
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Take care to avoid shorting the positive and
negative terminals when connecting the bat-
tery and relay.

ERAREREERAAEEFRFAAEFRERRAE ISR

Installation

Aeverese the “Removal” procedure.
Note the following points.

1.Install:

* Brake light relay @)

NOTE:
Connect the brake light relay coupler prop-
erly, ensuring that you connect it without
damageing any terminal, until a “click” sound
is heard.
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L RONT WHEEL SENSOR AND SENSOR ROTOR
I Wheel cap

@ Wheel axle

(@ Front wheel sensor

(@) Sensor rotor

& Lock washer

(& O-ring

(T) Hub cap

[85Nm (9.5 m - kg, 687t - Ib) |

i
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1l-45

ABS wheel sensor and sensor rotor

CAUTION:

= ABS components have been adjusted and
set with precision. Therefore handle these
components carefully and avoid impact or
dirt on these components.

* The ABS wheel sensor cannot be disas-
sembled. Even if you feel that the fault is
minor, do not try to disassemble and repair
it. Replace the part.

Removal

Securely support the motorcycle so there is
no danger of it falling over.

1.Place the motoreycle on a level place on its
centerstand.

2.Remove:

s Seat

* Top cover

* Inner panel (left)

* Side cowling (left)
Refer to "COWLING REMOVAL AND IN-
STALLATION” in CHAPTER L.

3.Remove:

* Front wheel
Refer to “FRONT WHEEL AND WHEEL
AXLE" in CHAPTER IV.

4.Disconnect:

« Coupler () (wheel sensor)
B.Remove:

« Bands (2



SERVICE OF COMPONENTS | ABS

©)

l-46

6.Remove:

= Clamps (1)

7.Disconnect:

= Wheel sensor lead @
from lead holders

8.Remove:
* Lead holder (D)
* Wheel sensor @

9.Remove:
* Hub cap ()
Using the cap wrench (2.

Cap wrench:
90890-01451

Inspection

1.Inspect:

= Frant whee! sensor ()
Cracks/Bends/Damage — Replace.
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2.Check:

N ——= * Front wheel sensor resistance,
haly Connect the pocket tester (2 x 1k} 1o the
—— front wheel sensor coupler terminal.
bl @ o Tester (+] lead — White terminal ()
| ] ] Tester (-} lead — Brake terminal &

While checking, do notforce the pockettester
probesinto the coupler terminals. The termi-
nal gap may widen resulting in poor connec-
tion.

Front wheel sensor resistance:
i @4 1.19 - 2.21 kQ at 20 °C (68 'F)

Out of specification — Replace.

3.Inspect:
® O-ring (1)
Wear/Damage — Replace.

4.Inspect:

* Sensor rotor (1)
Cracks/Damage — Replace.
Contamination — Clean.

FAESEFRRETFERRRAFIRRNARAAANN RO R AN RN

Replacement steps:
» Straighten the lock washer tab &),
o Remove the nut(T) and lock washer &




SERVICE OF COMPONENTS | ABS ()

@ |nstall the bearing puller (3 onto the sensor
rotor (@,

@ Install the bolt E.

o While holding the bearing puller, turn the
bolt to remove the sensor rotor.

Bearing puller kit;
90890-04127

e Clean the installation area of the sensor
rotor using a cloth dampened with solvent.

@& |nstall the sensor rotor using the spacer (.

@ |nstall the lockwasher (2) so that the projec-
tion (&) matches the groove © in the hub
and tighten the nut to specification.

4 WARNING

Always use a new lock washer.
Nut (wheel axle):
90 Nm (9.0 m « kg, 65 ft - Ib)
e Bend the lock washer tab @} along the 't

flat.

e e e T R e Y]

Installation

Reverse the “Removal” procedure.
Note the following points.
1.Install:

* Hub cap ()

; Hub cap:
3.5 Nm (0.35 m- kg, 2.5 ft - Ib)

Ill-48



SERVICE OF COMPONENTS | ABS ()

2.Install;
* Wheel sensor @)
* Lead holder @

Screw (wheel sensor):
23 Nm (2.3 m - kg, 17 ft - Ib)
Bolt (lead holder):
8 Nm (0.8 m « kg, 5.8 ft « Ib)

NOTE:
Apply a grease to the O-ring of the wheel
SEnsor.

3.Connect:
* Wheel sensor lead (1)
to lead holders

Screw (lead holder)
6.5 Nm (0.65 m « kg, 4.7 ft « Ib)

4.Install:
* Clamps (@

4 WARNING

Make sure that the brake hose and wheel
sensor lead are routed properly.

5 Connect:
* Coupler (T} (wheel sensor)
6.Install:

* Bands &

NOTE:
Always use a new band.
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7.Install:
« Front wheel (@)

%

Nut (front wheel):

95 Nm (9.5 m - kg, 68 ft - Ib)




ABS

(@)

SERVICE OF COMPONENTS
LD-5|reAR WHEEL SENSOR AND SENSOR ROTOR
(1) Holder (sensor lead)
(Z Clamp

(@ Rear wheel sensor
# Sensor housing
(&) Sensor rotor

& O-ring

& For D only

3 Nm (0.3 m = kg,
22ft-1b)

| 16 Nm (1.6 m = kg, 11 ft= b} | ’
@ | 150 Nm {15.0 m » kg, 109 ft - Ib) |
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Removal

£ WARNING

Securely support the motorcycle so there is
no danger of it falling over.

1.Place the motorcycle on a level place and
on its centerstand.

2.Remove:

* Seat

= Side cover (right}
Refer to “COWLING REMOVAL AND IN-
STALLATION" in CHAPTER |,

3.Disconnect:

* Coupler () (wheel sensor)

» Wheel sensor lead (@)
from hose holder (3

4. Remove:
* Holder
e Clamp (

)

5. Remove:
» Wheel sensor (1)

CAUTION:
Take care to avoid metal contact with the
pole of the wheel sensor when removing
from sensor housing.

152
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6.Remove:
= Rear fender (1)
{with chain guard (Z))

NOTE:
Take care not to lose the collars (3.

[&] Left side
[B] Right side

7.Loasen:

« Bolt (1) (brake caliper bracket)
8.Remove;

« Bolts @ (brake caliper)

NOTE:
Do not depress the brake pedal while the
caliper is removed.

9.Loosen:

» Locknut (1)
* Adjuster @
10.Remove:

= Cotter pin @
* Axle nut(@
+ Washer @

11.Remove:
* Rear wheel axle @
* Hear wheel

NOTE:
Push the rear wheel forward and disconnect
the drive chain @ from the rear sprocket
wheel 3.
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CAUTION:
To prevent damage to the sensor rotar, the
sensor housing &) should not be removed
before rear wheel is removed.

12.Remove:
& Sensor housing ()
* Collar @

13.Remove:
« Collar (0)
= Sprocket wheel (@)

Inspection

1.Inspect:

* Rear wheel sensor (1)
Cracks/Bends/Damage — Replace.

2.Check:

* Rear wheel sensor resistance.
Cennect the pocket tester (02 x 1K) to the
rear wheel sensor.

Tester (+) lead — White terminal 1)
Tester (-} lead — Black terminal (7}

I-54



SERVICE OF COMPONENTS | ABS | ((23)

NOTE:
While checking, do notforce the pockettester
probes into the coupler terminals. The termi-
nal clearance may widen resulting in poor
connection.

—

5| | Rear wheel sensor resistance:
s @ 1.19 - 2.21 k2 at 20°C (68°F)

Out of specification — Replace.
3.Inspect:
* O-rings (T)

Wear/Damage —+ Replace.

4.Inspect:

« Sensor rotor (D
Cracks/Damage — Replace.
Contamination — Clean.

ERFFAEFRANFTEIAARAAR I EIR R AR RN E R

Replacement steps:
® Remove the brake disc (7).

o Remove the bolts & (rear senser rotor).
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HI-56

® Remove the rear sensor rotor (3) by using
the crankcase separating tool (@), the me-
chanical seal installer &), the front fork seal
adapter (€ and the spacer (7).

NOTE:
Be careful not to allow the inner race of the
bearing to be directly.

%. Crankcase separating tool:
YU-01135-A/90890-01135

Mechanical seal installer:
¥M-33221/30890-04078

Front fork seal adapter:
90890-01186

Spacer:
80890-01309

NOTE:

* Obtain two bolts the same size as those of
the crankcase separating tool, but with a
head thin enough to fit into gap @),

* Install the bolts into the special tool with the
heads facing downward.

« Secure the bolt heads between the teeth of
the rotor and pull upward by turning the
handle of the special tool.

® Check the surface of the hub where the
sensor rotor is fitted.
If the surface is found to be rough from
damage, etc., replace the wheel assembly.

NOTE:
Rough surface will not allow a new sensor
rotor to be fitted harizantally.

® Clean the installation area of the sensor
rotor using a cloth dampered with solvent.

® Place a new sensor rotor 3 in the wheel
hub horizontally.

4 WARNING

Never reuse the sensor rotor which has once
been remaoved.
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e Place the sensor rotor installation pot @ on
the new sensor rotor (3, and put on appro-

priate support plate &) on the pot & hori-
zontally.

Then fully fit the sensor rotor vertically in

the hub while applying force on the center
of the plate with a hydraulic press.

Sensor rotor installation pot:
90890-04124

CAUTION:
Do not strike the sensor rotor.

® Measure the inside diameters of the in-
stalled sensor rotor with vernier calipers,

NOTE:
Measure the inside diameters of the installed
sensor rotor at four equally divided points of

its circumference, atrightanglestothe wheel
axle.

Then, find the average of the measurements.

Sensor rotor inside diameter @:
99.90 ~ 100.15 mm
(3.933 -~ 3.943 in)

Allowance &

Less than 0.1 mm (0.004 in)

@ XY

B = XY

If the measurement is not within the above @

and ®), replace the wheel assembly.

® Measure the distance between the surface
of the wheel hub and the outer circumfer-
ence of the sensor rotor with a vernier

calipers,
. MOTE:

Measure the distance at six equally divided
', points of the sensor rotor in parallel to the

\ wheel axle. Then, find the average of the
'-._| measurements.

Distance ©:
18.15 ~ 18.85 mm (0.715 ~ 0.742 in)

If out of specification, replace the wheel as-

157 sembly.
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® Install the bolts (@ (rear sensor rotar @)
and the brake disk ).

Bolts (sensor rotor):
3 Nm (0.3 m - kg, 2.2 ft - Ib)
LOCTITE®
Bolts (brake disc):
22 Nm (2.2 m » kg, 16 ft - Ib)
LOCTITE®

EFETTRRIFRIANBIERE R ER AR R R AR RN

Installation

Reverse the “Removal” procedure.
Note the following points.
1.Lubricate:

* Rear wheel axle

* Bearings

= Qil seals {lip)

* O-rings (wheel sensor)

Recommended lubricant:
Litium soap base grease

2.Install:
* Rear wheel assembly

NOTE:
Be sure the boss (@) on the caliper bracket (1)
correctly engages with the locating slot @ on
the sensor housing &

3, Adjust:

= Drive chain slack
Refer to “CHAPTER 3" in the Serv..¢
Manual.,

Drive chain slack:
15 ~ 20 mm (0.6 ~ 0.8 in}

4. Tighten:
= Axle nut (1) (rear wheel)
= Lock nut (@) {chain adjuster)

Axle nut (rear wheel);
150 Nim (15.0 m - kg, 109 ft - Ib)
Lock nut (chain adjuster):
16 Nm (1.6 m - kg, 11 ft - Ib)
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NOTE:
* Do not loosen the axle nut after torque
tightening .

. * |f the axle nutgroove is notaligned with the
I}t wheel axle cotter pin hole, align the groove
LLE; to the hole by tightening up on the axle nut.

C—
5.Install:
* Cotter pin

Always use a new cotter pin on the axle nut.

6. Tighten:
= Bolts (1) (brake caliper)
« Bolt (@ (caliper bracket)

Bolt (brake caliper]
35 Nm (3.5 m « kg, 25 ft « [b)
Bolt (caliper bracket)
49 Nm (4.9 m « kg, 35 ft » Ib)

A WARNING

Make sure that brake hose is routed prop-
erly.

@) Brake hosa

() Brake hose guides
7.Install:

+ Wheel sensor
* Clamp
» Holder
NOTE:
When mounting the wheel sensor, make sure

that there is no twist in the wheel sensor lead
and no foreign matter sticking to the pole.

(i} )

CAUTION:

Make sure that rear wheel sensor lead is
routed properly.

Bolt (rear wheel sensor):
23 Nm (2.3 m - kg, 17 ft - Ib)
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3
LD HYDRAULIC
@ Motor lead (HU)

UNIT (HU)

@ Solencid valve lead (HU)

@) Hydraulic unit stay
@ Copper washer

(@ Brake hose #1 (from front master cylinder)
(@) Brake hose #5

i) Brake hose #6

{fiy Brake hose #4 (10 rear brake caliper)

(%) Brake hose #2 (to front brake caliper] (2 Brake hose #3 {from rear master cylinder)

Brake pipe #2
(T} Brake pipe #1

@ Hydraulic unit (HU)

30 Nm (3.0 m = kg,
22 ft+ Ib)

b4
2

30 Nm (3.0 m = kg,

22 ft- b}

30 NmM (30 m=kg,
221t lb)

in-sa
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NOTE:
When checking this unit for the solenoid and
motor resistance, do not remove it. Refar to
the “Inspection” section of this chapter.

* ABS components have been adjusted and
set with precision. Therefore, handle these
components carefully and avoid impact or
dirt on these components.

* The ABS Hydraulic Unit cannot be disas-
sembled. Even if you feel that the fault is
minor, do nottry to disassemble and repair
it. Replace the part.

* Be careful that no dirt, dust, or other for-
eign material enter the HU unit.

Hydraulic unit components rarely require

disassembly.

DO NOT:

» Disassemble components unless abso-
lutely necessary.

+ Use solventson internal brake component.

» Use contaminated brake fluid for cleaning.

* Allow brake fluid to come in contact with
the eyes, otherwise eye injury may occur.

* Allow brake fluid to contact painted sur-
faces or plastic parts, otherwise damage
may accur.

* Disconnectany hydraulic connections, oth-
erwise the entire system must be disas-
sembled, drained, cleaned, and then prop-
erly filled and bled after reassembly.

Removal

4h WARNING

Securely support the motorcycle so there is
no danger of it falling over.

1.Place the motorcycle on a level place and
on its centerstand.

2.Remove:

= Seat

= Side cover (right)
Refer to the "COWLING REMOVAL AND
INSTALLATION" in CHAPTER I.
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3.Remove:
* Rear brake switch lead (1)
* Solenoid valve (HU) lead @
* Brake hose @
from hose guide &
4.Disconnect:
* Coupler (& (rear brake switch)
* Coupler @ (solenoid valve (HU))
* Coupler (7) {motor lead (HU})

5.Remove:
s ECU®D

6.Loosen:
& Union bolts (O

NOTE:
Do not operate the front brake lever and the
rear brake pedal. The brake fluid may leak out
and air may enter the hose.

CAUTION:

* Spread out a waste cloth around the hy-
draulic unitbefore removing the brake hose
so that the brake fluid does not leak -1
other parts.

+ Brake fluid may erode painted surfaces or
plastic parts. Always clean up spilled fluid
immaeadiately.

7.Disconnect;

* Brake hose #4 1)

* Brake hose #3 @
{with copper washers)

CAUTION:

Dirt around the hydraulic unit could contami-
nate the brake fluid in the hose during re-
moval. Therefore clean off any dirt throughly
before removing the brake hose.

-6z
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8.Remove;
= Bolts (1) (hydraulic unit)
9.Disconnect:
* Brake hose #6 (@
e Brake hose #5 (@
{with copper washers)

10.Remove:
* Hydraulic unit (1)

NOTE:
When removing the hydraulic unit, install an
appropriate rubber plug @ so as to prevent
brake fluid leakage and entering of foreign
matter.

CAUTION:

Spread out a waste cloth around the hydrau-
lic unit before removing the brake hose so
that the brake fluid does not leak on other
parts.

Inspection

1.Inspect:

* Hydraulic unit (@

& Hydraulic unit stay &

* Breather hose (3@
Cracks/Damage — Replace.

2.Check;

* Solenoid valve {front) resistance.
Connect the pocket tester ({2 x 1) to the
solenoid valve (front) terminals.

Tester (+) lead — White terminal (1)
Tester (- lead — White/Blue terminal (&

| | Solencid valve (front] resistance:

N Less than 10£2 at 20°C (68°F)

QOut of specification — Replace hydraulic
unit.
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3.Check:
+ Solenoid valve (rear) resistance.

e Connect the pocket tester (Q x 1) to the
i solenoid valve (rear) terminals.

{F @I q, Tester (+) lead — White terminal (3
T T Tester (-] lead — White/Green terminal @

[l | Solencid valve (rear) resistance:
@ Less than 1002 at 20°C (68°F)

Out of specification = Replace hydraulic
unit.

4,Check:

» Continuity of motor (HU}
Connect the pocket tester (@ x 1) to the
maotor coupler terminals.

Tester (+) lead — Red/White terminal (1)
Tester (-} lead — Black terminal (Z)

If the tester shows "=" =+ Replace hydraulic
unit.

Installation

Reverse the "Removal” procedure.
Note the following points.
1.Install:

» Hydraulic unit (1)

MNOTE:
Dirt around the hydraulic unit could contami-
nate the brake fluid in the hose during instal-
lation, Thereforeclean off any dirt thoroughly
before installing the brake hose.

CAUTION:

Do not remove the rubber plugs inserted in
the brake hose holes until installation, be-
cause theyprevent leakage of brake fluid and
entering of air.

164
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2.Remaove;
* Rubber plugs
3.Install;
* Brake hose #5 (1)
{from front master eylinder)
* Brake hose #6 3
{to front brake caliper)
= Brake hose #3 (3@
{from rear master cylinder)
* Brake hose #4 (@ (to rear brake caliper)
(with copper washers)

Union bolt:
30 Nm (3.0 m = kg, 22 ft - Ib)

NOTE:
The inlet pipe ends of the front and rear brake
hoses are white plated, and the outlet ends
black plated.

CAUTION:

= When installing the brake hose, position it
so that portion of pipe (@ is touching pro-
jection (! on the hydraulic unit.

= Make sure that the brake hoses are not
twisted and are connected and routed prop-
erly.

4 WARNING

= Always use new copper washers.

« On the upper surface of the hydraulic unit,
marks(F.1}, (F.0),(R.I). (R.0) are provided to
indicate the position of installation of each
hose. Install the hoses after carefully con-
firming the correct position of each hose.
Incorrect installation of brake hose will
result in locking of wheel.

E.l © (Front Inlet) - Brake hose #5 of from
front master cylinder
F.O id) (Front Outlet] - Brake hose #6 of to
front brake caliper
R.I @ (Rear Inlet) - Brake hose #3 of from
rear master cylinder
R.O () (Rear Qutlet] - Brake hose &4 of to
rear brake caliper
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3.Install;

* Brake hose ()

e Solenoid valve (HU) lead (Z)

» Rear brake switch lead @
to hose guide (@

Make surathattheleads and hoses are routed
properly.

4 Fill:
= Brake systemn

Front:
DOT #4

Rear:
DOT#4

Nj’ Recommended brake fluid:

Brake system air bleeding
1. Air bleed:
= Brake system

Bleed the brake system if:

* The system has been disassembled.

+ A brake hose has been loosened or re-
moved.

e The brake fluid is very low.

# The brake operation is faulty.

A loss of braking performance may oce  if

the brake system is not properly bled.

AR RN EERE S SRR BRI TR IR R RN EFFEEEERS

Air bleeding steps:

NOTE:
Bleed the brake system in the following or-
der.

| First step-Front brake caliper (1)

Il Second step-Rear brake caliper @

(3 Brake lever
(@) Brake pedal

First step-front brake caliper

a.Remove the front wheel.
Refer to "FRONT WHEEL AND WHEEL
AXLE" in CHAPTER IV,

lIk-E6
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b.Remove the front brake caliper assembly (T)
from the knuckle arm ().

¢. Install the caliper support bracket (&), then
install the caliper assembly on the caliper
support bracket,

%a Caliper support bracket
90890-01453

d.Add proper brake fluid to the reservoir,

e.Install the diaphragm. Be careful notto spill
any fluid or allow the reservoir to overfiow,

f. Connect a clear plastic hose 7} tightly tothe
caliper bleed screw (&)

g.Place the other end of the tube into a con-
tainer.

h.Slowly apply the brake lever several times.

i. Pull the lever in. Hold the lever in position,

i- Loosen the bleed screw and allow the lever
to travel towards its limit.

k. Tighten the bleed screw when the lever
limit has been reached, then release the
lever,

|. Repeat steps (h) to (k) until all air bubbles
have disappeared from the fluid.

m. Tighten the bleed screw.

M Bleed screw:

6 Nm (0.6 m « kg, 4.3 ft « Ib)
NOTE: :
If bleeding is difficult, it may be necessary to
let the brake fluid system stabilize for a few
hours. Repeat the bleeding procedure when
the tiny bubbles in the system have
disappered.

n.Add brake fluid to proper level.
Refer to “[D-7-1] Brake Fluid Inspection”.
& Front [&] Rear

o.Remove the front brake caliper and caliper
support bracket, then install the caliper as-
sembly to the knuckle arm.

Bolt (front brake caliper):
67 Nm (6.7 m « kg, 48 ft - Ib)
p.Install the front wheel.

Refer to "FRONT WHEEL AND WHEEL
AXLE" in CHAPTER IV.

£ WARNING

Check the operation of the brake after bleed-
ing the brake system.
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Second step-rear brake caliper

a.Add proper brake fluid to the reservoir.

b.Install the diaphragm. Be careful notto spill
any fluid or allow the reservoir to overflow.

¢. Connecta clear plastic hose ) tightly to the
caliper bleed screw (&).

d.Piace the other end of the tube into a con-
tainer.

e.Slowly apply the brake pedal several times.

f. Push down on the pedal. Hold the pedal in
position.

g.Loosen the bleed screw and allow the pedal
to travel towards its limit.

h.Tighten the bleed screw when the pedal
limit has been reached; then release the
pedal.

i. Repeat steps (e} to (h} until all of the air
bubbles have been removed from the sys-
tem.

i Tighten the bleed screw.

Bleed screw:
6Nm (0.6m-kg, 4.3ft-Ib)

NOTE:
If bleeding is difficult, it may be necessary to
let the brake fluid system stabilize for a few
hours. Repeat the bleeding procedure when
the tiny bubbles in the system have
disappered.

k. Add brake fluid to proper level.
Refer to “[D-7-1] Brake Fluid Inspection”.

4\ WARNING
Check the operation of the brake after bleed-
ing the brake system.

AR R AR RN R R R RN AR
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Hydraulic unit pressure drop operation check
Refer to “[D-7-3] HU Operation Check".
Test run

Refer to “[D-7-4] Test Run”.

FINAL INSPECTION BEFORE

RE-DELIVERY OF THE SERVICE MOTOR-

CYCLE

Inspection procedure:

1.Brake fluid inspection

2.Re-confirmation of wheel sensor installa-
tian

3.HU operation test

4.Erasing the fault-code(s)

5.Test run

Brnku fluid inspection

1.Place the motorcycle on a level place.

NOTE:

= Position the motorcycle straight up when
inspecting the brake fluid level.

= When inspecting the front brake fluid level,
make sure the master cylinder top is hori-
zontal by turning the handlebars.

2.Inspect:

* Brake fiuid level
Fluid level is under “LOWER" level line @
— Fill up,

‘ﬁ Recommended brake fluid

Front;
DOT #4

Rear:
DOT #4

CAUTION:

Brake fluid may erode painted surfaces or
plastic parts. Always clean up spilled fluid
immediately.
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= Useonlythe designated quality brake fluid:
otherwise, the rubber seals may deterio-
rate, causing leakage and poor brake per-
formance.

= Refill with the same type of brake fluid;
mixing fluids may resultin a harmful chemi-
cal reaction and lead to poor performance.

= Be careful that water does not enter the
master cylinder when refilling. Water will
significantly lower the boiling peint of the
fluid and may result in vapor lock.

Re-corlfirmatinn of wheel sensor in-

stallation

1.Check thatthe rearwheel sensor housing is
installed at the correct positions.
Refer to "[D-5] SERVICE OF REAR WHEEL
SENSOR AND SENSOR ROTOR”,

2.Inspect:
* Position of the wheel sensors (@

Bolt (wheel sensor):
23 Nm (2.3 m = kg, 17 ft - Ib)

* Wheel sensors lead routing
Al Frant
Bl Rear

HU operation test

Securely support the motorcycle so there is
no danger of it falling over.

1.Place the motorcycle on a level place and
on its centerstand.

70
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2.Remove;

* Seat

3.Check:

» Battery voltage

[<=]| | Battery valtage:
@ 3 12.8 V or higher at 20°C (68°F)

Referto "BATTERY INSPECTION" in CHAP-
TER 3.

NOTE:

= |f the source voltage is lowerthan 12.8V, it
is recommended to carry out the test after
fully charging the battery.

= |f the source voltage is lower than 10V, the

"ABS" warning light will come on and the
ECU will stop ABS operation.

4.Insert the test adapter (1) into the ABS test
coupler @
Refer to the “[C-5]".

5 Apply both the front brake lever and the
rear brake pedal at the same time.

6. Turn the main switch to ON.

MNOTE:
This test will notstartif BOTH brake lever and
pedal are not applied at the moment when
the main switch is turned to ON.

-7
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ABS

(@)

B Light ON
1G Light OFF
ON Flashing
ABS™ “TTH 30 Fo5]05[0. '
Warning fsac]| sec. fsec{sec. &
Light s s b :
PR
AFFLY pi 1.0 sec.
0.5 sec, D':rj see,

L]
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7.Confirm that HU operates in the way indi-
cated as follows.

HU operation:

» “ABS" warning light comes on for 1.4 sec-
onds after the main switch isturned “ON".
The HU dumps the front brake pressure for
0.5 seconds. Atthe same time, the hydrau-
lic pump starts reapplying the front brake
pressure. The series of hydraulic opera-
tions feels like a “Drop-in” and then a puls-
ing “Return” of the lever,

After the movement of the front brake, the
HU dumps the rear brake pressure for 0.5
seconds.

The same hydraulic operation as thatr” ‘he
front brake lever is felt at the rear b.ake
pedal.

-

NOTE:

+ The arder of the pressure dumping (first at
front and then at rear) is very essential. If
this order is different, the hydraulic circuit
should be checked again.

+ If you do not feel a pulsing “Return”, but
rather a smooth “Return”, it can be as-
sumed that the hydraulic circuit’s inlet and
outlet are inversed.

« If all HU operations are correct, erase the
fault cords.

Inverse connections of brake hose to brake
pipe/brake pipe to HU will cause the instan-
taneous lock of the caliper to the brake disc
and could cause a very serious accident.

8.Erasing the fault-code(s)
Refer to “MACHINE MAINTENANCE US-
ING THE DEALER MODE-5."
Erasing the fault-code(s).
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=75 Test run

If everything is correct after all the checking,
test run the motorcycle at a low and safe
speed of more than 10 km/h (6.2 m.p.h.).

This completes the "FINAL INSPECTION BE-
FORE RE-DELIVERY OF THE SERVICE MO-
TORCYCLE".

The motorcycle may now be returnad to its
owner,

Hn-73
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SINGLE-SIDED SWINGARM FRONT SUSPENSION

NAMES OF PARTS AND LAYOUT
(1) Steering tube (D Frant wheel axie
2 Upper arm @ Knuckle arm
{31 Omega shaped frama (@ Joint ring
@ Lower arm (i Steering stem
& Shock absarbar 10 Handlebar
(® Ball joint 12 Handle crown

V-1
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FEATURES OF SINGLE-SIDED SWINGARM FRONT SUSPENSION

Steering tube

Omega frame
Knuckle arm

Upper arm

Shock absorber

Upper arm

Knuckle arm

We have developed the single-sided swingarm front suspension based on the "“OMEGA”
concept. The suspension has a construction that is different from the conventional telescopic
fork type suspension.

The Omega shaped frame is a lightweight, highly rigid structure which has the pivot points for
the lower and upper arms of the front swingarm. The strong knuckle arm, which supports the
front axle, brake caliper and front wheel, pivots on these upper and lower arms. The design
gives good rigidity to the front steering and suspension structure.

The arrangement of the lower and upper arms minimizes nose-dive during braking so the
machine maintains a more even posture. In addition, because steering and suspens’
components are not dependent upon one another to the degree found in a conventional
telescopic fork, the ride is smoother without jolts from bumps and rough roads being
transmitted directly to the handlebars.

As an additional benefit, this arrangement permits a greater degree of flexibility in the design
of the motorcycle, allowing the engine and radiator, for example, to be located further forward
for optimal weight distribution.
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FUNCTIONS AND ROLES OF COMPONENTS

Jaint ring

s Absorbs angle ofiset of steering tube
s Transmits steering torque

Steering tube
» Absorbs the wheel stroke
& Transmits stearing torque

Knuckle arm

» Holds the brake calipar
+ Transmits the steering torque

Upper arm
« Suppors the braking force
+ Maintains the alignment

Front wheal axle
« Supporns the wheel

Shock absorbar
+ Supports the body
+ Abaorbs shocks

Lower arm
» Supports the front wheel
+ Maintains the alignment

STEERING TUBE

The steering tube is connected to the steering
stem at the upper end and the knuckle arm at
the lower end. It transmits the steering torque
from the handlebar or the front wheel and
takes up the vertical stroke.

Knuckle arm

T~ Brake disc FRONT WHEEL AXLE
= It is supported by the nut through built-in
bearings in the knuckle arm. The brake disc
and the front wheel are fixed on the front
wheel axle.

Frnnll;uhnui axle

V-3



FUNCTIONS AND ROLES OF COMPONENTS

FR
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8all joint
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Collar

|
Knuckle arm

Shock absorber

Lower arm
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UPPER ARM

The upperarm is connected to the upper end
of the knuckle arm on which the brake caliper
is fixed. It maintains the caster angle and has
an adjusting mechanismon the left side pivot.
Thismechanism maintainsthe optimum cam-
ber angle of the wheel,

JOINT RING

The joint ring (steering tube) absorbs the
offset in shaft angle at full compression and
full rebound of the lower arm and upper arm
connected to the knuckle arm. This [s done by
taking the steering lower bracket side of the
steering tube as the support point and by
changing the angle of the balls on connecting
plate at both ends of the tube.

KNUCKLE ARM

The steering tube and upper arm are fitt  at
the upper end of the knuckle arm. The wheel
axle isfitted atthe lower end, The knuckle arm
lower end is connected to the lower arm and
transmits the steering torgue from the handle
bar. It also holds the brake caliper.

LOWER ARM/SHOCK ABSORBER

The lower arm supports. the front wheel
through the shock absorber. It is connected to
the knuckle arm. Itmaintainsthe camberangle
and the caster angle.

The shock absorber has adjusters for spring
preload, compression, and rebound damping
force. Itabsorbs shocks from the road surface.
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FRONT WHEEL AND WHEEL AXLE TIRE AlR PRESSURE (COLD)
(1 Wheel cap (@ Lock washer Cold tire o L
@ Front wheel (® O-ring prassura; - o
@ Wheel axle (@ Hub cap Up to 50 dua. b
® Circlip (138 loe lapge | 12BROME, | (25 kol
(5) Bearing kit 350 KPa 750 kPa
& Sensor rotor :1".';?"[‘19: [g:{__‘: :2_5:';%:??1-_ @s ;gfflzlnﬂ
. 250 kP 250 kPa
i e (25 kgtiemt, | (2.8 kgtfem?,
9 36 psi) 42 psi)

* Load Is the total weight of cargo, rider, passen-

ger, and accessories.

[ 95 Nm (9.5 m = kg, BB f1« Ib) |

TIRE SIZE:
130/60 ZR17
WEAR LIMIT:
1.0 mm (0.04 in)
RIM SIZE:
17xMT3.50

RIM RUNOUT LIMIT:
RADIAL:

1.0 mm (0.04 in}
LATERAL:

0.5 mm (0.02in)
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Removal

4 WARNING

Securely support the motorcycle so there is
no danger of it falling over.

1.Place the motorcycle on the centerstand.
2.Remove:

» Front fenders (upper (1) and lower (2)

= Fender bracket (3

NOTE:
Take care not to lose the collars @),

3.Remove:
= Wheel cap 1)
Using a fiat-head screw driver @

CAUTION:

Place a rag (3) between the screwdriver and
the rim to avoid damaging the rim.

4.Loosen:
« Nuts @) (front wheel)

5.Elevate the frontwheel by placing asuitable
stand under the engine.

CAUTION:

Use the front end of the main frame as jack-
up point, never the reinforcement tube or
exhaust pipes.

6.Removae:
= Nuts (front wheel)
* Front wheel (1)

CAUTION:

Take care not to scratch the rim against the
brake caliper when removing the frontwheel.

V-6
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7.Loosen:
= Bolts (1) (brake disc ()

NOTE:
When loosening the bolts (brake disc), apply
the front brake to hold the brake disc.

8.Remove:

® Screw (1) (brake hose holder)
* Screw @ (wheel sensor lead)
* Brake caliper (3)

= Brake disc (@

NOTE:
Do not depress the front brake lever while the
caliper is removed, otherwise the brake pads
will be forced shut.

9.Remove:
# Hub cap

Using the cap wrench @.

Cap wranch:
90830-01451

Inspection

1.Inspect:

* Tire
Wear/Damage — Replace.
Referto "TIRE INSPECTION" in CHAPTER 3
of SERVICE MANUAL.

= Wheel
Refer to “WHEEL INSPECTION" in CHAP-
TER 3 of SERVICE MANUAL.

2.Measure:
* Whee| runout
Over specified limit — Replace.

Rim runout limits:
Radial (1:0.7 mm (0.03 in)
Lateral (23 0.5 mm (0.02 in)
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NOTE:
Install the wheel balancer attachment (@ to
the front wheel.

Wheel balancer attachment:
90890-01452

3.Inspect:
* Wheel axle @
Cracks/Damage — Replace.
& Sensor rotor (&
* Wheel sensor (3)
Loose — Tighten,
Dirty — Clean.
Cracks/Wear/Damage — Replace.

EERRBEEER RN R R PR PR RN R R EEFERRRRARRS

Wheel axle, bearing and sensor rotor repl -
ment steps:

® Remove the wheel sensor (1.

» Straighten the lock washer tab @,

® Remove the nut (@ and lock washer 3.

® Install the bearing puller & onto the sensor
rator (5.

@ Install the bolt (&

® While holding the bearing puller, turn the
bolt to remove the sensor rotor.

Bearing puller kit:
90890-04127

V-8
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v-a

® Install the bearing puller & with bolt &
onto the knuckle arm (@),

® While holding the bearing puller, turn in the
bolt to press out the wheel axle &.

@ Remove the circlip (@.

® Install the spacer @ onto the bearing as-
sembly (.

@ [nstall the bearing puller with bolt onto the
knuckle arm.

@ While holding the bearing puller @), turn in
the bolt (& to press out the bearing assem-
bly i

@ Remove the dust seal .
¢ Replace the wheel axle, dust seal and/for
sensor rotor, if worn or damaged.

Always replace the bearing assembly.

o Install the new dust seal 2.

@ Replace the plastic core @ from the new
bearing assembly with the bearing spacer
4. Remove the outer cover 2 (new bear-
ing).

CAUTION:

Keep all parts of the new bearing exactly in
the order in which they are packed.

@ Install the bearing puller onto the knuckle
arm.

@ Passthe puller bolt §& through the bearing
spacer ) and attach it to the bearing puller
as shown.

® Install the new bearing assembly by tight-
ening the nut {7 while holding the bearing
puller.
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Keep checking that the new bearing assem-
bly stays aligned with the bore.

@ Install the new circlip (E).

e Attachthe connecting boltd8 onto the wheel
axle (@, then onto the bearing puller.

® Install the wheel axle (8) by tightening the
nut { while holding the bearing puller.

# Install the sensor rotor using the spacer {@.

® Install the lockwasher (@) so that the projec-
tion &) matches the groove © in the wheel
axle and tighten the nut to specification.

A\ WARNING

Always use a new lock washer.

Nut (wheel axle):
90 Nm (9.0 m - kg, 65 ft - Ib})

o Bend the lock washer tab along the nut flat,
® Install the wheel sensor (1.

NOTE:
Apply grease to the O-ring (wheel sensor).

Boh (wheel sensor):
23 Nm (2.3 m + kg, 17 ft - Ib)

R FRFRAE IR BRI BRI R RS
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Installation

Reverse the "Removal” procedure.
Note the following points.

1.Install:

* Hub cap (1)

Hub cap:
3.5 Nm(0.35m kg, 25 ft - Ib)

2.Install:

* Brake disc (1)

= Bolts (2 (brake disc)

= Brake caliper @

e Screw (4) (wheel sensor lead holder)
* Screw (&) (brake hose holder)

Bolt (brake caliper):
67 Nm (6.7 m = kg, 48 ft - Ib)
Screw:
6.5 Nm (0.65 m - kg, 4.7 ft - Ib)

3.Tighten:
= Bolts (2) (brake disc)

Bolt (brake disc):
22 Nm (2.2 m - kg, 16 ft - Ib)
LOCTITE®

NOTE:
When tightening the bolts (brake disc), apply
the front brake to hold the brake disc.

CAUTION:
After installing the front brake, check the
maximum defection of the front brake disc.
Refer to “FRONT AND REAR BRAKE” in
CHAPTER 6.

4. Install:
* Front wheel (T

Nut (front wheel):
95 Nm (9.5 m « kg, 68 ft « Ib}

V=11



FR é
SERVICE OF COMPONENTS | gJS

5. Install:
* Fender bracket (1)
» Front fenders (upper (&) and lower (3))

Bolt (fender bracket):
8 Nm (0.8 m - kg, 5.8 ft « Ib)
Bolt (front fender):
6Nm (0.6 m-kg, 4.3ft-Ib)

4 WARNING

Make sure that the brake hose is routed
properly.

Static wheel balance adjustment

NOTE:
After replacing the tire and/or wheel, wheel
balance should be adjusted.

1.Remove:

« Balancing weight

2.Install the wheel balancer attachment onto
the front wheel (1).

Wheel batancer attachment:
90890-01452

» Set the wheel on a suitable stand

3.Find:

= Heavy spot

L T R R R R A PR

Procedure:

a.Spin the wheel and wait for it to rest.

b.Putan “X:" mark on the wheel battom spot.

c. Turn the wheel so that the "X:" mark is 90°
up.

V.12
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= T

d.Let the wheel fall and wait for it to rest. Put
an "X:" mark on the wheel bottom spot.
e.Repeatthe above b., c., and d. several times
until these marks come to the same spot.
f. This spot is the heavy spot “X".

FEFRRA B FRAA R FF R AR RIS RER RN

4. Adjust:
* Wheel balance

FREFFARAEARAA AR IR AR BRI AR ERIRANERED

Adjusting steps:

® Install a balancing weight (1) on the rim
exactly opposite to the heavy spot "X".

MNOTE:

Start with the smallest weight,

« Attach the balancing weight on the spoke
side of the rim.

e Use only genuine Yamaha parts. Genuine
Yamaha balancing weights are marked with
a punched-in “Y".

Use Yamaha Genuine Balancer Weights only.
Install weights on the right side of the wheel
only. Otherwise, handling could be adversely
affected.

|'i| [ Balancer weight parts Weight
number
4BH-25398-30 5g(0.18 oz)
4BH-25398-40 10 g (0.35 oz)
4BH-25398-50 15 g (0.53 oz)
4BH-25398-60 20 g {0.71 oz)
4BH-25398-70 25 g (0.88 oz)
4BH-25398-80 30 g (1.06 oz)
@ Turn the wheel so that the heavy spotis 90°

up.

o Check that the heavy spotis at rest there. If
not, try another weight until the wheel is
balanced.

ERABEE ANV FIRERFFF USSR ER IR RIS

5.Check:

* \Wheel balance

FRHEEPFFRAE IR EFFIRRRRF TSR EFRIRAR RS

Checking steps:

® Turn the wheel so that it comes to each
point as shown.

® Checkthatthe wheelis atrest at each point.
If not, readjust the wheel balance.

FRHEEAFF AR AR ETRRRRNAE IR AR RARREREREN
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STEERING HEAD AND HANDLEBAR

(1) Handlebar grip end

@ Throttle grip

(@ Throttle cable housing
(@ Throttle cable #1

(8 Throttle cable #2

(&) Handlebar {right}

(B Handlebar switch {right)
(E) Handle crown

(@ Grip rubber

& Handlebar (left)

{i) Handlebar switch (left)
i Lock washer (ring nut)
% Ring nut (upper)

& Rubber washer

% Ring nut (lower)

(& Bearing cover

{7 Bearing (upper)

8 Bearing {lower)

@ Dust seal
@ Steering stem

18T:
ZND:

3RD:

47 Nm (4.7 m = kg, 34 ft « 1b)
B | LOOSEN IT COMPLETELY

18 Nm {1.8 m = kg, 13 ft = Ib)

[T Nm (1.1 m=-kg. 8.0+ b} |

-4
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Removal

4\ WARNING

Securely support the motorcycle so there is
no danger of it falling over.

1.Place the motorcycle on the centerstand,
2.Remove:
* Seat
* Top cover
+ Inner panels
Refer to “COWLING REMOVAL AND IN-
STALLATION" in CHAPTER L.
3.Remove:
= Master cylinders
{front brake (1) and clutch &)

4. Remove; |V
« Handlebar switches (left () and right (2))

5.Remove:
+ Grip ends () (left and right)
+ Grip (left) @

6.Push back the rubber cover ().
7.Remove:
* Throttle cable housing &

IV-15
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f 8. Disconnect:

K « Throttle cables (@)
9.Remove:
« Throttle grip @

10.Remove:
» Handlebars (i) (left and right)

11.Disconnect:
s Joint ring (D {steering tube}

(with special washers and plain washers}
12.Pushthesteering tube &) down completely.
13.Disconnect:

« Bands (@ (main switch lead)
14.Disconnect:
« Coupler (@ (main switch)

15.Remove:

+ Steering stem nut (1)
* Pinch bolts @)

+ Handle crown (3

16.Remove:

 Lock washer (1) (ring nut)
« Ring nut Z; (upper)

* Rubber washer (@)
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17.Remove:
« Ring nut (T) (lower)
Using the ring nut wrench.

Ring nut wrench:
¥U-01268/90890-01268

Support the steering stem so that it will not
fall down.

17

18.Remove:

Steering stem (1)
Bearing cover (I
Bearing race (3) (upper)
Bearing (2) (upper)}
Bearing & {lower)
Dust seal &

® & & & @& @

Inspection

1.Wash the bearings and bearing races in
solvent.

2.Inspect:

= Bearings (1)

# Bearing races (&
Pitting/Camage — Replace.

HERRNERER AR EFERE R AR AR RS ETFEREFRAAERES

Bearing race replacement steps:

® Remove the bearing races on the head pipe
using a long rod (1) and hammer as shown,

o Remove the bearing race on the lower
bracket (steering stem) using a floor chisel
@ and hammer as shown.

e Install new bearing races.

s frditidEssaninndirnidueiddaniiisnnua
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NOTE:

= Always replace bearings and races as a set.

s Replace the dust seal whenever the steer-
ing head has been disassembled.

L el

If the bearing race is not fitted squarely, the
head pipe could be damaged.

3.Inspect:

& Handle crown (1)

» Steering stem (2
Cracks/Bent/Damage — Replace.

4.Inspect:
» Handlebars
Bent/Cracks/Damage — Replace.

3 . £ WARNING

eSS Never attempt to straighten bent handle-

bars.

ERAREFFFEERAFEREIEFEFIERAARRBEZEFIRRRERARER

Handlebar grip replacement steps:

® Remove the handlebar grip.

® Applyalightcoating of adhesive for rubber
T — an the handlebar end as shown,

T —— - .

| # Install the handlebar grip.
l o) | @135 mm (5.31 in)
e——==——t

NOTE:
Wipe off excessive adhesive with a clean rag.

44 WARNING

* Letthe adhesive dry completely beforemowv-
ing the handlebar, so the grip will be se-
curely in place.

* Check for proper throttle operation after
installing the grip.

e o s

IV-18
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Installation

Reverse the “Removal” procedure.
Note the following points.
1.Lubricate:

¢ Bearings (upper and lower)

» Bearing races

Recommended lubricant:
Wheel bearing grease

2.Install:

« Dust seal O

* Bearing @) (lower)
(onto steering stem)

* Steering stem (@)

e Bearing @ (upper)

= Bearing race & (upper}

= Bearing cover (&)

* Ring nut @ (lower)

CAUTION:

Hold the steering stem until it is secured.

3. Tighten:
» Ring nuts (lower and upper)

FEHER RS FFER R R AR IR SRR FFR AR R ER RS

Tightening steps:
NOTE:

Set the torque wrench to the ring nut wrench

so that they form a right angle.

® Tighten the ring nut (& (lower) using the

ring nut wrench.

Ring nut (initial tightening):
47 Nm (4.7 m « kg, 34 ft « Ib]

Ring nut wrench:
¥U-33975/90890-01403

Iv-18
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IvV-20

e Lossen the ring nut (& (lower) completely
and retighten it to specification.

4h WARNING

Do not ovar-tighten.

Ring nut (final tightening):
18 Nm (1.8 m - kg, 13 ft - Ib)

# Checkthe steering stem by turning itlock to
lock. If there is any binding, remove the
steering stem assembly and inspect the
steering bearings.

# Install the rubber washer (7).

# Install the ring nut (& (upper)

® Finger-tighten the ring nut 8 (upper), then
align the slots of both ring nuts, If ner -
sary, hold the ring nut (lower) and tighwen
the other until they are aligned.

@ Install the lockwasher @

NOTE:
Make sure thatthe lockwasher tabs are placed
in the slots.

# Install the handle crown 3@ and tighten the
steering stem nut {1 and pinch bolts (2 to
specification.

Nut (steering stem):
110 Nm (11.0 m - kg, 80 ft - Ib)
Pinch bolt (handle crown):
11 Nm (1.1 m - kg, 8.0 ft + Ib)

FEEAERAEEFER RSN BN AR R RN AR
4, Connect:
» Joint ring (1) (steering tube &)

{with plain washers and special washers)

Nut (joint ring):
23 Nm (2.3 m « kg, 17 ft - Ib)

CAUTION:

» Always use a new special washer (3.

= Aftertightening the nut {steering tube), cut
off torque stoppers (@.




FR é
SERVICE OF COMPONENTS | sSUS

Iv-21

5. Install:
= Handlebars (1} (left and right}

NOTE:
The flat side @ of the handlebar must be
aligned with the pin @& inside the handie
crown.

Bolt (handlebar):
28 Nm (2.8 m » kg, 20 ft + Ib)

B.Install:
= Throttie grip )

NOTE:
Before installing the throttle grip, apply alight
coat of lithium soap base grease onto the
surface where the handlebar and the throttle
grip make contact.

7.Connect:

= Throttle cables

B.Install:

= Throttle cable housings (&

NOTE:
Align the projection @ on the throttle cable
housing with the hole (B on the handlebar.

9. Install:
* Handlebar switches (D) (left and right)

NOTE:
Alignthe projection@onthe handlebarswitch
with the hole B on the handlebar.

10.Install:
* Master cylinders
{front brake (3) and clutch (2))

CAUTION:

* Install the master cylinder holder with the
“UP* mark facing upward.

= Align the end of the holder (& with the
punch mark @ on the handlebar.
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s Tighten first the upper bolt, then the lower
bolt.

Bolt (master cylinder holder):
9Nm (0.9 m - kg, 6.5ft-Ib)

11.Install:
« Grip ends (1) {right)

A WARNING

¢ Provide a clearance @ of 1 mm (0,04 in)
between the throttle grip and the grip 4.
Otherwise the throttle grip may not muve.
= Check the throttle grip for smooth action.

Grip end:
25 Nm (2.5 m + kg, 18 ft + Ib)

v-22
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STEERING TUBE AND KNUCKLE ARM
(@) Joint ring {upper) i Ball joint (lower)
2} Steering tube
(3 Special washer
(@ Joint ring (lower}

(&) Plain washer

(€} Knuckle arm

@ Ball joint {upper)
(& Cotter pin

& Upper arm

@ Lower arm

o
1

e \'}%\F?—#[_zsmmlz.am-kg.:?ﬂ-lml
[PANm (2.3 m=-kg, 17 ft = 1b) | &:cﬁ:

|78 Nm (7.8 m - kg, 56 f1= Ib) |

@ [ESNm @GS m-kg. 47 1B1] (7R e me kg 6 1~ 101 ]

V23
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Removal
Steering tube

4\ WARNING

Securely support the motorcycle so thers is
no danger of it falling over.

1.Place the motorcycle on the centerstand

2.Remove:

* Seat

¢ Top cover

* Inner panels
Refer to “COWLING REMOWVAL AND IN-
STALLATION" in CHAPTER I.

« Bottom cover (1)

3.Remove:
= Front fender
* Steering tube (1)
(with plain washers and special washers)

4.Remove:
= Joint rings (1) (upper and lower}
(with plain washers and special washers)

Knuckle arm

4 WARNING

Securely support the motorcycle so there is
no danger of it falling over.

1.Place the motorcycle on the centerstand

IV-24
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2.Remove:

» Front wheel

» Front brake caliper

# Front brake disc
Refer to “FRONT WHEEL AND WHEEL
AXLE",

3.Disconnect:
+ Joint ring @

(with plain washers and special washers)
NOTE:

Attach the steering tube to the frame with a
string or piece of wire.

4. Remove:
* Nut @D (upper)
(with washer)
= Nut @ (lower)
{with washer)
= Knuckle arm (@
* Washer @) {lower ball joint)

5.Remove:

» Cotter pin ()

e Nut (@

* Ball joint (2 (upper}

6.Remove:

e Nut ([

« Bolt @ (stopper)

* Ball joint (@ (lower)
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Inspection
Steering tube
m 1.Inspect:
& Joint ring @
Cracks/Bent/Damage — Replace.
¢ Ball/Rubber washer (@ (joint ring)
Binding/Wear/Damage — Replace the joint
2 ring.

)
Q@@

2.Inspect:

« Breather hose (D

* Rubber boot (@}
Wear/Damage — Replace steering tube as-
sembly.

# Steering tube (3) — Replace steering * Me
assembly.

Do not remove the boot. Without the boot,
the steering tube can be over-extended, which
would allow bearings in the tube to fall out.

Pump several times on the steering tube
Looseness/Binding — Replace steering tube
assembly.

Turn the steering tube lock to lock Free play
— Replace steering tube assembly.

Knuckle arm

1.Inspect:

o Knuckle arm (@)
Cracks/Damage — Replace.

NOTE:
When replacing the knuckle arm, also replace
the wheel axle, bearings and sensor rotor.

Referto "FRONTWHEEL AND WHEEL AXLE".

2.Inspect:

+ Never press on the ball joint rubber boot as
this would force out the grease packing.
= If grease has come out of the rubber boot,

the ball joint must be replaced.

« Ball joint movemeant
Binding/Wear/Damage — Replace ball joint.
# Rubber boot (1)
Wear/Damage — Replace ball joint.
IV-26
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Installation

Steering tube

Reverse the “Removal” procedure.

Note the following points

1.Install:

¢ Joint ring (0 (upper and lower)
{with rubber washers)

Nut (joint ring):
23 Nm (2.3 m - kg, 17 ft - Ib)

2.Install:
= Steering tube (@
{with plain washers and special washers)

Nut (steering tube):
23 Nm (2.3 m - kg, 17 ft - Ib)

& Upper
[BlLower

CAUTION:

* Always use a new special washer 2.
= After tightening the nut (steering tube), cut
off the torque stoppers (3.

Knuckle arm

Reverse the removal procedure.
Note the fellowing points
1.Instail:

= Ball joint (T {lower)

* Bolt @) (stopper)

MNOTE:
Align the indent (@ on the ball joint with the
projection (B on the lower arm.

Nut (ball joint - lower):
78 Nm (7.8 m « kg, 56 ft - Ib}
Bolt (Stopper):
6.5 Nm { 0.65 m « kg, 4.7 ft - Ib}

V=27
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&

2.Install:
+ Ball joint (1) (upper)
« Cotter pin @

NOTE:

projection (B) on the upper arm.

Align the indent &) on the ball joint with the

A WARNING

Always use a new cotter pin.

Nut (ball joint - upper):
40 Nm (4.0 m = kg, 29 ft - b}

3.Install:
» Washer (O
* Knuckle arm @

NOTE:

the rubber boot.

bare.

« The tapered side (3 of the washer mustface

» Turn the ball joint shaft so that the flat side
(Bl matches the pin @ inside the knuckle arm

Nut (@ (lower):

Nut 3 (upper):
53 Nm (5.3 m + kg, 38 ft - Ib)

78 Nm (7.8 m « kg, 56 ft - b}

4. Connect:
= Joint ring )

(with plain washers and special washers]

Nut (joint ring):
23 Nm (2.3 m - kg, 17 ft - Ib)
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&

.29

CAUTION:

= Always use a new special washer Z).
+ After tightening the nut (steering tube}, cut

off the torque stoppers (2.

5.Install:

+ Front brake disc

* Front brake caliper
= Front wheel

Bolt {front brake caliper):

Nut (front wheel):

Bolt {front brake disc):
20 Nm [ 2.0 m - kg, 14 ft + Ib)
67 Nm (6.7 m = kg, 48 ft - Ib)
95 Nm { 9.5 m - kg, 68 ft - Ib)

CAUTION:

After installing the front brake, check the
maximum defection of the front brake disc.
Referro “FRONT AND REAR BRAKE” in CHAP-

TER 6.
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FRONT SHOCK ABSORBER AND SWINGARM

) Collar @ Front shock absorber

@ Oil seal Pivot shaft cover

@ Bearing {2 Cotter pin

@ Upper arm i@ Collar (with bearing)

(&) Camber adjuster il Rubber cover

(&) Lock washer {i® Pivot shaft

(@) Gas chamber holder
& Q-ring
@ Coliar

i® Lower swingarm

[ 40 Nm (4.0 m = kg, 29 71« ib) |

Adjuster position: \
Standard: 2 turn in \
Adjusting range: 0 ~ 4 turn in \

.u
)F
= -

3’*\

S

Plon A |
_:/f [105 Nm (10.5m + kg, 75 ft = Ib) |

[ 2anNm 23 m-kg. 17 fte1b) |

oI

V=30
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25 ~ 30 mm
(1.0~ 1.2 in}
F =

i

e

Handling Notes

4 WARNING

This shock absorber contains highly com-

pressed nitrogen gas. Read and understand

the following information before handling

the shock absorber. The manufacturer can-

not be held responsible for property damage

or personal injury that may result from im-

proper handling.

1.Do not tamper or attempt to open the
cylinder assembly.

2.Do not subject shock absorber to an open
flame or other high heat. This may cause
the unit to explode due to excessive gas
pressure.

3.Do not deform or damage the cylinder in
any way. Cylinder damage will result in
poor damping performance.

MNotes on disposal

EHEERATR AR IR RN ERER R REREREN

Shock absorber disposal steps:

Gas pressure mustbe released before dispos-
ing of the shock absorber. To do so, drill a 2 ~
3 mm (0.08 ~ 0.12 in) hole at a point 25 ~ 30
mm (1.0 = 1.2 in) from the end of the gas
chamber.

Wear eye protection to prevent eye damage
from escaping gas and/or metal chips.

EEHE AR R FRANETRTRFETARREF ISR RAN D

Removal
Front shock absorber

4 WARNING

Securely support the motorcycle so there is
no danger of it falling over.

1.Place the motorcycle on the centerstand.
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2.Elevate the frontwheel by placing a suitable
stand under the engine.

CAUTION:
Use the front end of the main frame as jack-

up point, never the reinforcement tube or the
exhaust pipes.

3.Remave;

* Seat

» Top cover

# Inner panels

= Side cowlings
Refer to "COWLING REMOVAL AN[ "N-
STALLATION" in CHAPTER L

4.Remove:

s Band (1)

= Bolts (Z) (gas chamber holder)
s Washer (3

* Shock absorber (&)

s Collars (&)

CAUTION:
When removing the shock absorber, securely
support the swingarm to prevent it from
dropping down. The ball joints of the knuckle
arm could be damaged, if the lower swing- m
was allowed to lower completely.

Swingarm

1.Remove:

* Seat

* Top cover

* |nner panels

» Side cowlings
Refer to "COWLING REMOWVAL AND IN-
STALLATION" in CHAPTER L.

Iv-32
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2.Remove:

* Front wheel

* Front brake caliper

* Frant brake disc
Refer to "FRONT WHEEL AND WHEEL
AXLE".

= Knuckle arm
Refer to “STEERING TUBE AND KNUCKLE
ARM”.

= Front shock absorber
Refer to “FRONT SHOCK ABSORBER AND
SWINGARM™.

3.Remove:

+ Rubber baffle ) (lower)

NOTE:
Carefully pull out the retainers (Z) with long
nose pliers.

4,Disconnect:

* Brake hose (1)

* Wheel sensor lead 2
(from upper arm)

5.Straighten the lock washer tab @,
6.Remove:

o Locknut (1) [camber adjuster)

* Lock washer @

7.Remove:

+ Bolt (@) {right)

* Washer @

* Camber adjuster (3@
s Upper arm (&

* Collars 3

Iv-33
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8.Remove:
= Pivot shaft cover (1) (left and right)
+ Cotter pin (@ (left and right)

9.Remowve:

e Nut@

« Washer @

= Pivot shaft (3

* Lower swingarm (@)

* Collar (&) (with bearing)

Inspection
Front shock absorber
1.Inspect:
= Front shock absorber ()
Gas leaks/0il leaks/Damage — Replace the
front shock absorber assembly.
* Collars &
* Bearing &
* il seals @
* Bushing @
* D-rings &
Wear/Damage — Replace.

Swingarm
1.Inspect:

* Upper arm (1)
Bent/Cracks/Damage — Replace.

4h WARNING

Do not attempt to straighten a bent upper
arm.

IV-34
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ﬁ/:‘: ) 2.Inspect:
5 + Qil seals (0
g D{{ Y By Wear/Damage — Replace.
o T * Bearings &
p S
u_:-—?"'“‘ﬁ::;;%,ﬂ_;; Pitting/Damage — Replace.
}‘%37_—_-—_:"—5"1 * Collars @
D 3 s Camber adjuster (@)
ﬁ?‘:{i@ Scratches/Wear/Damage — Replace.
3.Inspect:
* Lower swingarm (1)
a Cracks/Damage — Replace.
% = Pivot shaft @
L) Bent/Damage — Replace.
- @% @ + Collar (3) (with bearing)
- m 4 @ Pitting/MVear/Damage — Replace.

H'.‘-—'_"'—-.___. j;}ll o /J/
I
= !
& L
Installation
Front shock absorber

Reverse the "Removal” procedure.
Note the following points.
1.Lubricate:

* Bearing ()

* Oil seals @

+ Collars @

+ D-ring (@

* Bushings (8

Recommended lubricant:
Molybdenum disufide grease

I¥-35
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2.Install:
# Front shock absorber (1)
# Gas chamber holder &

\% Nut (3) {shock absorber (top) -
frame)

105 Nm (10.5 m - kg, 75 ft - Ib)
MNut (@) (shock absorber (lowar) -
lower arm)

40 Nm (4.0 m - kg, 29 ft - Ib)
Bolt (£) (gas chamber holder)

6.5 Nm (0.65 m « kg, 4.7 ft - Ib)

3.Clamp the brake hose (&

NOTE:
Lift up the lower arm to install the front shock
absorber.

Swingarm
IV Reverse the “Removal” procedure.
Note the following points.
1.Lubricate:
* Bearings
# Collars
= Qil seals
= Camber adjuster
= Collar {with inner race)

Recommended lubricant:
Lithium soap base grease
2.Install:
¢ Upper arm (@
« Bolt (right) @&

* Washer @
e Nut @

MNut (upper arm):
40 Nm (4.0 m « kg, 29 ft - Ib)

3.Install:
* Camber adjuster (1)

BENIEBIRER R R RSN ERR AR REEEEES

mj___ Installation steps:
& Turn in (clockwise) the camber adjuster (1,

7 . until the upper arm Z)touches the frame on
E= H;ﬁ the right.

V.36
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® Install the nut (3) onto the camber adjuster
bolt.

X Nut (camber adjuster):
40 Nm (4.0 m - kg, 29 ft - Ib)
® Turn out (counterclockwise) the camber
adjuster (1) until the upper arm touches the
frame on the left.
® Turn the adjuster clockwise until the lock
washer projections (@ and (& match the
groove (€ and the projection i as shown.
® Turn the camber adjuster two complete

turns in (clockwise) to bring the upper arm
into standard position.

e nstall the lock washer (4 and the locknut (5}
tempararily.

4\ WARNING

Always use a new lock washer.

L L R e s s

4.Connect:
= Brake hose (1)
= Wheel sensor lead @)

CAUTION:

Proper hose and lead routing is essential to
insure safe motorcycle operation. Refer to
“CABLE ROUTING".

5.1nstall:

* Lower arm ()

* Collars {with bearing)
+ Pivot shafts @)

¢ Washers (3@

* Nuts @:;

MNut (pivot shaft):
105 Nm (10.5 m - kg, 75 ft - Ib)

V37
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NOTE:

= Do notloosen the pivotshaftnut aftertorque
tightening.

+ [fthe axle nut groove is not aligned with the
wheel axle cotter pin hole, align the groove
to the hole by tightening up on the axle nut.

B.Install:
= Cotter pin

A WARNING

Always use a new cotter pin on the axle nut.

T.Install:
» Knuckle arm

Nut @) (upper }:
53 Nm (5.3 m - kg, 38 ft - Ib)

Nut (2 (lower):
78 Nm (7.8 m « kg, 56 ft « Ib)

8.Connect:
+ Joint ring (1) (steering tube)
(with plain washers and special washers)

MNut {joint ring):
23 Nm (23 m - kg, 17 ft - Ib)

CAUTION:

¢ Always use a new special washer 2.
¢ Aftertightening the nut (steering tube), cut
off the torque stoppers 3.

V-38
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&

9,Install:

= Front brake disc

= Front brake caliper
* Front wheel

%,

Bolt (front brake disc):

20 Nm (2.0 m - kg, 14 ft - Ib)

Bolt (front brake caliper):

67 Nm (6.7 m « kg, 48 ft - Ib)

Mut (front wheel):

95 Nm (9.5 m = kg, 68 ft - Ib)

CAUTION:

After installing the front brake, check the
maximum defection of the front brake disc.
Refer to “FRONT AND REAR BRAKE" in
CHAPTER 6.

10. Adjust:

= Front wheel camber
Refer to “FRONT WHEEL ALIGNEMENT" in
CHAPTER 3.

%

Locknut (camber adjuster):
23 Nm (2.3 m - kg, 17 ft - Ib)

V-39
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