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OUTLINE
The main function of a fuel supply system is to provide fuel to the combustion chamber at the opti-
mum air-fuel ratio in accordance with the engine operating conditions and the atmospheric tempera-
ture.
In the conventional carburetor system, the air-fuel ratio of the mixture that is supplied to the com-
bustion chamber is created by the volume of the intake air and the fuel that is metered by the jet that
is used in the respective chamber.
Despite the same volume of intake air, the fuel volume requirement varies by the engine operating
conditions, such as acceleration, deceleration, or operating under a heavy load. Carburetors that
meter the fuel through the use of jets have been provided with various auxiliary devices, so that an
optimum air-fuel ratio can be achieved to accommodate the constant changes in the operating con-
ditions of the engine.
As the requirements for the engine to deliver more performance and cleaner exhaust gases
increase, it becomes necessary to control the air-fuel ratio in a more precise and finely tuned man-
ner. To accommodate this need, this model has adopted an electronically controlled fuel injection
(FI) system, in place of the conventional carburetor system. This system can achieve an optimum
air-fuel ratio required by the engine at all times by using a microprocessor that regulates the fuel
injection volume according to the engine operating conditions detected by various sensors.
The adoption of the FI system has resulted in a highly precise fuel supply, improved engine
response, better fuel economy, and reduced exhaust emissions. 

1 Linear control valve
2 Intake air pressure sensor 2
3 Intake air temperature sensor
4 Intake air pressure sensor 1
5 Engine temperature sensor
6 Atmospheric pressure sensor

7 Throttle position sensor
8 Spark plug
9 Relay unit
0 ECU
A Battery
B Fuel pump

C Lean angle cut-off switch
D Oil temperature sensor
E Decompression solenoid
F Crankshaft position sensor
G Cylinder identification sensor
H Ignition coil 
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FI SYSTEM
The fuel pump delivers fuel to the injector via the fuel filter. The pressure regulator maintains the
fuel pressure that is applied to the injector at only 2.55 kg/cm2 higher than the intake manifold pres-
sure. Accordingly, when the energizing signal from the ECU energizes the injector, the fuel passage
opens, causing the fuel to be injected into the intake manifold only during the time the passage
remains open. Therefore, the longer the length of time the injector is energized (injection duration),
the greater the volume of fuel that is supplied. Conversely, the shorter the length of time the injector
is energized (injection duration), the lesser the volume of fuel that is supplied.

The injection duration and the injection timing are controlled by the ECU. Signals that are input from
the throttle position sensor, crankshaft position sensor, intake air pressure sensor, atmospheric
pressure sensor, intake temperature sensor, engine temperature sensor, and oil temperature sen-
sor enable the ECU to determine the injection duration. The injection timing is determined through
the signals from the crankshaft position sensor and the cylinder identification sensor. As a result,
the volume of fuel that is required by the engine can be supplied at all times in accordance with the
driving conditions.

1 Fuel pump
2 Pressure regulator
3 Fuel injector
4 Throttle body
5 Intake temperature sensor
6 Throttle position sensor

7 Intake air pressure sensor
8 ECU
9 Atmospheric pressure sensor
0 Engine temperature sensor
A Cylinder identification sensor
B Crankshaft position sensor

È Fuel system
É Air system
Ê Control system
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Fuel control block
The fuel control block consists of the following main components:

An FI warning light is provided on meter panel.

Component Function 

Control block ECU Total FI system control

Throttle body Air volume control

Pressure regulator Fuel pressure adjustment

Sensor block Intake air pressure sensor Intake air pressure detection

Atmospheric pressure sensor Atmospheric pressure detection

Engine temperature sensor Engine temperature detection

Intake temperature sensor Intake temperature detection

Throttle position sensor Throttle angle detection

Oil temperature sensor Engine oil temperature detection

Cylinder identification sensor Reference position detection

Crankshaft position sensor Crankshaft position detection and engine
RPM detection

Speed sensor Speed detection

Actuator block Injector Fuel injection

Fuel pump Fuel feed

Air Induction system, air cut valve Induction of secondary air

Linear control valve                              First idle control (see page 1-28)

Alan R Himmel
Correction 01/06/11 AlanH
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COMPONENTS
ECU (Electronic Control Unit)

The ECU is mounted underneath the seat, above the battery box. The main functions of the ECU
are ignition control, fuel control, self-diagnosis, and load control.

• ECU’s internal construction and functions
The main components and functions of the ECU can be broadly divided into the following four
items:
A. Power supply circuit

The power supply circuit obtains power from the battery (12 V) to supply the power (more than
+5 Vdc) that is required for operating the ECU  @ Pins 10 & 34.

B. Input interface circuits (Sensors operate @ 5 Vdc & Switches @ 12 V)
The input interface circuits convert the signals output by all the sensors into digital signals,
which can be processed by the CPU, and input them into the CPU.

C. CPU (Central Processing Unit)
The CPU determines the condition of the sensors in accordance with the level of the signal that
is output by the respective sensor. Then, the signals are temporarily stored on the RAM in the
CPU. Based on those stored signals and the basic processing program on the ROM, the CPU
calculates the fuel injection duration, injection timing, and ignition timing, and then sends con-
trol commands to the respective output interface circuits.

D. Output interface circuits operate on 12 Vdc
The output interface circuits convert the control signals output by the CPU into actuating sig-
nals for the respective actuators in order to actuate them. They also output commands to the
indicator and relay output circuits as needed.

Battery

Power 
supply 
circuit

ECU

Output 
interface circuit

Input 
interface circuit

CPU

RAM/ROM

MEMORY

Waveform 
shaping circuit

Waveform 
shaping circuit

Digital input circuit

A/D converter 
input circuit

Injector drive
output circuit

Ignition output circuit

Lamp drive
output circuit

Relay drive
output circuit

Hall sensor
signal

(for cylinder
identification)

Pickup coil signal
(for identifying the

crankshaft position)

Switches

Sensors

Injector

Ignition coil

Indicating lamp

Relay
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• Ignition control
The ignition timing control uses the signals from the throttle position sensor (to detect the angle of
the throttle), and the crankshaft position sensor (to detect the speed of the engine) and the speed
sensor. This control establishes an ignition timing that suits the operating condition of the engine
through compensations made to the basic ignition timing control map. The ignition energizing
duration control establishes the energizing duration to suit the operating conditions by calculating
the energizing duration in accordance with the signal received from the crankshaft position sensor
and the battery voltage.

• Fuel control
The fuel control function of the ECU controls the injection timing and injection duration. The injec-
tion timing control controls the injection timing during the starting of the engine and the injection
timing during the normal operation of the engine, based on the signals received from the crank-
shaft position sensor and the cylinder identification sensor. The injection duration control deter-
mines the duration of injection based on the signals received from the atmospheric pressure
sensors, temperature sensors, and the position sensors, to which compensations are made to suit
various conditions such as the weather, atmospheric pressure, starting, acceleration, and deceler-
ation.

• Load control
The ECU effects load control in the following manner:
1. Stopping the fuel pump and injectors when the motorcycle overturns

The ECU turns OFF the fuel injection system relay when the lean angle cut-off switch is tripped.
2. Operating the headlight illumination relay

The ECU controls the headlight relay in accordance with the engine speed as required by the
daytime illumination specification.

3. Operating the linear control valve
The ECU controls the linear control valve to increase the intake air volume for starting the engine
under cold conditions.

4. Operating the automatic decompression solenoid valve
The ECU controls the operation of the automatic decompression solenoid valve when the
engine is started.

Alan R Himmel
Correction 01/06/11 AlanH
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• Self-diagnosis function
The ECU is equipped with a self-diagnosis function to ensure that the engine control system is
operating normally. The ECU mode functions include a diagnosis mode in addition to the normal
mode.
Normal mode
• To check for any blown bulbs, this mode illuminates a warning light while the main switch is

turned ON, and while the starter switch is being pressed.
• If the starting disable warning is activated, this mode alerts the rider by blinking the warning light

while the start switch is being pressed.
• If a malfunction occurs in the system, this mode provides an appropriate substitute characteristic

operation, and alerts the rider of the malfunction by illuminating a warning light. After the engine
is stopped, this mode displays a fault code on the clock LCD.

Diagnosis mode
• In this mode, a diagnostic code is input into the ECU through the operation of the operating

switch on the meter, and the ECU displays the values output by the sensors or actuates the
actuators in accordance with the diagnostic code. Whether the system is operating normally can
be checked by observing the illumination of the warning light, the values displayed on the meter,
or the actuating state of the actuators.
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Fuel pump
The fuel pump, which is mounted in the fuel tank, draws the fuel directly from the tank and pumps it
to the injector.
A filter that is provided in the fuel pump prevents any debris in the fuel tank from entering the fuel
system downstream of the pump.
The pump consists of a pump unit, electric motor, filter, and valves.
The pump unit is a Wesco type rotary pump that is connected to the motor shaft.
A relief valve is provided to prevent the fuel pressure from rising abnormally if the fuel hose
becomes clogged. This valve opens when the fuel pressure at the discharge outlet reaches
between 440 ~ 640 kpa (62.6 ~ 91.0 psi), and returns the fuel to the fuel tank (Auxillary Sub Tank).

1 Fuel filter
2 Fuel inlet strainer
3 Fuel inlet
4 Fuel outlet
5 Air vent pipe

È From main fuel tank
É To injectors
Ê To main fuel tank
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Note: Fuel Tank is the Auxillary Sub Tank (under seat) and Main Fuel Tank is where you add gasoline!
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Pressure regulator
It regulates the fuel pressure that is applied to the injectors that supply fuel to the cylinders in order
to maintain a constant pressure.
The fuel that is delivered by the fuel pump fills the fuel chamber through the fuel inlet of the regulator
and exerts pressure on the diaphragm in the direction for opening the valve.
A spring that is provided in the spring chamber exerts pressure on the diaphragm in the direction for
closing the valve, in contrast to the pressure of the fuel. Thus, the valve cannot open unless the fuel
pressure overcomes the spring force.
By the atmospheric pressure applied to the spring chamber and when the fuel pressure exceeds the
sum of the atmospheric pressure and spring force, the diaphragm opens the valve, allowing fuel to
return to the fuel tank from the return hose.
Therefore, the fuel pressure applied to the injectors by the pressure regulator is controlled by the
atmospheric pressure and the spring force to maintain the fuel pressure in accordance to the
changes of the atmospheric pressure.

1 Spring chamber
2 Spring
3 Diaphragm

4 Fuel inlet
5 Fuel outlet
6 Fuel chamber

7 Valve
8 Atmospheric pressure 

sensor

È Spring pressure
É Fuel pressure

È
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Fuel injector
Upon receiving injection signals from the ECU, the fuel injector injects fuel. In the normal state, the
core is pressed downward by the force of the spring, as illustrated. The needle that is integrated
with the bottom of the core keeps the fuel passage closed.
When the current flows to the coil in accordance with the signal from the ECU, the core is drawn
upward, allowing the flange that is integrated with the needle to move to the spacer. Since the dis-
tance of the movement of the needle is thus kept constant, the opening area of the fuel passage
also becomes constant. Because the pressure difference of the fuel to the intake manifold pressure
is kept constant by the pressure regulator, the fuel volume varies in proportion to the length of time
the coil is energized. The injector that has been recently adopted has a four-hole type injection ori-
fice that enhances the atomization of fuel and improves combustion efficiency.

1 Fuel
2 Coil
3 Core
4 Spacer

5 Needle
6 Inject
7 Flange
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Crankshaft position sensor
The crankshaft position sensor uses the signals of the crankshaft position sensor that is mounted on
the left side of the crankshaft. When the rotation of the pickup rotor that is attached to the crankshaft
causes the projections on the rotor to pass by the crankshaft position sensor, an electromotive force
is generated in the coil. The voltage of this force is then input into the ECU, which calculates the
position of the crankshaft and the speed of the engine. The ignition timing is then determined in
accordance with the calculated data, in order to determine the corresponding injection timing.
Based on the changes in the time intervals of the signals generated by the crankshaft position sen-
sor, the ECU calculates the ignition timing advance to suit the operating conditions. The injection
timing is also advanced in accordance with the ignition timing in order to supply fuel to the engine at
an optimal timing.

1 Pickup rotor
2 Identification of cylinder #1 (82° BTDC)
3 Ignition of cylinder #1 (10° BTDC)
4 Identification of cylinder #2
5 Ignition of cylinder #2

È Direction of rotation
É Compression stroke of cylinder #1 (10° BTDC)
Ê Crankshaft position sensor
Ë Compression
Ì Combustion
Í Exhaust
Î Intake
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Cylinder identification sensor
The cylinder identification sensor is installed on the camshaft drive gear cover. When the cam of cyl-
inder #1 rotates, the pickup rotor installed on the cam also rotates. When the pickup rotor passes by
the sensor, trigger poles on the rotor generate a signal and send it to the ECU. Based on this signal
and the signal from the crankshaft position sensor, the ECU then actuates the injectors to supply
fuel.

Cylinder identification
When the crank angle is 110 degrees or higher, no signals are transmitted from the crankshaft posi-
tion sensor to the ECU. Once the crank angle is less than 110 degrees, the first signal that the ECU
receives from the sensor identifies cylinder #1 at 82° BTDC. When the ECU receives a signal from
the cylinder identification sensor, cylinder #1 is at 82° BTDC on the exhaust stroke. When the ECU
does not receive a signal from the cylinder identification sensor, cylinder #1 is at 82° BTDC on the
compression stroke.

1 Front cylinder camshaft
2 Front cylinder camshaft end cover
3 Cylinder identification sensor
4 Exhaust stroke of cylinder #1 (82° BTDC)
5 Compression stroke of cylinder #1 (82° BTDC)

È Crankshaft position sensor signal
É Cylinder identification sensor signal
Ê Compression
Ë Combustion
Ì Exhaust
Í Intake
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Throttle position sensor
The throttle position sensor measures the intake air volume by detecting the position of the throttle
valve. It detects the mechanical angle of the throttle valve through the positional relationship
between the moving contact that moves in unison with the throttle shaft and the resistor board. In
actual operation, the ECU supplies 5 V power to both ends of the resistor board and the voltage that
is output by the throttle position sensor is used to determine the angle of the throttle valve.

1 Moving contact
2 Resistor board
3 Spring

È Output voltage
É Idling output position
Ê Full close
Ë Full open

5.0

4.0

3.0

2.0

1.0
0.68 V
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Intake air pressure sensor and atmospheric pressure sensor
• Intake air pressure sensor

The intake air pressure sensor is used for measuring the intake air volume. The intake air volume of
every intake stroke is proportionate to the intake air pressure. Therefore, the intake air volume can be
measured by measuring the intake air pressure. The intake air pressure sensor converts the mea-
sured intake air pressure into electrical signals and sends those signals to the ECU. When the intake
air pressure is introduced into the sensor unit, which contains a vacuum chamber on one side of the
silicon diaphragm, the silicon chip that is mounted on the silicon diaphragm converts the intake air
pressure into electrical signals. Then, an integrated circuit (IC) amplifies and adjusts the signals and
makes temperature compensations, in order to generate electrical signals that are proportionate to
the pressure.

• Atmospheric pressure sensor
The atmospheric pressure sensor is used for making compensations to the changes in the air
density caused by the changes in the atmospheric pressure (particularly at high altitudes). The
operating principle and function of the atmospheric pressure sensor are the same as those of the
aforementioned intake air pressure sensor.

1 EMI shield
2 Sensor unit
3 Through condenser
4 Hybrid IC
5 Cap

6 Silicon diaphragm
7 Vacuum chamber
8 Solder
9 Silicon chip
0 Gold wire

A Lead pin
B Stem
C Pressure induction pipe
D Atmospheric pressure,

intake air pressure

È Output voltage
É Input pressure

(V)
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Engine temperature sensor
The signals from the engine temperature sensor are used primarily for making fuel volume compen-
sations during starting and warm-up. The engine temperature sensor converts the temperature of
the engine into electrical signals and sends them to the ECU.

1 Connector
2 Terminal
3 Tube
4 Thermistor

5 Holder
È Resistance kΩ
É Temperature °C (°F)

Intake temperature sensor
The intake temperature sensor corrects the deviation of the air-fuel mixture that is associated with
the changes in the intake air density, which are created by the changes in the intake air temperature
that occur due to atmospheric temperatures. This sensor uses a semi-conductor thermistor that has
a large resistance at low temperatures and a small resistance at high temperatures. The thermistor
converts the temperature-dependent changes in resistance into electrical resistance values, which
are then input into the ECU.

1 Connector
2 Terminal
3 Tube
4 Thermistor

5 Holder
È Resistance kΩ
É Temperature °C (°F)

È
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Lean angle cut-off switch
The lean angle cut-off switch stops the supply of fuel to the engine in case the motorcycle overturns.
When the motorcycle is in the normal state, the cut-off switch outputs a constant voltage of approxi-
mately 1.0 V (low level). When the motorcycle tilts, the float in the switch tilts in proportion to the tilt
of the motorcycle. However, the voltage output to the ECU remains unchanged at the low level.
When the tilt of the motorcycle exceeds 70 degrees (according to the tilt of the float), the signal from
the sensor increases to approximately 4.0 V (high level). When the ECU receives the high-level volt-
age, it determines that the motorcycle has overturned, and stops the delivery of fuel to the engine by
turning OFF the fuel injection system relay that powers the fuel pump and the injectors. Once the
cut-off switch is tripped, the ECU maintains this state; therefore, even if the motorcycle has recov-
ered its upright position, this state will not be canceled unless the main switch is turned OFF, and
then turned back ON.

1 Shaft
2 Float
3 Magneto
4 IC unit

È Output voltage
É High level
Ê Low level
Ë Cut-off switch tilt angle
Ì Fuel injection system relay OFF

65˚ 65˚

20˚ 40˚ 60˚ 80˚

65˚
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4.0
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ON ON
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FUEL INJECTION SYSTEM
Operation and control
The fuel injection timing, injection duration, ignition timing, and the coil energizing duration are con-
trolled by the ECU. To determine the basic injection timing, the ECU calculates the intake air volume
through the signals from the intake air pressure sensor, throttle position sensor, cylinder identifica-
tion sensor, and crankshaft position sensor.
Furthermore, the ECU calculates the final injection timing by adding the following compensations to
the aforementioned basic injection duration: those obtained from the state of acceleration, as well
as those based on the signals from various sensors such as the engine temperature, intake temper-
ature, atmospheric. At the same time, the ECU assesses the crankshaft position through the signals
from the cylinder identification sensor and the crankshaft position sensor. Then, when the ECU
determines that it is time to inject fuel, it sends an injection command to the injectors. Furthermore,
the ECU also controls the length of time the coil is energized by calculating the ignition timing and
the coil energizing duration based on the signals from these sensors.
Determining the basic injection duration
The intake air volume determines the basic injection duration. In order to operate the engine in an
optimal condition, it is necessary to supply fuel at an air-fuel ratio that corresponds appropriately to
the volume of intake air that is constantly changing, and to ignite it an appropriate timing. The ECU
controls the basic injection duration based on the intake air volume and engine speed data.

Detection of intake air volume
The intake air volume is detected primarily through the signals from the throttle position sensor and
the intake air pressure sensor. The intake air volume is determined in accordance with the signals
from the atmospheric pressure sensor, intake temperature sensor, and the engine speed data.

Composition of basic injection duration

È RPM
É Injection duration
Ê Cranking
Ë Warm-up

Ì Idle
Í Acceleration
Î Constant
Ï Deceleration

Ð Start
Ñ After start
Ò Basic injection duration
Ó Voltage compensation duration
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Fuel injection duration during linear control valve operation
The linear control valve supplies air to the intake manifold when starting or during engine warm up.
The intake air volume determines the basic injection duration. As the intake air increases through
the linear control valve, the intake air volume corrects the basic injection duration.
The correction volume changes according to the position of the valve at starting and when the valve
position changes to accommodate the engine temperature and engine oil temperature as the intake
air volume increases.
When the engine oil temperature reaches 80 °C (176 °F) or higher, the linear control valve fully
closes to stop the air volume from increasing and control returns to basic injection control.

Composition of basic injection duration during linear control valve operation

È Engine speed (r/min)
É Injection duration
Ê Cranking
Ë Warm up
Ì Idling
Í Acceleration
Î Fixed

Ï Deceleration
Ð Starting
Ñ After starting
Ò Basic injection duration
Ó Voltage compensation duration
Ô Correction volume

È

É

Ê Ë Ì Í Î Ï Ì

Ð

Ñ

Ò Ó
Ô



1 - 19

GEN
INFOFEATURES

Determining the final injection duration
The intake air volume determines the basic injection duration. However, at a given intake air vol-
ume, the volume of fuel that is required varies by the engine operating conditions such as accelera-
tion or deceleration, or by weather conditions. This system uses various sensors to precisely check
these conditions, applies compensations to the basic injection duration, and determines the final
injection duration based on the operating condition of the engine.

The fuel is cut off under conditions that do not require fuel, in order to stop the injection.
Composition of final injection duration

1 Injection at start *1
2 After-start enrichment *2
3 Warm-up enrichment *3
4 Acceleration compensation *5
5 Fuel cut-off Deceleration 

compensation *5
6 Basic injection duration

7 Voltage compensation duration

È RPM
É Injection duration
Ê Cranking
Ë Warm-up
Ì Idle

Í Acceleration
Î Constant
Ï Deceleration
Ð Start
Ñ After start

Intake air pressure

Engine rpm

Degree of 
opening of 

throttle

Basic injection 
quantity Compensation

Injection 
command

Engine
temperature

Intake air
temperature

Atmospheric
pressure

Battery voltage
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Reactive injection duration:
A lag is created between the time the ECU outputs a fuel injection signal to the injector and the time
the injector actually opens. Therefore, the ECU calculates this lag in advance before sending the
actuation signal to the injector. The battery voltage determines the reactive injection duration.
• High voltage → short reactive injection duration
• Low voltage → long reactive injection duration

LIST OF FUEL INJECTION COMPENSATIONS

Compensation item Check item Sensor used

Starting injection *1 Engine temperature Engine temperature sensor

After-start injection:

After-start enrichment *2 Engine temperature Engine temperature sensor

Warm-up enrichment *3 Engine temperature Engine temperature sensor

Intake temperature compensation *4 Intake temperature Intake temperature sensor

Acceleration compensation/
deceleration compensation *5

Intake air pressure Intake air pressure sensor

Throttle position Throttle position sensor

Engine temperature Engine temperature sensor
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Fuel control during normal driving
In synchronous injection during normal driving, fuel is injected on a cylinder-by-cylinder basis when
all of the conditions below are met:
1 Other than the stop mode
2 Cylinder identification completed
3 Other than overrun
To determine the injection timing, the ECU calculates the injection timing through the use of the 3D
control map provided in the ECU, which is based on the throttle position and the engine speed.
The injection duration is based on the basic injection duration (obtained through the throttle position,
intake air pressure, and engine speed) to which injection duration compensation (based on the sig-
nals from various sensors such as the intake temperature sensor, atmospheric pressure sensor) is
added to determine the final injection duration. As a result, fuel is supplied to the cylinders.
• Normal synchronous injection

1 Injector #1
2 Injector #2
3 Identification of cylinder #1
4 Identification of cylinder #2

È Crankshaft position sensor
É Crankshaft identification signal
Ê Injection
Ë Stop

Ì Combustion
Í Exhaust
Î Intake
Ï Compression

È

É

Ê

Ë

Ê

Ë

Í Î Ï Ì Í Î Ï Ì

Ì Í Î Ï Ì Í Î

2

1

#1

#2

3 4



1 - 22

GEN
INFOFEATURES

• Fuel injection control during normal driving

È #1 cylinder fuel injection timing
É Basic injection duration
Ê Various types of fuel injection duration compensations
Ë Final injection duration (É + Ê)

È

É Ê

Ë
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Fuel injection compensation control
• Starting injection control
The engine temperature is used for determining the injection duration in order to ensure proper start
ability. To suit the engine’s operating conditions, the starting injection duration is determined by
applying a starting compensation coefficient to the basic injection duration, which forms the basis of
the injection duration.

(Starting injection duration = basic injection duration × injection compensation coefficient)

During starting, injection cylinder control is effected together with injection duration compensation.
The injectors of all cylinders inject only once immediately after receiving a signal from the crankshaft
position sensor during the cranking of the engine. This is called asynchronous injection, in contrast
to the synchronous injection, which is a normal cylinder injection that is effected on a cylinder-by-
cylinder basis.
After the asynchronous injection is completed, and until the ECU receives signals from the cylinder
identification sensor with the engine speed at 400 r/min or higher, the injectors are actuated in pairs
in sync with the signals from the crankshaft position sensor: cylinder #1 and cylinder #2. Controlling
both the injection duration and the injection cylinders in this manner enables a precise supply of fuel
in accordance with the starting conditions of the engine.
• Starting injection duration

1 Basic injection duration
2 After-start compensation injection duration
3 Low
4 High

È Injection duration
É Engine temperature
Ê Extended duration

• Starting cylinder control

1 Injector #1
2 Injector #2
3 Starting asynchronous injection
4 Identification of cylinder #1
5 Identification of cylinder #2

È Crankshaft position sensor
É Injection
Ê Stop
Ë Synchronous injection

0 (˚C)

È
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Ê
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• After-start enrichment
After-start enrichment provides enrichment compensation during a prescribed duration following the
starting (firing) of the engine. While the amount of fuel enrichment is determined by the after-start
enrichment coefficient, the coefficient varies by the engine temperature. Although the engine tem-
perature determines the initial starting enrichment coefficient, the coefficient subsequently changes
in accordance with the damping factor. The enrichment ratio is the highest immediately after the
engine is started, and diminishes gradually. The enrichment of fuel in this manner ensures a stable
engine operation immediately after the engine is started.

Changes in compensation coefficient and compensation injection duration

After-start enrichment

Basic injection 
duration

Duration

Long

Short

Injection 
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• Warm-up enrichment
When the engine temperature is low, a warm-up coefficient is applied in accordance with the signals
from the engine temperature sensor in order to effect fuel enrichment. Because the engine temper-
ature determines the coefficient, the coefficient changes with the fluctuations in the engine tempera-
ture. The coefficient increases with the decrease in the engine temperature, and decreases with the
increase in the engine temperature. The ratio of fuel enrichment also changes with the changes in
the coefficient.

Changes in compensation coefficient and compensation injection duration
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• Acceleration enrichment
Acceleration enrichment is provided in accordance with the signals from the throttle position sensor.
As the rider operates the accelerator to accelerate the motorcycle from a constant speed, the throt-
tle position sensor actuates in unison with the accelerator. The ECU interprets that acceleration has
taken place through the throttle position sensor signal and executes acceleration enrichment. The
enrichment volume is determined by the acceleration enrichment coefficient. The coefficient
increases with the changes in the throttle position sensor, which also increases the actual enrich-
ment volume. The enrichment volume is executed in accordance with the acceleration enrichment
coefficient when the movement of the throttle position sensor has met the acceleration condition as
defined by the ECU. Thereafter, the enrichment volume is regulated by the coefficient that changes
in accordance with the damping rate.

(Acceleration injection duration = basic injection duration × acceleration compensation coef-
ficient)

Changes in compensation coefficient and compensation injection duration

Compensation injection duration

Acceleration enrichment volume

Basic injection duration
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• Deceleration control
Deceleration control is effected in accordance with the signals from the throttle position sensor. As
the rider operates the accelerator to decelerate the motorcycle that is in motion, the throttle position
sensor actuates in unison with the accelerator. When the engine speed is greater than a prescribed
value with the throttle fully closed (thus applying engine braking), the ECU executes a deceleration
fuel cut-off. The injection of fuel to all the cylinders is stopped when fuel cut-off control is executed,
thus improving fuel economy.

È Engine speed
É Duration
Ê Fuel cut-off control (stopping fuel injection)
Ë Basic injection duration
Ì Basic injection duration

• Over-revolution control
The over-revolution control of the ECU operates the ignition control and fuel cut-off control when the
engine speed becomes greater than the specified value. The over-revolution control first operates
the ignition control to reduce the ignition of each cylinder to keep the engine speed from rising. If the
engine speed increases after the ignition control is activated, the fuel cut-off control is activated. The
fuel cut-off control is first activated in cylinder #1, then in cylinder #2 as the engine speed increases
further.
In addition, specified engine speeds are set at each gear position, therefore, over-revolution control
can be achieved more accurately.

È

É

Ê

Ë

Ì

Alan R Himmel
Correction 01/06/11 AlanH

Alan R Himmel

Alan R Himmel

Alan R Himmel
This writer considers the above highlighted statement to be dubious and not correct because there isn't any gear position sensor other than Neutral. To achieve this would require a SNAP SHOT of Engine RPM and MPH which would be far less accurate than the actual motor RPM since the Real World MPH is influenced by tire sizes and final drive ratios via pulleys in each gear. The Speed Sensor has no way of recognizing these changes as it is located on the trans output shaft upstream of the changes.

Alan R Himmel
Warriors with the Road* 5th gear conversion (0.75 ratio) would respond the same as the stock bike.
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FIRST IDLE CONTROL SYSTEM
This system temporarily increases the fuel injection volume of the injectors when starting a cold
engine and until the engine is warm. The system improves startability and stabilizes engine speed
during engine warm up.

Basic operation
The ECU receives a signal from the engine temperature sensor and determines the temperature of
the engine with the collected data. Based on this data, the ECU regulates the linear control valve.
The linear control valve sends air from the silencer air filter case to the intake manifold to increase
the intake air volume. When the engine is started and during engine warm up, the fuel injection vol-
ume is increased to compensate the increase in the air volume.
A signal from the ECU and the temperature of the engine immediately after starting, determine the
air volume introduced by the linear control valve. When the engine is running, the engine oil temper-
ature controls the linear control valve. If the temperature is low, the intake air volume increases. If
the temperature is high, the intake air volume decreases. Furthermore, if the temperature reaches
80 °C or higher, the valve fully closes to stop the intake air volume from increasing.

1 Linear control valve
È From silencer air filter case
É To intake manifold - cylinder #2
Ê To intake manifold - cylinder #1 

1

È

É
Ê

Alan R Himmel
Correction 01/06/11 AlanH
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COMPONENTS
Linear control valve
The linear control valve sends air from the silencer box to the intake manifold to increase the intake
air volume. 
The linear control valve consists of a stepper motor that operates the valve, a valve unit that is
attached to the motor, and a main body that distributes the intake air. The stepper motor has been
adopted to deduce malfunctions during operation and for high-precision control. The main body
contains air passages, which are opened and closed by the motor, which operates the valve. In
addition, a pipe to introduce air from the silencer air filter case and air pipes to distribute air to each
cylinder are installed on the linear control valve.
The stepper motor used in the XV1700 rotates exactly 1.5 degrees per step (1 pulse input). With
each step, the valve moves approximately 0.041 mm. The stepper motor is set to make a total of
146 steps, thus the total range of the valve, from fully closed to fully open, is approximately 6.08
mm.
The linear control valve is operated when the engine is started and adjusts its opening to accommo-
date the temperature of the engine. When the engine is started, the control data transfers from the
engine temperature to the engine oil temperature and adjusts the valve opening to accommodate
the engine oil temperature. When the engine oil temperature reaches 80 °C (176 °F) or higher, the
valve fully closes to stop the intake air volume from increasing.
In addition, the linear control valve fully closes when the main switch is turned off, but maintains its
current position if the engine is stopped with the engine stop switch or if the engine stalls. When the
engine is restarted, control starts at the maintained position.

1 Valve
È To intake manifold - cylinder #1 
É From silencer air filter case
Ê To intake manifold - cylinder #2

1

Ê

É

È

Alan R Himmel
Correction 01/06/11 AlanH

Alan R Himmel
(Not 15 degrees)
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Instrument panel
Function indication
The indications of the self-diagnosis function can be checked and inspection operations can be per-
formed through the use of the tachometer on the instrument panel.
Based on the signals received from the sensors, the ECU inputs the signals into the tachometer.
Then, the conditions of the sensors appear on the clock and trip/odometer display of the tachome-
ter.
1. ECU transmission data and meter display

Note: If the exchange of data between the ECU and the meters is abnormal, the clock LCD shows
error “Er-1~4”. The clock LCD reverts to showing the time after the error has been corrected.

1 Tachometer
2 Clock
3 Odometer/tripmeter/fuel reserve tripmeter
4 RESET button

5 SELECT button
6 Speedometer assembly
7 Engine trouble warning light

Mode ECU transmission data Meter indication Display description

Common to all 
modes

Vehicle speed Tripmeter 4 digits including decimals
Engine warning 
indicator lamp

Indicator lamp ON/OFF

Self-diagnostic fault 
code

Clock LCD Shows trouble code in numbers

Normal mode Engine temperature Indicator lamp Engine temperature

DIAG mode
Diagnostic code Clock LCD Shows diagnostic code in 

numbers
Diagnosis sensor value Trip LCD Shows data for sensors

1

5

7
6

4

3

2



1 - 31

GEN
INFOFEATURES

2. DIAG mode inspection and adjustment (multi-function meter)

1 Clock
2 Odometer/tripmeter/fuel reserve tripmeter

3 RESET button
4 SELECT button

Mode Selection (Make sure to disconnect the coupler from the fuel pump.)

DIAG mode Normal mode
1. While keeping both the SELECT and

RESET buttons pressed, turn “ON” the
main switch. Keep the buttons pressed for
8 seconds or more.

* All the segments are “OFF” except the
clock and the trip LCD.

* “DIAG” appears on the clock LCD.
2. Simultaneously press the SELECT and

RESET buttons for 2 seconds or more to
select an item.

Turn “ON” the main switch.
* The self-diagnostic function starts a sys-

tem check.

System normal
Normal meter display

Malfunction detection
A fault code number 
appears on the clock 
LCD.
The engine trouble 
warning light illumi-
nates.

(The engine cannot be started in this mode.)
Diagnosis mode
Enables the verification of the operation of the
actuator and various sensors.
* Turn the engine stop switch to “OFF”. 

(Turn it “ON” when the diagnostic code is
09 or 03.)

1. Press the SELECT and RESET buttons to
select the Diagnosis mode.

* RESET button = decrement
* SELECT button = increment
* A diagnostic code number appears on the

clock LCD.
2. Checking the operation of the actuator
* Turn “ON” the engine stop switch to start

the operation.
3. Checking the operation of various sensors
* The condition of the operation appears on

the TRIP LCD.

4 3

2

1




