FOREWORD

This manual contains an introductory description of
the SUZUKI DF300 Outboard motor and proce-
dures for inspection, service and overhaul of their
main components.

General knowledge information is not included.

Please read the GENERAL INFORMATION section
to familiarize yourself with basic information con-
cerning this motor. Read and refer to the other
sections in this manual for information regarding
proper inspection and service procedures.

This manual will help you better understand this out-
board motor, assisting you in providing your cus-
tomers with optimum and quick service.

e This manual has been prepared using the
latest information available at the time of
publication.

Differences may exist between the content of
this manual and the actual outboard motor.

« lllustrations in this manual are used to show
the basic principles of operation and work
procedures and may not represent the actual
outboard motor in exact detail.

e This manual is intended for use by techni-

cians who already possess the basic knowl-
edge and skills to service SUZUKI outboard
motors.
Persons without such knowledge and skills
should not attempt to service SUZUKI out-
board engines by relying on this manual only
and should contact an authorized SUZUKI
outboard motor dealer.

A WARNING

Apprentice mechanics or do-it-yourself
mechanics that don’t have the proper tools
and equipment may not be able to properly
perform the services described in this man-
ual.

Improper repair may result in injury to the
mechanic and may render the engine unsafe
for the boat operator and passengers.

NOTE:
This manual is compiled based on 2007 (K7) model.

© COPYRIGHT SUZUKI MOTOR CORPORATION 2007
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HOW TO USE THIS MANUAL
TO LOCATE WHAT YOU ARE LOOKING FOR:

1. The text of this manual is divided into sections.

2. The section titles are listed on the previous page in a
GROUP INDEX. Select the section needed for reference.

3. Holding the manual as shown at the right will allow you to
find the first page of the section easily.

4. The first page of each section contains a table of contents to
easily locate the item and page you need.

COMPONENT PARTS AND IMPORTANT ITEM ILLUSTRATIONS

Under the name of each system or unit, an exploded view is provided with work instructions and other ser-
vice information such as the tightening torque, lubrication and locking agent points.

Example:

1. Flywheel bolt

5 ,:mhed g\l [®] 118 N-m (11.8 kg-m, 85.5 Ib-ft)
3. Dowel pin %_7

4. CKP sensor } %

5. Bolt . @)

6. CMP sensor : :
7. Bolt

Clean flywheel and crankshaft
mating surfaces with cleaning
solvent.




SYMBOL

Listed in the table below are the symbols indicating instructions and other important information necessary
for proper servicing. Please note the definition for each symbol. You will find these symbols used throughout
this manual. Refer back to this table if you are not sure of any symbol(s) meanings.

SYMBOL DEFINITION SYMBOL DEFINITION
Torque control required.
Data beside it indicates specified i SEAL] | Apply SUZUKI SILICONE SEAL.
torque.

Apply oil. Use the engine oil unless oth-

erwise speciied. Apply THREAD LOCK “1342".

Apply molybdenum oil solution.
(Mixture of engine oil and SUZUKI
MOLY PASTE in aratio of 1 : 1)

C C -
—
[0]
[o¥]
w —

Apply THREAD LOCK SUPER “1333B”.

Apply SUZUKI OUTBOARD MOTOR i DCV .
Measure in DC voltage range.
Seadl) | GEAR OLL. 8o o ure in DL vollage fang
Lo
Apply SUZUKI SUPER GREASE “A”. [00 Measure in resistance range.
Apply SUZUKI MOLY PASTE. i . -
99000-25140 U Measure in continuity test range.
-4 | Apply SUZUKI WATER RESISTANT i . .,
IRG GREASE. 4o e Use peak voltmeter “Stevens CD-77".
Apply SUZUKI BOND “1104". ToOLl |Use special tool.

S =~ =
S S O/W| 10
0 H (%) —

Apply SUZUKI BOND “1207B".




ABBREVIATIONS

Abbreviations used in this service manual are as follows:

BCM
BTDC

CKP
CMP
CTP

DBW
DC
DOHC

ECM
ETV
ESA
EX (Ex.)

IAT
IN (In.)

LPS

MAP

ocv

PCV

PORT

PTT

SPC system
SPS

STBD

TPS

VSV
VVT

: Boat Control Module
: Before Top Dead Center

: Crankshalft position
: Camshaft position
: Close Throttle position

: Drive By Wire
: Direct Current
: Double Over Head Camshaft

: Engine Control Module

: Electronic Throttle Valve
: Electronic Shift Actuator
: Exhaust

. Intake Air Temperature
. Intake

: Lever Position sensor

: Manifold absolute pressure

: Oil control valve

: Positive Crankcase Ventilation

: Port

: Power Trim & Tilt

: SUZUKI Precision Control system
: Shift Position Sensor

: Starboard

: Throttle Position Sensor

: Vacuum switching valve
: Variable Valve Timing
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WARNING/CAUTION/NOTE

Please read this manual and follow its instructions carefully. To emphasize special information, the symbol
and the words WARNING, CAUTION and NOTE have special meanings. Pay special attention to the mes-
sages highlighted by these signal words.

A WARNING

Indicates a potential hazard that could result in death or injury.

Indicates a potential hazard that could result in motor damage.

NOTE:
Indicates special information to make maintenance easier or instructions clearer.

Please note, however, that the warnings and cautions contained in this manual cannot possibly cover all
potential hazards relating to the servicing, or lack of servicing, of the outboard motor. In addition to the
WARNING and CAUTION stated, you must also use good judgment and observe basic mechanical safety
principles.

GENERAL PRECAUTIONS

* Proper service and repair procedures are important for the safety of the service mechanic
and the safety and reliability of the outboard motor.

* To avoid eye injury, always wear protective goggles when filing metals, working on a grinder,
or doing other work, which could cause flying material particles.

* When two or more persons work together, pay attention to the safety of each other.

* When itis necessary to run the outboard motor indoors, make sure that exhaust gas is vented
outdoors.

* When testing an outboard motor in the water and on a boat, ensure that the necessary safety
equipment is on board. Such equipment includes: flotation aids for each person, fire extin-
guisher, distress signals, anchor, paddles, bilge pump, first aid kit, emergency starter rope,
etc.

* When working with toxic or flammable materials, make sure that the area you work in is well
ventilated and that you follow all of the material manufacturer’s instructions.

* Never use gasoline as a cleaning solvent.

* To avoid getting burned, do not touch the engine, engine oil or exhaust system during or
shortly after engine operation.

* Qil can be hazardous. Children and pets may be harmed from contact with oil. Keep new and
used oil away from children and pets. To minimize your exposure to oil, wear a long sleeve
shirt and moisture-proof gloves (such as dishwashing gloves) when changing oil. If oil con-
tacts your skin, wash thoroughly with soap and water. Launder any clothing or rags if wet
with oil. Recycle or properly dispose of used oil.

« After servicing fuel, oillengine cooling system and exhaust system, check all lines and fit-
tings related to the system for leaks.

« Carefully adhere to the battery handling instructions laid out by the battery supplier.
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« If parts replacement is necessary, replace the parts with Suzuki Genuine Parts or their equiv-
alent.

* When removing parts that are to be reused, keep them arranged in an orderly manner so that
they may be reinstalled in the proper order and orientation.

» Be sure to use special tools where instructed.

* Make sure that all parts used in assembly are clean and also lubricated when specified.

* When use of a certain type of lubricant, bond or sealant is specified, be sure to use the speci-
fied type.

* When removing the battery, disconnect the negative cable first and then the positive cable.
When reconnecting the battery, connect the positive cable first and then the negative cable.

* When performing service to electrical parts, if the service procedures do not require using
battery power, disconnect the negative cable at the battery.

« Tighten cylinder head and case bolts and nuts, beginning with larger diameter and ending
with smaller diameter. Always tighten from inside to outside diagonally to the specified tight-
ening torque.

* Whenever you remove oil seals, gaskets, packing, O-rings, locking washers, locking nuts,
cotter pins, circlips, and certain other parts as specified, always replace them with new. Also,
before installing these new parts, be sure to remove any left over material from the mating
surfaces.

* Never reuse a circlip. When installing a new circlip, take care not to expand the end gap larger
than required to slip the circlip over the shaft. After installing a circlip, always ensure that it is
completely seated in its groove and securely fitted.

« Use a torque wrench to tighten fasteners to the torque values when specified.

* Remove grease or oil from screw/bolt threads unless a lubricant is specified.

« After assembly, check parts for tightness and operation.

« To protect the environment, do not unlawfully dispose of used motor oil, other fluids and bat-
teries.
» To protect the Earth’s natural resources, properly dispose of used motor parts.
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IDENTIFICATION NUMBER LOCATION

MODEL, PRE-FIX, SERIAL NUMBER
The MODEL, PRE-FIX and SERIAL NUMBER of motor are
stamped on a plate attached to the clamp bracket.

Example

SUZUKI

W 30001F — XXXXXX

SUZUKI MOTOR ¢O.,LTD.
ADE IN JAPAN FABRIQJJE AU JAPON

PRE-FIX /SERIAL NUMBER

ENGINE SERIAL NUMBER
A second engine serial number plate is pressed into a boss on
the cylinder block.
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FUEL AND OIL
GASOLINE RECOMMENDATION

Suzuki highly recommends that you use alcohol-free unleaded
gasoline with a minimum pump octane rating of 87 (R/2+M/2
method) or 91 (Research method). However, blends of
unleaded gasoline and alcohol with equivalent octane content
may be used.

Allowable maximum blend of a single additive (not combination):

5% Methanol, 10% Ethanol, 15% MTBE

If leaded gasoline is used, engine damage may result.
Use only unleaded gasoline.

ENGINE OIL

Use only oils that are rated SE, SF, SG, SH or SJ under the API
(American Petroleum Institute) classification system or NMMA
FC-W classification system.

The viscosity rating should be SAE (or NMMA FC-W) 10W-40.
If SAE (or NMMA FC-W) 10W-40 motor oil is not available,
select an alternative according to the chart at right.

15W - 40. 15W - 50

ENGINE OIL I I I
10W - 40. 10W - 50
C

30 20 10 0 10 20 30 40

22 -4 14 32 50 68 86 104
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ENGINE BREAK-IN

The first 10 hours are critically important to ensure correct run-
ning of either a brand new motor or a motor that has been recon-
ditioned or rebuilt. How the motor is operated during this time
will have direct bearing on its life span and long-term durability.

Break-in period: 10 hours

WARM-UP RECOMMENDATION

Allow sufficient idling time (more than 5 minutes) for the engine
to warm up after cold engine starting.

THROTTLE RECOMMENDATION

NOTE:

Avoid maintaining a constant engine speed for an extended
period at any time during the engine break-in by varying the
throttle position occasionally.

1. FIRST 2 HOURS
For first 15 minutes, operate the engine in-gear at idling
speed.
During the remaining 1 hour and 45 minutes, operate the
engine in-gear at less than 1/2 (half) throttle (3 000 r/min).

NOTE:

The throttle may be briefly opened beyond the recommended
setting to plane the boat, but must be reduced to the recom-
mended setting immediately after planning.

2. NEXT 1 HOUR
Operate the engine in-gear at less than 3/4 (three-quarter)
throttle (4 000 r/min).

3. LAST 7 HOURS
Operate the engine in-gear at desired engine speed.
However, do not operate continuously at full throttle for more
than 5 minutes.



GENERAL INFORMATION  1-7

PROPELLERS

An outboard motor is designed to develop its rated power within
a specified engine speed range. The maximum rated power
delivered by the DF300 model is shown below.

Recommended full

DF300 5700 — 6 300 r/min
throttle speed range

If the standard propeller fails to meet the above requirement,
use another pitch propeller to hold the engine speed within the
range specified above.

Propeller selection chart

Right-hand rotation models
Blade x Dia. (in.) x Pitch (in.)

3 x 16 x 17
3 x 16 x 18 and 1/2
3 x 16 x 20
3 x 16 x 21 and 1/2
3 x 16 x 23
3 x 16 x 24 and 1/2
3 x 16 x 26
3 x 16 x 27 and 1/2

Counter rotation models
Blade x Dia. (in.) x Pitch (in.)

3 x 16 x 17
3 x 16 x 18 and 1/2
3 x 16 x 20
3 x 16 x 21 and 1/2
3 x 16 x 23
3 x 16 x 24 and 1/2
3 x 16 x 26

Installing a propeller with pitch either too high or too
low will cause incorrect maximum engine speed,
which may result in severe damage to the motor.

NOTE:
In the case of twin installation, always use, the same size right-
hand rotation and counter-rotation propellers on both engine.
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POWERHEAD DIRECTION OF ROTATION

This outboard motor is designed with a L.H. (left hand) rotation
powerhead utilizing an offset crankshatft.

This design has the advantage of reducing the size of the motor
and keeping the overall motor’s weight closer to the boat tran-
som and therefore closer to the boat C/G (Center of Gravity).

Rotation of the driveshaft is accomplished through a crankshaft
drive gear and a driveshaft driven gear.

These gears are located beneath the powerhead in the same oll
bath location as the camshaft chain.

As the rotational direction of the driven gear will be opposite of
the drive gear, a left-hand rotation powerhead design was
adopted to retain a conventional, standard rotation (right-hand)
propeller shaft output.

SUZUKI PRECISION CONTROL SYSTEM

New for Suzuki is the Precision Control System, which electroni-
cally controls the throttle and shift systems.

This system uses wires in places of the mechanical cables to
control the throttle and shift function. In this system the remote
control sends an electronic signal to actuators on the outboard
engine. These actuators activate the shift and throttle move-
ment. With this system, smooth, accurate control is achieved
and boat rigging is simplified.

A WARNING

Electronic calibration is required before use. After
installation of this product, the Suzuki Precision Con-
trol System requires electronic calibration, only by a
person who has been specifically trained in the Suzuki
Precision Control System. Improper electronic calibra-
tion of the system will make this product and/or the
system inoperable or unsafe for use.

CYLINDER NUMBER

Cylinder number is as mentioned in the right figure.

No. 3

No. 5
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* SPECIFICATIONS

* These specifications are subject to change without notice.

. Data
Item Unit
DF300T | DF300Z
PRE-FIX 30001F \ 3000127

DIMENSIONS & WEIGHT
Overall length .
(front to back) mm (in) 953 (37.5)
Overall width .
(side to side) mm (in) 564 (22.2)
Overall height X mm (in) 1889 (74.4)

XX mm (in) 2016 (79.4)
Weight o X kg (Ibs) 274 (604)
(without engine oil)

XX kg (Ibs) 279 (615)
Transom height X mm (in. type) 635 (25)

XX | mm (in. type) 762 (30)
PERFORMANCE
Maximum output kw (PS) 220.7 (300)
Recommended operating range r/min 5700 -6 300
Idle speed r/min 650 + 50 (in-gear: Approx. 650)
POWER HEAD
Engine type 4-stroke DOHC
Number of cylinders V-6
Bore mm (in) 98 (3.86)
Stroke mm (in) 89 (3.50)
Total displacement cm? (cu. in) 4 028 (245.6)
Compression ratio 01 9.5
Spark plug NGK BKR6E

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Electronic remote control
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Iltem

Unit

Data

DF300T DF300Z

FUEL & OIL

Fuel Suzuki highly recommends that you use alcohol-free unleaded
gasoline with a minimum pump octane rating of 87 (R/2+M/2
method) or 91 (Research method). However, blends of
unleaded gasoline and alcohol with equivalent octane content
may be used.

Engine oll * API classification : SE, SF, SG, SH, SJ

or NMMA FC-W classification : SE, SF, SG, SH, SJ
* Viscosity rating : SAE 10W-40 or NMMA FC-W 10W-40

Engine oil amounts

L (US/Imp. qt)

8.0 (8.5/7.0) : Oil change only
8.2 (8.7/7.2) : Qil filter change

Gear oil

SUZUKI Outboard Motor Gear Oil (SAE #90 hypoid gear oil)

Gearcase oil amounts ml

(US/mp. 02) 1100 (37.2/38.7)
BRACKET
Trim angle degree 0—19 (PTT system)
Number of trim position PTT system
Maximum tilt angle degree 70
LOWER UNIT
Shift control Electronic remote control

Reversing system

Gear

Transmission

Forward-Neutral-Reverse

Reduction system

Bevel gear

Gear ratio

12:20 (1.67)

Drive line impact protection

Spline drive rubber hub

Propeller shaft rotation (when shift into forward)

DF300T : Clockwise
DF300Z : Counterclockwise

Propeller

Right-hand rotation models

Blade x Dia. (in.) x Pitch (in.)

3 x 16 x 17
3 x 16 x 18 and 1/2
3 x 16 x 20
3 x 16 x 2land1/2
3 x 16 x 23
3 x 16 x 24 and 1/2
3 x 16 x 26
3 x 16 x 27 and 1/2
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Iltem Unit

Data

DF300T DF300Z

LOWER UNIT

Propeller

Counter rotation models

Blade x Dia. (in.) x Pitch (in.)

3 x 16 x 17
3 x 16 x 18 and 1/2
3 x 16 x 20
3 x 16 x 2l and1/2
3 x 16 x 23
3 x 16 x 24 and 1/2
3 x 16 x 26
REDUCTION SYSTEM
1st reduction gear ratio .
(Crankshaft drive gear: Driven gear) 32:40(1.25)
2nd reduction gear ratio (Lower unit gear) 12:20 (1.67)

Total reduction gear ratio

2.08 (40/32 x 20/12)
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* SERVICE DATA

* These service data are subject to change without notice.

. Data
Iltem Unit
DF300T/z
POWERHEAD
Recommended operating range r/min 5700 -6 300
Idle speed r/min 650 + 50 (in-gear: Approx. 650)
Cylinder compression kPa ' 1100 — 1 500 (11 — 15, 156 — 213)
(kg/cm?, psi)
**Cylinder compression max. differ- kPa
ence between cylinders (kg/cm2, psi) 100/(1.0, 14)
**Engine oil pressure kPa 400 - 600 (4.0 — 6.0, 57 — 85) at 3 000 r/min
(kg/lcm?, psi) (at normal operating temp.)
Engine oll » API classification : SE, SF, SG, SH, SJ
or NMMA FC-W classification : SE, SF, SG, SH, SJ
* Viscosity rating : SAE 10W-40 or NMMA FC-W 10W-40
Engine oil amounts 8.0 (8.5/7.0) : Oil change only
L (US/lpm. q0)) 8.2 (8.7/7.2) : Oil filter change
Thermostat operating temperature °C (°F) 58 — 62 (136 — 144)

** Figures shown are guidelines only, not absolute service limits.
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Item Unit bata
DF300T/z
CYLINDER HEAD/CAMSHAFT
Cylinder head distortion Limit mm (in) 0.03 (0.001)
Maplfold seating faces dis- Limit mm (in) 0.10 (0.004)
tortion
Cam height N STD mm (in) 45.330 — 45.490 (1.7846 — 1.7909)
Limit mm (in) 45.230 (1.7807)
Ex STD mm (in) 44.420 — 44.580 (1.7488 — 1.7551)
Limit mm (in) 44.320 (1.7449)
Camshatt journal oil | Top, | ST | mm (in) 0.043 - 0.085 (0.0017 — 0.0033)
clearance 2nd,
3 | Limit | mm (n) 0.120 (0.0047)
4th
Camshaft journal | Top, | sTp mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
(housing) inside diam- | 2nd,
eter
3 | Limit | mm (in) —
4th
Camshatt journal out- | Top, | STD | mm (in) 25.936 — 25.957 (1.0211 — 1.0219)
side diameter 2nd,
3 | Limit | mm (in) _
4th
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore to tappet | STD mm (in) 0.025 - 0.066 (0.0010 — 0.0026)
clearance Limit | mm (in) 0.150 (0.0059)
Tappet outer diameter STD mm (in) 33.959 — 33.975 (1.3370 — 1.3376)
Cylinder head bore STD mm (in) 34.000 — 34.025 (1.3386 — 1.3396)
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Item Unit bata
i
DF300T/z
VALVE/VALVE GUIDE
Valve diameter IN mm (in) 37.9 (1.49)
EX mm (in) 31.4 (1.24)
Tappet clearance IN | STD mm (in) 0.23 —0.27 (0.009 — 0.011)
(Cold engine condition)
EX | STD mm (in) 0.33 -0.37 (0.013 — 0.015)
Valve seat angle IN — 15°, 45°, 60°
EX — 15°, 45°, 60°
Valve guide to valve N STD mm (in) 0.020 — 0.047 (0.0008 — 0.0019)
stem clearance Limit | mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 - 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide inside IN, .
diameter ex | STD mm (in) 5.500 — 5.512 (0.2165 — 0.2170)
valve guide protrusion| 1% | sto | mm (in 11.4 - 11.8 (0.45 — 0.46)
Valve stem outside IN | STD mm (in) 5.465 — 5.480 (0.2152 — 0.2157)
diameter EX |STD| mm (in) 5.440 — 5.455 (0.2142 — 0.2148)
Valve stem deflection | N | Limit |  mm (in) 0.14 (0.006)
EX | Limit mm (in) 0.18 (0.007)
Valve stem runout o | Limit | mm (in) 0.05 (0.002)
Valve head radial IN, . .
runout EX Limit mm (in) 0.08 (0.003)
Valve head thickness N STD mm (in) 1.1 (0.04)
Limit mm (in) 0.7 (0.03)
Ex STD mm (in) 1.05 (0.04)
Limit mm (in) 0.7 (0.03)
Valve seat contact IN | STD mm (in) 1.1-1.3(0.04 —0.05)
width EX |STD|  mm (in) 1.1-1.3(0.04—0.05)
Valve spring free length STD mm (in) 39.75 (1.56)
Limit mm (in 38.2 (1.50)
Valve spring tension STD N (kg, Ibs) 147 — 173 (14.7 — 17.3, 32.3 - 38.1) for 31.1 mm (1.22 in)
Limit N (kg, Ibs) 136 (13.6, 29.2) for 31.1 mm (1.22 in)
Valve spring squareness Limit mm (in) 2.0 (0.08)
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Item Unit bata
DF300T/z
CYLINDER/PISTON/PISTON RING
Cylinder distortion Limit mm (in) 0.03 (0.001)
Piston to cylinder clearance | STD mm (in) 0.085 — 0.105 (0.0033 — 0.0041)
Limit mm (in) 0.15 (0.0059)
Cylinder bore STD mm (in) 98.000 — 98.020 (3.8583 — 3.8591)
Cylinder measuring position mm (in) 50 (1.969) from cylinder top surface
Piston skirt diameter STD mm (in) 97.905 — 97.925 (3.8545 — 3.8553)
Piston measuring position mm (in) 11 (0.43) from piston skirt end
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring end gap 1st STD mm (in) 0.20 - 0.33 (0.008 — 0.013)
Limit mm (in) 0.70 (0.028)
STD mm (in) 0.33-0.48 (0.013 — 0.019)
2nd Limit mm (in) 1.00 (0.039)
Piston ring free end STD mm (in) Approx. 13.6 (0.54)
9ap il TS p— (in) 10.9 (0.43)
STD mm (in) Approx. 13.7 (0.54)
2nd Limit mm (in) 10.9 (0.43)
Piston ring to groove STD mm (in) 0.030 — 0.080 (0.0012 — 0.0031)
clearance i TS E——— 0.12 (0.005)
STD mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
2nd Limit mm (in) 0.10 (0.004)
Piston ring groove 1st | STD mm (in) 1.22 — 1.25 (0.048 — 0.049)
width ond |[STD|  mm (in) 1.21 - 1.23 (0.0476 — 0.0484)
Oil | STD mm (in) 2.51 — 2.53 (0.099 — 0.100)
Piston ring thickness 1st | STD mm (in) 1.17 — 1.19 (0.046 — 0.047)
2nd | STD mm (in) 1.17 - 1.19 (0.046 — 0.047)
Pin clearance in piston pin STD mm (in) 0.006 — 0.021 (0.0002 — 0.0008)
hole Limit|  mm (in) 0.040 (0.0016)
Piston pin outside diameter | STD mm (in) 21.993 — 22.000 (0.8659 — 0.8661)
Limit mm (in) 21.980 (0.8654)
Piston pin hole diameter STD mm (in) 22.006 — 22.014 (0.8664 — 0.8667)
Limit mm (in) 22.030 (0.8673)
Pin clearance in conrod STD mm (in) 0.010 - 0.025 (0.0004 — 0.0010)
small end Limit|  mm (in) 0.050 (0.0020)
Conrod small end bore STD mm (in) 22.010 - 22.018 (0.8665 — 0.8668)
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Item Unit bata
DF300T/z

CRANKSHAFT/CONROD
Conrod small end inside STD|  mm (in) 22.010 — 22.018 (0.8665 — 0.8668)
diameter
Conrod big end oil clearance | STD mm (in) 0.045 - 0.063 (0.0018 — 0.0025)

Limit mm (in) 0.080 (0.0031)
gt‘;'r‘md big end inside diam- | srp | mm (in) 57.000 — 57.018 (2.2441 — 2.2448)
Crank pin outside diameter | STD mm (in) 53.982 — 54.000 (2.1253 — 2.1260)
Crank pin outside diameter
difference (out-of-round and | Limit mm (in) 0.010 (0.0004)
taper)
Conrod bearing thickness STD mm (in) 1.482 — 1.497 (0.0583 — 0.0589)
Conrod big end side clear- STD mm (in) 0.300 — 0.450 (0.0118 — 0.0177)
ance Limit mm (in) 0.550 (0.0217)
Conrod big end width STD mm (in) 20.750 — 20.800 (0.8169 — 0.8189)
Crank pin width STD mm (in) 21.100 — 21.200 (0.8307 — 0.8346)
Crankshaft center journal Limit mm (in.) 0.04 (0.002)
runout
Crankshaft journal oil clear- | STD mm (in) 0.030 — 0.048 (0.0012 - 0.0019)
ance Limit mm (in) 0.065 (0.0026)
Crankcase bearing holder | grp |y (in) 75.000 — 75.018 (2.9528 — 2.9535)
inside diameter
Crankshaft journal outside | grpy | (in) 69.982 — 70.000 (2.7552 — 2.7559)
diameter
Crankshaft journal outside
diameter difference (out-of- | Limit mm (in) 0.010 (0.0004)
round and taper)
Crankshaftbearing thick 1 stp | mm (in) 2.499 - 2,514 (0.0984 — 0,0990)
Crankshatft thrust play STD mm (in) 0.11-0.31 (0.004 — 0.012)

Limit mm (in) 0.35(0.014)
Crankshaft thrust bearing | srp | mm (in) 2.425 - 2.475 (0.0955 — 0.0974)

thickness
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Item Unit bata
DF300T/z
ELECTRICAL
Ignition timing Degregs ATDC 5° — BTDC 24°
at r/min
Over revolution limiter r/min 6 400
CKP sensor resistance Q at 20°C 168 — 252
CMP sensor resistance Q at 20°C —
Ignition coil resistance Primary Q at 20°C —
Secondary | kQ at 20°C —
Battery charge coil resistance Q at 20°C 0.21-0.32
Battery charge coil output (12 V) Watt 648
Standard spark plug Type NGK BKR6E
Gap mm (in) 0.7 -0.8 (0.028 — 0.031)
Fuse amp. rating Main fuse: 60, Throttle valve: 15
Starter motor: 30, Shift actuator: 15
A Ignition coil, Injector, ECM: 30
PTT switch: 10
Isolator: 40
gzcg)mmended battery capacity Ah (kC) 130 (468) or larger
Fuel injector resistance Qat20°C 10-14
IAT sensor/Cylinder temp. sensor/
Ex. mani. temp. sensor (Thermistor | kQ at 25 °C 1.8-23
characteristic)
ECM main relay coil resistance Qat20°C 145 -190
Starter motor relay coil resistance Qat20°C 145 -190
PTT motor relay coil resistance Qat20°C 25-37
STARTER MOTOR
Max. continuous time of use Sec. 30
Motor output kw 1.4
Brush length STD mm (in) 16.0 (0.63)
Limit mm (in) 12.0 (0.47)
Commutator undercut STD mm (in) 0.5-0.8 (0.02 - 0.03)
Limit mm (in) 0.2 (0.01)
Commutator outside diame- | STD mm (in) 29.0 (1.14)
ter Limit|  mm (in 28.0 (1.10)
Commutator outside diame- | STD mm (in) 0.05 (0.002)
ter difference Limit | mm (in) 0.40 (0.016)




1-18  GENERAL INFORMATION

PTT MOTOR

Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.5(0.22)

Commutator outside diame- | STD mm (in) 22.0 (0.87)

ter Limit|  mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in SPC system or in the signal from sensors, switches, etc., the code repre-

senting the failure is displayed in the digital display screen on the tachometer - monitor.

FAIL-SAFE SYSTEM ACTI-

FAILED ITEM CODE VATING
MAP sensor 1 3-4 YES
Cylinder temp. sensor 1-4 YES
IAT sensor 2-3 YES
Exhaust manifold temp. sensor (STBD) 1-5 YES
Exhaust manifold temp. sensor (PORT) 1-6 YES
Speed sensor 3-5 NO
Trim sensor 3-7 NO
Throttle position sensor 2-1 YES
Shift position sensor 1-2 NO
Rectifier & regulator (Over-charging) 1-1 NO
Fuel injector 4-3 NO
CKP sensor 4-2 NO
CMP sensor 2-4 NO
CMP sensor (VVT-PORT) 2-6 YES
CMP sensor (VVT-STBD) 2-5 YES
Air intake system 2-2 YES
MAP sensor 2 (Pressure detect passage) 3-2 NO
Neutral switch 3-3 NO
VVT advance (STBD) 5-1 YES
VVT advance (PORT) 5-2 YES
Oil control valve (STBD) 6-1 NO
Oil control valve (PORT) 6-2 NO
ETV ECM 7-1 YES
ETV Motor 7-2 YES
ETV 7-3 YES
Sub BCM 7-4 YES
DBW system 7-5 NO
ESA ECM 8-1 NO
ESA motor 8-2 NO
ESA 8-3 NO
NOTE:

If more than one failed items exist, the self-diagnostic system shows the failures in the order of their occur-
rence, one at a time, when “ENTER” key of tachometer - monitor is pressed.
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TIGHTENING TORQUE

Tightening torque — Important fasteners

ITEM THREAD TIGHTENING TORQUE
DIAMETER N-m kg-m Ib-ft
Cylinder head cover bolt 6 mm 11 1.1 8.0
. 8 mm 23 2.3 16.5
Cylinder head bolt L mm 36 86 62.0
K bol 8 mm 25 2.5 18.1
Crankcase bolt 10 mm 52 5.2 375
Crankshaft drive gear bolt 10 mm 48 4.8 34.5
Conrod cap bolt 9 mm 68 6.8 49.2
Camshaft housing bolt 6 mm 12 1.2 8.5
Piston cooling jet — 5 0.5 3.6
Oil pump bolt 8 mm 23 2.3 16.5
IN. camshaft timing sprocket WIT — 60 6.0 43.5
model

EX. camshaft timing sprocket — 78 7.8 56.0
ocv 6 mm 12 1.2 8.5
Chain tensioner adjuster bolt 6 mm 11 1.1 8.0
Timing chain guide bolt 8 mm 23 2.3 16.5
Collector cover 8 mm 23 2.3 16.5
Engine holder cover bolt 8 mm 23 2.3 16.5
Intake manifold bolt/nut 8 mm 23 2.3 16.5
Oil pressure switch — 13 1.3 9.5
Fuel delivery pipe bolt 8 mm 23 2.3 16.5
Fuel delivery pipe plug/ Upper 14 mm 35 3.5 25.5
union bolt Lower 14 mm 35 3.5 25.5
Low pressure fuel pump bolt 6 mm 10 1.0 7.0
Thermostat cover bolt 6 mm 10 1.0 7.0
Flywheel bolt 12 mm 118 11.8 85.5
Starter motor mounting bolt 8 mm 23 2.3 16.5
Engine oil filter — 14 1.4 10.0
Engine oil drain plug 12 mm 13 1.3 9.5
. . 8 mm 23 2.3 16.5

Power unit mounting bolt
10 mm 50 5.0 36.0
Driveshaft housing bolt 10 mm 50 5.0 36.0
Upper mount bolt/nut 14 mm 100 10.0 72.5
Upper mount cover bolt 10 mm 50 5.0 36.0
Lower mount bolt/nut 14 mm 100 10.0 72.5
Clamp bracket shaft nut 7/8-14 UNF 43 4.3 31.0
Water pump case bolt 8 mm 17 1.7 12.5
Driveshatt oil seal housing — 100 10.0 72.5
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ITEM THREAD TIGHTENING TORQUE
DIAMETER N-m kg-m Ib-ft
10 mm 55 5.5 40.0
Gearcase bolt 12 mm 83 8.3 60.0
Propeller shaft bearing housing bolt 10 mm 50 5.0 36.1
Pinion gear nut 16 mm 145 14.5 105.0
Propeller nut 18 mm 55 5.5 40.0

Tightening torque — General bolt
NOTE:

These value are only applicable when torque for a general bolt is not listed in the “Important Fasteners”

table.
THREAD TIGHTENING TORQUE
TYPE OF BOLT DIAMETER N-m kg-m Ib-ft
@\ 5mm 2-4 0.2-04 15-3.0
% 6 mm 4-7 0.4-0.7 3.0-5.0
2 8 mm 10-16 1.0-16 7.0-115
(Conventional or “4” marked bolt) 10 mm 22-35 22-35 16.0-25.5
5mm 2-4 02-04 15-3.0
% % 6 mm 6—10 0.6-1.0 45-7.0
8 mm 15-20 15-20 11.0- 145
(Stainless steel bolt) 10 mm 34-41 34-4.1 24.5-29.5
5 mm 3-6 0.3-0.6 20-45
% % 6 mm 8-12 08-1.2 6.0-8.5
8 mm 18-28 1.8-2.8 13.0-20.0
(7 marked or _'. marked bolt) 10 mm 40 - 60 4.0-6.0 29.0-43.5
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SPECIAL TOOLS

2.

'@

09900-00411
Hexagon socket

09900-00413 (5 mm)
09900-00414 (6 mm)
09900-00415 (8 mm)

(B)

(A) 09900-06107

09900-20101 (150 mm)

09900-00410 (included in Hexagon bit (included | (B) 09900-06108 09900-20102 (200 mm)
Hexagon wrench set | 09900-00410) in 09900-00410) Snap ring pliers Vernier calipers
6. 7. 8. 9. 10.

09900-20203

(50 — 75 mm)
09900-20202 09900-20204 09900-20205 09900-20605
Micrometer (75— 100 mm) Micrometer 09916-99311 Dial calipers
(25 — 50 mm) Micrometer (0 —25 mm) Flywheel holder (10 — 34 mm)
14. 15.

09900-20602

Dial gauge

09900-20701
Magnetic stand

09900-20803
Thickness gauge

09900-21304
Steel “V” block set

09900-22302
(0.051 - 0.125 mm)
09900-22301
(0.025 - 0.076 mm)
Plastigauge
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16.

09900-26006
Engine tachometer

17.

09900-28403
Hydrometer

18.

@)

09912-58413: Fuel pressure gauge set
(1) 09912-58442: Fuel pressure gauge
(2) 09912-58432: Fuel pressure hose
(3) 09912-58490: 3-way joint & hose

19.

09913-50121
Oil seal remover

20.

09951-09310
Gear adjust spring
set

21.

09921-29410
Driveshaft holder

22.

23.

09915-47341
Qil filter wrench

09915-64512
Compression gauge

24.

09915-67010
Compression gauge
hose attachment

25.

26.

27.

09915-64530
Compression gauge
hose

09915-77311
Oil pressure gauge

09915-78211
Oil pressure gauge
adapter

28.

09916-10911
Valve lapper

29.

09916-14510
Valve lifter

09916-14521
Valve lifter attach-
ment

31.

09916-24450
Solid pilot
(N-100-5.52)
Solid pilot
Neway N-150-5.5

32.

33.

34.

09916-54910
Handle (N-505)

09916-22420

Valve seat cutter (60°)
(N-114)

Valve seat cutter (45°)
(Neway 128)
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35.

Valve seat cutter (15°)
(Neway 212)

36.

09916-34550
Valve guide reamer
(¢ 5.5 mm)

09916-34542
Valve guide reamer
handle

38.

09916-37320
Valve guide reamer
(% 10.5 mm)

39.

09916-44310
Valve guide remover

40.

09916-69310
Tappet holder

41.

42.

43.

44,

09916-57330
Valve guide installer

09916-77310
Piston ring com-
pressor

09916-84511
Tweezers

09917-47011
Vacuum pump
gauge

09916-56011

46.

09917-98221
Valve guide stem

47.

(A) 09922-59410
Propeller shaft
housing installer

(B) 09922-59420

48.

09922-89810

49.

Valve guide installer |seal installer attach- Housing installer | Shift lock pin 09930-30104
attachment ment handle remover Sliding hammer
50. 51. 52. 53. 54.

09930-30161
Propeller shaft
remover

O

09926-29310
Driveshaft housing
remover

09951-99310
Gear holder

09945-79310
PTT cable extension

09930-76420
Timing light
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09930-89240
4-pin connector test
cord

56.

09930-89260
Injector test cord A

57.

58.

09930-89340
26-pin (A) & 34-pin
test cord

09930-89850
26-pin (B) test cord

09930-99320
Digital tester

60.

09930-89860
BCM simulator

61.

09940-44121

62.

JF

09940-44130

63.

09950-69512
Gearcase oil leakage

64.

;

09951-09511
Gear adjusting

harness Air pressure gauge |Attachment tester gauge
65. 66. 67. 69.
ﬂ 2=
]

09951-19820
Bearing stopper
Remover & installer

09952-09310
Back lash indicator
tool

09930-89350
H-T cord adapter

09900-25002
Pocket tester

09944-09820
Tilt cylinder cap tool

70.

09944-09810
PTT trim cap tool

71.

09917-49610
Vacuum pump
adapter

72.

A\

09952-99310
hand air pump

73.

SDS Set

09933-19811

+ Suzuki Diagnostic Sys-
tem Software Ver. 5.00

» Diagnostic harness

* USB cable

* USB adapter

» Conversion adapter
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74.

iz«

99954-53008-820*
Digital voltmeter

99954-53873*
Stevens CD-77
Peak reading volt-
meter

76.

99954-53883*
Gear oil filler

NOTE:

* Marked part No. is in U.S. market only.

MATERIALS REQUIRED

SUZUKI OUTBOARD
MOTOR GEAR OIL

99000-22540

SUZUKI SUPER
GREASE “A”

99000-25030*
99000-25010

WATER RESISTANT
GREASE

99000-25160

SUZUKI SILICONE
SEAL

99000-31120

SUZUKI BOND
“1104”

99000-31030

99104-33140*
99000-31140
(100 g)

99000-32050

(50 9)

99000-32020
(50 9)

API: SE, SF, SG, SH, SJ
SAE: 10W-40

(400 ml x 24 pcs) (500 g) (250 g) (50 g) (100 g)
SUZUKI BOND THREAD LOCK THREAD LOCK 4-Stroke Motor Qil SUZUKI MOLY
“1207B” “1342” SUPER “1333B” PASTE

99000-25140

(50 9)

NOTE:

* Marked part No. is in U.S. market only.




PERIODIC MAINTENANCE  2-1

PERIODIC MAINTENANCE

CONTENTS
PERIODIC MAINTENANCE SCHEDULE ........cctviiiiiiiiiiiiiiiiceiceceeeeeee 2- 2
PERIODIC MAINTENANCE CHART ...oiiiiiiiiiiiiiiiiierieniienrieeeveee e 2- 2
MAINTENANCE AND TUNE-UP PROCEDURES ........ccccocvviiiiiiiiiiiiiiceee, 2- 3
ENGINE OIL/ENGINE OIL FILTER ..oooiiiiiiiiiiiieeeeee e 2- 3
GEAR OIL o, 2- 6
LUBRICATION . 2- 7
SPARK PLUG ..o, 2- 8
TAPPET CLEARANCE ..., 2-9
IDLE SPEED ... 2-16
IGNITION TIMING ..oiiiiiiiiiiiiiiiiee e 2-17
FUEL LINE e 2-18
LOW PRESSURE FUEL FILTER ....ooiviiiiiiiiiiieiiieiieieeeeeeeeee e 2-19
HIGH PRESSURE FUEL FILTER ...cooiiiiii s 2-19
PCV SYSTEM . 2-20
LOW PRESSURE FUEL PUMP FILTER .....ccccoiiiiiiiiiiieiiieieeveeeeeeee 2-21
WATER PUMP/WATER PUMP IMPELLER .......ccccooiiiiiiiiieee 2-21
PROPELLER/NUT/COTTER PIN ...ooiiiiiiiiiiiecee e 2-21
ANODES ... i 2-22
BONDING WIRES ....oiiiiiiiiiiiiiiieiiieeiies et 2-23
BATTERY oottt e e e e e ee e 2-24
BOLTS AND NUTS ... 2-25
OIL PRESSURE ... e 2-26
CYLINDER COMPRESSION ... e 2-28




2-2  PERIODIC MAINTENANCE

PERIODIC MAINTENANCE SCHEDULE

The chart below lists the recommended intervals for all the required periodic service work necessary to keep
the motor operating at peak performance and economy.
Maintenance intervals should be judged by number of hours or months, whichever comes first.

NOTE:

More frequent servicing should be performed on outboard motors that are used under severe conditions.

PERIODIC MAINTENANCE CHART

Interval

Initial 20 hrs. or

Every 50 hrs. or

Every 100 hrs.

Every 200 hrs.

Item to be serviced 1 month 3 months or 6 months or 12 months
Spark plug — — I R

. I I I I
Fuel line

Replace every 2 years.
PCV system ! ! ! !
Replace PCV/breather hose every 2 years.
Engine oil [NOTE] R — R R
Gear oil R — R R
Lubrication — I I I
Anodes & Bonding wires — I I I
Battery — I I I
Engine oil filter R — — R
. — I I I
Low pressure fuel filter
Replace every 400 hours or 2 years.

Low pressure fuel pump filter Replace every 1 000 hours.
High pressure fuel filter Replace every 1 000 hours.
Ignition timing — — — I
Idle speed I — — I
Tappet clearance — — — I
Water pump — — — I
Water pump impeller — — — R
Propeller nut & pin I — I I
Bolt & Nuts T — T T

I: Inspect and clean, adjust, lubricate or replace, if necessary T: Tighten R: Replace

NOTE:

OIL CHANGE REMINDER SYSTEM
» Refer to page 3-55 for function and operation.
« See page 2-5 for reset information.
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MAINTENANCE AND TUNE-UP PROCEDURES

This section describes servicing procedures for each periodic
maintenance requirement.

ENGINE OIL/ENGINE OIL FILTER
ENGINE OIL LEVEL CHECK

Inspect oil level before every use.

Place outboard motor upright on a level surface.

Remove motor cover.

Remove oil level dipstick and wipe it clean.

Reinsert dipstick fully into dipstick tube, then remove to
check oil level.

PwnNpE

5. OQil level should be between full level Max. mark (hole) and
low level Min. mark (hole).

If level is low, add recommended oil to full level Max. mark.

— Full level

Recommended oil: i
ne

e 4 stroke motor oil
e API classification: SE, SF, SG, SH, SJ

or NMMA FC-W classification: SE, SF, SG, SH SJ
 Viscosity rating: SAE 10W-40 or NMMA FCW 10W-40

Low level
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ENGINE OIL CHANGE/ENGINE OIL FILTER
REPLACEMENT

ENGINE OIL
Change initially after 20 hours (1 month) and every
100 hours (6 months).

ENGINE OIL FILTER
Replace initially after 20 hours (1 month) and every
200 hours (12 months).

NOTE:

« Engine oil should be changed while engine is warm.

* When replacing engine oll filter, change engine oil at the same
time.

Place outboard motor upright on a level surface.

Remove oil filler cap.

Place a container under engine oil drain plug.

Remove engine oil drain plug and gasket to drain engine oil.

PPk

5. ENGINE OIL FILTER REPLACEMENT

NOTE:
For engine oil change only, go to step 6.

To replace engine oil filter:

(1) Place a shop cloth under oil filter before removal to
absorb any oil released.

(2) Using oil filter wrench to loosen the oil filter, then remove
filter and O-ring.

09915-47341: Oil filter wrench

NOTE:
Before fitting new oil filter, be sure to oil O-ring.

\L\/<
== =

é@jl%ller\ca\p /ﬁ\§l
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(3) Screw new filter on by hand until filter O-ring contacts the
mounting surface.

(4) Tighten filter 3/4 turn from point of contact with mounting
surface using an oil filter wrench.

[!] Engine oil filter: 14 N-m (1.4 kg-m, 10.0 Ib-ft), 3/4 turn

6. Install new gasket and oil drain plug.
Tighten engine oil drain plug to specified torque.

[!] Engine oil drain plug: 13 N-m (1.3 kg-m, 9.5 Ib-ft)

To avoid water entry into oil pan or oil leakage into the
environment do not reuse gasket once removed.
Always use a new gasket.

7. Pour recommended engine oil into oil filler opening, then
install oil filler cap.

Engine oil amounts
Oil change only: 8.0 L (8.5/7.0 US/Imp. qt)
Oil filter change: 8.2 L (8.7/7.2 US/Imp. qt)

8. To reset oil change reminder system’s operation time to zero

(cancellation);

(1) Turn main switch key to “ON” position.

(2) Pull out emergency stop switch plate (.

(3) Depress “START & STOP” button @ three times in ten
seconds. A short beep will be heard if cancellation is suc-
cessfully finished.

(4) Turn main switch key to “OFF” position, then set emer-
gency stop switch plate @ in original position.

NOTE:
See “OlL CHANGE REMINDER SYSTEM” section on page
3-55.

9. Start engine and allow it to run for several minutes at idle
speed.
Check oil filter for oil leakage.
Turn off engine and wait for approx. two minutes, then
recheck engine oil level.

SELECT
/ S| @

THROTTLE
ONLY

@ @ ST% P\
@

SUZUKI

Full level
line

Low level
line
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GEAR OIL

Change initially after 20 hours (1 month) and every
100 hours (6 months).

1. Place outboard motor upright on a level surface.
2. Place a container under the lower unit.

3. Remove lower gear oil drain plug first, then remove gear oll
level plug and drain gear oil.

4. Fill with recommended gear oil through oil drain hole until oil
just starts to flow out from oil level hole.

Gear oil amount: 1 100 ml (37.2/38.7 US/Imp. 0z)

Recommended oil:
SUZUKI OUTBOARD MOTOR GEAR OIL or
SAE #90 HYPOID GEAR OIL

5. Install oil level plug before removing oil filler tube from drain
hole.
6. Install oil drain plug.

Do not reuse gaskets once removed. Always use a
new gasket.

NOTE:

To avoid a possible low gear oil level, recheck gear oil level 10
minutes after doing procedure in step 6. If oil level is low, add
additional gear oil until level is correct.

//
=7 | @

e

\@
\7\@)

@ Oillevel plug
@ Oil drain plug

[

e
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LUBRICATION

Inspect every 50 hours (3 months).

Apply SUZUKI Water Resistant Grease to the following points.
99000-25160: SUZUKI WATER RESISTANT GREASE

Swivel bracket

A U
o9
Propeller shaft > o{: /
9 ©

Swivel bracket
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SPARK PLUG

* Inspect every 100 hours (6 months).
* Replace every 200 hours (12 months).

Standard spark plug: NGK BKR6E

Only resistor (R) type spark plugs must be used with
this engine. Using a non-resistor spark plug will cause
ignition and fuel injection system malfunctions.

REMOVAL

» Remove the bolts and STBD air duct guard .

« Remove the bolts and PORT air duct guard 2.

« Disconnect ignition coil connector, then remove the bolt
securing the ignition coil.

* Remove the ignition coil and spark plug.

CARBON DEPOSIT

Inspect for a carbon deposit on spark plug base.

If carbon is present, remove it with a spark plug cleaning
machine or by carefully using a pointed tool.

SPARK PLUG GAP
Measure spark plug gap with a thickness gauge.
Adjust to within specified range if gap is out of specification.

Spark plug gap: 0.7 — 0.8 mm (0.028 — 0.031 in)
09900-20803: Thickness gauge
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CONDITION OF ELECTRODE

Inspect electrode for a worn or burnt condition.

If it is extremely worn or burnt, replace spark plug.

Also, be sure to replace spark plug if it has a broken insulator,
damaged thread, etc.

Confirm the thread size and reach when replacing the
plug. If the reach is too short, carbon will be deposited
on the threaded portion of the plug hole resulting in
possible engine damage.

INSTALLATION
Installation is reverse order of removal.

[®] Spark plug: 28 N-m (2.8 kg-m, 20.0 Ib-ft)

TAPPET CLEARANCE

Inspect every 200 hours (12 months).

The tappet clearance specification is different for intake and

exhaust valves.

Too small a tappet clearance may reduce engine power, too

large a tappet clearance increases valve noise and hastens

valve and seat wear.

When the tappets are set to the specified clearance, the engine

will run without excessive noise from the valve mechanism and

will deliver full power. In this engine, the tappet clearance is

increased or decreased by replacing the shim disc, made of a

special wear resistant material, fitted to the top of the tappet.

Using the proper tools provides for easy removal and installation

of the shim disc.

Tappet clearance adjustment should be checked and adjusted:

« during scheduled periodic inspection.

* when valve mechanism is serviced.

« when camshafts are disturbed by removing them for inspec-
tion.
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CHECKING AND ADJUSTING TAPPET CLEARANCE
1. Remove following parts:
« Engine side lower cover (See page 7-2.)
« Ring gear cover and air intake silencer case
(See page 6-2.)
« Ignition coils
e Spark plugs

2. Remove PORT and STBD cylinder head covers.
(See page 6-3.)

3. Rotate crankshaft counterclockwise to bring cam nose verti-
cal to shim surface.

4. Measure tappet clearances by inserting thickness gauge
between cam and shim surface.

Tappet clearance (cold engine condition):
IN.: 0.23-0.27 mm (0.009 — 0.011 in)
EX.: 0.33-0.37 mm (0.013 — 0.015 in)

09900-20803: Thickness gauge

This is a left hand (LH) rotation powerhead.
Rotate crankshaft counterclockwise to prevent water
pump impeller damage.

NOTE:

* Rotate crankshaft and measure clearance for each tappet
respectively by bringing cam nose vertical to shim surface.

« All tappet clearances can be measured during two crankshaft
rotations.

5. If out of specification, adjust tappet clearance by changing
shim.

ADJUSTMENT
Tappet clearances are adjusted by replacing tappet shim.

1. With cam nose vertical to valve, turn tappet cut-away
towards center of cylinder head as shown in figure.

® ® ®® Cut section of the tappet

@ Shim
® Plug hole
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2. Rotate crankshaft to open (lift up) valve and then remove
camshaft housing bolts where shim is to be replaced.
3. Install special tool with camshaft housing bolts as shown in

figure.
09916-69310: Tappet holder

4. Rotate top of cam 90 degree counterclockwise and remove

shim from cut-away at tappet.

(Two tappets can be adjusted at the same time.)

« Do not put your finger between camshaft and tappet
while the tappet is being held with the tappet holder.

« Use a magnet to remove and install shim.

« When installing shim, identification mark on the

shim should face down (towards tappet).

5. After removing shim, measure thickness of original shim and
determine correct thickness of shim for proper tappet clear-

ance as calculated by following formula.

09900-20205: Micrometer

IN. side:
A=B+ (C-0.25mm)
EX. side:
A=B+ (C-0.35mm)

A: Correct thickness of shim for proper tappet

clearance (mm)
B: Thickness of original shim (mm)
C: Original tappet clearance (mm)

1.D No. T“‘(‘;f:qfss 1.D No. T“‘(‘;'jn’;‘;ss 1.D No. T“‘(‘;fn’:‘;ss
218 2.18 248 2.48 278 2.78
220 2.20 250 2.50 280 2.80
223 2.23 253 2.53 283 2.83
225 2.25 255 2.55 285 2.85
228 2.28 258 2.58 288 2.88
230 2.30 260 2.60 290 2.90
233 2.33 263 2.63 293 2.93
235 2.35 265 2.65 295 2.95
238 2.38 268 2.68 298 2.98
240 2.40 270 2.70 300 3.00
243 2.43 273 2.73
245 2.45 275 2.75

@ Camshaft housing bolt
@ Plug hole

@ Magnet
@ Shim

@ Removed shim

I.D No.
2.50 mm

-t
!
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6. Install shim. Identification number should face down
(towards tappet).

7. Rotate crankshaft to be open (lift up) valve.

8. Remove tappet holder @ and tighten camshaft housing bolts
to specified torque.

[®] Camshaft housing bolt: 12 N-m (1.2 kg-m, 8.7 Ib-ft)

@ Special tool
@ Tappet
® Camshaft

9. Recheck tappet clearance.

NOTE:
After completing tappet clearance adjustment and securing
camshaft housing bolts, inspect tappet clearance again.

REASSEMBLY

After checking and adjusting all valves, reinstall parts removed
earlier.

Installation is reverse order of removal.

Cylinder head cover
Install the cylinder head cover. (See page 6-5.)

NOTE:
Examine cylinder head cover gasket for damage.
Always replace gasket if sealing performance is suspect.

 Tighten cylinder head cover bolts to specification.
[!] Cylinder head cover bolts: 11 N-m (1.1 kg-m, 8.0 Ib-ft)
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OCV (Oil control valve)
« Install gasket and OCV, and then tighten bolts securely.

NOTE:
Position the OCV gasket tab as shown the right.

Do not reuse OCV gasket. Always replace with new
one.

[®] ocV bolt: 12 N-m (1.2 kg-m, 8.5 Ib-ft)

FINAL ASSEMBLY CHECK

« All parts removed have been returned to their original posi-
tions.

* Check hose and wire routing. (See page 11-14 to 11-26.)

* Check oil leakage.




TAPPET SHIM SELECTION CHART [IN. side]

Shim
LD-No- | 18| 220|223| 225|228 | 230| 233| 235|238 | 240 | 243| 245| 248| 250 | 253 | 255 | 258| 260 | 263 | 265 | 268| 270|273 | 275 | 278 | 280 | 283| 285 | 288 | 290 | 293 | 295 | 298| 300
Present shim
size (mm)
Tappet 2.18(2.20(2.23(2.25|2.28|2.30|2.33|2.35|2.38(2.40|2.43|2.45|2.48|2.50(2.53(2.55|2.58(2.60|2.63|2.65|2.68(2.70(2.73(2.75(2.78|2.80|2.83|2.85(2.88( 2.90|2.93|2.95|2.98| 3.00
clearance
(mm)
0.00 — 0.04 220|223|225|228(230|233|235|238| 240| 243|245 | 248| 250| 253| 255 | 258| 260| 263 | 265 | 268| 270| 273| 275| 278
0.05 —0.09 220|223|225|228|230|233| 235|238 | 240| 243| 245 | 248| 250| 253| 255| 258| 260 | 263 | 265 | 268| 270| 273|275 | 278| 280 | 283
0.10-0.14 220(223|225|228|230|233|235|238|240| 243 | 245| 248 | 250| 253| 255| 258| 260| 263| 265 | 268 | 270| 273| 275| 278|280 | 283 | 285 | 288
0.15-0.19 220|223|225|228|230(233|235|238| 240| 243 | 245 | 248|250 253| 255| 258| 260 | 263 | 265 | 268| 270|273 | 275| 278| 280| 283 | 285 | 288|290 293
0.20—0.22 220(223|225|225|228|230(233|235| 240| 240| 245 | 245 | 250| 250|255 | 255| 260| 260 | 263 | 265 | 270| 270| 273| 278| 280| 280 | 283| 285 | 290| 290| 293| 295
0.23-0.27 SPECIFIED CLEARANCE / NO ADJUSTMENT REQUIRED
0.28 — 0.32 |223|225|228|230(233|235|238|240|243| 245 | 248| 250| 253| 255 | 258| 260| 263| 265 | 268| 270|273 | 275| 278| 280| 283 | 285 | 288 | 290 | 293| 295| 298| 300
0.33—0.37 |228|230|233|235|238|240|243| 245|248 | 250|253 | 255| 258| 260|263 | 265| 268| 270| 273| 275|278 | 280| 283 | 285| 288 | 290|293 | 295 | 298| 300
0.38 —0.42 |233|235|238|240(243|245|248|250| 253|255 | 258| 260| 263| 265|268 | 270| 273| 275| 278| 280 | 283| 285| 288| 290| 293 | 295 | 298 | 300
0.43—0.47 |238|240|243|245|248|250|253| 255|258| 260|263 | 265 | 268|270|273| 275| 278| 280| 283| 285 | 288| 290| 293| 295| 298 | 300
0.48 — 0.52 |243|245|248|250|253|255|258|260|263| 265|268 270| 273|275 | 278| 280| 283| 285| 288| 290 | 293| 295 | 298| 300
0.53—0.57 |248|250|253|255|258|260|263|265|268|270|273|275|278| 280|283 285| 288| 290| 293 295 | 298| 300
“ M ”
0.58 —0.62 |253|255|258|260|263|265|268|270|273|275|278| 280| 283| 285 | 288|290 | 203| 295 | 298| 300 1. Measure tappet clearance “Engine cold”.
2. Measure present shim size.

- 258|260|263|265|268|270|273|275| 278|280 | 283| 285| 288| 290|293 | 295 | 298 | 300 . . .
0.63 -0.67 3. Match clearance in vertical column with
0.68 — 0.72 |263|265|268|270(273|275|278|280|283|285|288|290| 293| 295| 298|300 present shim size in horizontal column.
0.73—0.77 |268|270|273|275|278|280|283|285|288| 290|293 | 295 | 298| 300

[ EXAMPLE ]
0.78 —0.82 |273|275|278|280|283|285|288|290| 293|295 | 298 | 300 Tappet clearance is — 0.35 mm
0.83—0.87 |278|280|283|285|288|290|293|295| 298|300 Present shim size ~— 2.40 mm
Shim size to be used — 2.50 mm
0.88—0.92 |283|285|288|290(293|295|298|300

JONVNILNIVIN J1d0Id3d  ¥1-¢



TAPPET SHIM SELECTION CHART [EX. side]

Shim

ID No.

Present shim
size (mm)

Tappet
clearance
(mm)

218

220

223

225

228

230

233

235

238

240

243

245

248

250

253

255

258

260

263

265

268

270

273

275

278

280

283|285(288(290(293|295(298|300

218

2.23

2.25

2.28

2.30

2.33

2.35

2.38

2.40

2.43

2.45

2.48

2.50

253

2.55

2.58

2.60

2.63

2.65

2.68

2.70

2.73

2.75

2.78

2.80

2.83(2.85(2.88|2.90(2.93(2.95|2.98|3.00

0.00 - 0.04

220

223

225

228

230

233

235

238

240

243

245

248

250(253|255|258(260(263|265|268

0.05-0.09

218

220

223

225

228

230

233

235

238

240

243

245

248

250

253

255|258(260|263|265(268| 270|273

0.10-0.14

220

223

225

228

230

233

235

238

240

243

245

248

250

253

255

258

260|263|265|268(270|273(275|278

0.15-0.19

220

223

225

228

230

233

235

238

240

243

245

248

250

253

255

258

260

263

265|268(270|273|275|278(280|283

0.20-0.24

218

220

223

225

228

230

233

235

238

240

243

245

248

250

253

255

258

260

263

265

268

270(273|275(278|280(283| 285|288

0.25-0.29

218

220

223

225

228

230

233

235

238

240

243

245

248

250

253

255

258

260

263

265

268

270

273

275(278(280(283|285|288|290|293

0.30-0.32

218

220

223

225

228

230

233

235

238

240

243

245

248

250

253

255

258

260

263

265

268

270

273

275

278)280(283|285|288|290(293|295

0.33-0.37

SPECIFIED CLEARANCE /

NO

ADJU

STMENT RE

QuI

RE

0.38-0.39

223

225

228

230

233

235

238

240

243

245

248

250

253

255

258

260

263

265

268

270

273

275

278

280

283

285

288|290 (293 |295 (298|300

0.40-0.44

225

228

230

233

235

238

240

243

245

248

250

253

255

258

260

263

265

268

270

273

275

278

280

283

285

288

290|293|295 |298 (300

0.45-0.49

230

233

235

238

240

243

245

248

250

253

255

258

260

263

265

268

270

273

275

278

280

283

285

288

290

293

295( 298|300

0.50 - 0.54

235

238

240

243

245

248

250

253

255

258

260

263

265

268

270

273

275

278

280

283

285

288

290

293

295

298

300

0.55-0.59

240

243

245

248

250

253

255

258

260

263

265

268

270

273

275

278

280

283

285

288

290

293

295

298

300

0.60 - 0.64

245

248

250

253

255

258

260

263

265

268

270

273

275

278

280

283

285

288

290

293

295

298

300

0.65-10.69

250

253

255

258

260

263

265|268

270

273

275

278

280

283

285

288

290

293

295

298

300

0.70-0.74

255

258

260

263

265

268

270

273

275

278

280

283

285

288

290

293

295

298

300

0.75-0.79

260

263

265

268

270

273

275

278

280

283

285

288

290

293

295

298

300

0.80-0.84

265

268

270

273

275

278

280

283

285

288

290

293

295

298

300

0.85-0.89

270

273

275

278

280

283

285

288

290

293

295

298

300

0.90-0.94

275

278

280

283

285

288

290

293

295

298

300

N

. Measure tappet clearance “Engine cold”.
. Measure present shim size.
. Match clearance in vertical column with

present shim size in horizontal column.

[ EXAMPLE ]

Tappet clearance is — 0.40 mm
Present shim size — 2.40 mm
Shim size to be used — 2.48 mm

GT-¢  JONVNILNIVIN 1Q0I¥3d
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IDLE SPEED

Inspect initially after 20 hours (1 month) and every
200 hours (12 months).

NOTE:

» Before checking idle speed, engine must be warmed up.

« Check idle speed after engine speed has stabilized.

» Before checking idle speed, check throttle control mechanism
and throttle valve for smooth operation.

NOTE:
To check the engine speed, a battery powered personal com-
puter and the Suzuki Diagnostic System must be used.

1. Start engine and allow to be warmed up.
2. Check engine speed.
Idle speed (in neutral gear): 600 — 700 r/min

NOTE:

« Ildling/trolling speed of 600 — 700 r/min is controlled by Elec-
tronic Throttle System.

» This throttle system is not equipped with IAC valve for idle
speed control.

« Idle speed control is done by the throttle actuator which con-
trols the throttle valve opening.
See “Electronic Throttle System” section on page 3-36.

« If engine idle speed is out of specification, electronic throttle
system may not be operating correctly.
For system check, see page 3-81.

NOTE:
Trolling speed (in-gear idle speed) is same as idle speed.
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IGNITION TIMING

Inspect every 200 hours (12 months).

NOTE:
Before checking the ignition timing, make sure idle speed is
within the specification.

1. Remove the bolts and STBD air duct guard .

2. Start the engine and allow to warm up.
3. Attach the timing light cord to the No. 1 ignition coil primary
wire.
09930-76420: Timing light
09900-26006: Engine tachometer

4. Check the ignition timing while operating the engine in neu-
tral gear at 1 000 r/min.

Ignition timing: Approx. BTDC 5° + 5° at 1 000 r/min.
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FUEL LINE

 Inspect initially after 20 hours (1 month) and every
50 hours (3 months).
* Replace every 2 years.

If leakage, cracks, swelling or other damage is found, replace
the fuel line.
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LOW PRESSURE FUEL FILTER

 Inspect before every use.
 Inspect every 50 hours (3 months).
* Replace every 400 hours or 2 years.

If leakage, cracks or other damage is found, replace the fuel fil-
ter.

NOTE:

When water is present in the fuel supply, the red indicator float
surrounding the filter element rises.

Whenever the red float is up, remove filter cap and drain the

water.
Inspect and Cleaning ®
A WARNING Spring /é %
40
» Stop the motor before cleaning the fuel filter. O \'
* Do not smoke and keep open flames and sparks @— % ?\@)@
away while working near any part of the fuel system. \©
T~
1. Turn the engine “off". @—%@% D Red float
2. Remove the two (2) bolts securing low pressure fuel filter to \@
filter bracket and remove fuel filter.

3. Remove the ring nut @.

4. Separate the filter cap @ from filter body @, then remove
large O-ring @, filter element & and small O-ring ®.

5. Inspect filter element and O-rings for damage.
Replace if damaged.

6. Wash the filter element with cleaning solvent.

7. Assemble the small O-ring ® and filter element ® to filter
body @.

8. Install large O-ring @ and filter cap @, then thread the ring
nut @ into position.

9. Install low pressure fuel filter and tighten bolts securely.

10. Restart the engine and check that there are no leaks around
the fuel filter.

HIGH PRESSURE FUEL FILTER

Replace every 1 000 hours.

SUZUKI recommends that replacing the high pressure fuel filter
every 1 000 operating hours.
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PCV SYSTEM

 Inspect initially after 20 hours (1 month) and every
50 hours (3 months).
* Replace PCV/breather hose every 2 years.

NOTE:

Be sure to check for any obstruction in the PCV valve or its hose
before checking engine idle speed.

An obstructed PCV valve or hose prevents proper operation of
idle speed control.

PCV HOSE

Check crank case ventilation hoses (breather hose) and PCV
hoses for connection, leakage, cracks, clog or deterioration.
Check for sticking or clogged PCV valve. Replace as necessary.

PCV valve inspection
1. Remove ring gear cover and air intake silencer case.
(See page 6-2.)

2. Disconnect PCV valve from cylinder head cover.

3. Reinstall ring gear cover and air intake silencer case.

4. Run engine at idle.

5. Place your finger over end of PCV valve to check for vac-
uum.
If there is no vacuum, check for clogged valve. Replace as
necessary.

6. After checking vacuum, stop engine and remove PCV valve
from hose.
Shake valve and listen for the rattle of check needle inside
the valve.
If valve does not rattle, replace valve.

7. After checking, connect PCV valve, PCV hose and tighten
clamps securely.

1. PCV. valve
2. PCV/hose!

1. PCV valve

1. PCV valve
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LOW PRESSURE FUEL PUMP FILTER

Replace every 1 000 hours.

SUZUKI recommends that replacing the low pressure fuel pump
filter every 1 000 operating hours.

WATER PUMP/WATER PUMP IMPELLER

WATER PUMP
Inspect every 200 hours (12 months).

Inspect water pump case, inner sleeve and under panel.
Replace if wear, cracks, distortion or corrosion is found.

WATER PUMP IMPELLER
Replace every 200 hours (12 months).

SUZUKI recommends that replacing the water pump impeller
every 200 hours (12 months).

Inspect water pump impeller.

Replace if vanes are cut, torn or worn.

PROPELLER/NUT/COTTER PIN

Inspect initially after 20 hours (1 month) and every
100 hours (6 months).

« Inspect propeller for bent, chipped or broken blades.
Replace propeller if damage noticeably affects operation.

* Inspect propeller splines. Replace propeller if splines are
worn, damaged or twisted.

* Inspect propeller bush for slippage.
Replace if necessary.

* Make sure that propeller nut is torqued to specification and
cotter pin is installed securely.
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ANODES

Inspect every 50 hours (3 months).

ANODES

If 2/3 of zinc anode has corroded away, replace anode.

The anode should be periodically cleaned with a wire brush to
ensure maximum effectiveness.

NOTE:
The anode cover may be separated from the power unit body by
inserting and turning a 10 mm bolt to function as a screw jack.

Never paint the anode.

NOTE:
The anode securing bolt should be covered with SUZUKI SILI-
CONE SEAL.

99000-31120: SUZUKI SILICONE SEAL

SR
@y

1. Screw jlok
("2 Anode qover\\

Anode

Si SEAL

]
i\
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BONDING WIRES

Inspect every 50 hours (3 months).

e If breakage or other damage is found on bonding wire,

replace the wire.
« If rust, corrosion or other damage is found on terminal, clean

with cleaning solvent or replace wire.
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BATTERY

Inspect every 50 hours (3 months).

A WARNING

* Never expose battery to open flame or electric spark
as batteries generate gas, which is flammable and
explosive.

» Battery acid is poisonous and corrosive. Avoid con-
tact with eyes, skin, clothing, and painted surfaces.
If battery acid comes in contact with any of these,
flush immediately with large amounts of water. If
acid contacts the eyes or skin, get immediate medi-
cal attention.

« Batteries should always be kept out of reach of chil-
dren.

* When checking or servicing the battery, disconnect
the negative (black) cable. Be careful not to cause a
short circuit by allowing metal objects to contact the
battery posts and the motor at the same time.

* Wear approved eye protection.

Recommended battery: 12 V 130 AH (468 kC) or larger

CONNECTING BATTERY
Upon completion of connection, lightly apply grease to battery
terminals.

How to connect:
1. Connect positive (+) terminal first.
2. Connect negative (=) terminal second.

How to disconnect:
1. Disconnect negative (-) terminal first.
2. Disconnect positive (+) terminal second.

« If the battery leads are loose, incorrectly connected
or reversed, the electrical system could be damaged.

* Wing nuts must not be used and hexagon nuts must
be used to secure sub battery cable to the battery
terminals to avoid loss of electrical power.
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BATTERY SOLUTION LEVEL CHECK

Battery solution level should be between UPPER level and
LOWER level.

If level is low, add distilled water only.

Once the battery has been initially serviced, NEVER
add diluted sulfuric acid or battery damage will occur.
Follow the battery manufacture’s instructions for spe-
cific maintenance procedures.

BATTERY SOLUTION GRAVITY CHECK
Measure the gravity of battery solution using a hydrometer.

Battery solution gravity: 1.28 at 20 °C
09900-28403: Hydrometer

BOLTS AND NUTS

Inspect initially after 20 hours (1 month) and every
100 hours (6 months).

Check that all bolts and nuts listed below are tightened to their
specified torque.

AN

— UPPER LEVEL ——
—— LOWER LEVEL -——

TEM THREAD TIGHTENING TORQUE

DIAMETER N-m kg-m Ib-ft

Intake collector 8 mm 23 2.3 16.5
Flywheel bolt 12 mm 118 11.8 85.5
Power unit mounting bolt 8 mm 23 2.3 16.5
10 mm 50 5.0 36.0

Clamp bracket shaft nut 7/8-14 UNF 43 4.3 31.0
Gearcase bolt 10 mm 55 5.5 40.0
12 mm 83 8.3 60.0

Propeller nut 18 mm 55 5.5 40.0
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OIL PRESSURE

Oil pressure (at normal operating temp.):
400 — 600 kPa (4.0 — 6.0 kg/cm?, 57 — 85 psi)
at 3000 r/min.

NOTE:

The figure shown above is a guideline only, not an absolute ser-
vice limit.

If oil pressure is lower or higher than specification, the following
causes may be considered.

(See page 6-84 for oil passage locations.)

Low oil pressure

« Clogged oil filter

« Leakage from oil passages

» Defective oil pump

« Defective oil pressure regulator
« Damaged O-ring

« Combination of above items

High oil pressure

« Using an engine oil of too high viscosity
* Clogged oil passage

» Clogged oil pressure regulator

« Combination of above items

TEST PROCEDURE

1. Check the engine oil level.

2. Loosen screw and disconnect blue lead wire @ from oil
pressure switch @.
Remove the oil pressure switch.

3. Install oil pressure gauge adaptor into oil pressure switch
hole in place of oil pressure switch.

09915-77311: Oil pressure gauge
09915-78211: Oil pressure gauge adapter
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4. Start engine and allow to warm up as follows:

Summer : 5 min. at 2 000 r/min.
Winter : 10 min. at 2 000 r/min.

5. After warming up, shift into forward gear and increase
engine speed to 3 000 r/min., then compare pressure indi-
cated on gauge to specifications.

6. After testing, reinstall oil pressure switch.

(See page 3-95.)

Monitor-tachometer
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CYLINDER COMPRESSION

Cylinder compression:
Standard: 1100 - 1 500 kPa
(11 - 15 kg/cm?, 156 — 213 psi)
Max. difference between cylinders:
100 kPa (1.0 kg/cm?, 14 psi)

NOTE:
Figures shown are guidelines only, not absolute service limits.

Low compression pressure can indicate one or more of the fol-
lowing:

» Excessively worn cylinder wall

» Worn piston or piston rings

* Stuck piston rings

» Poor seating of valves

* Ruptured or otherwise damaged cylinder head gasket

TEST PROCEDURE
1. Start engine and allow to warm up, then shut engine off.
2. Remove bolts and PORT and STBD air duct guard M-@.

w

Disconnect all fuel injector connectors at fuel injector.
Disconnect all ignition coil connectors.

5. Remove the bolts securing the ignition coil, then remove all
ignition coils and spark plugs.

»

6. Install compression gauge hose attachment into spark plug
hole, then connect compression gauge hose to gauge hose
attachment and compression gauge.

09915-64512: Compression gauge
09915-64530: Compression gauge hose
09915-67010: Compression gauge hose attachment

1. Compression gauge

2. Compression gauge hose
3. Compression gauge hose
attachment
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ENGINE CONTROL SYSTEM
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ENGINE CONTROL SYSTEM STRUCTURE

The DF300 model will employ an integrated control system which performs the control functions for elec-
tronic gear shift system, electronic throttle system, fuel injection, ignition, etc. through the BCM (Boat Control
Module) and ECM (Engine Control Module).

SYSTEM STRUCTURE 1

INPUT CONTROL OUTPUT
(sensor/switch) (ECM) (actuator etc.)
Main switch
CKP sensor | Fuel injection system I ~I Fuel injector |

CMP sensor #1

Ignition caoil |

Ignition system |

CMP sensor #2

| VVT system | Oil control valve |

CMP sensor #3

MAP sensor

——>| Low fuel pump system |

Fuel pump system I

IAT sensor —>| High pressure fuel pump system |

Cylinder temp. sensor

Evaporation purge system I I Purge valve |

Exhaust manifold temp. sensor #1

Exhaust manifold temp. sensor #2

,—>| Throttle motor relay |
Electronic throttle system I

Throttle position sensor (Main, Sub)

A
Throttle motor |

Neutral switch

Shift position sensor Electronic shift system | | Shift motor relay |

Oil pressure switch A

Shift motor
Caution system I |

Emergency stop switch

Self di " t | Tachometer-monitor
ell diagnostic system | Digital display screen

Water pressure sensor

Speed sensor Fail safe system

L PP

* Operating hour indication system
¢ Oil changing reminder system

Tilt & Trim sensor

* Synchronization switch
® Center control switch | Start-in-gear protection system I >| Starter motor relay (Starter motor) |
e Station select switch

¢ Throttle only switch

e START & STOP switch

e Emergency stop switch | —|—>| BCM |
* Lever position sensor | CAN Communication system l—

y CAN: Controller Area Network
BCM

Starter motor relay control system |

\

® Caution buzzer |

+
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INPUT CONTROL OUTPUT
(sensor/switch etc.) (BCM) (actuator etc.)

Main switch | BCM power source | | Throttle motor relay |

A

Lever position sensor 1 (Main, Sub) | CAN Communication system |——>| ECM }—

Lever position sensor 2 (Main, Sub) | Shift motor relay |

START & STOP switch 1

CPU ‘I Caution buzzer |

START & STOP switch 2

START & STOP switch 3

Emergency stop switch

Throttle only switch

Station select switch

Center control switch )
Tachometer-monitor

Digital display screen
* Engine RPM

L

Synchronization switch * Engine temperature

* Battery voltage

* Fuel consumption
* Engine operation hours R
¢ Shift position

¢ Oil change reminder

¢ Self-Diagnostic code

* Caution display

* Trim angle

* Cooling water pressure
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COMPONENTS FOR SYSTEM CONTROL
ENGINE CONTROL MODULE (ECM)

The ECM sends signals to control the actuators based on the information inputs from each sensor/switch
and BCM (Boat Control Module). Major controls are as follows:

NAME OF CONTROL DESCRIPTION
Fuel injection control « Controls fuel injection amount and timing.
Ignition control « Controls ignition timing.
Electronic throttle system « Controls engine speed by adjusting intake air amount through elec-
tronic throttle system.
VVT system « Controls intake cam valve timing through OCV (Qil control valve).
Fuel pump control « Controls high pressure fuel pump drive.
» Controls Low pressure fuel pump drive.
Evaporation purge system » Discharges vapor generated within fuel vapor separator to air intake
silencer case by controlling purge valve.
Caution system control  Informs operator of abnormal engine condition.

« Controls engine speed.

Self-diagnostic system control |+ Informs operator of sensor/switch malfunction.

Fail-safe system control » Allows operation with back-up system during sensor/switch
malfunction.

Total operating hour indication |« Informs operator of total operating time.
system control

Oil changing reminder system |+ Informs operator of time for replacing engine oil on the basis of the
control maintenance schedule.

Start-in-gear protection system |+ Prevents engine start when shift is positioned in forward or reverse.
control

Starter motor relay control * Prevents starter motor operation when engine is already operating.
system

Electronic gear shift system « Controls gear shifting by controlling shift actuator.

CAN communication system « ECM and BCM communicate control data between each module.

Communication is established by CAN (Controller Area Network) com-
munication system.

NOTE:
The information related to the Caution system, Self-Diagnostic System and Total operating hour indication
system are retained in ECM memory.
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BOAT CONTROL MODULE (BCM)

BCM sends a signal value (control signal) to ECM on the basis of input signals from switches and sensors.
Based on the received signal value from BCM, ECM controls the engine and the actuators.

BCM controls the caution buzzer with the current engine condition detected through ECM. The major con-
trols are as follows:

NAME OF CONTROL DESCRIPTION
Throttle control * In accordance with the control lever position (input signal from LPS) of
the respective engines, the throttle operation is controlled for each
engine independently.
« By operating the throttle only switch, the throttle open or close opera-
tion is controlled with the shift position held in neutral.

Shift control « In accordance with the control lever position of the respective engines,
the shift operation is controlled for each engine independently.
Center control « In the case of triple engines, the interlink between the CENTER and
[NOTE 1] PORT engines is released with the center control switch operated.
At this time, the CENTER engine is set to idle throttle opening (Neutral
position).
Start & stop control « During the engine at stop, pressing START & STOP switch once con-
[NOTE 2] trols the auto-start of the engine.

« During engine in operation, pressing START & STOP switch continu-
ously for a given duration stops the engine.

Synchronization « In the case of multi engines, pressing the Synchronization switch auto-

[NOTE 3] matically adjusts the speed of each engine to that of PORT engine
approximately.

« By operating the Synchronization switch, either turning on or off the
synchronization function can be selected.

Caution buzzer control « The caution buzzer at each operator seat are controlled according to
engine operating conditions.

LED control « The lighting of LED in the switch panel at each operator seat is con-
trolled according to the boat and engine operating conditions.

Engine stop control « The engine stopping is controlled by the signal sent from the emer-

gency stop switch.

NOTE:
« After completion of rigging, the following calibration must be made to the BCM using SDS Ver.5 and PC
prior to boating.
* Number of stations
* Number of engines
« Position of outboard motor
» Characteristic of remote control lever
* Full trim down position
« Maximum of three engines can be controlled with one BCM.
* One BCM should be installed for each station.
« In the case of two stations, BCM of the 1st station is the master BCM and that of the 2nd station is the
sub-BCM.
* The sub-BCM functions as an Input/Output device for the master BCM.
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NOTE 1:

e In the case of triple engines, normally the CENTER engine

interlinks with the PORT engine.

The CENTER engine is controlled with the PORT remote con-

trol lever.
NOTE 2:

» Pressing START & STOP switch once closes (ON) the starter
circuit for three seconds but when the engine has been

started, the circuit opens (OFF).

NOTE 3:

e Synchronization control will not function when PORT and
STBD remote control lever positions are different from each

other.

Sensor & Switch

Sensor & Switch

Sub BCM
Control signal
BCM —
[ 2ND

==

BCM I

h

18T CAN communication

==

Master BCM

Sensor & switch

Control signal

Engine

Actuator
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ECM CONNECTOR/TERMINALS LAYOUT

FRONT VIEW

— — —1
53[54[55[56[57[58[59[60[61 27[28[29[30[31[32[33 1[2[3[4[5[6[7
62 63 64 65 66 67 68 69 34 35 36 27 28 39 8 9 10 11 12 13
70 71 72 73 74 75 76 7 40 41 42 43 44 45 14 15 16 17 18 19
78 [ 79 [ 80 [ 81 [ 82 [ 83 [ 84 [ 85 [ 86 46 [ 47 [ 48 [ 49 [ 50 [ 51 [ 52 20 [ 21 [ 22 [ 23 [ 24 [ 25 [ 26
TERMI- | WIRE TERMI- | WIRE
NAL | COLOR CIRCUIT NAL | COLOR CIRCUIT
1 — — 44 R Power source for sensor
2 — — 45 Gr ECM power source
3 Y/BI CMP sensor #1 46 Lg/R | No.4 Ignition coil (=)
4 R/B CKP sensor 47 W/G | No.5 Ignition coil (-)
5 V/W | Ex-manifold temp. sensor #1 48 (0] ECM main relay
6 B/W | Sensor GND 49 Y Communication line No.1
7 W CAN (H) 50 olY Communication line No.2
8 BI Oil pressure switch 51 YIG Ignition switch
9 O/G CMP sensor #2 (VVT_ PORT) 52 Gr ECM power source
10 B/O CMP sensor #3 (VVT_ STBD) 53 Br/R |No0.2 OCV (=)
11 BI/B | Water pressure sensor 54 Lg No.4 Fuel injector (=)
12 G/R Ex-manifold temp. sensor #2 55 o/B No.1 Fuel injector (-)
13 B CAN (L) 56 B/Br | No.2 Fuel injector (-)
14 P/W | Throttle position sensor (Sub) 57 W/BI | Throttle motor (-)
15 BI/R Emergency stop switch 58 Y Throttle motor power source
16 Lbl PTT switch UP 59 Y Throttle motor power source
17 W/Y | Trim and tilt sensor 60 R/Y Throttle motor (+)
18 — — 61 G Shift motor (=)
19 Lg/W | Cylinder temp. sensor 62 Br/W |[No.1 OCV (-)
20 P/BI Shift position sensor 63 B Ground for ECM power
21 Br Neutral/Cranking switch 64 — —
22 P PTT switch DOWN 65 B Ground for throttle motor
23 G/B Starter relay control 66 B Ground for throttle motor
24 w MAP sensor 67 B Ground for shift motor
25 BI/W | Speed sensor 68 B Ground for shift motor
26 Lg/B |IAT sensor 69 Gr/R | Shift motor power source
27 — — 70 B/R High pressure fuel pump (=)
28 — — 71 B Ground for ECM power
29 Br/Y | Throttle position sensor (Main) 72 — —
30 R/BI | Power source for TPS 73 Gr/Y | No.3 Ignition coil (=)
31 R/W | Power source for SPS 74 Bl No.2 Ignition coil ()
32 Br/B | Shift position sensor GND 75 O No.1 Ignition coil (-)
33 B Ground for ECM 76 W/B | Throttle motor relay
34 G/Bl | Shift motor relay 77 Gr/R | Power source for shift motor
35 — — 78 B/Y Low pressure fuel pump (=)
36 — — 79 R/W | No.3 Fuel injector (-)
37 — — 80 Y/R No.6 Fuel injector ()
38 B/W | Ground for TPS 81 O/Bl  |No.5 Fuel injector (=)
39 B Ground for ECM 82 — —
40 BIlY No.6 Ignition coil (-) 83 — —
41 — — 84 O/W  |Purge valve
42 — — 85 — —
43 — — 86 R Shift motor (+)
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BCM CONNECTOR/TERMINALS LAYOUT

| —
lefzlsfafs[efr]
8 | 9|10 |1 |12|13
14 | 15 | 16 | 17 | 18 | 19
[20 [21 [ 22 [ 23 [ 24 | 25 [ 26 |

| —
|27|28|29|30|31|32|33|34|35|
36 | 37 [ 38 |39 |40 |41 | 42 | 43

44 45 46 47 48 49 50 51
|52|53|54|55|56|57|58|59|60|

(FRONT VIEW)

TERMI- | WIRE TERMI- | WIRE

NAL |COLOR CIRCUIT NAL |COLOR CIRCUIT
1 — — 31 — —
2 R/Y | Power source for LPS main 2 32 R/W | Power source for LPS main 1
3 Y/B | Start & Stop switch 2 33 W/B |Lever position sensor sub 1
4 Lg/B |Center control switch 34 BI/W |Lever position sensor main 1
5 O/B | Synchronization switch 35 B Ground for BCM
6 — — 36 G Throttle only LED
7 — — 37 G/B | Throttle only switch
8 BI/'Y |Lever position sensor sub 2 38 — —
9 W/Y |Lever position sensor main 2 39 — —
10 Y/R | Start & Stop switch 3 40 G Emergency stop switch
11 — — 41 — —

Lever position sensor main 1
12 — — 42 B/W GND
13 — — 43 B Ground for BCM
14 — — 44 Br Station select LED
Lever position sensor main 2

15 B/Y GND 45 — —
16 — — 46 O Buzzer reset switch
17 — — 47 Br/W |Station select switch
18 — — 48 Y/G |Start & Stop switch 1
19 — — 49 — —
20 — — 50 — —
21 — — 51 \W BCM power source
22 — — 52 Bl Buzzer
23 — — 53 G/W |Diag LED
24 — — 54 — —
25 Lg Center engine control LED 55 Lg/G |Cruise down switch
26 o] Synchronization LED 56 Lg/Bl | Cruise up switch
27 w CAN 1 (H) 57 — —
28 B CAN 1 (L) 58 Y Communication line No.2
29 — — 59 O/Y | Communication line No.1
30 — — 60 Gr Main switch
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ECM AND BCM INTERNAL STRUCTURE [WHOLE STRUCTURE]
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BCM INTERNAL STRUCTURE [PART STRUCTURE-1]

To next page 3-11 I:>

BATTERY =

Pov

BCM PWR

_  |EMERGENCY SW. m

IGN
.
BCM
LPS SUB1 SIG 25 REMOCON 1
| | Lpssus1 GND§ é g
_,STRAT&STOP SW1 5
REMOCON 2
| | LPS sUB2GND §’
— STRAT & STOP SW2
- 3
STRAT & STOP SW3 ? T
16 REMOCON 3

- THROTTLE ONLY SW, 37

—STATION SELECT SW 7 >

. CENTER OTRL SW 4

:
Ly

_ _ o ~SYNCHRONIZATION S

BCM GND

BCM

CAN COMMUNICATIONI (H)

CAN COMMUNICATION1 (L)

DIAG LED (CONTROLLER)

THROTTLE ONLY LED

STATION SELECT LED

CENTER CTRL LED

SYNCHRONIZATION LED

-t

=

To next page 3-11
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ECM INTERNAL STRUCTURE [PART STRUCTURE-2]

<::I To previous page 3-10

I

I |ECM POWER

H 1
ECM POWER

MAIN RELAY

R

VB MONI

iHIIT

NEUTRAL SW
S ECM
STARTER
CKP SENSOR RELAY

|

)

CMP

SENSOR1
CMP
SENSOR2

CMP
SENSOR3

TPS PWR

TPS MAIN é

TPS SUB
TPS GND

SPS PWR
SPS SIG

SPS GND

SENSOR PWR

MAP SENSOR

WATER PRESSURE
SENSOR

SPEED SENSOR

TRIM & TILT SENSOR 17

IAT SENSOR 26

WA+ WD

CYL TEMP SENSOR

FWAMAD

EX-MANI TEMP SENSOR #1

Sy
FVAAMNAD

EX-MANI TEMP SENSOR #2

P sv

INJECTOR #1

INJECTOR #2

INJECTOR #3

INJECTOR #4

INJECTOR #5

INJECTOR #6

IGN COIL #2

IGN COIL #3

26 IGN COIL #4

47V IGN COIL #5

IGN COIL #6

MOTOR
DRIVER

MOTOR

SENSOR GND
CAN (H)

CAN (L)
EMERGENCY SW

<:::I To previous page 3-10

OIL PRESSURE
Sw 7}7

ECM GND

@
.

16

PUTT UP SW I %
22

PUTT DN SW T %

ECM GND

FNAAND

DRIVER

40,

o]

ECM PWR GND
ECM PWR GND

OIL CONTROL VALVE #1

OIL CONTROL VALVE #2

PURGE VALVE

HIGH FUEL PUMP

LOW FUEL PUMP

ETV MTR RELAY

ETV MTR PWR

ETV MTR PWR
ETV MTR (+)
ETV MTR ()

ETV MTR GND
ETV MTR GND

ESA MTR RELAY

COMMUNICATION

@ LINE1

50 COMMUNICATION
LINE2

ESA MTR PWR
ESA MTR PWR

ESA MTR (+)
ESAMTR (-)

ESA MTR GND
ESA MTR GND

METERl

[ADAPTER
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LOCATION OF SENSOR AND SWITCH

EX. temp. sensor (PORT)

/ Purge valve

IAT sensor =

MAP sensor = “ ® A 2 ®

"""" O
@
O
9 g - o
/ 70
S\ ]
e > Al

N\EZS [slo)) L

1T o O (2 S TR

@ ® @ S @,\ \© ¥

// L I O /'/'

A ~Cylindser temp. /)

/RS /

= O csensor,

- SN\ A
2 Q 75 o \ﬁ/_/_=.4

* Throttle actuator Charge coil

-TPS

EX. temp. sensor (STBD)

CKP sensor

Speed sensor

Battery cable

i | ===\
. L]
— [/
: 210
- ', T Electric parts holder

L =
gt
U\ Throttle actuator
relay
|

Parts holder back side

ECM
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Fuse box
Rectifier & Regulator f}ggmgglgggﬂ 60A |30A||30A||15A|
oPTX: STD|IMAINEHER| @ @ || ®

' SPARE MAIN | | STARTER
0 RELAY RELAY @
MIGN COIL,INJECTOR ECM,FIPVWT,CMP @STARTER MTR
(OTHROTTLE VALVE @SHIFT ACTUATOR X)ISOLATOR

O T~1 f Fuse box

PTT fuse

Oil pressure switch

Shift actuator

i - E&
\

Shift position sensor

CMP sensor STBD

CMP sensor PORT

CMP sensor

Fuel injector
/ \
Fuel injector _— [~ lgnition coil
Ignition coil _—

OCV
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SENSOR AND SWITCH

CKP (Crankshaft Position) SENSOR

There is one (1) CKP sensor installed below the flywheel rotor.
When the reluctor bars on the flywheel pass the sensor, a signal
(voltage pulse) is generated and sent to the ECM.

This is the fundamental signal used to judge engine speed and
crankshaft angle.

There are 34 reluctor bars, spaced 10 degrees apart, followed
by a 20 degree index space. During one crankshaft rotation, 34
signals are input to the ECM.

CMP (Camshaft Position) SENSOR #1

* CMP sensor #1 is mounted on the PORT cylinder head cover
with trigger vanes pressed onto the end of the PORT exhaust
camshaft. This sensor detects piston position.

« Signals received from this sensor are also used by the ECM
to determine sequential fuel injection and ignition control.

The CMP sensor contains a “Hall Effect” semiconductor and a
magnet. The semiconductor generates a voltage in proportion to
the line of magnetic force passed through it. When a trigger
vane on the camshaft reluctor aligns with the sensor’ internal
magnet, a large amount of magnetic force is generated allowing
a high voltage to pass through the semiconductor. When the
trigger vane moves away from the sensor, no magnetic force is
generated and low voltage passes through the semiconductor.
These generated voltages are rectified to create “ON” (high volt-
age) & “OFF” (low voltage) signals to the ECM.

The four camshaft trigger vanes provide four high voltage sig-
nals from CMP sensor to ECM during one rotation of camshaft
(two rotations of crankshatft).

SEensor,

ol

“Hall Effect” semiconductor

Camshaft——

Trigger vane ——

=
|2
Magnet
CMP sensor——»

-----<«——High voltage
| | x— Low voltage

JE—
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ECM cylinder identification:
Cylinders are identified by a calculation combined from two signals; one from the CKP sensor and one from
the CMP sensor.

#1Cyl.__ Cm. !

#2 Cyl. Ep. | Ex. | In. | Cm. |
#3Cyl._ | Ex. | In. | Cm. | Ep.

#4 Cyl. Ex. [ In. | Cm. | Ep. |

#5 Cyl. In. [ Ccm. [ Ep. [ Ex. [
#6 Cyl.__| _ Cm. [ Ep. [ Ex. [ In.

! 34-signals/360°

A

Lt}

CKP i |
sensor L1 III!IIIIIIIIIIIIIIIIIIIIIIIIIIIIII HEHEE RN

signal L 4-signals/720°
CMP i
sensor | |
signal #1

CMP
sensor
signal #2

CMP
sensor
signal #3

In.: Intake, Cm.: Compression, Ep.: Explosion, EXx.: Exhaust

CMP (Camshaft position) SENSOR #2

e CMP sensor #2 is mounted on the PORT cylinder head cover
with trigger vanes pressed onto the end of the PORT intake
camshaft. This sensor detects camshaft position.

e This sensor is the same type as the CMP sensor #1, and
inputs signals to ECM. This signal is used to control PORT
intake camshaft valve timing through OCV (Qil control valve).

CMP (Camshaft position) SENSOR #3

e CMP sensor #3 is mounted on the STBD cylinder head cover
with trigger vanes pressed onto the end of the STBD intake
camshaft. This sensor detects camshaft position.

e This sensor is the same type as the CMP sensor #1, and
inputs signals to ECM. This signal is used to control STBD
intake camshaft valve timing through OCV (Qil control valve).
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CYLINDER TEMPERATURE SENSOR

The cylinder temperature sensor is installed on the cylinder (top
side) and used to detect the cylinder temperature.

This is a thermistor type sensor (resistance of which changes
depending on temperature) and inputs a signal to the ECM as a
voltage value. This signal is used to compensate the fuel injec-
tion time duration, ignition timing, evaporation purge system,
etc.

This sensor is also used to detect engine over-heat as the ECM
detects both the temperature and temperature change gradient
(temperature increase vs time).

EXHAUST MANIFOLD TEMPERATURE SENSOR

Two exhaust manifold temperature sensor are used, one
installed on each exhaust manifold (PORT and STBD) and used
to detect exhaust manifold temperature.

This sensor is the same type as the cylinder temperature sen-
sor, and inputs a signal to the ECM as a voltage value.

This signal is also used to detect engine over-heat and control
evaporation purge system.

Resistance

+

Temperature  (C°)

Ex4 m'anifolfd‘QB

/2 e sensor (PORT)

|
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IAT (Intake Air Temperature) SENSOR

The IAT sensor is installed on the bottom of the ring gear cover
and air intake silencer case and used to detect the intake air
temperature.

This sensor is the same type as the cylinder temperature sen-
sor, and inputs a signal to the ECM as a voltage value.

This signal is used to compensate the fuel injection time dura-
tion.

MAP (Manifold Absolute Pressure) SENSOR

The MAP sensor is installed on the intake collector assembly
(top side) and used to detect the intake manifold (surge tank)
pressure.

It also detects the barometric pressure before starting the
engine. This sensor inputs the intake manifold (surge tank) pres-
sure to the ECM as a voltage value.

This input signal is used as the fundamental signal to determine
fuel injection time duration, ignition timing, VVT system control
etc.

TPS (Throttle Position Sensor)

TPS is integrated in the throttle body and detects the throttle
opening.

TPS is of non contact type using a hall IC (element) implement-
ing the detection in two systems, main- and sub-systems.

The sensor converts the throttle valve opening into a voltage
signal which is then inputted to ECM.

Based on the TPS voltage and remote control LPS signal, the
ECM calculates the idle position and throttle opening and deter-
mines the control modes of various controls systems (Fuel injec-
tion control system, Electronic throttle system, etc.).

NEUTRAL SWITCH

The neutral switch is installed on the shift actuator holder and

used to detect the shift position.

This switch is “ON” in neutral and “OFF” in forward or reverse.

Based on the switch’ shift position signal input, the ECM per-

forms the following controls:

* When the shift is in forward or reverse at the time of engine
start, no power is supplied to starter motor relay preventing
starter motor engagement.

(Start-in-gear protection. See page 3-56.)
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SPS (Shift Position Sensor)
The SPS is installed on the shift actuator holder and detects the

shift position with the clutch lever operation interlocked.

This sensor is a variable resistor that changes resistance (ohms)
in accordance with the shift position.

The varying resistance value is converted to voltage and input to
the ECM.

Based on the SPS voltage and remote control lever position
sensor signal, the ECM calculates and determines the change of
shift position and executes the following controls.

* When the shift is in neutral, fuel injection is controlled to pre-

vent engine speed from exceeding 3 000 r/min.

ECM MAIN RELAY
The ECM main relay is installed in the fuse box. When ener-

gized by turning the main switch ON, a circuit is formed which
supplies battery voltage to the ECM, fuel injector, ignition coil,
throttle actuator, shift actuator, CMP sensor, high/low pressure
fuel pump, purge valve and OCV (Oil control valve).

CRANKING SWITCH SIGNAL

The ECM detects the engine being started by the main switch
ON. When the main key is turned to ON position, a voltage (12
V) signal is input to the ECM.

Pushing the start button, the ECM in turn controls the actuators
for ignition, fuel injection, etc. to the starting mode.

1. Main switch

2. Neutral switch

3. To starter motor relay
4. Start button
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SUB BATTERY CABLE (ECM & BCM power source line)
The source voltage is supplied to BCM and ECM each through
the two system lines.
1. From the battery, the source is inputted to BCM No.51 termi-
nal through the sub-battery cable.
2. When the main switch is turned on:
e The source is supplied to BCM No.60 terminal through
R/W line of the main switch.
« ECM main relay turns on and battery voltage is supplied
to ECM No.45, 52 terminals through the main relay.

NOTE:

Ensure battery cable connection are clean and secure.

Failure at the battery connection will cause incorrect operation of
BCM and ECM.

ECM
main relay

To 30 amp.

Main relay fuse
> ECM

(52#9-(28G50

w
(o}
Gr

i

—Y/G

IG
PUSH

w
w
To Neutral oD o
switch 8

P G |sTOP -
D — W [BATT| |O |
—1rw| 16 | [O

Main
Switch

[0l e)e)

[

30 amp. fuse

Sub batterygble

51)—60

® O

BATTERY BCM

12V 130 AH
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LEVER POSITION SENSOR (LPS)

The lever position sensor is installed in the remote control box
and detects the remote control lever position.

LPS is of noncontact type using a hall IC (element) supplying
voltage signal of two systems, main- and sub-systems, to BCM.
This voltage signal as a signal value is sent from BCM to ECM.
Then ECM controls both the electronic throttle system and the
electronic shift system.

COMMUNICATION SYSTEM

ECM outputs various information as an ON/OFF digital signal to
the tachometer LCD display through one communication line
and SIM (Sensor Interface Module).

BCM receives input signals from switches on the switch panel
and the lever position sensor in the remote control box.

As above, sending/receiving multiple information through a sin-
gle system communication line is called serial communication.
As a type of serial communication, there is CAN communication.
Both BCM and ECM use CAN communication to transmit infor-
mation.

They are connected with two twist pair communication lines
(CAN-HI and CAN-LO).

The transmission speed of CAN communication is faster than
the normal serial communication and therefore it is suitable for
high-speed processing requirement such as ECM control data,
etc.

LPS
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SWITCH PANEL

BCM performs the engine control according to the signal from
various switches as explained below:

(7 )

PORT  CENTER  STDB o

START | | START | | START
& & &
sTOP STOP SToP

\

N "
For single For dual engine For triple engine
engine
START & STOP SWITCH
BCM performs control of engine starting and stopping by a sig-
nal from START & STOP switch on the basis of engine speed.
START control START & STOP Switch
« BCM generates the start signal for each engine based on
START & STOP switch signal in accordance with the current
engine condition. START
e Pressing START & STOP switch once cranks the engine for &
three seconds continuously for starting. STOP
Holding START & STOP switch pressed cranks the engine
continuously until the engine starts.
When the engine speed exceeds the predetermined level, the

start signal will be reset.

« Unless the actual shift position is in neutral, the start signal
will not be generated.
When the shift position sensor fails, Neutral is indicated in the
tachometer LCD display regardless of whether the position is
F,NorR.

STOP control

« BCM generates the stop signal on the basis of START &
STOP switch signal.

e Pressing START & STOP switch once during operation will
set the stop signal and perform the engine stop control.
When the engine stop has been confirmed, the stop signal will
be reset.

* When the engine stops, the caution buzzer sounds twice
briefly.
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SELECT SWITCH

This switch selects the 1st or 2nd station in the case of a
2-station system.

By operating the remote control lever and switch in the
selected station, BCM control is performed.

When the main switch is turned from OFF to ON, the 1st sta-
tion will be selected.

Only when all stations remote control levers are in the neutral
position, the station selection can be made.

If the switch operation is made in other than neutral position,
the select switch LED starts to flash and the caution buzzer
will sound briefly.

In the selected station, the select switch LED will turn on and
in the unselected station, the LED will go off.

The remote control lever and switch in the unselected station
will be inoperative due to BCM control except the main switch
and emergency stop switch that remain constantly opera-
tional.

The output operation of LED and buzzer in the unselected
station are the same as those in the selected station except
the select switch LED.

THROTTLE ONLY SWITCH

Regardless of remote control lever operation, THROTTLE
ONLY switch fixes the shift position into neutral. (Free throttle
mode)

In the free throttle mode, THROTTLE ONLY switch LED turns
on.

Only when the remote control lever is in neutral, ON signal of
THROTTLE ONLY switch is receivable to activate free throttle
mode.

If the switch is operated other than in neutral, THROTTLE
ONLY switch LED flashes and the caution buzzer starts to
sound briefly.

To cancel the free throttle mode, shift the remote control lever
to neutral and press THROTTLE ONLY switch once again.

SELECT switch
SELECT
D
LED

THROTTLE ONLY switch

THROTTLE
ONLY
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SYNCHRONIZATION SWITCH

« In the case of multi engines, BCM monitors the actual speed
of each engine and controls the target throttle opening of
other than PORT engines to synchronize with PORT engine
speed. SYNC

* To implement the synchronization control, select the synchro- D
nization mode by pressing SYNC switch.

 This control should be made during forward running. LED
The control will become inactive during acceleration, deceler-
ation, no load condition, idle/trolling speed and WOT running.
When the synchronization mode is active, SYNC switch LED
turns on.

« During synchronization control in process, if the engine oper-
ating condition is changed by operating the remote control
lever, the synchronization control will be canceled.

* When PORT and STBD remote control levers are in different
position from each other, the synchronization control will be
inoperative.

SYNC switch

CENTER CONTROL SWITCH

 In the case of triple engines, CENTER CTRL switch selects
either interlinking or unlinking of the center engine with PORT
engine. CENTER

» The switch operating signal is active only when all the remote CTRL
control levers are in neutral. D
During interlinking state, pressing the switch once will change
it to unlinking state. Pressing the switch once again during
unlinking state will change it to interlinking state.

If the switch is pressed in other than neutral position, CEN-
TER CTRL switch LED flashes and the caution buzzer starts
to sound.

« During center engine control mode in process, the center
engine interlinks with PORT engine. During other than center
control modes, the engines are unlinked and the idle opening
(Neutral) takes place.

* When the main switch is turned from OFF to ON, the center
control mode takes place.

« During center control mode, CENTER CTRL switch LED turns
on.

CENTER CTRL switch
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PTT SWITCH
The “Power Trim and Tilt" is operated by pressing the switch.
To tilt up, press the UP switch. To tilt down, press the DN switch.

NOTE:
The tilt up and tilt down switches can not be activated when the
main switch is off.

PTT switch

UpP

DN
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IGNITION SYSTEM

The ignition system used by the DF300 is a fully transistorized, electronic microcomputer timing advanced
type.

This system is totally battery powered, with the ECM controlling all ignition timing functions.

The ignition system is composed of the ignition coil, spark plug and components for system control (ECM,
sensor, switch etc.)

When the main switch is “ON”, battery voltage (12 V) is applied to the circuit as shown in the illustration.
The ECM determines the optimum ignition timing and duration of current flowing through the ignition coil pri-
mary winding based on the signals received from various sensors. The ECM interrupts the base current of
the power transistor inside the ignition coil thereby controlling current flow (ignition) to the primary winding of
ignition coil.

In this way, a mutual induction high voltage occurs in the ignition coil secondary side and spark is generated.

ECM
+¥V ign.1 =
+12V 1
1 Ign.2 H BI—@E*
H Spark r/'
r plug + Gr/Y—(cTs @7
g ,f Lo
——WiG—E[i)—— |
+12V ;
4 ne — BIY —@re]a0)——
+12V H
- lgn.4
Spark r/' o
H plug Ignition coil
r + IGT GND
Spark ﬂ +BAT
plug ”L.
+¥V Ign.5 —=
+12V H
1 Ign.6
Spark r/'
H plug HL.
Spark r/'
plug ”L.
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IGNITION CONTROL SYSTEM

OUTLINE

Sensors at specific points on the engine monitor current engine conditions and send signals to the ECM.
Based on these signals, the ECM determines the optimum ignition timing and releases voltage to the ignition
coils.

ECM

Basic sensors

MAP sensor: . »| Ignition timing is determined by a
Informs ECM of intake collector assembly (surge tank) pressure. digital map designed in relation to
CKP sensor: intake collector assembly (surge
’ . > tank) pressure and engine speed.
Informs ECM of engine speed and crankshaft angle. )P gine sp

Compensating sensors ﬁ

Cylinder temperature sensor:
Informs ECM of cylinder temperature.

— | Ignition timing compensation
Throttle position sensor:

Informs ECM of throttle opening angle. e
Shift position sensor:
Informs ECM of shift position and change.
Switch .
Ign.coll
Main switch and engine start button:
Informs ECM of “START” signal. Spark plug

it

SPECIFICATION

Ignition system Full-transistorized ignition
Advance Electronic microcomputer control
Ignition timing ATDC 5° - BTDC 24°
Firing order 1-6-5-4-3-2
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IGNITION TIMING CHART
The following chart is an example for ignition at BTDC 10°.

CKP l«——— 34-signals/360°"——
sensor
signal LU LU ECCCCCAEAEEEEL L PR PR T
4-signals/720°
CMP I I I I
sensor
#1 signal
|<—S ark timin
Ig. coil #1 P g I
[ I I I I I I I ]
Cm. TDC Ep. Ex. TDC In. Cm. TDC Ep. Ex. TDC
Ig. coil #6 I |
[ I I I I I I I ]
Cm. TDC Ep. Ex. TDC In. Cm. TDC Ep. Ex.
Ig. coil #5 I I
[ I I I I I I ]
In. Cm. TDC Ep. Ex. TDC In. Cm. TDC Ep.
Ig. coil #4 I I
[ I I 1 I I I I ]
TDC In. Cm. TDC Ep. Ex. TDC In. Cm. TDC
Ig. coil #3 I
[ I I I I I I I ]
TDC In. cm. TDC Ep. Ex. TDC In.
Ig. coil #2 I
[ I I I 1 I I ]
Ex. TDC In. Cm. TDC Ep. Ex. TDC
In.: Intake, Cm.: Compression, Ep.: Explosion, Ex.: Exhaust

CONTROL MODE

WHEN CRANKING:

The ignition timing is fixed at BTDC 5° (STBD bank) or BTDC 0° (PORT bank) until the engine starts.
WHEN IDLING/TROLLING:

The ignition timing is controlled within the range of ATDC 5° + 12° to provide stable engine operation at the
specified idling/trolling speed.

WHEN RUNNING (NORMAL OPERATION):
The ignition timing ranges between ATDC 5° — BTDC 24°, depending on current engine operating condi-
tions.
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ELECTRONIC FUEL INJECTION SYSTEM

The fuel injection system used by the DF300 is a speed-density, multi-point, sequential, electronic fuel injec-
tion type.

The fuel injection system is composed of the fuel line components, air intake components, and components
for system control (ECM, sensors, switches, etc.).

FUEL INJECTION CONTROL SYSTEM

OUTLINE

Sensors are mounted at precise locations on the motor to monitor the current conditions of engine operation
and send signals to the ECM. Based on these signals, the ECM determines the optimum fuel injection time
duration (fuel amount), fuel injection timing (multi-point sequential timing) and controls the injector operating
signals accordingly.

Fuel injection start timing is set at a constant of ATDC 280° (640° of crankshatft rotation) on the exhaust stroke.

Basic sensors

ECM
MAP sensor:
Informs ECM of intake collector assembly (surge tank) pressure. * Fuel injection time duration
CKP sensor: (amount) is determined by

4

a digital map designed in
relation to intake collector
Compensating sensors assembly (sur_ge tank)
Cylinder temperature sensor: pressure and engine speed.
Informs ECM of cylinder temperature. ﬁ
Exhaust manifold temperature sensor:
Informs ECM of exhaust manifold temperature.

IAT sensor:
Informs ECM of intake air temperature.

TPS (Throttle position sensor):
Informs ECM of throttle opening angle.

MAP sensor:

Informs ECM of engine speed and crankshaft angle.

Fuel amount compensation

YYVYYYY

g Multi-point sequential timing

—

Informs ECM of barometric pressure at time of engine start.

Battery voltage: | |

Constantly monitored by the ECM. |Signa|| |Signa|| |Signa|| |Signa|| |Signa|| |Signa||
Others

CMP sensor:

Informs ECM of camshaft angle.

Shift position sensor: a4 & & 4 8

Informs ECM of shift position (neutral or in-gear). Injector

ECM
Main rel To fuse box
an ey CPU |e Sensor/switch

j& R A | ™
1N S S, S, S,
B — %

!

30 A fuse :
© @] Mainswitch

Injector
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FUEL INJECTION TIMING CHART

CKP [«—————234-signals/360°———
sensor
signal 1L LLLCCCCLLCLLCEEECREEEE LR DOEEE R DT
CMP 4-signals/720°
sensor | | | | |
#1 signal ATDC 280° on Ex. stroke Injection time duration
#1 OFF - -
Injection ON u 240 u e 280 -
Signal [ I I I I I I I ]
TDC Ep. Ex. TDC In. Cm. TDC Ep. Ex. TDC
#6
Injection |.| |.| |.|
Signa| [ I I I I I I I |
Cm. TDC Ep. Ex. TDC In. Ccm. TDC Ep. Ex.
#5
Injection |.| |.| |.|
signal [ I I I I T T 1
In. Cm. TDC Ep. Ex. TDC In. Cm. TDC  Ep.
#4
Injection |.| |.| u
signal [ T T T T T T T
Ex. TDC In. Cm. TDC Ep. Ex. TDC In. Cm. TDC
#3
Injection |.| |.| |.|
Signa| [ I I I I I I T |
Ex. TDC In. Cm. TDC Ep. Ex. TDC In. Ccm.
#2
Injection I.I I.I I.I
signal [ T T T T T T 1
Ep. Ex. TDC In. Cm. TDC Ep. Ex. TDC In.
In.: Intake, Cm.: Compression, Ep.: Explosion, EX.: Exhaust

CONTROL MODE

BEFORE START:

When the main switch is turned “ON”, the ECM receives a MAP sensor signal, indicating the static baromet-
ric pressure of the intake collector assembly (surge tank). This signal is used to compensate the fuel injec-
tion map for altitude.

WHEN CRANKING:

Fuel is simultaneously injected to all cylinders according to the “Start up mode” map in relation to crankshaft
angle.

AFTER START (FAST-IDLE FUNCTION):
The fuel injection amount is controlled to remain increased until the timer, set according to cylinder tempera-
ture at the time of engine start, expires.

WHEN IDLING/TROLLING:
The fuel injection amount is controlled to maintain a stable engine speed at the specified idle/trolling rpm.

WHEN ACCELERATING:
The fuel injection amount is controlled to increase.

WHEN DECELERATING:
The fuel injection amount is controlled to decrease.
The fuel injection is also cut off on very rapid engine deceleration.
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FUEL DELIVERY SYSTEM COMPONENTS

The fuel delivery system is composed of the low pressure fuel line components (fuel tank, filter, pump etc.),
fuel vapor separator, high pressure fuel pump, high pressure fuel filter, fuel pressure regulator (located in
the fuel vapor separator), delivery pipe, fuel injector and hoses.

Fuel is supplied through the primer bulb, low pressure fuel filter, and low pressure fuel pump to the fuel
vapor separator.

Fuel flow from the fuel vapor separator is pressurized by the high pressure fuel pump and supplied through
the high pressure fuel filter and fuel delivery pipe to the fuel injectors.

The pressure regulator maintains fuel pressure in the feed line between the high pressure fuel pump and
fuel injector.

This pressure, maintained at a constant level, is higher than the pressure in the vapor separator chamber.
When fuel feed line pressure exceeds vapor separator chamber pressure by more than approx. 255 kPa
(2.55 kg/cm?, 36.3 psi), the valve in the fuel pressure regulator will open and return the excess fuel to the
vapor separator chamber.

Pressurized fuel enters into the intake ports through the fuel injector based on the sequential signals sup-
plied from the ECM.

Low pressure

fuel filter Primer bulb
7N
-
N

\
l ‘ \v Fuel vapor separator
L r Fuel tank
@)

ok

é} E> @ Relief valve
== @ Low pressure fuel pump filter

® @ High pressure fuel pump

Low pressure s @ High pressure fuel filter
fuel pump ® Fuel cooler

® Fuel delivery pipe

@ Fuel injector
E(\)/:goration Fuel pressure regulator Purge valve

Intake silencer

Intake manifold

Throttle body
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FUEL VAPOR SEPARATOR
The fuel vapor separator incorporates a float system that maintains a constant fuel level inside the separator

chamber.

As the fuel level decreases, fuel flows into the vapor separator from the low pressure fuel pump.

The function of this unit is to separate vapors from fuel delivered by the low pressure fuel pump or fuel
returned from the fuel pressure regulator.

This vapor is routed through the evaporation purge system to the air intake silencer case. (See page 3-34
for the Evaporation purge system.)

HIGH PRESSURE FUEL PUMP

The high pressure fuel pump is an “integral” type in which the pump mechanism is located within the fuel
vapor separator.

To supply the optimum fuel amount, the pump is driven by the duty cycle signal from ECM.

Chamber High pressure
o ghp

fuel pump

Fuel pressure

regulator Suction filter

Vent screw
Evaporation
Fuel outlet

Fuel return

Fuel drain screw

Fuel
return

Fuel drain
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FUEL PRESSURE REGULATOR

The fuel pressure regulator is located in the fuel vapor separator.

The regulator’s function in the system is to maintain a constant fuel pressure relative to the injector while the
engine is operating.

The regulator diaphragm chamber is open to the fuel vapor separator chamber to keep the pressure bal-
anced.

Fuel pressure, adjusted by the regulator, is constantly maintained higher than the pressure in the fuel vapor
separator chamber by approx. 250 kPa (2.55 kg/cm?, 36.3 psi).

Bypass fuel is returned to the fuel vapor separator chamber.

VALVE CLOSED VALVE OPENED
(below 250 kPa) (over 250 kPa)

=
To Fuel vapor separator

chamber
(Fuel return)

From Delivery line From Delivery line

FUEL INJECTOR

The fuel injector is an electromagnetic valve operated by a sig-
nal from the ECM. 4
When the injection signal is supplied to the fuel injector, the
solenoid coil is energized pulling up the plunger.

This opens the injector valve and injects fuel.

Because the fuel pressure is kept constant, the amount of fuel
injected is determined by the amount of time (duration) the valve
is open.

1. Filter
2. Solenoid coil
3. Ball valve
4., Terminal
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HIGH PRESSURE FUEL PUMP CONTROL SYSTEM

OUTLINE

To supply the optimum fuel amount, the ECM controls the fuel pump drive duty cycle, a repeated ON/OFF
signal, at a specified rate (1 000 times a second).

Based on engine speed and battery voltage, the ECM determines the optimum duty (repeating “ON” time
rate within a cycle) and sends this signal to the fuel pump.

CKP sensor:
Informs ECM of engine speed.

Battery voltage > ECM @

Main switch/START & STOP switch: Fuel pump
Informs ECM of “START” signal.

) Duty cycle signal for fuel pump
Main relay ECM (example: 80% duty)
To fuse box
“ON" time - o
— 1 cycle time X 100 = duty (%)
N 0.8 ms
OFF 1
30 Anfuse Sensor switch '—| |—| {_
[=) @ Main switch signal input ON L Time
Battery Fuel pump L ms (Icycle)

CONTROL MODES

BEFORE START:

For 6 seconds after the main switch is turned “ON”, the pump is controlled to operate at 100% duty in order
to initially pressurize the high pressure line.

WHEN CRANKING:

The pump is controlled to operate at 100% duty.

WHEN RUNNING (NORMAL OPERATION):

The pump is controlled to operate at 50 — 100% duty based on the current engine speed and battery volt-
age.
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LOW PRESSURE FUEL PUMP CONTROL SYSTEM

Fuel flowing through the pump is the pump coolant.
The fuel pump should never be run dry for long peri-
ods or it will become damaged.

The low pressure fuel pump is an electrically operated type that

supplies fuel from the fuel tank to the vapor separator.

The pump is controlled by the ECM and operates with at approx.

100% duty under any of the conditions below.

 Six (6) seconds after the main switch has been turned ON.

* Whenever the ECM receives a signal input from the CKP sen-
sor.

EVAPORATION PURGE SYSTEM

The evaporation purge system connects the vapor separator
and the air intake silencer case with a hose in which the purge
valve is installed. This system’s function is to prevent hard start-
ing of the engine during hot soak periods by controlling the dis-
charge of vapors from the vapor separator into the air intake
case.

The ECM outputs a signal to the purge valve for opening/closing
on the basis of signals from IAT sensor, cylinder temp. sensor,
exhaust manifold temp. sensor and CKP sensor. (Normally, the
purge valve closes when the engine is shut off and opens after
the engine has been started.)

NOTE:

* The purge valve is driven by a duty cycle control signal from
the ECM.

During the engines “hot soak period”, the valve will be closed,
the valve opens when engine run at approx. 2000 r/min. and a
40 — 50% duty control takes place.
Otherwise, the valve opens after the engine has started and a
30 — 50% duty control takes place.

» Evaporative emissions can occur when fuel heats up and

evaporates from the vapor separator. They are also released
from a hot engine when it is running and/or idling.
After the engine is turned off, engine heat rises slightly as the
cooling system water flow ceases, causing a small portion of
the fuel in the vapor separator to vaporize. This is generally
termed the “hot soak period”. Vapors are also released during
engine operation as new fuel enters the vapor separator push-
ing air and fuel vapors out.

» See page 5-17 for the evaporation purge system check.

1. Purge valve

<4 1ow, pressure j g
ffieiipump <

2. Hose (Vapor separator to purge valve)
3. Hose (Purge valve to air intake case)
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AIR INTAKE COMPONENTS

The main components of air intake system are silencer case, electronic throttle body assembly, intake col-
lector assembly and intake manifold.

Air, after entering through the silencer case, passes through the throttle body and flows into the intake col-
lector assembly where it is then distributed to the cylinder intake manifold.

Intake collector assembly (surge tank) pressure, monitored by the MAP sensor, is an indirect measure of the
intake air amount.

Electronic throttle system is not equipped with IAC valve for idle speed control.

Idle speed is controlled by the throttle actuator which open/close the throttle valve.

<=2 Air flow

1. Throttle body

2. Throttle actuator/Throttle position sensor
3. MAP sensor

4. |AT sensor

5. Intake collector assembly

6. Air intake silencer

ELECTRONIC THROTTLE BODY

« The electronic throttle body is located on top of the intake col-
lector assembly.

* The throttle body assembly consists of the main bore, throttle
valve, TPS (Throttle position sensor) and throttle motor.

* The throttle body adjusts the intake air amount by the throttle
actuator which open /close the throttle valve.

NOTE:

Do not try to adjust or remove any of the throttle body compo-
nent parts (Throttle position sensor, throttle valve, throttle actua-
tor, etc.).

These components have been factory adjusted to precise speci-
fications.
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ELECTRONIC THROTTLE SYSTEM

OUTLINE

Description of Electronic Throttle System

The electronic throttle system consists of electronic throttle body assembly, lever position sensor assembly,
ECM, BCM and throttle actuator control relay. Among them, assembly components are as follows.

« Electronic throttle body assembly: throttle valve, throttle actuator, two (2) throttle position sensors.

* Lever position sensor assembly: remote control lever, two (2) lever position sensor.

NEUTRAL
FORWARD REVERSE

From main rela
@ : ~ +12V. Y y[ o o Shift relay
\ +12V P00«
LPS Signal
Throttle relay
> [¢
sub main P00«
y Vv
CPU CAN o
communication —
CAN] X o AT X e
driver .
CPU v
BCM
@ > Motor
> driver
@ A A

Shift motor operating signal

Shift actuator

@ Throttle sensor signal (main)
@ Throttle sensor signal (sub)

@ Throttle motor operating signal
@ Shift sensor signal

® Neutral switch signal

LPS: Lever position sensor
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Operation

ECM detects the remote control lever position by the voltage signal supplied from the lever position sen-
sor that is built in the remote control box. The lever position sensor signal is inputted to ECM through
BCM.

ECM calculates and determines the optimum throttle valve opening on the basis of detected target throttle
valve opening (lever position voltage signal), current throttle valve opening (actual throttle valve opening)
and the current engine condition. It then drives the motor built in the throttle body to open the throttle
valve.

The throttle valve opening is sensed by the throttle position sensor and is supplied to ECM as feedback.
The idling/trolling speed control is performed by the electronic throttle system and the throttle valve is
opened/closed by means of the throttle actuator. There is no IAC valve for this purpose.

To enhance reliability, a dual system (main and sub) is used for monitoring failures of throttle and lever
position sensor systems.

When a failure is detected in the throttle position sensor, this system turns off the throttle motor relay, then
the throttle valve is locked by the return spring into the default opening (approximately 16° of mechanical
opening from complete close position).

When the lever position sensor failure is detected, the throttle valve is locked into the complete position.
When the remote control box is replaced, the setting change should be performed using SDS Ver.5.
When ECM is replaced, BCM initialization and the system calibration should be performed using SDS
Ver.5.

CKP sensor:
« Informs ECM of engine speed.

MAP sensor: :
- L .| Signal
« Informs ECM of Intake collector (surge tank) pressure. 9

Throttle position sensor: -
* Informs ECM of throttle opening angle. -

ECM v
Throttle

Cylinder temp. sensor: actuator
« Informs ECM of cylinder temperature.

Shift position sensor:
* Informs ECM of shift position and change.

Lever position sensor:
« Informs ECM of remote control lever position.

BCM

Yyv
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CONTROL MODE
On the basis of lever position sensor voltage signal, throttle position sensor signal and the engine condition,

a calculation is operated for driving throttle motor, then the throttle opening is controlled.
According to the engine condition, the following controls are performed.

e Start-up control
The throttle valve opening at start-up is predetermined in relation to the cylinder wall temperature. There-
fore, according to the engine temperature at start-up, the throttle valve is opened slightly to supply opti-
mum intake air for improving start ability.
For improved starting, the lower the cylinder wall temperature, the wider the throttle valve opening.

* Normal control
The throttle valve opening is determined according to the conditions such as cylinder wall temperature,
shift position, lever position, etc.

(Compensations)

» Feedback compensation
If the actual engine speed deviates from the target engine speed for more than a predetermined time,
this compensation is designed to adjust the speed close to the target.

 Shift compensation
According to the condition of shift transition (Fe&N<R), the engine speed is compensated.

» Deceleration control
During deceleration, the throttle valve is opened by a certain amount for increased air intake to
prevent the engine speed from falling to quickly resulting in engine stalling.

* Fail safe control
* When a failure is detected in the throttle position sensor, this system turns off the throttle motor relay,
then the throttle valve is locked by the return spring into the default opening (approximately 16° of
mechanical opening from complete close position).
* When the lever position sensor failure is detected, the throttle valve is locked into the complete close
position.
The operation of fail safe control depends on the detected diagnosis code.

 Fully closed position learning
When the main switch is turned OFF, the throttle valve once returns to the fully closed position, then
opens to the fully open position and thereafter closes to the default position.
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VVT (Variable Valve Timing) SYSTEM

The VVT system is designed to continuously vary intake valve timing to best fit the engines current oper-
ating condition.

The intake cam timing sprocket assembly (VVT actuator) is located at the front end of the intake cam-
shaft. The timing sprocket’ internal rotor is operated by engine oil pressure. Since the rotor and intake
camshaft are bolted together, the rotor and camshaft move together. Varying the intake valve timing is
accomplished by changing the intake camshaft phase angle relative to the intake cam timing sprocket
using pressurized engine oil applied to the rotor through an ECM controlled oil control valve.

The oil control valve (OCV) directs engine oil pressure to the advance chamber or retard chamber inside
the intake cam timing sprocket assembly (VVT actuator). The oil control valve operates on a duty cycle
controlled by the ECM.

The ECM determines the optimum valve timing (advance angle) under various operating conditions
based on engine speed, manifold pressure (throttle opening) and cylinder wall temperature. These input
values are then used to control the position of the oil control valve (OCV). The ECM also detects the
actual advance angle from the CMP sensor inputs to perform feedback control and accurately maintain

the target advance angle.

VVT actuator

Rotation direction

,CMP sensor
Ex.camshaft  In. camshaft
O/Crankshaft t Retard
: i Advance
CKP sensor @
Crank ECM
position Duty
control
Cviind Target
[ Cylinder temp. sensor - ylincer tgmp. advance Qil control valve (OCV) :
Cam position Oil pan
[ MAP sensor ] Manifold pressure ) nggs
Lap-]
—H ACE%'.XSIVG ~— Engine oil pressure
~— Sijgnal
ECM +12V
Advance
4 40° movable angle
Valve lift .y -
Ex. valve __|~ In valve
ocv ;' Retard
62) TN i \
- Crank angre
71— : Valve overlap
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OCV (Oil Control Valve)
Two OCV are used, one installed on each (PORT/STBD) lower

camshaft housing.

RETARD OPERATION

When the duty ratio of the ECM is small, the OCV spool valve is
pushed away from the coil by spring force and engine oil pres-
sure is applied to the retard chamber.

Engine oil remaining in the advance chamber is drained out
through the spool valve.

ADVANCE OPERATION

When the duty ratio of the ECM is large, the spool valve is
towards the coil by magnetic force, compressing the spring and
applying engine oil pressure to the advance chamber side.
Engine oil remaining in the retard chamber side is drained out
through the spool valve.

RETAINING OPERATION

When the duty ratio of the ECM is medium, the OCV coil mag-
netic and return spring forces are equal. This positions the spool
valve between the advance and retard chamber, closing both oll
passages.

INTAKE CAM TIMING SPROCKET ASSY

Inside the intake cam timing sprocket assembly (VVT actuator),
there are separate advance chamber and retard chamber
formed by partition of the rotor.

The rotor moves inside the housing as engine oil pressure is
applied to the advance or retard chamber.

The intake cam timing sprocket is part of the sprocket housing
assembly. Since the rotor and intake camshaft are bolted
together, when the rotor moves inside the housing, a change of
phase angle takes place in the relative position between the
intake camshaft and intake cam timing sprocket. The rotor has a
spring pressured lock pin which engages with the housing when
spring force is greater than oil pressure, locking the rotor in the
most retarded position. This prevents a change of phase angle
between the intake camshaft and intake cam timing sprocket
when the engine oil pressure is low at engine start.

When the engine is started and the engine oil pressure is
applied to the advance chamber, the lock pin is forced up, com-
pressing the return spring, releasing the rotor and allowing the
VVT actuator to function.

Retard operation

) ) Advance chamber
Engine oil pressure

Retard chamb?r ‘

Drrain

Coll Spool valve Spring

Advance chamber

Spring

Retard
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ELECTRONIC SHIFT SYSTEM
OUTLINE

Description of electronic shift system
The electronic shift system consists of lever position sensor assembly, ECM, BCM, shift control actuator

relay and shift actuator.

OPERATION

 ECM detects the remote control lever position by the voltage signal sent from the lever position sensor
which is built in the remote control box.
ECM receives the lever position sensor signal through BCM and drives the actuator motor so that the
actual clutch lever (gear) position agrees with the detected target shift position (lever position voltage sig-
nal). Thus, gear shifting to forward, neutral or reverse is performed.
The actual shift position is checked by the shift position sensor detecting it and is feed back to ECM.

* When a failure is detected in the system components, the shift motor relay is turned off causing the shift
actuator drive to be interrupted.

* When the remote control box is replaced, the setting change should be performed using SDS Ver.5.

* When ECM is replaced, BCM initialization and the system calibration should be performed using SDS
Ver.5.

NOTE:

» The shift change can be done by remote control lever only when ECM receives signal of engine turning.
The shift change can not be done by remote control lever during engine stopping even main switch is ON
position.

* When engine is stopped, ECM controls the shift actuator to shift in neutral regardless the position of
remote control lever.

NEUTRAL

From main relay

‘ +12V N st Shift relay
\ +12V gl
LPS Signal
Throttle relay
sub main > <
y Vv
CPU CAN o
communication —!
= 1 ™
driver > »{ Motor
< v driver
BCM »|CPU

@ Shift position sensor signal
@ Neutral switch signal

@ Shift motor operating signal
LPS: Lever position sensor
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TACHOMETER MONITOR
DIGITAL DISPLAY SCREEN

The digital display screen can indicate the following engine infor-
mation.

1. Engine RPM

2. Engine Temperature

3. Engine operation hours

4. Atmospheric pressure

5. Fuel rated: Lit. or Gallons per hour

6. Cooling Water Pressure

7. Intake manifold pressure

8. Trim Angle

9. Battery Voltage

10. Shift position

11. CAUTION name (When problem is detected)
12. Oil change reminder (When the total motor operating

hours have reached pre programmed hours)
13. Self-Diagnostic code (When problem is detected)

NOTE:

* The items of No. 1 — 9 can be selected by pressing “ENTER”
or A/ V button. (For details, see Meter operation manual.)
Pressing “ENTER” or A/ V button once changes the dis-
played data.

* When the main key is turned from OFF to ON:

* A caution buzzer will sound for three seconds.

» Two caution lamps also turns on for three seconds.

» The tachometer needle swings up then returns to zero (0)
rpm.

NOTE:

» The total operating hours displayed are those of actual engine
operation, not main switch “ON” time.

* The Caution information and Self-Diagnostic information
shown in the display screen can be deleted by pressing
“ENTER” button.

When more than one information occur at the same time,
press “ENTER” button to read the next information.

Even though deleting the information from the display screen,
both the caution lamp and buzzer remain on until the problems
have been solved.

@ Digital display screen
(@ ENTER button

@ V button

@ A button
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CAUTION SYSTEM

The following caution systems alert the operator when an abnor-
mality occurs on the engine.
When a problem is detected, the caution name appears on the
display screen of tachometer-monitor, caution buzzer sounds
and caution lamps lights continuously.

* OVER-REVOLUTION CAUTION

* LOW OIL PRESSURE CAUTION

* OVERHEAT CAUTION

» LOW BATTERY VOLTAGE CAUTION
* CHECK CONTROL UNIT COMMUNICATION CAUTION
* CHECK SECOND STATION CAUTION

* CHECK THROTTLE SYSTEM CAUTION
* CHECK SHIFT CONTROL CAUTION

@ Display screen
(@ ENTER button
(@ Caution lamp

START
&
STOP

SELECT

THROTTLE
ONLY

\. SUZUKI )}

BCM (Red)

CAUTION TAS:;OPTE\T(ER CAUTION OVER-REV BCM (Red) Lamp
TYPE INDICATION BUZZER LIMITER

Over-revolution Over revolution Yes Yes (3 000 r/min) —
Low oil pressure Low Oil Pressure Yes Yes (1 500 r/min) —
Overheat Over Heat Yes Yes (2 500 r/min) —
Low battery voltage |Low Batt Voltage Yes No —
Check control unit Check control unit com-

communication munication ves No ON
Check second station | Check 2nd Station Yes No ON
Check throttle system | Check Throttle System Yes No —
Check shift control Check Shift Control Yes No —
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OVER-REVOLUTION CAUTION SYSTEM

CONDITION:
The ECM controlled over revolution limiter will engage at the engine speeds shown below. Once engaged it
will initiate an intermittent fuel injection signal to reduce engine speed.

Over revolution limiter
DF300: 6 400 r/min

ACTION:

* When the system detects an engine speed higher than 6 400 r/min, the tachometer display screen will
indicate “Rev Limit” and two caution lamps turn on.
If this condition continues for ten seconds, the engine speed will be limited to approximately 3 000 r/min
by making the fuel injection signal intermittent.
At the same time, the tachometer display screen indicates “Over Revolution” and the caution buzzer turns
on.

« If the engine speed is reduced to 6 400 r/min or lower within ten seconds, the over revolution caution will
be automatically canceled.

RESET:

Close throttle to reduce engine speed below approx. 3 000 r/min for one second.

LOW OIL PRESSURE CAUTION SYSTEM

CONDITION:
Immediate activation of system when the oil pressure switch is turned “ON” due to an engine oil pressure
drop below 100 kPa (1.0 kg/cm?, 14 psi).

ACTION:

* When this system operates, the tachometer display screen will indicate “Low Oil Pressure” and at the
same time, the caution buzzer sounds and two caution lamps turn on.

« If this caution system operates at higher than 1 500 r/min, the engine speed will be reduced to approxi-
mately 1 500 r/min by making the fuel injection signal intermittent.

RESET:

Stop engine and check engine oil level. Refill engine oil to the correct level if below the low oil mark.
If the engine oil level is correct, the following causes may be considered:

« Improper oil viscosity.

« Malfunctioning oil pressure switch.

» Clogged oil strainer or oll filter.

* Worn oil pump relief valve.

Oil leakage from the oil passage.

» Excessive wear/damage of oil pump.

NOTE:

The low oil pressure caution system is reset when the oil pressure is restored to over 1.0 kg/cm? with approx.
1 500 r/min or less engine speed operation.

However, the engine must be stopped and checked immediately once the system is activated.
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OVERHEAT CAUTION

CONDITION 1 (Maximum temperature)

Immediate activation of system when:

¢ Cylinder temperature reaches 120 °C (248 °F)

e Exhaust manifold temperature reaches 114 °C (237 °F)

CONDITION 2 (Temp. rise vs Time)
Immediate activation of system when:

« The average temperature difference during three consecutive 10 second measurement periods of the cyl-
inder temperature sensor at engine speeds of 500 r/min or higher exceeds the limits as shown below.

Temperature range

Temperature difference

88 — 99 °C (190 — 210 °F)

Approx. 8 °C (46 °F)

99 °C — (210 °F -)

Approx. 1.5 °C (35 °F)

* The average temperature difference during three consecutive 10 second measurement periods of the
exhaust manifold temperature sensor at engine speeds of 500 r/min or higher exceeds the limits as
shown below.

Temperature range
80 — 95 °C (176 — 203 °F)
95 °C — (203 °F -)

Temperature difference
Approx. 14 °C (57 °F)
Approx. 1.7 °C (35 °F)

ACTION:

When this system operates, the tachometer display screen will indicate “Over Heat” and at the same time,
the caution buzzer sounds and two caution lamps turn on.

If this caution system operates at higher than 2 500 r/min, the engine speed will be reduced to approximately
2500 r/min by making both the fuel injection and ignition signals intermittent.

RESET:

Close throttle completely and then shift into neutral.

System reset will occur when cylinder temperature drops below the limits shown below. However, the sys-
tem may be activated again unless the cause for overheat (such as insufficient water) is removed.

Caution cause
Condition 1
(Maximum temperature)
Condition 2
(Temperature rise vs Time)

Reset temperature

Approx. 78 °C (172 °F)

Approx. 76 °C (169 °F)
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LOW BATTERY VOLTAGE CAUTION SYSTEM

CONDITION 1:
System activated when battery voltage decreases to less than 9 volts for 30 seconds.

CONDITION 2:
System activated if battery voltage is less than 2 V for more than 2 seconds with the main switch turned
“ON”" and engine not running.

ACTION:
When this system operates, the tachometer display screen will indicate “Low Batt Voltage” and at the same
time, the caution buzzer sounds and two caution lamps turn on.

RESET:

CONDITION 1:

This caution system is automatically reset when battery voltage increases to more than 9 volts. Refrain from
using electrical equipment requiring high amperage such as hydraulic trim tabs, hydraulic jack plate, etc.
after this caution is activated.

CONDITION 2:

For the caution system to engage under this condition possibilities such as deteriorated battery, poor battery
cable connection, battery switch in OFF condition, etc. must be inspected.

To cancel the caution system activation for these conditions, check all power source related items and elim-
inate the problem.

CHECK CONTROL UNIT COMMUNICATION CAUTION

CONDITION:
This system operates when a failure has occurred in the control of electrical shift system or electrical throttle

system including electrical remote control box.

ACTION:
When the system operates, the tachometer display screen will indicate “Check Control Unit Communication”

and at the same time the caution buzzer sounds and two caution lamps turn on.
In addition, a red light on the switch panel turns on.

NOTE:
When the tachometer “ENTER” button is pressed, the diagnosis code “Check Engine 7-5" appears on
the display screen.

NOTE:
When the system operates, the engine will keep running at idle (in neutral) or stop in some conditions.

RESET:
Inspect the control system of electronic shift and throttle systems and repair or replace the component that
has caused the failure.
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CHECK SECOND STATION CAUTION

CONDITION:
This system operates when a failure has occurred in the 2nd station control system.

ACTION:
When the system operates, the tachometer display screen will indicate “Check 2nd Station” and at the same

time the caution buzzer sounds and two caution lamps turn on.
In addition, a red light on the switch panel turns on.

NOTE:
When the tachometer “ENTER” button is pressed, the diagnosis code “Check Engine 7-4" appears on the
display screen.

NOTE:
When this system operates, the engine control is operational only in the 1st station and not in the 2nd sta-
tion.

RESET:
Inspect the control systems of Sub BCM and the 2nd station and repair or replace the component that has

caused the failure.

CHECK THROTTLE SYSTEM CAUTION

CONDITION:
This system operates when a failure has occurred in the electronic throttle control system.

ACTION:
When the system operates, the tachometer display screen will indicate “Check Throttle System” and at the

same time the caution buzzer sounds and two caution lamps turn on.
The engine speed will fluctuate limiting the speed to the maximum of 2 000 r/min.

NOTE:
When the tachometer “ENTER” button is pressed, the diagnosis code of any one of “Check Engine 7-1, 7-2,
7-3 or 2-1" appears on the display screen.

RESET:
Inspect the control system of electronic throttle system and repair or replace the component that has caused

the failure.
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CHECK SHIFT CONTROL CAUTION

CONDITION:
This system operates when a failure has occurred in the electronic shift control system.

ACTION:
When the system operates, the tachometer display screen will indicate “Check Shift Control” and at the

same time the caution buzzer sounds and two caution lamps turn on.

NOTE:
When the tachometer “ENTER” button is pressed, the diagnosis code of any one of “Check Engine 8-1, 8-2,
8-3 or 1-2" appears on the display screen.

NOTE:

When this system is in operation:

« ECM turns off the shift motor relay and fixed the shift position to that when the failure occurred.

« Itis not possible to adjust the engine speed or shift by operating the remote control lever.

* The engine can be operated at idle (minimum speed).

o If“THROTTLE ONLY” switch is pressed with the remote control lever in neutral position, the engine speed
can be adjusted to the maximum of 2 000 r/min by operating the remote control lever.

A WARNING

When “Check Shift Control” is shown in the display screen, no shift operation of forward, neu-
tral or reverse is possible.

If the engine speed adjustment is attempted with the shift in forward or reverse, the boat may
abruptly start off possibly leading to an accident.

Except in an emergency, never operate the engine when “Check Shift Control” is shown in the
display screen.

RESET:
Inspect the control system of electronic shift system and repair or replace the component that has caused

the failure.
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SELF-DIAGNOSTIC SYSTEM

The self-diagnostic system alerts the operator when an abnor-
mality occurs in a signal from sensor, switch, etc. When the sys-
tem is activated, the “Diagnostic code” appears on the display
screen of tachometer- monitor, caution buzzer sound and cau-
tion lamps lights.

The buzzer sounds a series of short (0.2 sec.) beeps.

The buzzer sound, activated by the self — diagnostic system,
can be temporally canceled by pushing the main key in.

Display screen

CODE FOR SELF-DIAGNOSTIC SYSTEM OPERATION

FAIL-SAFE SYSTEM
FAILED ITEM CODE ACTIVE
MAP sensor 1 3-4 YES
Cylinder temp. sensor 1-4 YES
IAT sensor 2-3 YES
Exhaust manifold temp. sensor (STBD) 1-5 YES
Exhaust manifold temp. sensor (PORT) 1-6 YES
Speed sensor 3-5 NO
Trim sensor 3-7 NO
Throttle position sensor 2-1 YES
Shift position sensor 1-2 NO [NOTE 3]
Rectifier & regulator (Over-charging) [NOTE 1] 1-1 NO
Fuel injector 4-3 NO
CKP sensor 4-2 NO
CMP sensor [NOTE 2] 2-4 NO
CMP sensor (VVT-PORT) 2-6 YES
CMP sensor (VVT-STBD) 2-5 YES
Air intake system 2-2 YES
MAP sensor 2 (Pressure detect passage) 3-2 NO
Neutral switch 3-3 NO
VVT advance (STBD) 5-1 YES
VVT advance (PORT) 5-2 YES
Oil control valve (STBD) 6-1 NO
Oil control valve (PORT) 6-2 NO
ETV ECM 7-1 YES
ETV Motor 7-2 YES
ETV 7-3 YES
Sub BCM 7-4 YES
DBW system 7-5 NO [NOTE 3]
ESA ECM 8-1 NO [NOTE 3]
ESA motor 8-2 NO [NOTE 3]
ESA 8-3 NO [NOTE 3]
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NOTE:

« If more than one failed items exist, the self-diagnostic system shows the failures in the order of their occur-
rence, one at a time, when “ENTER” key is pressed.

« |If the failed item remains, the self-diagnostic indication appears again after turning the main switch “ON ",

 After correcting failed item, the self-diagnostic indication appears until the ECM receives the proper signal
with the engine running or turn on the main switch from OFF.

« For cylinder temp. sensor, exhaust manifold temp. sensor or IAT sensor the self-diagnostic indication will
be canceled after corrective action by turning the main switch “ON".
(The ECM will require 10 — 20 seconds after turning the main switch “ON” to cancel the self-diagnostic
indication.)

NOTE 1:

This self-diagnostic indication may not display (be canceled) by turning the main switch “ON” because the
ECM detects only battery voltage, not charging output.

Under this condition the buzzer will not sound and diagnostic code not appear.

However, if the rectifier & regulator have failed, the self diagnostic indication will again appear after starting
the engine.

NOTE 2:

During the engine operation, even if the sensor fails, the fuel injection and ignition timing are controlled prop-
erly.

If there is a failure in the sensor, the engine cannot be started.

NOTE 3:
For fail-safe condition, see page 3-53 and 3-54.
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CONDITION FOR SELF-DIAGNOSTIC SYSTEM OPERATION

FAILED ITEM

CONDITION

MAP sensor 1

No signal (With engine running)
Receiving an out of range “37 — 860 mmHg (1.46 — 33.86 inHQ)
(0.50 — 4.84 V)" signal (With engine running)

Cylinder temp. sensor

No signal
Receiving an out of range “—46 to +170 °C (—-114.8 — +338.0 °F)
(0.10 — 4.6 V)" signal

IAT sensor No signal
Receiving an out of range “—46 to +169 °C (—-114.8 — +336.2 °F)
(0.10 - 4.6 V)" signal
CKP sensor During one crankshaft rotation, 34 signals are not input to ECM.
CMP sensor During two crankshaft rotation, 4 signals are not input to the ECM.

Air intake system

During the ECM'’s receiving input of the complete close signal from the
throttle position sensor, the engine operates at an abnormally high
speed. (Criterion: 2 500 r/min MIN)

MAP sensor 2
(Pressure detect passage)

Receiving unchanging signal regardless engine speed change.
[NOTE 1]

Rectifier & Regulator.
(Over-charging)

Receiving 16 volts or higher signal

Exhaust manifold temp. sensor
(PORT or STBD)

No signal
Receiving an out of range “—46 to +170 °C (-114.8 — +338.0 °F)
(0.10 - 4.6 V)" signal

Fuel injector

No operation signal from the ECM

Throttle position sensor

Receiving an out of range “0.35 — 4.8 V" TPS main sensor signal.
The difference of output voltage between the main sensor and sub
sensor is outside the specified range.

Shift position sensor

Receiving an out of range “0.35 — 4.8 V” signal.

CMP sensor
(VVT PORT or STBD)

During two crankshaft rotation, 4 signals are not input to ECM.

VVT advance
(PORT or STBD)

There is a large difference between the target advance angle and the
actual advance angle.

Neutral switch

While the shift sensor outputs the forward or reverse signal, the ECM
receives input of the neutral signal from the neutral switch.

Oil control valve
(PORT or STBD)

OCV not operating.
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FAILED ITEM CONDITION

Speed sensor Receiving an out of range “0.2 — 4.8 V" signal.

Trim sensor Receiving an out of range “0.2 — 4.8 V" signal.

ETV ECM ECM electronic throttle control circuit failure

ETV motor Throttle valve actuator motor operation failure or its power supply sys-
tem (throttle relay, etc.) failure.
Motor connector open
Motor power supply line open

ETV valve Throttle valve operation failure

Sub BCM Sub BCM communication error
Low sub BCM source voltage.
Sub BCM failure

DBW system CAN communication error between BCM and ECM.
LPS error (ECM received an input signal from each sensor which was
outside the range of 4.5 -5.5V as total of main sensor and sub sensor
output voltage.).
Low BCM source voltage (less than 6 V).
BCM failure.
ECM failure.

ESA ECM ECM electronic shift control circuit failure.

ESA motor Electronic shift motor failure.
Motor connector open
Motor power supply line open

ESA position Response failure

ECM has detected the target LPS output voltage signal, but no change
occurs in the input signal voltage from shift position sensor.

NOTE 1:

This condition will be caused by clogged pressure detect pas-
sage in intake collector assembly.
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FAIL-SAFE SYSTEM

The fail-safe system is closely related to the self-diagnostic system.

When an abnormality occurs in a sensor signal, the ECM ignores the out-of-range signal and assumes a
pre-programmed value for the failed sensors.

This allows the engine to continue running under the fail-safe condition.

PRE-PROGRAMMED VALUE FOR FAIL-SAFE SYSTEM

FAILED ITEM

PRE-PROGRAMMED VALUE

MAP sensor 1

e 280 -560 mmHg/(11.02 — 22.05 inHg.) (The control takes place in
accordance with the engine speed.) [NOTE1]
* VVT advance is fixed at the most retarded angle.

CMP sensor

Based on signals from CKP sensor:

(a) Failed with engine running

* Normal Ignition timing.

« Normal sequential fuel injection.

« VVT advance is fixed at the most retarded angle.
Failed prior to engine start:

¢ Engine will not start.

Air intake system

* The control is executed with the maximum engine speed as 2 000
r/min.

Cylinder temp. sensor

« 60 °C (140 °F)

IAT sensor

« 45°C (113 °F)

Exhaust manifold temp. sensor

« 60 °C (140 °F)

Throttle position sensor

« The throttle opening is fixed to default with the throttle motor relay
turned off.
ECM controls the engine speed at the maximum of 2 000 r/min by
operating the remote control lever.

Shift position sensor

« ECM detects the shift position as neutral even under in-gear condition
and controls the engine speed to idling.

« If the “Throttle only” button is pressed with the remote control lever in
neutral, the engine speed can be controlled at the maximum of 2 000
r/min by operating the lever.

CMP sensor (VVT)

* VVT advance is fixed at the most retarded angle.

VVT advance

* VVT advance is fixed at the most retarded angle.

« The ECM cyclically outputs the drive and stop signals for the OCV and
when the difference between the VVT’s target advance angle and the
actual advance angle has come to the normal range, the diagnostic
code display is canceled.
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FAILED ITEM PRE-PROGRAMMED VALUE

ETV ECM « The throttle opening is fixed to default with the throttle motor relay
turned off.

ECM controls the engine speed at the maximum of 2 000 r/min by
operating the remote control lever.

(The engine rpm is controlled both by altering the ignition timing and
skipping ignition for intermittent misfiring.)

ETV motor « The throttle opening is fixed to default with the throttle motor relay
turned off.

ECM controls the engine speed at the maximum of 2 000 r/min by
operating the remote control lever.

ETV « The throttle opening is fixed to default with the throttle motor relay
turned off.

« ECM controls the engine speed at the maximum of 2 000 r/min by
operating the remote control lever.

Sub BCM « The main BCM controls the engine appropriately.

DBW system « ECM causes the shift to return and fix to the neutral position and con-
trols the engine speed to idling.

ESA ECM « ECM turns off the shift motor relay and fixes the shift position to that

ESA motor when the failure occurred.

ESA position The engine rpm is controlled with ECM at the maximum of 2 000 r/min

by operating the remote control lever.

NOTE:
There is no back-up system for the ECM itself. The engine will stop if it has failed.

NOTE 1:
This value will change according to the current engine speed.
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OIL CHANGE REMINDER SYSTEM Action

This system informs the operator of the time for replacing Starting operation
ENGINE OIL on the basis of the recommended maintenance l—(*l)J L(*A)_l
schedule. . Indication —» Cancellation
When the total motor operating hours have reached the prepro- (2)— ()
grammed hours, the “Change Oil " appears on the display I v
screen of tachometer-monitor, the buzzer will begin a series of Indication _'Cf"”cellat'on
double beeps if engine is not running (but main switch is ON) h(*?’)_l (*f)
and caution lamps lights. Indication —» Cancellation

The above mentioned indication will repeat until the activated
system is manually cancelled.

vg)— (=
o "

Indication — Cancellation

LYYy Yy

Repeat

*1 : Lapse of initial 20 hour’s operation

*2 : Lapse of 80 hour’s operation

*3 : Lapse of 100 hour's operation

*4 : When performing cancellation before
system activation

CANCELLATION

Procedure (O )
1. Turn the main switch key to “ON" position. o
2. Pull out the emergency stop switch plate . @ @ TP
3. Depress the START & STOP button 2 three times in ten 4

/ SELECT @
seconds. @ o

A short beep will be heard if cancellation is successfully fin- e

ONLY
o
ished. SUZUKI
4. Turn the main switch key to “OFF” position. L/

5. Set the switch plate @ in original position.

NOTE:
e Canceling of the system activation is possible regardless of whether or not the engine oil has been

replaced.
Once the system has operated, however, SUZUKI strongly recommends that the engine oil be replaced
before canceling the system activation.

« Even if the engine oil has been replaced with the system not operating, it is still necessary to perform the
cancellation.
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START-IN-GEAR PROTECTION SYSTEM

To avoid an accidental movement of the boat at the time of engine starting, the system prohibits the starter
motor operation when the shift is “IN.”

At the time of starting, BCM detects the status of each input signal.

When the conditions below are met, pressing “START & STOP” switch causes the start instruction signal to
be sent to ECM. Then the starter relay circuit is closed and the starter motor starts to operate.

* When BCM detects that the target shift position is neutral according to the LPS input signal and
* When BCM detects that the actual shift position is neutral according to the SPS (ECM) input signal.
* When ECM and BCM detects emergency stop switch OFF signal.

If “START & STOP” switch is pressed and the start instruction signal from BCM is not inputted to ECM, the

starter motor does not operate and ECM does not output the injection drive signal, ignition signal, high/low
pressure fuel pump drive signal to the respective actuators.

q/'/'/ :
\I H—1] 60 A
Fuse
] Starter
—| motor
30A
Starter relay

LY1 Fuse
o
I
3/ Starter Hr
relay ® ©
lII_T‘_‘]J BATTERY
sge T
ECM Switch panel Emerge_ncr)]/
Y START & stop switcl
STOP switch 30 A
o o Fuse ”:'—@
WL wm
(&)
YIG N——wp—mm él
N M1 S £lo[Z
o B [GND [O
WG Vg G [sToP |O)
W [BATT| |00
, BCM ; W 16|00 ‘Ilm
M)
o 52 B [ (@
Switch
Neutral
Switch

LPS Signal
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INSPECTION
PRECAUTION ON SYSTEM INSPECTION

A WARNING

To prevent any unexpected engine start, perform the following before proceeding with any
CRANKING tests.
* When performing tests not related to fuel injector operation:
*Disconnect all fuel injector wire connectors.
* When performing tests related to fuel injector operation:
*Relieve fuel pressure in line. (See page 5-3.)
*Disconnect high pressure fuel pump wire connector located on fuel vapor separator.

« Always turn main switch “OFF” and disconnect battery cables when wires are being discon-
nected or connected.
» Hold and pull connector pieces when disconnecting. Do not pull wires.

NOTE:

* To troubleshoot ECM, BCM and the engine control system consisting of sensors and actuators, use the
Suzuki Diagnostic System.

When ECM or BCM has been replaced, it is necessary to perform the initialization and re-calibration of
SPC system.

The self-diagnostic codes memory in ECM will remain even if battery is disconnected.

« As each terminal voltage is affected by battery voltage, always use a full-charged battery.

* Make sure all ground points have good electrical contact.

* Make sure all wires/cables are securely connected.
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26-PIN & 34-PIN TEST CORD

This test cord is used when checking the circuit for voltage, etc. and connected between ECM or BCM and
the wiring harness.
To measure, connect the tester probe to the relevant terminal of the test cord.

09930-89340: 26-pin (A) & 34-pin test cord
09930-89850: 26-pin (B) test cord

ECM

26 pin (B) test cord

26 pin (A) test cord

34 pin test cord /—/ \
p \

39 112(3|4|5(6(7|8(9[10[11|12|13

/ 27(28(29|30(31

(White connector) (White connector)

)

53|54 55/56]57 58|59 60)61/62|63)64)65 40(41|42|43(44|4546|47|a8|4a9|50(51[52
66|67 68 |69 14|15(16|17(18[19]20[21|22[23[24 25|26
(White connector) (Black connector)

(Black connector)

70[71|72|73[74]75| 76| 77]78] 79[ 80
a3fsafss| [se

(Black connector)

Wire harness == = —

34 pin test cord

(White connector) /( ™~
N

27(28(29|30|31{32(33|34|35(36|37|38|39 44|45|46(47(48|49|50(51(52|53(54/|55|56

26 pin (A) test cord

40(41|42| |43 57|58[59| |60
(Black connector) (Black connector)
12|3(4|5|6|7|8]|9|10[11|12[13 14/15(16|17/18|19|20|21|22|23|24(25|26

T
[

(White connector)

A 4
Wire harness _//v Z
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INSPECTION FOR ECM CIRCUIT VOLTAGE

ECM cannot be bench checked. It is strictly prohibited
to connect any tester (voltmeter or ohmmeter) to an
ECM which has been disconnected from the engine
wiring harness.

09930-89340: 26-pin (A) & 34-pin test cord
09930-89850: 26-pin (B) test cord
09930-99320: Digital tester

Tester range: == DCV (See chart for range.)

1. Turn main switch OFF.

2. Connect the 26-pin (A), (B) and 34-pin test cord between
ECM and wire harness as shown in figure.

3. Turn main switch ON.

4. Connect the tester probe (“@”, Black) to body ground, and
measure voltage according to the “CIRCUIT VOLTAGE

TABLE".
= . ool i
26 pin (A) test cord - 26 pin (B) test cord
34 pin test cord —___ [z L e
(White c_nnector)
o o e 1T
[53[54[55156157) )61/62| |
56[67]68f  [69) 14)15(16/17]18/19]2012122023 24]25 26|
(White connector) (Black connector) ﬁ@]}i ‘Eﬁx_}@ ‘Eﬁgj
(Black connector)
[rolrafrelralralre[rel77]7e] 7e]eolenlee]
83|84/85 86|
(Black connector)
26 pin (A) test cord _ Ol : 26 pin (B) test cord
Wire harness = = —
\ |
27|28(29|30|31|32(33|34|35(36|37|38(39 1{2|3[4(5(6|7|8|9|10(11|12(13

(White connector) (White connector)

34 pin test cord

—
L\

40|41(42|43|44|45(46|47|48|a9|50(51[52 53|54|55(56(57|58(59|60|61| 62]63|64|65 14|15(16{1718|19[20(21[22[23[24|25 |26
66/67(68| |69
(Black connector) (White connector) (Black connector)

rr/

70|71(72(73|74|75|76|77|78|79|80(81|82
83(84(85| |86

(Black connector)




3-60 ENGINE CONTROL SYSTEM

ECM CIRCUIT VOLTAGE TABLE

1

53 | 54 |55 [56 | 57 ] 58]

—
50 [ 60 [ 61 27

l

62

63

64

65 | 66 | 67 | 68 | 69

70

71

72

76 | 77

73 | 74 | 75

34
40

78 [ 79 [80 [81 [ 82[ 83 ]84 [85] 86

46 [ 4748 [49 [ 50 [ 51 [ 52

20212223 ]24]25]26

WIREDO STANDARDQO
TERMINAL COLOR CIRCUIT VOLTAGE CONDITION/REMARKS
1 — — — —
2 — — — —
3 Y/BI CMP sensor #1 Approx. 0.3V or5V |Main switch ON
4 R/B CKP sensor — —
5 VIW Ex. manifold temp. sensor #1 0.14-4.75V Main switch ON
6 B/W Sensor GND — —
7 w CAN (H) Approx. 2.5V or 3.6 V | Main switch ON
) . Approx. 5V While engine running
8 Bl Oil pressure switch - - -
Approx. 0 V Engine stopped (Main switch ON)
9 OIG CMP sensor #2 (VVT_ PORT) Approx. 0.3V or5V |Main switch ON
10 B/O CMP sensor #3 (VVT_ STBD) Approx. 0.3V or5V |Main switch ON
11 BI/B Water pressure sensor 0.5-45V Main switch ON
12 G/R Ex. manifold temp. sensor #2 0.14-475V Main switch ON
13 B CAN (L) Approx. 2.5V or 1.4 V | Main switch ON
14 P/W Throttle position sensor (SUB) 25-45V Main switch ON
. Approx. 5V Main switch ON. Stop switch plate IN
15 BI/R Emergency stop switch - - -
Approx. 0 V Main switch ON. Stop switch plate OUT
) Approx. 12 V 'I;A?rlj\lgvlts(;\:tSthliepressed.
16 LBI PTT switch UP - -
Approx. 0V Main swﬂch ON.
PTT UP switch not depressed.
17 WIY Trim and Tilt sensor 0.3-45V Main switch ON
18 — — — —
19 Lg/W Cylinder temp. sensor 0.14-475V Main switch ON
Approx. 2.5V Main switch ON. Shift in Neutral
20 P/BI Shift position sensor Approx. 3.7 V While engine running. Shift in Forward
Approx. 1.3 V While engine running. Shift in Reverse
Approx. 12 V Main switch ON. Shift into NEUTRAL.
21 Br Neutral switch Approx. 0V While engine running. Shift into FOR-
WARD or REVERSE.
. Approx. 12 V ';A‘?r;\élv';wit(gf:\laepressed.
22 P PTT switch DOWN - -
Approx. 0 V Main swm:h. ON.
PTT DN switch not depressed.
Approx. 0.5V Main switch ON. While engine Cranking.
23 G/B Starter relay control - -
Approx. 12 V Main switch ON. Normal
24 W MAP sensor 05-45V Main switch ON
25 BlI/W Speed sensor 0.5-45V Main switch ON
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WIRE

STANDARDO

TERMINAL COLOR CIRCUIT VOLTAGE CONDITION/REMARKS

26 Lg/B IAT sensor 0.04-4.46V Main switch ON

27 — — — —
28 — — — —
29 Br/Y Throttle position sensor (main) 0.5-45V Main switch ON

30 R/BI Power source for TPS Approx. 5V Main switch ON

31 R/W Power source for SPS Approx. 5V Main switch ON

32 Br/B Shift position sensor GND — —
33 B Ground for ECM — —

. Approx. 12 V Main switch ON. ESA system Fail.
34 G/BI Shift motor relay - -
Approx. 0.5V Main switch ON. ESA system Normal.

35 — — — —
36 — — — —
37 — — — —
38 B/W Ground for TPS — —
39 B Ground for ECM — —
40 BI’Y No.6 Ignition coil (-) Approx. 0 V Main switch ON

41 — — — —
42 — — — —
43 — — — —
44 R Power source for sensor Approx. 5V Main switch ON

45 Gr ECM power source Approx. 12 V Main switch ON

46 Lg/R No.4 Ignition coil (<) Approx. 0 V Main switch ON

47 WIG No.5 Ignition coil (-) Approx. 0 V Main switch ON

48 (0] ECM main relay Approx. 0.8 V Main switch ON

49 Y Communication line No.1 — —
50 oy Communication line No.2 — —
51 YIG Ignition switch Approx. 12 V Main switch ON

52 Gr ECM power source Approx. 12 V Main switch ON

53 Br/R No.2 OCV (-) Approx. 12 V Main switch ON

54 Lg No.4 Fuel injector (-) Approx. 12 V Main switch ON

55 o/B No.1 Fuel injector (-) Approx. 12 V Main switch ON

56 B/Br No.2 Fuel injector (=) Approx. 12 V Main switch ON

57 W/BI Throttle motor (-) Approx.0Vor 12V |Main switch ON

58 Y Throttle motor power source Approx. 12 V Main switch ON

59 Y Throttle motor power source Approx. 12 V Main switch ON

60 RIY Throttle motor (+) Approx.0Vor 12V |Main switch ON

61 G Shift motor (=) Approx.0Vor 12V |Main switch ON

62 Br/W No.1 OCV (-) Approx. 12 V Main switch ON

63 B Ground for ECM power — —
64 — — — —
65 B Ground for throttle motor — —
66 B Ground for throttle motor — —
67 B Ground for shift motor — —
68 B Ground for shift motor — —
69 Gr/lR Shift motor power source Approx. 12 V Main switch ON
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WIRE

STANDARDO

TERMINAL COLOR CIRCUIT VOLTAGE CONDITION/REMARKS
« Stop switch plate IN.
ADDIOX. 0V » Shiftinto NEUTRAL
pprox. » For 6 sec. after main switch ON.
. « While engine running
70 B/R High pressure fuel pump (=) -
* Engine stopped.
e Main switch ON.
Approx. 12V « Stop switch plate IN.
» Shiftinto NEUTRAL
71 B Ground for ECM power — —
72 - — — —
73 GrlY No.3 Ignition coil (-) Approx. 0 V Main switch ON
74 BI No.2 Ignition coil (-) Approx. 0 V Main switch ON
75 (@) No.1 Ignition coil (-) Approx. 0 V Main switch ON
Approx. 12 V Main switch ON. ETV system Fail.
76 W/B Throttle motor relay - -
Approx. 0.5V Main switch ON. ETV system Normal.
77 Gr/R Power source for shift motor Approx. 12 V Main switch ON
» Stop switch plate IN.
A oV ¢ Shiftinto NEUTRAL
pprox. » For 6 sec. after main switch ON.
« While engine running
78 B/Y Low pressure fuel pump (<) -
« Engine stopped.
« Main switch ON.
Approx. 12 V « Stop switch plate IN.
¢ Shiftinto NEUTRAL
79 R/W No.3 Fuel injector (-) Approx. 12 V Main switch ON
80 Y/R No.6 Fuel injector (-) Approx. 12 V Main switch ON
81 O/BI No.5 Fuel injector (-) Approx. 12 V Main switch ON
82 — — — —
83 — — — —
84 o/w Purge valve Approx. 12 V Main switch ON
85 — — — —
86 R Shift motor (+) Approx.0Vor 12V |Main switch ON
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INSPECTION FOR BCM CIRCUIT VOLTAGE

BCM cannot be bench checked. It is strictly prohibited
to connect any tester (voltmeter or ohmmeter) to an
BCM which has been disconnected from the BCM wir-
ing harness assembly.

09930-89340: 26-pin (A) & 34-pin test cord
09930-99320: Digital tester

Tester range: == DCV (See chart for range.)

1. Turn main switch OFF.

2. Connect the 26-pin (A) and 34-pin test cord between BCM
and BCM wire harness assembly as shown in figure.

3. Turn main switch ON.

4. Connect the tester probe (“@”, Black) to No0.43 terminal (or
body ground), and measure voltage according to the “CIR-
CUIT VOLTAGE TABLE".

34 pin test cord W, (((////

26 pin (A) test cord

v

(White connector) J
2728(29|30|31|32|33|34| 35| 36|37/38|39) 44|45|46|47|4849(50|5152|53[54/55[56

40(41]a2] 43 57|58[59| |60
I (Black connector) (Black connector)
[— 1|2|3|4|5|6|7|8|9[1011]12[13 \1415161718192071777 24/25(26
-] N~

(White connector)

J

-]

26 pin (A) test cord

1{2|3[4|5(6|7|8|9(10|11|12|13 L J 14(15(16(17(18(19|20|21|22|23|24(25|26

r

White connector Black connector

34 pin test cord

27(28(29|30|31{32(33|34|35(36|37|38|39 44145|46|47|48|49(50|51(52|53(54(55(56

40|41|42| |43 /I r 57(58|59] |60

White connector Black connector
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BCM CIRCUIT VOLTAGE TABLE

| —
|27|23|29|30|31|32|33|34|35|

36 37

38 39 40

41 42 43

44 | 45

46 | 47 | 48

49 50 51

|52|53|54|55|56|57|58|59|60|

s00080000
606000

co0s000
evoos0

600060000
eocooc00n

ecc000
eocoonos

1
[2f2]sfafsfe]7]
8 | 9 |10 |11 |12 |13
14 | 15 | 16 | 17 | 18 | 19

|20|21|22|23|24|25|25|

(FRONT VIEW)

WIREDO STANDARDO
TERMINAL COLOR CIRCUIT VOLTAGE CONDITION/REMARKS
1 — — — —
2 RIY Power source for LPS main 2 Approx. 5V Main switch ON
| Approx. 5 V I\S/Ite(;ig ;svv\\lllltté:ESN Not depressed Start &
3 viB Start & Stop switch 2 Main switch ON, Depressed Start & Stop
Approx. 0V switch 2. '
| Approx. 5 V (I;/Ioagpr(;slvgi\f\(l:i?cﬁN, Not depressed Center
4 Lo/B Center control switch Main switch ON, Depressed Center con-
Approx. 0 V trol switch. ’
Approx. 5V Main switch ON, Not depressed Sync
5 0/B Synchronization switch switch.
Approx. 0 V Main switch ON, Depressed Sync switch.
6 — — — —
7 — — — —
Approx. 2.2V Main switch ON, Shift in Neutral
8 BI/Y Lever position sensor sub 2 05-1.7V Main switch ON, Shift in Forward
27-45V Main switch ON, Shift in Reverse
Approx. 2.2V Main switch ON, Shift in Neutral
9 Wiy Lever position sensor main 2 27-45V Main switch ON, Shift in Forward
05-17V Main switch ON, Shift in Reverse
) Approx. 5 V ’\S/Ite.':tqu ZWSItt%r;)(ngvi’tch 3 not depressed.
10 YR Start & Stop switch 3 Main switch ON
Approx. 0 V Start & Stop switch 3 depressed.
11 — — — —
12 — — — —
13 — — — —
14 — — — —
15 BIY IC_;el:l/gr position sensor main 2 . .
16 — — — —
17 — — — —
18 — — — —
19 — — — —
20 — — — —
21 — — — —
22 — — — —
23 — — — —
24 — — — —
25 Lg Center engine control LED — —
26 (o] Synchronization LED — —
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WIRE STANDARDO
TERMINAL COLOR CIRCUIT VOLTAGE CONDITION/REMARKS
27 w CAN 1 (H) Approx. 2.50r 3.6 V | Main switch ON
28 B CAN 1 (L) Approx. 2.5 0r 1.4V | Main switch ON
29 — — — —
30 — — — —
31 — — — —
32 R/W Power source for LPS main 1 Approx. 5V Main switch ON
Approx. 2.2V Main switch ON, Shift in Neutral
33 W/B Lever position sensor sub 1 05-1.7V Main switch ON, Shift in Forward
27-45V Main switch ON, Shift in Reverse
Approx. 2.2 V Main switch ON, Shift in Neutral
34 BI/'W Lever position sensor main 1 27-45V Main switch ON, Shift in Forward
05-1.7V Main switch ON, Shift in Reverse
35 B Ground for BCM — —
36 G Throttle only LED — —
Approx. 5V Main switch ON, Not depressed Throttle
. only switch
37 G/B Throttle only switch - -
Approx. 0 V Main switch ON, Depressed Throttle only
switch
38 — — — —
39 — — — —
) Approx. 5 V 'I\Eﬂrilgré\g:g; gcl)\lp switch plate IN
40 G Emergency stop switch - -
Approx. 0V II\E/Ir?]lgrswnch ON, _
gency stop switch plate OUT.
41 — — — —
42 B/W I(_B?Ql/gr position sensor main 1 _ _
43 B Ground for BCM — —
44 Br Station select switch — —
45 — — — —
) Approx. 0 V m:m zmigﬂ (k)el;/l’not pushed in.
46 (0] Buzzer reset switch Main switch ON
Approx. 12V Main switch key’pushed in.
Approx. 5V Main switch ON, Not depressed Select
47 Br/w Station select switch switch
Approx. 0 V Main switch ON, Depressed Select switch
Approx. 5V Main switch ON, Not depressed Start &
. Stop switch
48 YIG Start & Stop switch 1 - -
Approx. 0 V Main switch ON, Depressed Start & Stop
switch
49 — — — —
50 — — — —
51 w BCM power source Approx. 12V Main switch ON
52 Bl Buzzer — —
53 G/W Diag LED — —
54 — — — —
55 Lg/G Cruise down switch — —
56 Lg/BI Cruise up switch — —
57 — — — —
58 Y Communication line No.2 — —
59 oy Communication line No.1 — —
60 Gr Main switch Approx. 12 V Main switch ON
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INSPECTION FOR RESISTANCE
09930-99320: Digital tester

Tester range: Q (Resistance, See chart for range.)

NOTE:
Make sure main switch is always OFF when measuring resis-
tance.

1. Turn main switch OFF.

2. Disconnect battery cables from battery.

3. Disconnect wire harness connector from ECM.

4. Connect the tester probes to terminal (wire harness side)
and measure resistance according to the “RESISTANCE
TABLE".

000000000
fooooooool
[[oooooooo0f
000000000

Jooooool
[[loooooo]

NOTE 1:
Disconnect ECM main relay from fuse box, and connect tester
probe to relay terminal “®@” of fuse box side.

NOTE 2:

Disconnect remote control wire harness and connect tester
probe to terminal (“®”, White wire) in engine main wiring har-
ness connector.

White
lead wire

XlG-pin connector
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RESISTANCE TABLE

TERMINAL FOR TESTER

STANDARD RESISTANCE

Cylinder temperature sensor

19 (Lg/W) to 6 (B/W)

Ex-manifold temperature sensor #1

5 (V/W) to 6 (B/W)

Ex-manifold temperature sensor #2

12 (GIR) to 6 (B/W)

ITEM PROBE CONNECTION (at 20 °C)
CKP sensor 4 (R/B) to 6 (B/W) 168 — 252 Q
Fuel injector No. 1 55 (O/B) to Terminal ® [NOTE 1]
Fuel injector No. 2 56 (B/Br) to Terminal ® [NOTE 1]
Fuel injector No. 3 79 (R/W) to Terminal ® [NOTE 1] 10-140
Fuel injector No. 4 54 (Lg) to Terminal ® [NOTE 1]
Fuel injector No. 5 81 (O/BI) to Terminal ® [NOTE 1]
Fuel injector No. 6 80 (Y/R) to Terminal ® [NOTE 1]
OCV (Qil control valve) #1 62 (Br/W) to Terminal ® [NOTE 1] 6.0-830
OCYV (Oil control valve) #2 53 (Br/R) to Terminal ® [NOTE 1] ' '
Purge valve 84 (O/W) to Terminal ® [NOTE 1] 28-35Q
IAT sensor 26 (Lg/B) to 6 (B/W) 0°C (32 °F):5.3-6.6 kQ

25°C (77 °F): 1.8 — 2.3 kQ
50 °C (122 °F): 0.73 — 0.96 kQ
75 °C (135 °F): 0.33 - 0.45 kQ

(Thermistor characteristic)

ECM main relay 48 (0) to Terminal ® [NOTE 2] 145 - 190 Q
Throttle motor relay 76 (W/B) to 45 (Gr) 145-190 Q
Shift motor relay 34 (G/BI) to 45 (Gr) 145-190 Q

COMPONENT INSPECTIONS
FUEL PUMP 6 SEC OPERATING SOUND

[High pressure side]

1. Install the emergency stop switch lock plate in position.

2. Shift into Neutral.

3. Turn main switch ON and check for fuel pump operating

sound.

Fuel pump operating sound:

Sounds for approx. 6 seconds only

NOTE:

Fuel pump operating sound is low because pump is inside fuel
vapor separator. If you cannot hear pump sound clearly, use a
sound scope or long blade screw driver.
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[Low pressure side]

1.
2.
3.

Install the emergency stop switch lock plate in position.

Shift into Neutral.

Turn main switch ON and check for fuel pump operating
sound.

Fuel pump operating sound:
Sounds for approx. 6 seconds only

FUEL INJECTOR OPERATING SOUND (CRANKING)

1.

5.

Remove the bolts and STBD/PORT air duct guard.

(See page 6-2.)

Disconnect all ignition coil connectors.

Touch a sound scope or long blade screw driver to fuel injec-
tor body as shown.

Crank engine and check for injector operating sound.

Injector operating sound: “Click”

Reinstall the air duct guards.

FUEL INJECTOR OPERATING SOUND (INDIVIDUAL)

1.

2.

Remove the bolts and STBD/PORT air duct guard.
(See page 6-2.)
Disconnect fuel injector wire and connect test cord.

09930-89260: Injector test cord A

3.
4.

Connect Gray wire to body ground.

Momentarily touch Black/Yellow wire to starter motor mag-
netic switch “B” terminal (connected to battery positive &
terminal) and check for injector operating sound.

Injector operating sound: “Click”

Connecting fuel injector to battery positive for more
than a few seconds may cause injector overheating
and possible injector solenoid failure.

5. Reinstall the air duct guards.
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FUEL INJECTOR OPERATING SIGNAL

[e7[28[2s[sofai] 4[3sJ36[37]3s[3s] [2]2]s]«]s]6]7[8] o rofua]r2]xq]
(White connector) (White connector)
[53[54[ss]s6ls7] J61[62]63]64]6s| Tadlaalad] Tadlaoleol
[53[54[55156157] /616206364(65|  aofaalazafad] JagJas[so[51[52]
56[671%8)  [69) [14f1shef171e[19[20]2122]23 o4faslee]
(White connector) (Black connector)
(Black connector)
[rolrafrelralralre[7e[77]7e]7e]eolenlee]
83(84/85( |86 )
(Black connector) Sta}rter motor magnetlc
switch “B” terminal
. Xm\, i)
Wire harness = = — J
54(55|56 79(80|81

(White connector) KS\ (Black connector)

34 pin test cord

09930-89340: 26-pin (A) & 34-pin test cord
09930-89850: 26-pin (B) test cord

Peak voltmeter Stevens CD-77
Tester range: NEG 50

1. Remove the bolts and STBD/PORT air duct guard.
(See page 6-2.)

2. Disconnect all ignition coil connectors.

3. Connect test cord between ECM and wire harness as shown
in figure then turn main switch ON.

4. Connect the tester probe (“@”, Black) to starter motor mag-
netic switch “B” terminal (connected to battery positive @
terminal) as shown in figure.

5. Connect the tester probe (“®”, Red) to each terminal.
(Voltage)
Wire color
Injector Terminal .
I (engine harness) J« J“
No. 1 55 o/B
No. 2 56 B/Br 12v ®‘—
No. 3 79 R/W (Time)
No. 4 54 Lg ® Peak voltage reading (NEG)
No. 5 81 O/Bl 0V level for peak voltmeter
No. 6 80 Y/R

6. Crank engine and measure voltage.

Fuel injector operating signal: 6 — 10 V
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IGNITION COIL OPERATING SIGNAL

26 pin (A) test cord

34 pin test cord

|1‘2‘3|4‘5‘6 7 S‘le‘u‘lz‘ml

(White connector) (White connector)
[sefeefeelsse] Jolls2 Jaz]a3] Jaglas[s0[s1]s2]
66[67]08| - [69) |14‘15‘16|17113119 0| ll? l ‘24‘25‘26'
(White connector) (Black connector)
(Black connector)
|70‘71‘72\E‘74i 6| i/Hl_‘j}aU Hl‘EZl
83(84/85 |86 CD77
(Black connector) )
" /U))\, 7l
Wire harness = —>

40 46|47 71| |73|7475]

X\ g\ (Black connector)

K (Black connector) K
26 pin (A) test cord 34 pin test cord

09930-89340: 26-pin (A) & 34-pin test cord
09930-89850: 26-pin (B) test cord

Peak voltmeter Stevens CD-77
Tester range: SEN 50

1. Connect test cord between ECM and wire harness as shown
in figure then turn main switch ON.
2. Connect the tester probe (“®”, Red) to each terminal.

. . . Wire color
Ignition coil Terminal .
(engine harness)

No. 1 75 o]

No. 2 74 BI

No. 3 73 GrlY

No. 4 46 Lg/R

No. 5 47 W/G

No. 6 40 BIlY

3. Connect the tester probe (“©” Black) to No. 71 terminal (or
to body ground).
4. Crank engine and measure voltage.

Ignition coil operating signal: Approx. 5V
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IGNITION COIL ASSEMBLY
09930-99320: Digital tester
Tester range: == DCV (See chart for range.)

NOTE:
The ignition coil power transistor and high-tension lead are an GND
integral part of the coil internal circuit. Using resistance mea- QT
surements to check for a defect on either the primary or second-
ary coil is not possible.

+BAT

1. Turn main key OFF.

2. Remove the bolts and STBD/PORT air duct guard.
(See page 6-2.)

3. Disconnect ignition coil connector.

4. Check for continuity between GND © terminal on the wiring
harness side connector and the engine body ground.

5. Turn the main key to ON position. Check for battery voltage
by measuring between the BAT @ terminal and GND termi-
nal on the wiring harness side connector.

6. Connect the wiring harness connector to the ignition coil and
measure the ignition operating signal. (See page 3-70.)

7. If any failure exists, check for open circuit, short-circuited
battery, short-circuited lead and connector’'s contact condi-
tion for each circuit.

8. If there is no spark even with the wiring harness and spark
plug in sound condition, perform inspection again using an
ignition coil that is known to be in good condition (new or
used from another cylinder that is operating properly).

9. If there is still no spark even with the wiring harness, spark
plug and ignition coil in sound condition, replace the ECM
and perform inspection again.
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CMP SENSOR SIGNAL

09930-89340: 26-pin (A) & 34-pin test cord

09930-89850: 26-pin (B) test cord
09930-99320: Digital tester

Tester range: == DCV (See chart for range.)

26 pin (B) test cord

1. Turn main switch OFF.

2. Remove CMP sensor. (See page 3-95.)

3. Connect the 26-pin (A)/(B) and 34-pin test cord between
ECM and wire harness as shown in figure.

4. Connect the tester probe (“®”, Red) to each terminal.

CMP sensor Terminal ere color
(engine harness)

No. 1 3 Y/BI

No. 2 (VVT_PORT) 9 OIG

No. 3 (VVT_STBD) 10 B/O

5. Connect the tester probe (“©”, Black) to No. 6 terminal (or to
body ground).

6. Turn main switch ON.

Measure the voltage when the tip of a steel screwdriver is
brought near and then pulled away from the sensor tip.

When screwdriver is brought near: Approx. 5V
When screwdriver is pulled away: Approx. 0.3V

If the voltage does not change in the above test, check wire
harnesses for open and short.

If wire harnesses are in good condition, replace CMP sensor
and recheck.

3 6 910
(White connector)
|
1
jm
oo
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MAP SENSOR OUTPUT VOLTAGE CHANGE

09917-47011: Vacuum pump gauge
09930-89340: 26-pin (A) & 34-pin test cord
09930-89850: 26-pin (B) test cord
09917-49610: Vacuum pump adaptor
09930-99320: Digital tester

Tester range: == DCV (See chart for range.)

1. Remove ring gear cover and silencer case. (See page 6-2.)
2. Remove bolts and MAP sensor from intake collector assem-
bly.

3. Install MAP sensor into special tool.
09917-49610: Vacuum pump adaptor =

4. Connect vacuum pump gauge (with hose) to MAP sensor —
(special tool) as shown in figure. ?@4

5. Turn main switch ON.

6. While applying negative pressure (vacuum) to MAP sensor, /

measure “24” terminal voltage. (See page 3-59 and 3-60 for
procedure.)

MAP sensor output voltage change: 26 pin (B) test cord

Negative pressure 0 40 80
kPa (kg/cm?, mmHQ) (0, 0) (0.4, 300) | (0.8, 600) —a
24" terminal 4.00 2.42 0.84 !
voltage (V) 24
(at 759.8 mmHg, 29.91 inHg, 1013 hPa barometric pressure) L
7. If out of specification, check wire harness for open and short. (Black connector) Z _
TOOL

If wire harnesses are in good condition, replace MAP sensor
and recheck.




3-74  ENGINE CONTROL SYSTEM

SHIFT POSITION SENSOR POWER SOURCE AND
OUTPUT VOLTAGE

09930-89340: 26-pin (A) & 34 pin test cord
09930-89850: 26-pin (B) test cord
09930-99320: Digital tester

Tester range: = DCV (See chart for range)

1. Turn main switch OFF.

2. Connect the 26 pin (A)/(B) and 36 pin test cord between
ECM and wire harness as shown in figure.

3. Connect tester probe (“®”, Red) to No.31 terminal.

4. Connect tester probe (“@”, Black) to No.32 terminal (or to
body ground).

5. Turn main switch ON.
Check for sensor power source voltage.

Sensor power source voltage: Approx. 5V

Remove the shift actuator fuse from fuse box to avoid
damaging shift actuator while clutch link rod has been
removed.

6. Remove the shift actuator fuse from fuse box.

7. Remove the clutch link rod from @ clutch lever.

26 pin (A) test cord

DCV

Shift actuator
fuse
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8. Connect tester probe (“®”, Red) to No.20 terminal.
Connect tester probe (“©”, Black) to No.32 terminal (or to
body ground).

9. Check for sensor output voltage while operating clutch lever.

26 pin (B) test cord

20

(Black connector)

Sensor output voltage 26 pin (A) test cord
Shift position Output voltage
Forward Approx. 3.7V
Neutral Approx. 2.5V
Reverse Approx. 1.3 V

(White connector)

If out of specification:

« 1st check sensor mount position, readjust if necessary.

» 2nd check wire harnesses for open and short.
If wire harnesses are in good condition, replace shift position
sensor and recheck.
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SHIFT POSITION SENSOR OUTPUT VOLTAGE OF GEAR
ENGAGEMENT START

To maintain accurate operation of the electronic shift
system, the output voltage from the shift position sen-
sor should be adjusted to the specification for each
shift position.

When the lower unit and its components or the shift
link system components have been replaced, make
sure to check the output voltage of shift position sen-
sor in neutral and forward position.

If the output voltage is not within the specification,
adjust the position of sensor installation.

09930-89340: 26-pin (A) & 34 pin test cord
09930-89850: 26-pin (B) test cord
09930-99320: Digital tester

Tester range: = DCV (See chart for range)

Inspection

1. Turn main switch OFF.

2. Remove the STBD side cover (See page 7-2.)
Remove the two bolts securing front panel.

Remove the shift actuator fuse from fuse box to avoid
damaging shift actuator while clutch link rod has been
removed.

3. Remove the shift actuator fuse from fuse box.

4. Remove the clutch link rod @ from clutch lever.

fuse
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5.

6.

7.

8.

10.

11.

Connect the 26 pin (A)/(B) and 36 pin test cord between
ECM and wire harness as shown in figure.

Connect tester probe (“®”, Red) to No0.20 terminal.
Connect tester probe (“©”, Black) to No.32 terminal (or to
body ground).

Disconnect shift motor lead wire connector from engine wir-
ing harness
Turn main switch ON.

Check that the clutch lever is in neutral position.

Move the clutch lever slightly in forward and reverse direc-
tions within the neutral range to check for the lever play and
locate the lever in the middle of the play. With the lever held
in this position, check for the shift position sensor output volt-
age.

Sensor output voltage in Neutral position: 2.46 — 2.54 V
Move the clutch lever slowly in the forward direction while

turning the propeller and check for the sensor output voltage
just when the clutch dog begins to contact the forward gear.

Sensor output voltage in gear engagement start:
29-31V

In the procedures 9 and 10, if the sensor output voltage
measurement is out of the specified range, adjust the posi-
tion of shift position sensor installation.

26 pin (B) test cord

20

(Black connector)
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Adjustment
If sensor output voltage is out of specification, the following
adjustment procedure must be performed.

12. Remove the five bolts securing shift actuator, then remove
shift actuator. (See page 7-4.)

13. Loosen the screw (@ securing shift position sensor.
Loosen the screw @ securing clutch lever holder.

14. Adjust the location of shift position sensor and perform the
procedures 9 and 10 so that each of the output voltage
comes to the specification.

15. When the specified sensor output voltage has been
obtained, tighten the screw @ first then screw 2.

16. Perform the procedures 9 and 10 to recheck the sensor out-
put voltage and readjust the voltage as necessary.

NOTE:

If the specified sensor output voltage cannot be obtained even
though attempting the adjustment of shift position sensor loca-
tion several times, check for wear and damage of the compo-
nent parts of shift link mechanism.

17. Reinstall parts removed earlier.
Check to ensure that all removed parts are back in place.
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ESA MOTOR/MOTOR RELAY CIRCUIT
Check ESA motor/motor relay circuit voltage as following steps.

ESA MOTOR CIRCUIT

ECM

{TG/B
GI/R
, I o o_|GmR

From main relay
+12V

From main relay
+12 V (Power)

69
Gr/IR
R

Motor
driver

®

61
G
B

7T QF/ %7

0 ESA motor (1)

ESA motor (&)

09930-89340: 26-pin (A) & 34 pin test cord
09930-89850: 26-pin (B) test cord
09930-99320: Digital tester

Tester range: = DCV (See chart for range)

1. Turn main switch OFF.

2. Connect the 26 pin (A)/(B) and 34 pin test cord between
ECM and wire harness.

3. Connect the tester probe (“®”, Red) to each terminal.

L . Wire color
Circuit Terminal .
(engine harness)
Shift motor relay 34 G/BI
Motor power source 69 or 77 Gr/R
Shift motor & 86 R
Shift motor © 61 G

4. Connect the tester probe (“@”, Black) to No.67 terminal (or
to body ground).

34 pin test cord

61

67 69

(White connector)

o ©

0

7

86

(Black connector)

26 pin (A) test cord

(White connector)
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5. Turn main switch ON and measure terminal voltage.

Circuit Terminal Output voltage
Shift motor relay 34 Approx. 0.5V
Motor power source 69 or 77 Approx. 12V
Shift motor @ 86 Approx. 0 or 12V
Shift motor @ 61 Approx. 0 or 12V

If out of specification,

« 1st check wire harnesses for open and short.
e 2nd check ESA motor relay.

« 3rd check shift motor

If wire harnesses, motor relay and shift motor test “good”,
replace ECM and recheck.

NOTE:

The terminal voltage of No. 86 and 61 is alternating between 0 V

and 12 V at the frequency of 500 Hz.
The tester indication will be shown as 12 V.

SHIFT MOTOR RELAY
09930-99320: Digital tester
Tester range: _A._ (Continuity)

1. Remove the ECM.

2. Disconnect shift motor relay from wire harness.

3. Check continuity between terminal @ and @ each time 12 V
is applied. Connect positive @ probe to terminal @, and
negative © probe to terminal .

Shift motor relay function:

A==B
motorrelayAs

=

12 V power Continuity
Applied Yes
Not applied No

Do not touch 12 V power supply wires to each other or
with other terminals.

SHIFT MOTOR CHECK

1. Turn main switch OFF.

2. Disconnect shift motor lead wire connector from engine wir-
ing harness.

3. Measure resistance between two terminals.

Shift motor resistance: 0.3 - 10 Q
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ELECTRONIC THROTTLE BODY
Throttle valve visual check

1.

Remove the ring gear cover and air intake silencer case.
(See page 6-2.)

Check that there is not any foreign matter caught between
throttle valve and throttle body housing.

If there is, take it out after removing throttle body referring to
“Electronic Throttle Body Assembly Removal and Installa-
tion: in section 3-97” and clean inside of throttle body thor-
oughly.

Throttle Valve Operation Check

1.

Remove the ring gear cover and air intake silencer case.
(See page 6-2.)

Turn OFF main switch and then disconnect connector at
electronic throttle body assembly.

Move throttle valve with your finger to its full open position
and check that it moves smoothly.

Move throttle valve to its completely closed position and
check that it moves smoothly.

Move throttle valve to the full open position and release it.
Insure that it moves smoothly (By the return spring force) to
the complete closed position.

If check result is not satisfactory, replace electronic throttle body
assembly.
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Electronic Throttle body Assembly operation check

1. Remove the ring gear cover and air intake silencer case.
(See page 6-2.)

2. Turn ON main switch.

3. Confirm the select switch LED lights.
If not, depress the “SELECT” button on switch panel.
4. Depress the “THROTTLE ONLY” button.

5. Move remote control lever gradually and check that throttle
valve moves smoothly until it opens fully.

6. Return remote control lever in step 5 and check that throttle
valve moves back to completely closed position.

If check result is satisfactory, electronic throttle body system is
in good condition.
If check result is not satisfactory, proceed to next step.

7. Perform “Lever Position sensor assembly Inspection”,
“Throttle Actuator (Motor) Check” and “Throttle Position Sen-
sor Performance Check”.

If check results are not satisfactory, replace electronic throt-
tle body assembly.

If check results are satisfactory, wire circuit and/or ECM,
BCM are faulty.

Throttle Actuator (Motor) Check

1. Turn main switch OFF.

2. Disconnect connector at electronic throttle body assembly.

3. Measure resistance between “M1” terminal and “M2” termi-
nal of electronic throttle body assembly.
If measured resistance is out of specified value, replace
electronic throttle body assembly.

Throttle actuator (motor) resistance: 0.3 - 10 Q at 20 °C

0 N

START

&
STOP

SELECT
o

THROTTLE
ONLY

SUZUKI
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Throttle Position Sensor performance Check

Remove the ring gear cover and air intake silencer case.
Turn main switch off.

Disconnect connector at electronic throttle body assembly.
Check throttle position sensor (main and sub) output voltage
as following steps.

1.

2.
3.
4

a)

b)

c)

For throttle position sensor (main), arrange 3 new 1.5V
batteries in series (check that total voltage is 4.7 — 5.0 V)
and connect its positive terminal to “Vin” terminal and
negative terminal to “Ground” terminal of sensor.

Then using voltmeter, connect positive terminal to “Vout
1" terminal of sensor and negative terminal to battery.

For throttle position sensor (sub), arrange 3 new 1.5 V
batteries in series (check that total voltage is 4.7 — 5.0 V)
and connect its positive terminal to “Vin” terminal and
negative terminal to “Ground” terminal of sensor.

Then using voltmeter, connect positive terminal to “Vout
2" terminal of sensor and negative terminal to battery.

Measure output voltage variation while throttle valve is
opened and closed as following specification (graph).

If sensor voltage is out of specified value and linear variation as
the following graph, replace electronic throttle body assembly.

Main output voutl

Sub output

TPS Output Voltage

45V /
TPS Sub
2.5V
TPS Main
0.5V

Full close

WOT
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Lever position sensor inspection
Check lever position sensor (main and sub) output voltage as
following steps.

09930-99320: Digital tester
09930-89240: 4-pin test cord

1. Turn main switch OFF.
2. Connect 4-pin test cord between lever position sensor and
wire harness as shown figure.

3. Turn the main switch ON.
4. Connect tester probe as shown in the illustration and check
for sensor power source voltage.

Sensor power source voltage: Approx. 5V

5. Connect tester probe as shown in the illustration and check
for sensor (main) output voltage.
Slowly move the remote control lever, and check if voltage
changes linearly within specification, according to remote
control lever position.

Sensor (main) output voltage

e

=

Lever position Output voltage
Reverse side. WOT Approx. 0.5V
Reverse Approx. 1.7V
Neutral Approx. 2.2V
Forward Approx. 2.7V
Forward side. WOT Approx. 4.5V

Connect tester probe as shown in the illustration and check
for sensor (sub) output voltage.

Slowly move the remote control lever, and check if voltage
changes linearly within specification, according to remote
control lever position.

Sensor (Sub) output voltage

Sensor (sub) output voltage

=

Lo

Al

R/W—
BI/W—
W/B—
B/W—

Lever position Output voltage
Reverse side. WOT Approx. 4.5V
Reverse Approx. 3.3V
Neutral Approx. 2.8V
Forward Approx. 2.3V
Forward side. WOT Approx. 0.5V
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ETV MOTOR / MOTOR RELAY CIRCUIT
Check ETV motor/motor relay circuit voltage as following steps.

ETV MOTOR CIRCUIT

Relay |
From main relay
ECM 25 W/B 00/ Gr 1oV
v v From main relay
’ . +12 V (Power)

o

0 RIY ETV motor ()

Motor
driver

57 WiEl ETV motor (&)
&)
B

09930-89340: 26-pin (A) & 34 pin test cord
09930-89850: 26-pin (B) test cord
09930-99320: Digital tester

Tester range: = DCV (See chart for range)

1. Turn main switch OFF.

2. Connect the 26 pin (A)/(B) and 34 pin test cord between
ECM and wire harness.

3. Connect the tester probe (“®”, Red) to each terminal.

Wire color 34 pin test cord
Circuit Terminal .
(engine harness) 57/58|59(60 65
Throttle motor relay 76 w/B
Motor power source 58 or 59 Y (White connector)
Throttle motor @® 60 RIY —
Throttle motor © 57 W/BI )
76
4. Connect the tester probe (“@”, Black) to No.65 terminal (or

to body ground). (Black connector)
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5. Turn main switch ON and measure terminal voltage.

Circuit Terminal Output voltage
Throttle motor relay 76 Approx. 0.5V
Motor power source 58 or 59 Approx. 12V
Throttle motor ® 60 Approx. 0or 12V
Throttle motor © 57 Approx. 0or 12V

If out of specification,

« 1st check wire harnesses for open and short.
e 2nd check ETV motor relay.

« 3rd check throttle motor.

If wire harnesses, motor relay and throttle motor good condition,
replace ECM and recheck.

NOTE:

The terminal voltage of No. 60 and 57 is alternating between 0 V
and 12 V at the frequency of 500 Hz.

The tester indication will be shown as 12 V.

THROTTLE MOTOR RELAY
09930-99320: Digital tester
Tester range: _A._ (Continuity)

1. Remove the electric parts holder. (See page 4-30.)

2. Disconnect throttle motor relay from wire harness.

3. Check continuity between terminal @ and @ each time 12 V
is applied. Connect positive @ probe to terminal @, and
negative © probe to terminal .

Throttle motor relay function:

Throttle motor relay

12 V power Continuity
Applied Yes
Not applied No

Do not touch 12 V power supply wires to each other or
with other terminals.
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OIL PRESSURE SWITCH

NOTE:
Before checking the oil pressure switch, make sure the engine
oil pressure is within specification.

1. Remove the blue lead wire @ from oil pressure switch @.
2. Check the continuity between the switch terminal and engine
body ground.

09930-99320: Digital tester
Tester range: _A._ (Continuity)

Engine running Infinity

Engine stopped Continuity

If measurement exceeds specification, replace oil pressure
switch.

3. Reinstall parts removed earlier.

ECM MAIN RELAY
09930-99320: Digital tester
Tester range: _7A. (Continuity)

1. Disconnect ECM main relay from fuse box.

2. Check continuity between terminal @ and @ each time 12 V
is applied. Connect positive @ probe to terminal @, and
negative © probe to terminal .

ECM main relay function:

12 V power Continuity
Applied Yes
Not applied No

Do not touch 12 V power supply wires to each other or
with other terminals.
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OCV (Oil control valve)

1.
2.

Remove OCV. (See page 3-96.)

Check for operating sound (ticking sound) when battery volt-
age applied to and removed from the terminals of oil control
valve.

Check resistance between the two OCV terminals.

OCV resistance: 6.0 - 8.0 Q
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SWITCH PANEL
SINGLE SWITCH PANEL

SELECT
C—

THROTTLE
ONLY

Col

09930-99320: Digital tester
Tester range: _A._ (Continuity)

1. SWITCH OPERATION
(a) Check continuity/infinity between each terminal of the switch
by operating them.

TERMINAL FOR TESTER
SWITCH OPERA- PROBE CONNECTION Tester
NAME TION ® Tester © Tester | indication
probe probe
PUSH Continuit
START & No.7 terminal |No.6 terminal — y
STOP FREE Infinity
PUSH . . Continuity
SELECT No.8 terminal |No.6 terminal —
FREE Infinity
PUSH Continuit
THROTTLE No.10 terminal | No.6 terminal — y
ONLY FREE Infinity

(b) Replace the switch panel if the above test shows out of
specification.

2. LAMP OPERATION

(a) Check if each lamp lights when connecting battery to the ter-
minal.
Use 4.5 V power source (3 new 1.5 V batteries in series) for
test.

TERMINAL FOR BATTERY

CONNECTION Lamp

- : condition
LAMP NAME ® Positive © Negative S ®
Red LED @ No.2 terminal No.3 terminal ON
SELECT LED @ No.2 terminal | No.4 terminal ON
THROTTLE ONLY . .
LED ® No.2 terminal No.5 terminal ON

(b) Replace the switch panel if the above test shows out of
specification.
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TRIPLE SWITCH PANEL/DUAL SWITCH PANEL

( PORT CENTER  STDB O/
START START START SELECT,
& & & ]
STOP STOP STOP
THROTTLE
ONLY
C
up up up SYNC
=nuy
DN DN DN | | CERER
Co_| |
O ~/

® 09

09930-99320: Digital tester

Tester range:

1. OPERATION

A

—_— -

(Continuity)

(a) Check continuity/infinity between each terminal of the switch
by operating them.

TERMINAL FOR TESTER

SWITCH OPERA- PROBE CONNECTION Tester
NAME TION @& Tester & Tester | indication
probe probe
START&STOP | PUSH [No0.3 (Y/G) |[No.16 (B) Continuity
(PORT) FREE |[terminal terminal Infinity
START&STOP | PUSH [No.13 (Y/R) |No.16 (B) Continuity
(CENTER) FREE |terminal terminal Infinity
START & STOP | PUSH |No.7 (Y/B) No.16 (B) Continuity
(STBD) FREE [terminal terminal Infinity
PUSH |No.4 (Br/W) |No.16 (B) Continuity
SELECT FREE |terminal terminal Infinity
THROTTLE PUSH |No.6 (G/B) |[No.16 (B) Continuity
ONLY FREE |terminal terminal Infinity
PUSH |No.8 (O/B) No.16 (B) Continuity
SYNC . . —
FREE |terminal terminal Infinity
PUSH |No.14 (Y) No.16 (B) Continuity
CENTER CTRL FREE |terminal terminal Infinity
PTT UP PUSH |No.2 (Gr) No.17 (BI/R) |Continuity
(PORT) FREE |terminal terminal Infinity
PTT DN PUSH |No.2 (Gr) No.21 (R) Continuity
(PORT) FREE [terminal terminal Infinity
PTT UP PUSH |No.2 (Gr) No.19 (BI/B) |Continuity
(CENTER) FREE |terminal terminal Infinity
PTT DN PUSH |No.2 (Gr) No.23 (R/B) | Continuity
(CENTER) FREE |terminal terminal Infinity
PTT UP PUSH |No.2 (Gr) No.18 (Sb/W) | Continuity
(STBD) FREE [terminal terminal Infinity
PTT DN PUSH |No.2 (Gr) No.22 (P/W) | Continuity
(STBD) FREE [terminal terminal Infinity

(b) Replace the

switch panel if the above test shows out of

specification.
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2. LAMP OPERATION

(a) Check if each lamp lights when connecting battery to the ter-

minal.
Use 4.5 V power source (3 new 1.5 V batteries in series) for
test.
TERMINAL FOR BATTERY
CONNECTION Lamp
. - condition
LAMP NAME ® Positive © Negative
Red LED @ No.2 (Gr) No.9 (G/W) Lamp ON
terminal terminal
SELECTLED @ |N02 (6D No.10 (Br) Lamp ON
terminal terminal
THROTTLE ONLY |No.2 (Gr) No.11 (G)

LED ® terminal terminal Lamp ON
SYNC LED @ No.2 (Gr) No.12 (0) Lamp ON
terminal terminal

CENTER CTRL No.2 (Gr) No.15 (Lg)
LED ® terminal terminal Lamp ON

(b) Replace the switch panel if the above test shows out of

specification.

3. PTT CIRCUIT

09900-25002: Pocket tester

Tester range: x 1 kQ

(a) Inspect PTT circuit diodes with tester.

TERMINAL FOR TESTER PROBE CONNECTION Tester
® Tester probe © Tester probe indication
No.17 (BI/R), No.18 (Sb/W), . -
No.19 (BI/B) terminal No0.20 (Sb) terminal Continuity
No.21 (R), No.22 (P/W), . o
N0.23 (R/B) terminal No.24 (P) terminal Continuity
TERMINAL FOR TESTER PROBE CONNECTION Tester
® Tester probe © Tester probe indication
. No.17 (BI/R), No.18 (Sb/W), -
No0.20 (Sb) terminal No.19 (BI/B) terminal Infinity
. No.21 (R), No.22 (P/W), -
No.24 (P) terminal N0.23 (R/B) terminal Infinity

(b) If out of specification, replace the switch panel.
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REMOVAL/INSTALLATION
FLYWHEEL

. Flywheel bolt
. Flywheel

. Dowel pin

. CKP sensor

Bolt

. CMP sensor
Bolt

1 [®) 118 N-m (11.8 kg-m, 85.5 Ib-ft)

NoO U wWN R

NOTE:
Clean flywheel and crankshaft
mating surfaces with cleaning
solvent.

REMOVAL

Prior to removing flywheel:
» Disconnect battery cables from battery.

1. Remove ring gear cover and air intake silencer case.
(See page 6-2.)

2. Remove screws (D and battery charge coil connector holder
@ from cylinder.

3. To lock the flywheel 3, use special tool shown in figure.
Use screws and threaded holes on top of cylinder to attach
special tool.

09916-99311: Flywheel holder
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4. Remove eight (8) flywheel bolts @.
5. Remove flywheel 3 and dowel pin ®.

INSTALLATION
Installation is reverse order of removal with special attention to
the following steps.

« Install dowel pin 3.
« Install flywheel 3 onto crankshaft making sure to align dowel
pin hole.

NOTE:
Before installing the flywheel magneto, wipe the crankshaft and
flywheel clean.

Before tightening flywheel bolts, make sure the fly-
wheel dowel pin hole and crankshaft dowel pin align
or severe damage may result.

» Apply THREAD LOCK “1342” to flywheel bolts @ before
installing.

« Tighten flywheel bolts @ to specified torque. To lock flywheel,
use special tool as shown in figure.

[®] Flywheel bolt: 118 N-m (11.8 kg-m, 85.5 Ib-ft)
09916-99311: Flywheel holder
99000-32050: THREAD LOCK “1342”

 After installing flywheel and torquing bolts to specification,
check air gap between CKP sensor and reluctor bars on fly-
wheel.
Air gap: 0.75 mm (0.030 in)

* Check to ensure that all removed parts are back in original
position.




3-94 ENGINE CONTROL SYSTEM

CKP SENSOR
REMOVAL

Prior to removing CKP sensor:
» Disconnect battery cables from battery.

1. Remove ring gear cover and air intake silencer case.
(See page 6-2.)

2. Disconnect CKP sensor lead wire connector in electric parts
holder.
3. Remove two (2) screws 1 and CKP sensor .

INSTALLATION
Installation is reverse order of removal with special attention to
the following steps.

* Apply THREAD LOCK “1342" to the sensor mounting screws.
99000-32050: THREAD LOCK “1342”

* Install CKP sensor with air gap of 0.75 mm between sensor
and reluctor bar on flywheel, then tighten sensor mounting
screws securely.

Air gap: 0.75 mm (0.030 in)
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CMP SENSOR

REMOVAL

1. Remove the ring gear cover. (See page 6-2.)

2. Disconnect CMP sensor lead wire connector at sensor.
3. Remove bolt and CMP sensor.

INSTALLATION

Installation is reverse order of removal.

 Install CMP sensor, then tighten sensor mounting screw
securely.

» Connect sensor lead wire connector to CMP sensor.

» Check to ensure that all removed parts are back in original
position.

OIL PRESSURE SWITCH

REMOVAL

1. Loosen screw D and disconnect blue lead wire @ from
switch.

2. Remove oil pressure switch from cylinder block.

INSTALLATION

Installation is reverse order of removal with special attention to

the following steps.

» Before installing oil pressure switch, wrap screw threads with
sealing tape then tighten switch to specified torque.

NOTE:
Cut off any excess sealing tape from switch threads before
installation.

[®] Oil pressure switch: 13 N-m (1.3 kg-m, 9.5 Ib-ft)

« Start engine and check oil pressure switch for oil leakage.
Reseal switch if oil leakage is found.

CMP Sensor,
CMP Sensor.

1. Sealing tape
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OCV (Oil control valve)

REMOVAL

1. Remove air duct guard. (See page 6-2.)

2. Disconnect OCV lead wire connector at OCV.

3. Remove the four (4) bolts securing OCV, then remove OCV
and discard OCV gasket.

INSTALLATION

Installation is reverse order of removal with special attention to
the following steps.

« Install gasket and OCV, then tighten bolts securely.
NOTE:
Position the OCV gasket tab as shown the right.

Cle e IRt L AL
A T

CAUTION N 3'
Do not reuse the OCV gasket, always replace with new ‘i_l., St-
one.

[®] ocV bolt: 12 N-m (1.2 kg-m, 8.5 Ib-ft)

* Check to ensure that all removed parts are back in original
position.
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ELECTRONIC THROTTLE BODY ASSEMBLY

* Do not disassemble electronic throttle body assem-
bly.

* Be careful not to accumulate foreign materials (such
as dust and/or metallic particles) on the throttle
body housing and/or throttle valve.

Otherwise, damage may occur to the throttle body
assembly.

REMOVAL

1. Disconnect battery cables from battery.

2. Remove ring gear cover and air intake silencer case. (See
page 6-2.)

3. Disconnect lead wire connector 2 at electronic throttle body
assembly @.

4. Remove the four (4) nuts 3 securing electronic throttle body
assembly, then detach electronic throttle body assembly ™
from intake collector.

5. Remove the five (5) bolts @ securing throttle body dumper
®, then detach dumper and gasket.
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INSTALLATION
Installation is reverse order of removal with special attention to
the following steps.

* Clean mating surfaces and install new throttle body dumper
gasket (.

« Install throttle body dumper 2, then tighten dumper mounting
bolts securely.

« Install gasket ® and electronic throttle body assembly @.

» Tighten four (4) throttle body nuts, pre-coated with thread
lock, to specified torque.

[®] Throttle body nut: 27 N-m (2.7 kg-m, 19.5 Ib-ft)
99000-32050: THREAD LOCK “1342”

» Connect lead wire connector ® to electronic throttle body
assembly.

* Check to ensure that all removed parts are back in original
position.




ENGINE CONTROL SYSTEM  3-99

CLUTCH LINK ROD

When replacing a link rod and/or connector, see the illustration
below to adjust the link rod length to specification.

NOTE:

« Be sure an equal length of link rod is threaded into each con-
nector.

« Tighten lock nut against the connector after adjusting the link
rod length.

Remove the shift actuator fuse from fuse box to avoid
damaging shift actuator while clutch link rod has been
removed.

Shift actuator
fuse

|
|

| 122 mm (4.8 in)
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TROUBLESHOOTING

Before starting troubleshooting, read and follow the “PRECAUTION ON SYSTEM INSPECTION”
section on page 3-57.

In this section, troubleshooting procedures are based on the assumption that “Low pressure fuel system”
and “mechanical components (power unit, lower unit, etc.)” are normal.

NOTE:
For troubleshooting of “Starter motor will not run”, see page (4-14).

CHART 1: SELF-DIAGNOSTIC CODE “3-4” MAP sensor

START
< Main switch “ON” > NO fail
Check ECM “44” terminal voltage. ———» | ® ECM failure , on fai
Is result OK? (See page 3-59.)  Wire continuity/connection failure
¢ YES
< Main switch “ON"> NO
Check ECM “24” terminal voltage. ——» | MAP sensor failure
Is result OK? (See page 3-73.)

¢ YES

Possible cause:
« ECM failure
» Wire continuity/connection failure

CHART 2: SELF-DIAGNOSTIC CODE “1-4” Cylinder temp. sensor

START

<Main switch “OFF”> NO
Check cylinder temp. sensor resistance. ———»
Is result OK? (See page 3-66.)

¢ YES

Possible cause:
* ECM failure
* Wire continuity/connection failure

 Cylinder temp. sensor failure
« Wire continuity/connection failure

CHART 3: SELF-DIAGNOSTIC CODE “2-3” IAT sensor

START
<Main switch “OFF"> NO .
 |AT sensor failure
Check IAT sensor resistance. > ; . . ;
* Wire continuity/connection failure
Is result OK? (See page 3-66.) y

¢ YES

Possible cause:
« ECM failure
» Wire continuity/connection failure
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CHART 4: SELF-DIAGNOSTIC CODE “1-5” Ex. mani. sensor STBD

START

<Main switch “OFF">

Check Ex. manifold temp. sensor STBD
resistance.

Is result OK? (See page 3-66.)

NO

+ YES

Possible cause:
* ECM failure
» Wire continuity/connection failure

» Ex. manifold temp. sensor STBD failure
» Wire continuity/connection failure

CHART 5: SELF-DIAGNOSTIC CODE “1-6” Ex. mani. sensor PORT

START

<Main switch “OFF">

Check Ex. manifold temp. sensor PORT
resistance.

Is result OK? (See page 3-66.)

NO

+ YES

Possible cause:
* ECM failure
» Wire continuity/connection failure

* Ex. manifold temp. sensor PORT failure
« Wire continuity/connection failure

CHART 6: SELF-DIAGNOSTIC CODE “3-5” Speed sensor

START

<Main switch “ON">
Check ECM “44” terminal voltage.
Is result OK? (See page 3-59.)

NO
4>

+ YES

<Main switch “ON">
Check ECM “25” terminal voltage.
Is result OK? (See page 3-59.)

NO
—>

# YES

Possible cause:
* ECM failure
» Wire continuity/connection failure

» ECM failure
» Wire continuity/connection failure

Speed sensor failure
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CHART 7: SELF-DIAGNOSTIC CODE “3-7” Trim sensor

START

<Main switch “ON">
Check ECM “44” terminal voltage.
Is result OK? (See page 3-59.)

+ YES

<Main switch “ON">
Check ECM “17” terminal voltage.
Is result OK? (See page 3-59.)

NO . ;
T E(_:M fa|lu_re _ _ _
* Wire continuity/connection failure
NO

—® | Trim sensor failure

¢ YES

Possible cause:
* ECM failure
» Wire continuity/connection failure

CHART 8: SELF-DIAGNOSTIC CODE “2-1” Throttle position sensor

START

<Main switch “OFF">

Check throttle position sensor output
voltage change.

Is result OK? (See page 3-83.)

NO

> | Throttle position sensor failure

+ YES

Possible cause:
* ECM failure
» Wire continuity/connection failure

CHART 9: SELF-DIAGNOSTIC CODE “1-2” Shift position sensor

START

<Main switch “ON">

Check shift position sensor output voltage
change.

Is result OK? (See page 3-74.)

NO « Shift position sensor failure

« Wire continuity/connection failure

+ YES

Possible cause:
* ECM failure
» Wire continuity/connection failure
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CHART 10: SELF-DIAGNOSTIC CODE “1-1” Over charging

START

<Individual check>

Check rectifier & regulator resistance.
[NOTE 1]

Is result OK? (See page 4-9.)

+ vES YES

<Engine running>

Check ECM “52” terminal voltage at idle
speed.

Is result 16 V or over? (See page 3-59.)

I vo

Possible cause:
« ECM failure
» Wire continuity/connection failure

NOTE:
This self-diagnostic code indication may be canceled by turning main switch ON, because ECM detects bat-
tery voltage.

NOTE 1:
It is difficult to check rectifier & regulator completely. Before replacing with new one, check if its ground point
has good electrical contact.

NO
EE— | Rectifier & regulator failure

CHART 11: SELF-DIAGNOSTIC CODE “4-3” Fuel injector

START
<Main switch “ON"> NO
Check ECM “55" “56” “79" “564” “81" “80" ) * ECM failure
terminal voltage. » Wire continuity/connection failure
Is result OK? (See page 3-59.)
+ YES
<Main switch “ON"> NO .
L . : * ECM failure
Check fuel injector operating signal. > ; L . .
Is result OK? (See page 3-69.)  Wire continuity/connection failure
¢ YES
<Main switch “OFF"> NO
C_:he_cl_< fuel injector operating sound > Fuel injector failure
(individual).
Is result OK? (See page 3-68.)
¢ YES
Possible cause:
* ECM failure
* Wire continuity/connection failure
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CHART 12: SELF-DIAGNOSTIC CODE “4-2” CKP sensor

START
<Main switch “OFF"> NO :
Check CKP sensor resistance. — | CKP sensor failure
Is result OK? (See page 3-66.)
YES

Possible cause:
« ECM failure
» Wire continuity/connection failure

CHART 13: SELF-DIAGNOSTIC CODE “2-4” CMP sensor

START
<Main switch “ON"> NO ;
. ) * CMP sensor failure
Check CMP sensor signal. « Wire continuity/connection failure
Is result OK? (See page 3-72.)
YES

Possible cause:
* ECM failure
» Wire continuity/connection failure

CHART 14: SELF-DIAGNOSTIC CODE “2-6” CMP sensor (VVT_PORT)

START
<Main switch “ON"> NO VP il
Check CMP sensor (VVT_PORT) signal. —»| ° \(/:V sensor a;ure ion fail
Is result OK? (See page 3-72.) » Wire continuity/connection failure

¢ YES

Possible cause:
* ECM failure
» Wire continuity/connection failure

CHART 15: SELF-DIAGNOSTIC CODE “2-5” CMP sensor (VVT_STBD)

START
<Main switch “ON"> NO .
Check CMP sensor (VVT_STBD) signal. ——» : \?VMP sent§0r_][‘a;lure tion fail
Is result OK? (See page 3-72.) ire continuity/connection failure

% YES

Possible cause:
« ECM failure
» Wire continuity/connection failure
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CHART 16: SELF-DIAGNOSTIC
START

CODE “2-2” Air intake system

<Main switch “ON">

Check throttle position sensor output
voltage change.

Is result OK? (See page 3-83.)

NO

—» | Throttle position sensor failure

YES

<Main switch “OFF">

» Check MAP sensor, throttle body for air
leakage.

» Check intake collector and cover for air
leakage.
Is result OK?

YES

——» | Air intake system failure

I

Possible cause:
* ECM failure

CHART 17: SELF-DIAGNOSTIC
START

CODE “3-2” MAP sensor 2

<Main switch “ON">
Check MAP sensor output voltage change.
Is result OK? (See page 3-73.)

NO

— | MAP sensor failure

+ YES

Possible cause:

» Clogged pressure detect passage
« ECM failure

» Wire continuity/connection failure

CHART 18: SELF-DIAGNOSTIC
START

CODE “3-3” Neutral switch

<Main switch “OFF">
Check neutral switch function.
Is result OK? (See page 4-16.)

NO

— | Neutral switch failure

% YES

Possible cause:

* ECM failure

» Wire short circuit

« Shift position sensor lever damage
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CHART 19: SELF-DIAGNOSTIC CODE “5-1” VVT advance (STBD)

START
<Main switch “ON"> NO
Check ECM “45" “52” terminal voltage ) ECM power source (battery, battery switch,
(ECM power source voltage). sub-battery cable, etc.) failure

Is result OK? (See page 3-59.)

# YES

<Main switch “OFF">

. NO
Check OCV operation and OCV gasket .
filter condition. —» | OCV and/or OCV gasket failure

Is result OK? (See page 3-88.)

+ YES

Possible cause:

* ECM failure

» Wire continuity/connection failure
* OCV oil passage failure

* OCV actuator failure

CHART 20: SELF-DIAGNOSTIC CODE “5-2” VVT advance (PORT)

START
<Main switch “ON"> NO
Check ECM “45” “52” terminal voltage ) ECM power source (battery, battery
(ECM power source voltage). switch, sub-battery cable, etc.) failure

Is result OK? (See page 3-59.)

# YES

<Main switch “OFF">

- NO
Check OCV operation and OCV gasket .
filter condition. —» | OCV and/or OCV gasket failure

Is result OK? (See page 3-88.)

% YES

Possible cause:

* ECM failure

» Wire continuity/connection failure
» OCV oil passage failure

» OCV actuator failure
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CHART 21: SELF-DIAGNOSTIC CODE “6-1” OCV (STBD)

START

<Main switch “OFF">
Check OCV operation.
Is result OK? (See page 3-88.)

NO

+ YES

<Main switch “OFF">
Check OCYV resistance.
Is result OK? (See page 3-88.)

NO
4>

+ YES

Possible cause:
* ECM failure
» Wire continuity/connection failure

> | OCYV failure

OCYV failure

CHART 22: SELF-DIAGNOSTIC CODE “6-2” OCV (PORT)

START

<Main switch “OFF">
Check OCV operation.
Is result OK? (See page 3-88.)

NO

+ YES

<Main switch “OFF">
Check OCYV resistance.
Is result OK? (See page 3-88.)

NO
4>

+ YES

Possible cause:
* ECM failure
» Wire continuity/connection failure

I | OCYV failure

OCYV failure

CHART 23: SELF-DIAGNOSTIC CODE “7-1” ETV ECM

START

Replace the ECM.

Check electronic throttle valve operation.
(See page 3-82.)

Is result OK?

NO

¢ YES

| ECM failure

Possible cause:
* Wire continuity/connection failure
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CHART 24: SELF-DIAGNOSTIC CODE “7-2” ETV motor

START

<Main switch “OFF">

Check throttle motor resistance.
(See page 3-82.)

Is result OK?

NO

— | Throttle motor failure

¢ YES

<Individual check>
Check ETV motor relay. (See page 3-86.)
Is result OK?

¢ YES

<Main switch “ON">

Check ETV motor/motor relay circuit.
(See page 3-85.)

Is result OK?

NO
—» | ETV motor relay failure
NO Possible cause:

* ECM failure
» Wire continuity/connection failure

CHART 25: SELF-DIAGNOSTIC
START

CODE “7-3” ETV

<Main switch “OFF”>

Check throttle valve operation.
(See page 3-81.)

Is result OK?

NO

EE— | Electronic throttle body assembly failure

¢ YES

<Main switch “ON">

Check electronic throttle valve operation.
(See page 3-82.)

Is result OK?

NO

> | Electronic throttle body assembly failure

CHART 26: SELF-DIAGNOSTIC
START

CODE “7-4” Sub BCM

<Main switch “ON">

Check sub BCM “51” terminal voltage.
(See page 3-63.)

Is result OK?

NO

—» | Wire continuity/connection failure

+ YES

<Main switch “ON">

Check sub BCM “27” “28” terminal voltage.
(See page 3-63.)

Is result OK?

NO

— | Wire continuity/connection failure

¢ YES

Possible cause:
e Sub BCM failure
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CHART 27: SELF-DIAGNOSTIC CODE “7-5” DBW system

START

<Main switch “ON">

Check BCM “51” terminal voltage.
(See page 3-63.)

Is result OK?

NO

¢ YES

<Main switch “ON">

Select the 1st station.

Check 1st lever position sensor output
voltage change. (See page 3-84.)

Is result OK?

NO

¢ YES

<Main switch “ON">

Select the 2nd station.

Check 2nd lever position sensor output
voltage change. (See page 3-84.)

Is result OK?

NO

¢ YES

<Main switch “ON">

Check ECM “7” “13” terminal voltage.
(See page 3-59.)

Is result OK?

NO

¢ YES

<Main switch “ON">

Check BCM “27” “28” terminal voltage.
(See page 3-63.)

Is result OK?

NO

» Wire continuity/connection failure
* BCM failure

* Lever position sensor failure
 Wire continuity/connection failure

« Lever position sensor failure
 Wire continuity/connection failure

» Wire continuity/connection failure
* ECM failure

» Wire continuity/connection failure
* BCM failure

CHART 28: SELF-DIAGNOSTIC CODE “8-1” ESA ECM

START

Replace the ECM.

<Engine running>

Check electronic shift system operation.
Is result OK?

NO

¢ YES

ECM failure

Possible cause:
« Wire continuity/connection failure
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CHART 29: SELF-DIAGNOSTIC
START

CODE “8-2” ESA motor

<Main switch “OFF">

Check shift motor resistance.
(See page 3-80.)

Is result OK?

NO

R | Shift motor failure

¢ YES

<Individual check>
Check ESA motor relay. (See page 3-80.)
Is result OK?

NO

——» | ESA motor relay failure

¢ YES

<Main switch “ON">
Check ESA motor/motor relay circuit.
(See page 3-79.)

NO Possible cause:
—» | « ECM failure
» Wire continuity/connection failure

CHART 30: SELF-DIAGNOSTIC
START

CODE “8-3” ESA position

<Main switch “ON">

Check shift position sensor output voltage.
(See page 3-74.)

Is result OK?

¢ YES

<Main switch “OFF">

* Remove the Main relay from fuse box,
then remove the clutch link rod from
clutch lever. (See page 9-2.)

» To check smooth gear engagement, shift
the clutch control lever to Forward and
Reverse position from Neutral position.
Is result OK?

NO ; . ;
) * Shift position sensor failure
» Wire continuity/connection failure
NO

—» | Shift link mechanism failure

¢ YES

Possible cause:

 Shift actuator failure

* ECM failure

» Wire continuity/connection failure
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CHART 31: ENGINE CRANKED, BUT NOT START
(OR STOPS SHORTLY AFTER STARTING)

Before starting the troubleshooting, make sure that:
* There is no self-diagnostic code indication.
« Emergency stop switch plate is set in place.

START

<Main switch “ON">
Check ECM “51” terminal voltage.
Is result OK? (See page 3-59.)

NO * Main switch failure

failure

# YES

» Wire continuity/connection

<Main switch “ON">

Check ECM “45, 52” terminal voltage.

Is result OK? (See page 3-59.)

NO

—>

ECM main relay failure

| Spark plug failure |

>

YES YES

v

NO

<Ignition switch “OFF"> YEs | <Cranking> NOo |<Individual check>
Check fuel injector resistance. X Check ignition spark using ) Check if spark plug
(See page 3-66.) timing light (P/no. 09930- is in good condition.
Is result OK? 76420). Is result OK?

' ing?

+ YES Is there light flashing + YES
<Ignition switch “ON"> <Cranking> YES | Check ignition coil
Check ECM “55, 56, 79, 54, 81, Check ignition coil operating ” condition.

80" terminal voltage. signal. (See page 3-70.) (See page 3-71.)
(See page 3-59.) NO Is result OK? Is result OK?
Is result OK?

YES

+ YES NO NO
<Cranking > . ;

L : * ECM failure " g
Check fuel injector operating oW L . Ignition coil failure
signal. (See page 3-69.) —» :‘Nillrer continuity/connection
Is result OK? ailure
YES - )
—»»| Fuel injector failure

<Ignition switch “ON">
Check low pressure fuel pump
operation. (See page 5-23.)

+ YES

<Ignition switch “ON">

Check high pressure fuel pump ——»»

6 sec. operating sound.
(See page 3-67.) Is result OK?

» Wire continuity/connection
failure

 Low pressure fuel pump failure

<Ignition switch “ON">
Check ECM 70" terminal
voltage. (See page 3-59.)
Is result OK?

NO

* ECM failure

+ YES

* High pressure fuel pump failure
» Wire continuity/connection failure
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CHART 32 : UNSTABLE IDLING/TROLLING
(OR ENGINE TENDS TO STALL)

Before starting this troubleshooting, make sure that:
* There is no self-diagnostic code indication.

START

<Main switch “OFF”>

Check throttle valve operation.
(See page 3-81.)

Is result OK?

NO
4>

¢ YES

<Main switch “OFF">

Check throttle position sensor output
voltage change. (See page 3-83.)

Is result OK?

NO
4>

# YES

<Main switch “OFF">

Check air intake system (Throttle body,
MAP sensor, Intake collector, etc.) for air
leakage.

Is result OK?

NO
4>

¢ YES

Electronic throttle body assembly failure

Throttle position sensor failure

Air intake system failure

Possible cause:

* Spark plug failure

* Ignition coll failure

* ECM failure

» Wire continuity/connection failure

* Fuel injector (clog, stuck valve, etc.)

* Fuel filter (clog, etc.)
» Hose (clog, kink, leakage, etc.)

» Failure of high pressure fuel system components:

* Fuel pressure regulator (incorrect regulated pressure, etc.)
» Fuel pump (clogged suction filter, leakage in tank, etc.)
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BATTERY CHARGING SYSTEM

OUTLINE

The battery charging system circuit is illustrated below.
It is composed of the BATTERY CHARGE COIL, RECTIFIER &

REGULATORS and BATTERY.

The three phase AC current generated from the battery charge
coil is converted by the rectifier & regulators into regulated DC
current which is used to charge the battery.

Alternator (Magneto)

12V 54 A (648 W)/3 000 r/min.

142 -15.2V

[1

@ ©

BATTERY

OUTPUT
@ @
REGULATED
VOLTAGE
\\
2 b
UT‘,, Fuse box
60 amp. 40 amp.
Main fuse Isolator fuse (STD)

Starting motor

— To Starter relay

@ Battery charge coil
@ Battery charge coil
@ Rectifier & Regulator
@ Rectifier & Regulator
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ISOLATOR FUNCTION

The battery charging system is equipped with an isolator function.

When a sub battery is used in addition to the main battery for engine operation, this function allows both the
batteries to be charged at the same time.

To modify the charging circuit and distribute the power to the individual batteries, relocate the 40 amp fuse in
[STD] position to [OPT X)] position in the fuse box.

Relocation of the 40 amp fuse to [OPT )] position modifies the charging circuit so the output lead of the
No.2 Rectifier & Regulator can charge the main battery for engine operation and the output lead of No.1
Rectifier & Regulator can charge the sub battery.

NOTE:
For proper charging circuit operation, the negative terminals of both batteries, main and sub batteries, must
be connected with a cable of the same size as the existing battery cable.

Alternator (Magneto)

Fuse box
r-r-—r—H—+FT-——">7"T"T—"m"rmrrT/r e e = = 1
60 amp. 40 amp. }
Main fuse Isolator fuse (OPT)}

(ID—A_V]) Q Q m

M

|
|
|
|
|
|
|
|
T
|
|
}
I

‘ @ Battery charge coil

J @ Battery charge coil

- ® No. 2 Rectifier & Regulator
@ No. 1 Rectifier & Regulator
® Isolator lead wire

[]

To Starter relay

b

©) © © )
BATTERY BATTERY
(Main) (Sub)

12V 130 AH 12V 130 AH
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INSPECTION
BATTERY CHARGE COIL

Measure battery charge coil resistance.
09930-99320: Digital tester
Tester range: Q (Resistance)

1. Disconnect battery charge coil leads from rectifier & regula-

tors.

2. Measure resistance between leads in the combinations

shown.

Battery charge coil resistance:

Terminal for tester probe

Black/Red 6 to Black/Red 4

connection Resistance
Black/Red 1 to Black/Red 2
Black/Red 2 to Black/Red 3 0.21-0.32Q
Black/Red 3 to Black/Red 1
Black/Red 4 to Black/Red 5
Black/Red 5 to Black/Red 6 0.21-0.32Q

If measurement exceeds specification, replace battery charge

coil.
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FUSE BOX/FUSE Fuse Fuse
09930-99320: Digital tester
Tester range: _A._ (Continuity)

Fuse

1. Remove the fuse from fuse box.

2. Inspect continuity between both terminals of fuse.
If no continuity is indicated, replace fuse.

Main fuse: 60 A

Isolator select fuse: 40 A

Ign. coil/lnjector/ECM/Fuel pump/VVT/CMP fuse: 30 A
Starter motor relay fuse: 30A

Throttle valve fuse: 15 A

Shift actuator fuse: 15 A

PTT switch fuse: 10 A

40A select][ 60A
opT®! STD|IMANEIEY @ || @ | ®
SPARE MAIN STARTER

RELAY RELAY | |®
(DIGN COIL,INJECTOR,ECM,FIPVWT.CMP @STARTER MTR
(3THROTTLE VALVE @SHIFT ACTUATOR X)ISOLATOR[28]]
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60 amp. main fuse line

1. Disconnect battery cables from battery.

2. Disconnect output lead wire connector from rectifier & regu-
lator.

3. Inspect continuity between the white charge lead wire termi-
nal @ and “B” terminal of starter motor magnetic switch.

4. If no continuity is indicated, replace fuse and/or main har-
ness.

40 amp. Isolator select fuse line
1. Disconnect battery cables from battery.
2. Install 40 amp. isolator select fuse to “OPT X)” position.

3. Disconnect output lead wire connector from rectifier & regu-
lator.

4. Inspect continuity between the white charge lead wire termi-
nal @ and isolator charge lead wire connector terminal as
shown.

5. If no continuity is indicated, replace fuse and/or main har-
ness.

1. Isolator charge lead wire connector
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30 amp. starter motor relay fuse line

1. Disconnect battery cables from battery.

2. Disconnect starter motor relay from fuse box.

3. Disconnect output lead wire connector from rectifier & regu-
lator.

4. Inspect continuity between the lead wire terminal @ of
starter motor relay and the white charge lead wire terminal
@.

5. If no continuity is indicated, replace fuse and/or main har-
ness.

30 amp. ECM/Ign. coil etc. fuse line

1. Disconnect battery cables from battery.

2. Disconnect main relay from fuse box.

3. Disconnect output lead wire connector from rectifier & regu-
lator.

4. Inspect continuity between the lead wire terminal ® of main
relay and the white charge lead wire terminal @.

5. If no continuity is indicated, replace fuse and/or main har-
ness.

15 amp. Throttle valve (motor) fuse line

1. Disconnect battery cables from battery.

2. Remove 60 amp. main fuse from fuse box.

3. Remove the electric parts holder. (See page 4-30.)

4. Remove throttle motor relay from engine main harness.
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5. Inspect continuity between the lead wire terminal © of main
fuse and the Yellow lead wire terminal 3 of engine main
harness (motor relay harness).

6. If no continuity is indicated, replace fuse and/or main har-
ness.

— ¢ Throttle motor relay

15 amp. Shift actuator fuse line

1. Disconnect battery cables from battery.

2. Remove 60 amp. main fuse from fuse box.

3. Remove the ECM.

4. Disconnect shift actuator relay from engine main harness.

5. Inspect continuity between the lead wire terminal © of main
fuse and the Gray/Red lead wire terminal @ of engine main ——— Shift actuator relay
harness (motor relay harness).

6. If no continuity is indicated, replace fuse and/or main har-

ness.
@
10 amp. PTT switch fuse line
1. Disconnect battery cables from battery. \ ﬂ
2. Disconnect PTT switch lead wire connector from switch. 2
/l

N )
. PTT‘switch»IeadTvire‘c\onr‘lector

1
2. White/Red lead wire)) \ |
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3. Inspect continuity between the White/Red lead wire of main
harness and “B” terminal of starter motor magnetic switch.

4. If no continuity is indicated, replace fuse and/or main har-
ness.

RECTIFIER & REGULATOR
09900-25010: Pocket tester
Tester range: x1 kQ (Resistance)

1. Disconnect all lead wires of rectifier & regulator.
2. Measure resistance between leads in the combinations
shown.

NOTE:

The values given below are for a SUZUKI pocket tester.

As thyristors, diodes, etc. are used inside this rectifier & regula-
tor, the resistance values will differ when an ohmmeter other
than SUZUKI pocket tester is used.

Rectifier & regulator resistance:
Unit: Approx. kQ

Tester probe ® (Red)

Black White | Yellow 1 | Yellow 2 | Yellow 3
=
& | Black 30-46(18-28|18-28|18-28
o0
[}
K]
S |Yellow1| 2-32 | 2-34 4-7 4-7
8
2 Yellow2| 2-3.2 2-34 4-7 4-7
'_

Yellow 3| 2-3.2 2-34 4-7 4-7

If measurement exceeds specification, replace rectifier & regula-
tor.

N

1. Starter motor-magnetic’switch™“B” terminal—
w1 — A A\ | |

L

Rectifier & Regulator:
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REMOVAL/INSTALLATION

System construction

@ Bolt

@ Flywheel

@ Dowel pin

@ Screw

® Battery charge coil
® Rectifier & regulator
@ Bolt

Seal ring

© Clamp

Bolt

@ Main harness

®@ Main fuse 60 A

® Fuse

Main relay

® Starter relay

g—@(ﬂ

118 N'm
(11.8 kg-m, 85.5 Ib-ft)

REMOVAL

Prior to removing electrical parts:
» Disconnect battery cables from battery.

Battery charge coil
* Remove flywheel magneto. (See page 3-92.)

« Remove four (4) screws (D securing the battery charge coil

@.

» Disconnect battery charge coil lead wire connectors from

Rectifier & regulator.

* Remove the lead wire clamps and battery charge coil.
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Rectifier & regulator
» Disconnect charge output lead wire connector.

» Disconnect battery charge coil lead wire connector from Rec-
tifier & regulator.

* Remove the bolt securing ground lead wire of Rectifier & reg-
ulator.

* Remove the bolts securing the Rectifier & regulator.

» Remove the rectifier & regulator 3 and seal ring @.

INSTALLATION
Installation is reverse order of removal with special attention to
the following steps.

Battery charge coil
Apply Suzuki Bond to the coil securing screws.

99000-31140: SUZUKI BOND *“1207B”

Wire routing

Secure coil lead wire with lead wire clamps, then check that coil
lead wire is routed properly and away from hot or rotating parts.
(For wire routing — See page 11-14 to 11-19.)
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ELECTRIC STARTER SYSTEM
OUTLINE

The starting circuit consists of the battery, starting motor, main switch, “START & STOP” switch, neutral
switch, BCM, ECM and related electrical wiring.
These components are connected electrically as shown in figure below.

STARTING SYSTEM CIRCUIT

In the circuit shown in figure below, the magnetic switch coils are magnetized when the main switch is
closed (turn to “ON") and depress the “START & STOP” button.

The resulting plunger and pinion shift lever movement causes the pinion to engage the engine flywheel
gear, the magnetic switch main contacts to close, and engine cranking to take place.

When the engine starts, the pinion over-running clutch protects the armature from excessive speed until the
switch is opened, at which time the torsion spring causes the pinion to disengage.

Plunger Hold-in coil  Pull-in coil  Magnetic switch
Shift lever
Ring gear
Y I % 60 A
% ' Fuse
Starter
E motor
\ l 30A
% Starter relay
Pinion & Fuse
over-running clutch .
Starter
relay ® O
BATTERY
G5 3 S
L :
[ Switch panel Emergency
ECM START & stop switch
' STOP switch 30 A
oo |:%:| Fuse #@g
G JT/ GB
—Y/IG N W/B é
N NS GB Elold
J e
(X3 B | GND Q
Hill YIG ,_/\f N g G | stoP C)
W | BATT QQ I
5 w BCM ; v 08 En
ED ¥ B o
\‘ Main
Switch

Neutral
Switch




ENGINE ELECTRICAL  4-13

STARTER MOTOR OPERATION CONDITION
The starter motor relay will only engage when the main switch is turned to “ON” position and depress the

“START & STOP” button if the all of the following conditions are satisfied.

» Lock plate is attached to emergency stop switch.

* Neutral switch is in “ON” position.

« Engine is not already operating.

When BCM detects that the target shift position is neutral according to the LPS input signal.

When BCM detects that the actual shift position is neutral according to the SPS (ECM) input signal.
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TROUBLESHOOTING

NOTE:

Before troubleshooting the electric starter system, make sure of the following:

« Battery is fully charged.

 All cables/wires are securely connected.
 Shiftis in “NEUTRAL” position.
« Emergency stop switch lock plate is set in place.

If any abnormality is found, immediately disconnect battery cables from battery.

| Engine does not start.

Y

Does engine turn over

NO

with continued cranking?

tate?

Does starter motor ro-

NO

YES

Y

 Check battery for charg-
ing condition.

» Check battery terminals
for connections and cor-
rosion.

» Check main (60 A)
and/or starter relay
(30 A) fuse.

(See page 4-5.)

YES

YES

Y

Check for starter relay
“Click” sound when turn-
ing main switch to “ON”
and depress the “START”
button.

Is there “Click” sound?

NO

* Check ECM-No. 21, 23,
13, 7 terminal voltage.
(See page 3-59.)

A
YES

» Check BCM-No. 27, 28,
48 terminal voltage.
(See page 3-63.)

A
YES

Y

Y

» Check pinion and over-
running clutch. (See
page 4-24.)

» Check starter magnetic

switch. (See page 4-25

YES
)

Does the flywheel rotate?

No (or turns slowly)

ing condition.

rosion.

» Check battery for charg-

* Check battery terminals
for connections and cor-

Y

* Remove starter motor
from engine.

* Does starter motor turn
under no-load condi-
tions by connecting
battery ® terminal to
“M” terminal of starter
motor and battery ©
terminal to the starter
motor body.

NO

Y

» Check sub-battery ca-
ble circuit.

* Check function of neu-
tral switch. (See page
4-16.)

» Check emergency stop
switch function. (See
page 4-17.)

» Check main switch
function. (See page
4-15.)

 Check switch panel.
(See page 3-89.)

» Check starter relay.
(See page 4-15.)

» Check wiring system
and connections be-
tween starter relay and
main switch.

.

» Check the brush and
brush holder. (See page
4-23))

» Check the armature caoil.
(See page 4-22.)

YES

Y

» The magnetic switch
and/or connection is
faulty.

Replace it.

4 |

e][r
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INSPECTION

MAIN SWITCH

09930-99320: Digital tester
Tester range: _A._ (Continuity)

1. Disconnect the main switch from switch panel wiring har-
ness.

2. Check continuity between wiring leads at the key positions
shown in the chart.

Key Switch Lead Wires

Position Black | Green | White |Red/White| Orange
@ OFF O——O

@ ON O—1—0

3 PUSH O O O

O——0: Continuity
If out of specification, replace main switch.

STARTER MOTOR RELAY
09930-99320: Digital tester
Tester range: _A._ (Continuity)

1. Disconnect starter motor relay from fuse box.

2. Check continuity between terminal @ and @ each time 12 V
is applied. Connect positive ® side to terminal @, and nega-
tive © side to terminal @.

Starter motor relay function:

12 V power Continuity
Applied Yes
Not applied No

Be careful not to touch 12 V power supply wires to
each other or with other terminals.

3. Measure resistance between relay terminals @ and @.

Tester range: Q (Resistance)
Starter motor relay solenoid coil resistance:
145 -190 Q
If out of specification, replace starter motor relay.

PUSH ©)
@ .h \
‘ ¢OFFION®
PUSH
IG
oFf |On
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NEUTRAL SWITCH
Check for continuity/infinity of the neutral switch.

09930-99320: Digital tester
Tester range: _A._ (Continuity)
1. Shift to “NEUTRAL?” position.

2. Remove the clip @, washer @ and clutch link rod @ from
clutch lever @.

Remove the main relay or shift actuator fuse from fuse
box to avoid damaging shift actuator while clutch link
rod has been removed.

3. Disconnect neutral switch lead wire connector.
4. Check continuity/infinity between Yellow/Green and Brown
lead wires while operating clutch lever.

Shift position Tester indicates
Neutral Continuity
Forward Infinity
Reverse Infinity

If out of specification:
e 1st Check switch position adjustment, readjust if necessary.
* 2nd Replace neutral switch.

NOTE:
After installing neutral switch, check for correct function by oper-
ating clutch lever.
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EMERGENCY STOP SWITCH
09930-99320: Digital tester

Tester range: _A._ (Continuity)

1. Disconnect the emergency stop switch lead wire.

2. Check continuity/infinity between the wiring leads under the

condition shown below.

Tester probe connection |Tester
Red (+) Black (-) |indicates
Lock plate -
. b Infinity
installed
Green Black
Lock plate -
Continuity
removed

3. If out of specification, replace switch.
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STARTER MOTOR
REMOVAL

Prior to removing starter motor:
» Disconnect battery cables from battery.

1. Remove bolts and ring gear cover and air intake silencer
case . (See page 6-2.)

2. Remove the two (2) bolts @), negative @ battery cable @
and starter motor band @.

3. Remove nut ® and positive @ battery cable ®, positive @
cable @ from the magnetic switch of starter motor.

4. Pull and remove fuse box assembly from electric parts
holder.

5. Remove the two bolts @ securing starter motor.

6. Remove the starter motor 40, then disconnect the red lead
wire @ from “S” terminal of starter magnetic switch.
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INSTALLATION

Installation is reverse order of removal with special attention to

the following steps.

« Install starter motor and tighten starter motor mounting bolts
securely.

[!] Starter motor mounting bolt:
23 N'm (2.3 kg-m, 16.5 Ib-ft)

DISASSEMBLY

When overhauling starting motor, it is recommended that com-
ponent parts be cleaned thoroughly.

However, the yoke assembly, armature coil, over-running clutch
assembly, magnetic switch assembly, and rubber or plastic
parts should not be washed in a degreasing tank or with a
grease dissolving solvent. These parts should be cleaned with
compressed air or wiped with clean cloth.

NOTE:

Before disassembling starting motor, be sure to put match
marks at three locations (A, B and C) as shown in figure at right
to avoid any possible component alignment mistakes.

1. Remove nut M from magnetic switch, then disconnect the
connecting wire .
2. Remove two bolts 3 securing magnetic switch.

3. Remove the magnetic switch @.
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4. Remove screws ®), long through bolts ® and rear cover @).

5. Remove thrust washer ® with screwdriver.

6. Pull the brush spring @ up to separate the brush from the

surface of the commutator, then remove the brush holder @0.

7. Remove the yoke @) and armature @.

8. Remove the center cover plate @.
9. Remove the planetary gears @ and internal gear @®.
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10. Remove the center bracket @® (with shift lever @), pinion
and pinion shaft @) from front housing @.

11. Remove the shift lever @.

12. Push the pinion stopper @ down, then remove stopper ring
@.

Remove the pinion stopper and pinion @9.

A WARNING

Wear safety glasses when disassembling and assem-
bling stopper ring.

NOTE:
Using a screw-driver, pry off the stopper ring.

13. Remove the E-ring @.

14. Remove the pinion shaft @, washers @ and rubber ring @
from center bracket.
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INSPECTION AND SERVICING
Armature and Commutator
* Inspect the commutator surface.
If surface is gummy or dirty, clean with #500 grit emery paper

®.

* Measure commutator outside diameter.
09900-20101: Vernier calipers

Commutator outside diameter:
Standard: 29.0 mm (1.14 in)
Service limit: 28.0 mm (1.10 in)

If measurement exceeds service limit, replace armature.

* Check that mica (insulator) between the segments is undercut
to specified depth.

Commutator undercut @:
Standard: 0.5-0.8 mm (0.02 - 0.03 in)
Service limit: 0.2 mm (0.01 in)

If measurement exceeds service limit, cut to specified depth.

NOTE:
Remove all particles of mica and metal using compressed air.

A WARNING

Wear safety glasses when using compressed air.

e Check for continuity between the commutator and the arma-
ture core/shaft.
Replace armature if continuity is indicated.

09930-99320: Digital tester
Tester range: _A._ (Continuity)

SEGMENT

MICA

@ undercut

Commutator

Shaft

Armature
core
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» Check for continuity between adjacent commutator segments.
Replace armature if no continuity is indicated.

09930-99320: Digital tester
Tester range: _A._ (Continuity)

BRUSHES
Check the length of each brush.

09900-20101: Vernier calipers

Brush length:
Standard: 16.0 mm (0.63 in)
Service limit: 12.0 mm (0.47 in)

If brushes are worn down to the service limit, they must be
replaced.

BRUSH HOLDER
e Check brush holder continuity.

09930-99320: Digital tester
Tester range: _A._ (Continuity)

Brush holder continuity:

Tester probe connection Continuity
Brush holder positive @ to Brush
holder negative ©
Brush holder positive ® to Base plate
(ground)

No

No

Replace brush holder if the tester doesn’t show the above.

BRUSH SPRING

Inspect brush spring for wear, damage or other abnormal condi-
tions.

Check the brush spring tension.

Replace if necessary.

Brush spring tension
Standard: 15-18 N (1.5 -1.8 kg, 3.3 - 4.0 Ibs)

Base plate
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SHIFT LEVER
Inspect shift lever for wear.
Replace if necessary.

PINION AND OVER-RUNNING CLUTCH

* Inspect pinion for wear, damage or other abnormal conditions.
Check that clutch locks up when turned in direction of drive
and rotates smoothly in reverse direction.
Replace if necessary.

* Inspect spline teeth for wear or other damage.
Inspect pinion for smooth movement.
Replace if necessary.

GEAR

* Inspect planetary gears and internal gear for wear, damage or
other abnormal conditions.
Replace if necessary.

PINION SHAFT/PINION SHAFT BUSH

* Inspect pinion shaft for wear, damage or other abnormal con-
ditions. Replace if necessary.

* Inspect pinion shaft bush for wear or other damage.
Replace if necessary.
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FRONT HOUSING

 Inspect front housing for wear, damage or other abnormal
conditions. Replace if necessary.

« Inspect bush for wear or other damage.
Replace if necessary.

ARMATURE SHAFT BUSH
Inspect bush for wear or other damage.
Replace if necessary.

PLUNGER
Inspect plunger for wear or other damage.
Replace if necessary.

MAGNETIC SWITCH
Push in plunger and release. The plunger should return quickly
to its original position.
Replace if necessary.

Pull-in coil Open circuit Test
09930-99320: Digital tester
Tester range: _A._ (Continuity)

Check for continuity across magnetic switch “S” terminal and “M”
terminal.
If no continuity exists, the coil is open and should be replaced.

1. Plunger

1 [cont
So o

1

1.Terminal “S”

2. Terminal “M” \\
3.Terminal “B”
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Hold-in coil Open circuit Test
09930-99320: Digital tester
Tester range: _A._ (Continuity)

Check for continuity across magnetic switch “S” terminal and coil
case.
If no continuity exists, the coil is open and should be replaced.

Contact points Test
09930-99320: Digital tester
Tester range: _A._ (Continuity)

Put the plunger on the under side and then push the magnetic
switch down. At this time, check for continuity between terminal
“B” and terminal “M”".

Continuity indicates proper condition. If no continuity exists,
replace the magnetic switch and/or plunger.

[)
o
=
=

a——
H)
0
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ASSEMBLY
Assembly is reverse order of disassembly with special attention
to the following steps.

When installing armature, use care to avoid breaking
brushes.

When installing pinion shift lever, refer to figure in construction
diagram for installation direction.

Construction diagram

(0.55 kg-m, 4.0 Ib-ft)

@ Nut @ Screw @ Pinion shaft
@ Bolt ®@ Through bolt @ Pinion

® Magnetic switch @ Rear cover @ E-ring

@ Gasket @ Thrust washer Washer

® Spring @® Brush holder @ Center bracket
® Plunger Yoke @ Rubber ring

@ Torsion spring @ Armature @ Stopper ring
Rubber packing Center cover plate Pinion stopper
© Shift lever Internal gear

Front housing @ Planetary gear
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PERFORMANCE TEST
CAUTION

Each test must be performed within 3 — 5 seconds to
avoid coil damage from overheating.

A WARNING

When performing the following test, be sure to con-
nect the battery and the starting motor with a lead wire
of the same size as original equipment used there.

PULL-IN/HOLD-IN TEST

Connect battery to magnetic switch as shown in figure.

* Check that plunger and pinion (over-running clutch) move out-
ward.
If plunger and pinion don’t move, replace magnetic switch.

NOTE:
Before testing, disconnect brush lead from terminal “M”.

» While connected as above with plunger out, disconnect nega-
tive lead from terminal “M”.
Check that plunger and pinion remain out.
If plunger and pinion return inward, replace magnetic switch.

PLUNGER AND PINION RETURN TEST

Disconnect negative lead from switch/motor body.

Check that plunger and pinion return inward.

If plunger and pinion don’t return inward, replace magnetic
switch.

1.Terminal “S” 3.Terminal “B”
2.Terminal “M” 4. Brush lead
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NO-LOAD PERFORMANCE TEST
CAUTION

Before performing following test, secure the starter
motor to the test bench.

1. Connect battery and ammeter to starter motor as shown.
2. Check that starter rotates smoothly and steadily with pinion
moving out. Check that ammeter indicates specified current.

No load current: Within 90 Aat 11V
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ELECTRIC PARTS HOLDER
REMOVAL

Before removing electric parts holder:
» Disconnect battery cables from battery.

1. Remove engine side cover. (See page 7-2.)
2. Remove bolts and front panel .

3. Disconnect high pressure fuel pump lead wire connector 2
at fuel pump.
Disconnect speed sensor lead wire connector (3 at sensor.

4. Disconnect lead wire connectors from ECM @, then remove
ECM.

5. Disconnect low pressure fuel pump lead wire connector ®.
Disconnect CKP sensor lead wire connector ®.
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6. Pull and remove fuse box @ from electric parts holder.
Remove the bolt and negative © battery cable ®.
Remove the bolt @ securing electric parts holder.

7. Remove the three (3) bolts securing electric parts holder.
Remove the bolt securing GND lead wire 0.

8. Remove shift actuator relay @) and joint connectors @ from
electric parts holder.
Remove electric parts holder @ from crankcase.

9. Remove throttle actuator relay @ from electric parts holder.
Disconnect throttle actuator relay from lead wire.
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10. Remove PTT relay @ from electric parts holder.

11. Remove cable clamp from electric parts holder by releasing
clamp’s lock.

12. To remove the electric parts holder, pull each lead wire out
of electric parts holder.

INSTALLATION

Installation is reverse order of removal.

Final check:

« All parts removed have been returned to their original posi-
tion.

* Check wire routing. (See page 11-14 to 11-19.)
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PRECAUTIONS WHEN SERVICING FUEL SYSTEM
GENERAL PRECAUTION

A WARNING

Gasoline is extremely flammable and toxic. Always
observe the following precautions when working
around gasoline or servicing the fuel system.

» Disconnect battery cables except when battery
power is required for servicing/inspection.

» Keep the working area well ventilated and away from
open flame (such as gas heater) or sparks.

* Do not smoke or allow anyone else to smoke near
the working areas.

Post a “NO SMOKING” sign.

* Keep a fully charged CO2 fire extinguisher and
readily available for use.

* Always use appropriate safety equipment and wear
safety glasses when working around pressurized
fuel system.

* To avoid potential fire hazards, do not allow fuel to
spill on hot engine parts or on operating electrical
components.

* Wipe up fuel spills immediately.

A WARNING

Fuel components and fuel hoses after the high pres-
sure fuel pump remain pressurized at all times.
To protect against fuel spray, relieve fuel line pressure
before disconnecting or removing components.
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FUEL PRESSURE RELIEF PROCEDURE

After making sure that engine is cold, relieve fuel pressure as
follows.
1. Turn OFF main switch.

2. Disconnect high pressure fuel pump lead wire connector at
high pressure fuel pump.

3. Remove bolts and STBD/PORT air duct guard 1-@.

4. Disconnect the ignition coil primary lead wire connector from
all ignition coils.

5. Crank the engine 5 — 10 times (3 seconds each time) to dis-
sipate fuel pressure in lines.

6. Make sure fuel pressure has been removed by pinching high
pressure fuel hose between finger tips (line should feel soft
without pressure).

7. Upon completion of servicing, connect ignition coil primary
lead wire and high pressure fuel pump lead wire.

8. Install STBD/PORT air duct guard, then securely tighten it
with bolts.
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FUEL LINE
REMOVAL/INSTALLATION

Pay special attention to the following steps when removing or
installing fuel hoses.

A WARNING

Fuel components and fuel hoses after the high pres-
sure fuel pump remain pressurized at all times.
To protect against fuel spray, relieve fuel line pressure
before disconnecting or removing components.

« Do not over bend (kink) or twist hoses when install-
ing.

* When installing hose clamps, position tabs to avoid
contact with other parts.

* Be sure hoses do not contact rods, levers or other
components with engine either operating or at rest.

» Extreme care should be taken not to cut, abrade or
cause any other damage to hoses.

* Use care not to excessively compress hoses when
tightening clamps.

NOTE:
» Check fuel hose routing. (See page 11-20 and 11-23.)
e Check for fuel leakage.

FUEL LEAKAGE CHECK PROCEDURE

After performing any fuel system service, always be sure there
is no fuel leakage by checking as follows.

1. Squeeze fuel primer bulb until you feel resistance.
Shift into “NEUTRAL” position.

2. Ensure emergency stop switch lock plate is in place.

3. Turn main switch “ON” for 6 seconds (to operate fuel pump),
then turn it “OFF”.
Repeat this (ON and OFF) procedure 3 or 4 times to pres-
surize the fuel system.

4. Once pressurized, check all connections and components
for any signs of leakage.
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FUEL HOSE CONNECTION

Note that fuel hose connection varies with each type of pipe. Be
sure to connect and clamp each hose correctly by referring to
the figure.

* For type “A” (short barbed end) pipe, hose must completely
cover pipe.

 For type “B” (bent end) pipe, hose must cover straight part of
pipe by 20 — 30 mm (0.8 — 1.2 in).

» For type “C” pipe, hose must fit up against flanged part of
pipe.

* For type “D” pipe, hose must cover pipe by 20 — 30 mm (0.8 —
1.2in).

FUEL PRESSURE INSPECTION

1. Relieve fuel pressure in fuel feed line. (See page 5-3.)

2. Remove the ring gear cover and air intake silencer case.
(See page 6-2.)

3. Disconnect high pressure fuel feed hose from 3-way joint
pipe.

4. Connect special tools (pressure gauge, pressure hose &
pressure joint) between fuel feed hose and 3-way joint pipe
as shown in figure.

Clamp hose securely to ensure no leaks occur during check-
ing.

09912-58442: Pressure gauge — @

09912-58432: Fuel pressure hose — @
09912-58490: Fuel pressure joint — ©

“pr Clamp (Clip)
fa’a's)
uBn N 55568000000 14,
\__20-30mm
N (0.8-1.21in)
3-7mm
(0.1-0.3in)
ILC” —
P 772222477777227)
3-7mm (0.1 -0.3in)
“D” 2,

D
V//{//////////m
— <
20 - 30 mm
<«—(0.8-1.21in)
3-7mm
(0.1-0.3in)

—

1. High pressure fuel filter
2. Fuel delivery pipe
3. 3-way joint pipe
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A small amount of fuel may be released when the fuel
feed hose is disconnected.

Place container under the fuel feed hose or 3-way joint
pipe with a shop cloth so that released fuel is caught
in container or absorbed in cloth. Place fuel soaked
cloth in an approved container.

10.

11.

Ensure emergency stop switch lock plate is in place.
Shift into “NEUTRAL” position.

Squeeze fuel primer bulb until you feel resistance.

Turn main switch “ON” for 6 seconds (to operate fuel pump),
then turn it “OFF”.

Repeat this (“ON” and “OFF”) procedure 3 or 4 times to
pressurize the fuel system and then check fuel pressure.
Check for any signs of fuel leakage, then reinstall the ring
gear cover and air intake silencer case.

Measure fuel pressure in line at cranking or idle speed oper-
ation.

Fuel pressure: Approx. 255 kPa
(2.55 kg/cm?, 36.3 psi)

Stop engine and wait 5 minutes.
Check residual fuel pressure in line.

Residual fuel pressure: 200 kPa (2.0 kg/cm?, 28.4 psi)
or more

As fuel feed line is still under high fuel pressure, make

sure to release fuel pressure according to following

procedures.

« Place container under joint to catch fuel.

e Cover joint with rag and loosen joint nut slowly to
gradually release fuel pressure.

12
13
14

15

. After checking fuel pressure, remove fuel pressure gauge.

. Reconnect fuel line.

. With engine not running and main switch “ON”", check fuel
system for leaks .

. Reinstall the ring gear cover and air intake silencer case.

1. Joint nut
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LOW PRESSURE FUEL PUMP/FUEL VAPOR SEPARATOR SET
REMOVAL

A WARNING

Fuel components and fuel hoses after the high pres-
sure fuel pump remain pressurized at all times.
To protect against fuel spray, relieve fuel line pressure
before disconnecting or removing components.

1. Relieve fuel pressure in fuel feed line. (See page 5-3.)

Remove engine side cover. (See page 7-2.)

3. Remove the ring gear cover and air intake silencer case.
(See page 6-2.)

n

4. Disconnect low pressure fuel pump lead wire connector .
Disconnect high pressure fuel pump lead wire connector @
at fuel pump.

5. Disconnect purge valve hose @ from fuel vapor separator.
Disconnect speed sensor lead wire connector at sensor @.

6. Disconnect water outlet hose & from crankcase water jacket
cover.

7. Disconnect fuel inlet hose ® from low pressure fuel filter.
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8. Disconnect water inlet hose @ from fuel cooler.

9. Disconnect high pressure fuel feed hose ® from 3-way joint
pipe.

10. Remove the two (2) bolts securing fuel vapor separator @ to
crankcase.

11. Remove the two (2) bolts securing high pressure fuel filter
to crankcase.

12. Remove the two (2) bolts securing fuel vapor separator
bracket (9.

i
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13. Remove the

set @, then disconnect cooling water outlet hose @ from fuel

cooler.

low pressure fuel pump/fuel vapor separator

FUEL SYSTEM DIAGRAM

FUEL VAPOR SEPARATOR SET

SECTION OF HIGH PRESSURE
SECTION OF LOW PRESSURE FUEL LINE FUELLNE =
| @ | (o
i | Needle valve ‘ ‘
" @ @ [~ @ f/i |
- Float : ‘
[ I E
Fuel tank N @ @
/
FUEL VAPOR SEPARATOR ASSEMBLY
@ Low pressure fuel filter ® High pressure fuel pump
@ Low pressure fuel pump @ Pressure regulator
@ Fuel filter Fuel cooler
@ Relief valve © High pressure fuel filter
® Fuel filter Fuel delivery pipe
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INSPECTION

FUEL FILTER
* Remove the fuel filter.
« Inspect filter for clog or other damage.
Replace or clean if necessary.
* Reinstall fuel filter, then secure the hose with hose clamp

(clip).

RELIEF VALVE
Check the relief valve operation.

09952-99310 : Hand air pump
09940-44121 : Air pressure gauge
09940-44130 : Attachment

1. Remove the relief valve @.

2. Connect special tool to inlet side of relief valve as shown in
figure.

3. Plug the outlet hose 2.

4. Pump air into the relief valve using hand air pump until air is
released through fitting @-®.

5. Read pressure on gauge when air is released.

Relief valve operating pressure:
70 — 80 kPa (0.7 — 0.8 kg/cm?, 10.0 — 11.4 psi)

If out of specification, replace relief valve.

6. Reinstall relief valve, then secure the hose with hose clamp
(clip).

INSTALLATION
Installation is reverse order of removal with special attention to
the following steps.

Final Check
« Check to ensure that all removed parts are back in place.
e Check fuel and water hose routing.
(See page 11-20to 11-26.)
e Check wire routing. (See page 11-14 to 11-19.)
e Check for fuel leakage. (See page 5-4.)
e Check for water leakage.



FUEL SYSTEM 5-11

FUEL VAPOR SEPARATOR/HIGH PRESSURE FUEL PUMP
REMOVAL AND DISASSEMBLY

A WARNING

Fuel components and fuel hoses after the high pres-
sure fuel pump remain pressurized at all times.
To protect against fuel spray, relieve fuel line pressure
before disconnecting or removing components.

1. Remove the low pressure fuel pump/fuel vapor separator
set. (See page 5-7.)

2. Remove the two (2) bolts securing low pressure fuel pump
@ to fuel vapor separator .

3. Remove the three (3) bolts securing fuel cooler bracket @ to
fuel vapor separator .

4. Disconnect fuel inlet hose @ and fuel outlet hose & from
fuel vapor separator.
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5. Disconnect fuel return hose ® from fuel vapor separator.

6. Remove seven (7) screws .
Remove separator cover @ with high pressure fuel pump
from separator case .

7. Remove float pin @ and float 5.

8. Remove needle valve ®), screw @ and valve seat ®.

9. Remove screw and fuel pressure regulator @ from separator
case.
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10. Remove suction filter 0.

11. Remove high pressure fuel pump @ and grommet @ from
separator cover and then disconnect pump lead wire con-
nector.

INSPECTION

NOTE:
If cracks, excessive wear or other damage is found on any com-
ponent, replace component.

Needle valve/Valve seat

Inspect needle valve and valve seat for groove, other damage or
dirt.

Replace or clean if necessary.

Float
Inspect float for crack or other damage.
Replace if necessary.
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Filter
Inspect pump suction filter for clog or other damage.
Replace or clean if necessary.

Separator cover and case
Inspect separator cover and case.
Replace if cracked, damaged or other abnormal condition.

NOTE:

Separator cover and case are a set.

If any repair is required on cover and case, replace them as a
fuel vapor separator assembly.

Fuel pressure regulator
Check fuel pressure regulator operation.

09952-99310 : Hand air pump @
09940-44121 : Air pressure gauge @
09940-44130 : Attachment ®
09912-58490 : Hose @

1. Connect special tools to inlet side of regulator as shown in
figure.

2. Pump air into regulator using pump @ until air is released
through outlet side.

3. Read pressure on gauge when air is released.

Regulator operating pressure:
240 — 270 kPa (2.4 — 2.7 kg/cm?, 34.1 — 38.4 psi)

If out of specification, replace regulator.

=
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ASSEMBLY

Assembly is reverse order of disassembly with special attention
to the following steps.

High pressure fuel pump

Connect pump lead wire connector, then install grommet M and
fuel pump Q.

NOTE:

Apply fuel to grommet before installing.

Float/Float pin
Install float and float pin.

NOTE:
After assembling, check for smooth and free float movement.

Checking float height
Measure float height.

09900-20101: Vernier calipers
Float height ®: 43 + 1 mm

NOTE:
Make sure that float weight is not applied to needle valve.

Setting float height
To correct specification, bend only adjustment tab @.

When adjusting tab, do not bend to the point that it
applies pressure to the needle and seat.

Fuel pressure regulator
Install fuel pressure regulator and tighten screw securely.

NOTE:
Apply fuel to O-ring before installing regulator.

@

%I%‘@tﬁn
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Separator cover/Separator case

1. Install seal ring @, then apply SUZUKI BOND evenly to only
the outside mating surface of separator case as shown in fig-
ure.

99000-31140: SUZUKI BOND “1207B”

NOTE:

» Clean mating surfaces before applying bond.

« Do not apply bond to seal ring , groove and inside mating sur-
face.

2. Install separator case, then tighten screws securely.

NOTE:
When installing separator case, align suction hole ® with hole
of separator case.

Final check
* Check to ensure that all removed part are back in place.
» Check fuel and water hose routing.
(See page 11-20to 11-26.)
» Check for fuel leakage. (See page 5-4.)
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EVAPORATION PURGE SYSTEM
SYSTEM INSPECTION

1.
2.

Warm up engine to normal operating temperature.
Disconnect purge hose ® from fuel vapor separator .

A WARNING

Do not suck air through valve.
Fuel vapor inside valve is harmful.

3. Blow into hose ®), air should come out of hose ®.

4. Stop engine, blow into hose ®.
Air should not come out of hose ®.

5. If check results are not satisfactory, check vacuum passage,
hose, purge valve, wire harness and ECM. (See page 3-59.)

PURGE VALVE

INSPECTION

1. With main switch OFF, disconnect connector from purge
valve .

2. Check resistance between two terminals of purge valve.
Resistance of purge valve: 28 — 35 Q at 20 °C
If resistance is as specified, proceed to next operation
check.

3. Remove the ring gear cover and air intake silencer case.

(See page 6-2.)
Disconnect purge hose ® from fuel vapor separator.
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4. With connector disconnected, blow into hose ®. Air should
not come out of hose ®.

5. Remove two (2) bolts @3, purge valve @ and purge valve
bracket.

6. Connect 12-V battery to purge valve terminals. With voltage
applied, blow into hose ®.
Air should come out of hose ®.
If check result is not as described, replace purge valve.

A WARNING

Do not suck air through valve.
Fuel vapor inside valve is harmful.

7. Install purge valve and purge valve bracket, then connect
purge hose.
Install the ring gear cover and air intake silencer case.

Hose ®): Vapor separator to purge valve.
Hose ®: Purge valve to air intake silencer case.

8. Connect purge valve connector securely.

Hose

Hose ®
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FUEL INJECTOR

INSPECTION
1. Remove the bolts and STBD/PORT air duct guard M-@2.

2. Using sound scope or equivalent, check operating sound of
fuel injector when engine is running or cranking.
Injector operating sound cycle should vary according to
engine speed.
If no sound or an unusual sound is heard, check injector cir-
cuit (wire or connector) or injector.

3. Disconnect lead wire connector from fuel injector.
4. Connect digital tester between terminals of injector and mea-
sure resistance.

09930-99320: Digital tester

Tester range: Q (Resistance)
Fuel injector resistance: 10.0 — 14.0 Q

If out of specification, replace fuel injector.

5. Connect lead wire connector to fuel injector securely.
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REMOVAL

1. Relieve fuel pressure according to procedure described on
page 5-3.

2. Remove the ring gear cover and air intake silencer case.
(See page 6-2.)

3. Loosen clamp and place a large cloth over end of fuel feed
hose.
Slowly pull fuel feed hose from PORT side fuel delivery pipe.
Drain any excess fuel in hose into a small container.

4. Disconnect six (6) fuel injector connectors.

5. For PORT side bank:
Remove the two cable ties binding lead wire to fuel delivery
pipe.
Loosen the two (2) bolts securing fuel delivery pipe.

6. For STBD side bank:
Remove the two cable ties binding lead wire to fuel delivery
pipe.
Loosen the two (2) bolts securing fuel delivery pipe.

7. Remove PORT/STBD fuel delivery pipes (with fuel injectors),

delivery pipe bolts and collars.

A small amount of fuel may be released when the fuel
injector is removed from delivery pipe.

Place a shop cloth under fuel injector before removal
to absorb any fuel released.

Dispose of fuel soaked cloth in appropriate container.

8.

Remove each injector from delivery pipe.
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INSTALLATION

Installation is reverse order of removal with special attention to
the following steps.

Do not reuse O-ring and cushion once removed.
Always use new parts.

1. Replace injector O-ring M with new one using care not to
damage it.

2. Place delivery pipe bolts @ and four (4) insulators (collars)
@ in position.

3. Replace injector cushion @ with new one and install it to
intake manifold.

4. Apply thin coat of fuel to injector O-rings, then install injec-
tors into delivery pipes ® and intake manifold.
Make sure that injectors rotate smoothly.

5. Tighten delivery pipe bolts and make sure that injectors i afp
rotate smoothly.

[!] Fuel delivery pipe bolt: 23 N-m (2.3 kg-m, 16.5 Ib-ft)
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6. Reconnect fuel feed hose securely.

7. Connect lead wire connector to injectors securely. @
8. Check to ensure that all removed parts are back in original =N
position. o A

@Y
T

o
o

9
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9. Make sure the emergency stop switch lock plate is in place.
Shift into “NEUTRAL” position.

10. Squeeze fuel primer bulb until you feel resistance.
Turn main switch “ON” for 6 seconds (to operate fuel pump),
then turn it “OFF”.
Repeat this (ON and OFF) procedure 3 or 4 times to pres-
surize fuel system.
Check for fuel leaks around fuel injector.

11. Install ring gear cover. (See page 6-2.)
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LOW PRESSURE FUEL PUMP

The low pressure fuel pump is a non-serviceable component.

If it is defective, it must be replaced as a complete unit.

The following procedure will determine whether or not the pump
is defective.

INSPECTION
NOTE: Yy, i
To prevent damage to the low pressure fuel pump, fill the fuel % 'g&"@f&%@ fue'tpUP
. . . . _2. RUelvvapor{separator i)
feed lines with fuel prior to operating the pump. A Pl

1. Install the emergency stop switch lock plate in position.
Shift into “NEUTRAL" position.
2. When the main switch key is turned to ON from OFF, check
that a pump operating sound is heard for six (6) seconds.
3. If no pump operating sound is heard:
(a) Turn the main switch key to OFF and disconnect the
pump lead connector.
(b) Check for contact failure in the lead connector.
(c) Measure resistance between the two terminals of pump
lead connector.

09930-99320: Digital tester
Tester range: Q (Resistance)
Pump resistance: Standard 0.8 -5 Q
If the measurement is out of specification, replace the pump.

(d) Check that pump drive voltage is output from ECM and
no abnormal condition exists in the engine main wiring
harness. (See page 3-59.)

4. If the pump operating sound is heard:
(1) Remove the fuel feed hose from the vapor separator.
(2) Operate the pump by turning the main switch key from
OFF to ON and discharge fuel into a suitable container.
(3) If no fuel is discharged, check for clogging or other failure
in the fuel feed line. If no failure is found, replace the

pump.
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LOW PRESSURE FUEL FILTER/FUEL HOSE

When disassembling or reassembling fuel line, refer to the con-
struction diagram below.

1. Low pressure fuel filter
2. Fuel connector
3. Fuel primer bulb

4. Fuel hose
5. Clip
T 5
;_ = I
e

INSPECTION

FUEL CONNECTOR
Inspect fuel connector for leakage, deterioration or other dam-

age. Replace if necessary. g

FUEL HOSE
Inspect fuel hose for cuts, cracks, leakage, tears or deteriora-
tion. Replace if necessary.

FUEL PRIMER BULB

Inspect fuel primer bulb for cracks, leakage, deterioration or
check valve function.

Replace if necessary

LOW PRESSURE FUEL FILTER

To perform fuel filter inspection, refer to “PERIODIC MAINTE-
NANCE/LOW PRESSURE FUEL FILTER” section on page
2-19.




POWERUNIT  6-1

POWER UNIT
CONTENTS
RING GEAR COVER AND AIR INTAKE SILENCER CASE .......cccccvvviviiennee. 6- 2
REMOVAL .o 6- 2
INSTALLATION .oiiiitiitiititirttiriiesriesi bbb s s eans 6- 2
CYLINDER HEAD COVER ....oiiiiiiiirrin s 6- 3
REMOVAL .o 6- 3
INSTALLATION .otiiitiitiitiiiriririiesriesr bbb e e eans 6- 5
INTAKE COLLECTOR ASSEMBLY ..o, 6- 7
REMOVAL .o 6- 7
INSTALLATION .oitiitiitiitiiitiririiesrieirbs bbb e e ean e 6- 9
POWER UNIT ettt r e e nereeennees 6-11 n
REMOVAL .o 6-11
INSTALLATION e 6-17
OIL PUMP et e eeneeennnes 6-22
REMOVAL e 6-22
DISASSEMBLY oo 6-23
INSPECTION .t 6-24
MEASURING PUMP COMPONENTS ...t 6-24
ASSEMBLY 6-25
INSTALLATION e 6-26
TIMING CHAIN e e 6-27
REMOVAL .ot 6-27
INSPECTION .ttt et 6-31
INSTALLATION et 6-33
CYLINDER HEAD ASSEMBLY ...t 6-40
REMOVAL .ot 6-40
ASSEMBLY 6-42
DISASSEMBLY oot 6-47
INSPECTION/SERVICING .....ouiiiiiiiiiiiiiiiiiiiiiiinnieesiesiessiesseesreesre e e e 6-48
REASSEMBLY .o 6-58
CYLINDER/CRANKSHAFT/PISTON ..ot 6-60
DISASSEMBLY oo 6-60
INSPECTION/SERVICING ..ottt 6-63
REASSEMBLY o 6-75
THERMO S T AT et e s 6-82
REMOVAL e 6-82
INSPECTION . e 6-82
INSTALLATION e 6-83
OPERATION oottt ettt erereeenneee 6-84
ENGINE LUBRICATION SYSTEM ...ooviiiiiiiiiiiii e 6-84
WATER COOLING SYSTEM .o 6-86
PCV SYSTEM oot 6-87




6-2 POWER UNIT

RING GEAR COVER AND AIR INTAKE SILENCER CASE
REMOVAL

Prior to removing Ring gear cover:
» Disconnect battery cables from battery.

1. Remove the two bolts and STBD air duct guard .
2. Remove the two bolts and PORT air duct guard 2.

3. Loosen the clamp securing breather hose @), then remove
the breather hose from STBD cylinder head cover.

4. Remove the three (3) bolts securing ring gear cover @.

5. Raise the ring gear cover and air intake silencer case @
slightly and remove the intake air temp. sensor & and purge
valve hose ® from air intake silencer case.

Continue raising and remove the cover and case.

INSTALLATION

Installation is reverse order of removal.
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CYLINDER HEAD COVER
REMOVAL

Before removing cylinder head cover:
» Disconnect battery cables from battery.
* Remove both side covers. (See page 7-2.)

1. Remove the ring gear cover and air intake silencer case.
(See page 6-2.)

2. Disconnect ignition coil connectors .
Remove the bolts securing the ignition coils.
Remove all ignition coils 2 and spark plugs.

On the PORT side bank:

Disconnect EX. CMP sensor lead wire connector @ at
sensor.

Disconnect IN. CMP sensor lead wire connector @ at sen-
sor.

Remove the bolt securing lead wire clamp plate ®.
Remove PCV valve ® from cylinder head cover.

Disconnect OCV lead wire connector @ at OCV.

Remove the four (4) bolts securing OCV ®, then remove
OCV and discard OCV gasket ©.

Remove the bolt securing lead wire clamp plate @0.
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* Remove the eleven (11) bolts securing cylinder head
cover @ to the cylinder head, then remove the cylinder
head cover.

4. Onthe STBD side bank:
« Disconnect IN. CMP sensor lead wire connector @ at sen-
sor.
« Remove the bolt securing lead wire clamp plate 2.

« Disconnect OCV lead wire connector 3 at OCV.
Remove the four (4) bolts securing OCV @, then remove
OCYV and discard OCV gasket 3.

» Remove the bolt securing lead wire clamp plate ®.

* Remove the eleven (11) bolts securing cylinder head
cover @ to the cylinder head, then remove the cylinder
head cover.
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INSTALLATION
Installation is reverse order of removal with special attention to

the following steps.
» Clean sealing surfaces on cylinder heads and covers.

* Remove oil, old sealant, and dust from sealing surfaces.
« After cleaning, apply sealant to cylinder heads sealing surface

area as shown in figure.
99000-31140: SUZUKI BOND “1207B”

« Install new cylinder head cover gasket @ to head cover.

NOTE:
Examine cylinder head cover gasket for damage.

Always replace gasket with new one.

« Install cylinder head covers @ to cylinder heads, then tighten
cylinder head cover bolts to specified torque.

[!] Cylinder head cover bolt: 11 N-m (1.1 kg-m, 8.0 Ib-ft)

NOTE:
On the PORT side bank, do not forget to install dowel pin shown

figure.

<P Y < P
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« Install gasket @ and OCV @ and then tighten bolts securely.

NOTE:
Position the OCV gasket tab as shown right.

Do not reuse the OCV gasket, always replace with new
one.

[®] ocV bolt: 12 N-m (1.2 kg-m, 8.6 Ib-ft)

FINAL ASSEMBLY CHECK

« All parts removed have been returned to their original posi-
tions.

» Wire and hose routing match’s service manual illustration.

* No oil leakage is evident during final test running.
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INTAKE COLLECTOR ASSEMBLY
REMOVAL

Before removing intake collector assembly:
» Disconnect battery cables from battery.
* Remove both side covers. (See page 7-2.)

1. Remove the ring gear cover and air intake silencer case .
(See page 6-2.)

2. Loosen the clamp securing PCV hose 2, then remove the
PCV hose from intake collector cover.

3. Disconnect MAP sensor lead wire connector at MAP sensor
®.

4. Disconnect lead wire connector @ at electric throttle body
assembly.

5. Remove four (4) bolts and bracket ®.

6. Remove the seventeen (17) bolts securing intake collector
cover ®, then remove the collector cover.
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7. Remove four (4) spacers @.
Remove dowel pin and O-ring @ from each side of
spacer.

8. Remove the four (4) bolts securing funnels @0, then remove
two funnels.

9. Remove two nuts and intake collector body @).
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INSTALLATION

Installation is reverse order of removal with special attention to
the following steps.

Do not reuse gasket. Always use a new gasket.

« Install gasket D and dowel pins @.

« Install intake collector body @, then temporarily tighten two

nuts.

« Install funnels @, then tighten bolts securely.

« Place dowel pins ® and O-rings ® to each spacer.
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« Install four (4) spacers @ and gasket ®.

« Install intake collector cover ©.
Tighten intake collector mounting bolts and nuts to specified
torque.

[!] Intake collector bolt and nut: 23 N-m (2.3 kg-m, 16.5 Ib-ft)

NOTE:
Tighten collector mounting bolts and nuts first (following the
order shown in figure), then tighten collector cover bolts.

 Tighten intake collector cover bolts securely.
[!] Intake collector cover bolt: 23 N-m (2.3 kg-m, 16.5 Ib-ft)

« Install bracket, then tighten bolts securely.
* Check to ensure that all removed parts are back in place.
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POWER UNIT
REMOVAL

Before removing power unit:

* Relieve fuel pressure. (See page 5-3.)

» Drain engine oil.

» Disconnect battery cables from battery.

Remove the low pressure fuel pump/fuel vapor separator @ as
a set. (See page 5-7.)
Remove the bolt and speed sensor .

Remove the electric parts holder 3. (See page 4-30.)

Disconnect ignition coil connectors @.
Remove bolts securing the ignition coils ®.
Remove all ignition coils ® and spark plugs.

Remove the intake collector assembly ®. (See page 6-7.)
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Remove bolts securing fuel delivery pipe @, then remove fuel
delivery pipes and all fuel injectors ®. (See page 5-20.)

Remove nut and positive battery cable ©.
Remove starter motor @0. (See page 4-18.)

Remove flywheel @). (See page 3-92.)
09916-99311: Flywheel holder

Remove battery charge coil @. (See page 4-10.)

Remove four (4) bolts and four (4) nuts, then remove intake
manifold @).
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Disconnect water inlet hose and outlet hose @ from intake
manifold.

Remove three (3) bolts and PORT thermostat housing @.
Remove three (3) bolts and STBD thermostat housing @.

Disconnect PORT and STBD water return hose -4 from
engine holder.

Disconnect water inlet hose @ and outlet hose @ from rear
crankcase water jacket cover.

Remove screws and CKP sensor (.
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Disconnect water inlet hose @ from the front crankcase water
jacket cover 3.

Remove the bolt @ securing the ground lead wire of PTT relay.
Remove bolt and PTT switch lead wire clamp ®.

Remove bolts and two (2) Rectifier & regulators ®.
(See page 4-11.))

Loosen screw @ and disconnect lead wire from oil pressure
switch.

Remove cable clamp ® from clamp plate by releasing clamps’
lock.

Remove oil level dipstick @.

Remove bolt and oil level dipstick guide 0.

Remove the bolt @) securing the engine main harness clamp
plate.

On the PORT side bank

 Disconnect EX. manifold temperature sensor lead wire con-
nector .

» Disconnect EX. CMP sensor lead wire connector at sensor
Q.

« Disconnect IN. CMP sensor lead wire connector at sensor 3.

» Remove the bolt @ securing lead wire clamp plate.

« Remove PCV valve ® from cylinder head cover.
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» Disconnect cylinder temperature sensor lead wire connector
®.

« Disconnect OCV lead wire connector @ at OCV.

* Remove the bolt ® securing lead wire clamp plate.

On the STBD side bank

» Disconnect EX. manifold temperature sensor lead wire con-
nector .

« Disconnect IN. CMP sensor lead wire connector 2 at sensor.

» Remove the bolt @ securing lead wire clamp plate.

« Disconnect OCV lead wire connector @ at OCV.
» Remove the bolt ® securing lead wire clamp plate.

Remove bolts and purge valve bracket ® (with purge valve).

Remove the bolt ) securing hose clamp plate.
Remove water flush hose ® from cylinder block.
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Remove oil pan cover M. (See page 7-2.)

Remove pins @ and side cover seal @.

Remove five (5) bolts and upper engine holder cover @.

[From engine upper side]

« On the STBD bank, remove three (3) bolts (.

« On the PORT bank, remove three (3) bolts 2.
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« Remove five (5) bolts 3.

[From engine under side]
« Remove sixteen (16) bolts @.
Lift up and remove power unit from engine holder.

INSTALLATION

Installation is reverse order of removal with special attention to
the following step.

Do not reuse gaskets, O-rings and seals.
Always replace with new parts.

POWER UNIT
« Install dowel pins @, gasket .
Apply Water Resistant Grease to driveshaft splines.

99000-31140: SUZUKI WATER RESISTANT GREASE
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« Install O-ring 3 to mount oil seal cover, then apply enough
Water Resistant Grease on O-ring.

« Install the water return seal @ and engine holder seal 5.

NOTE:
Install seal ® with lip facing upward.

NOTE:
Before installing power unit, apply sealant to the six hatched
areas shown in the illustration at right.

99000-31140: SUZUKI BOND “1207B”

» Lower the power unit onto engine holder.

NOTE: 5 ,: : &‘ﬁ

(@)
2L/
Rotate crankshaft to aid alignment of driveshaft and counter IR\ AT

= (Xt‘w 7
shatft splines. S /'\\%gf:./?w ‘
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* Apply Suzuki Silicone Seal to power unit mounting bolts and
tighten bolts to specified torque.

99000-31120: SUZUKI SILICONE SEAL

[®] Power unit mounting bolt:
8 mm 23 N-m (2.3 kg-m, 16.5 Ib-ft)
10 mm 50 N-m (5.0 kg-m, 36.0 Ib-ft)
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« Assemble new seal @ to upper engine holder cover @, then
install engine holder cover and tighten cover bolts to specified
torque.

[®] Engine holder cover bolt:
8mm 23 N-m (2.3 kg-m, 16.5 Ib-ft)

NOTE:
Before installing upper engine holder cover, apply sealant to the
two hatched areas shown in the illustration at right.

99000-31140: SUZUKI BOND “1207B”

NOTE:
Before installing two long bolts, check that the seal washer is
attached.

INTAKE MANIFOLD

* Connect inlet and outlet water hoses to the correct intake
manifold fittings.

« Install gasket and intake manifold.

* Apply THREAD LOCK 1342 to the threads of manifold bolts
and nuts.

99000-32050: THREAD LOCK “1342”

= e

A
I

7

* Lightly seat all intake manifold bolts and nuts at first. Follow-
ing sequence in figure, tighten bolts and nuts in 3 step.
Tighten bolts and nuts to 1/3 of specified torque, then 2/3 of
specified torque and finally to full specified torque.

[!] Intake manifold bolt/nut: 23 N-m (2.3 kg-m, 16.5 Ib-ft)
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FLYWHEEL
« Install battery charge coil. (See page 4-11.)

« Install flywheel and tighten flywheel bolts to specified torque.
(See page 3-93.)

09916-99311: Flywheel holder
[®] Flywheel bolt: 118 N-m (11.8 kg-m, 85.5 Ib-ft)
« Install CKP sensor. (See page 3-94.)

FUEL INJECTORS
« Install fuel injectors and fuel delivery pipes. (See page 5-21.)

INTAKE COLLECTOR ASSEMBLY
« Install intake collector assembly.
For intake collector assembly installation, see page 6-9.

FINAL ASSEMBLY CHECK

Perform the following checks to ensure proper and safe opera-

tion of the repaired unit.

« All parts removed have been returned to their original posi-
tions.

* Fuel and water hose routing match’s service manual illustra-
tion. (See page 11-20to 11-26.)

* Wire routing match’s service manual illustration.
(See page 11-14 to 11-19.)

* No fuel leakage is evident when fuel system is pressurized.
(See page 5-4.)

* No water leakage is evident during final test running.
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OIL PUMP

REMOVAL
1. Remove the power unit. (See page 6-11 to 6-17.)

[On the PORT side bank]
2. Remove the four (4) bolts securing OCV (@, then remove
OCV and gasket .

3. Remove the eleven (11) bolts securing cylinder head cover
@ to cylinder head, then remove the cylinder head cover.

4. Remove the five (5) bolts securing oil pump @, then remove
the oil pump.
Account for shim washer.

5. Remove the bolt, oil pump chain tensioner ® and tensioner
spring ®.
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6. Remove the oil pump driven gear @.

NOTE:

» Sprocket bolt is LH thread.

» Hold camshaft by placing a wrench on the hexagon area of the
camshatft.

7. Remove the bolt securing oil pump drive sprocket ® to cam-
shaft, then remove the oil pump drive sprocket and chain ©.

DISASSEMBLY

1. Remove the screw @ securing oil pump rotor plate @ to the
oil pump case, then remove the oil pump rotor plate.

2. Take out inner rotor @ and outer rotor @.

3. Remove the pin & and inner rotor 3.
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INSPECTION

OIL PUMP ASSEMBLY

Check outer and inner rotors, rotor plate and oil pump case for
excessive wear or damage.

Replace as necessary.

NOTE:

If any repair is required on outer rotor, inner rotor and oil pump
case/plate, replace them as an oil pump assembly.

DRIVE/DRIVEN SPROCKET
Check teeth of sprocket for wear or damage.
Replace as necessary.

OIL PUMP DRIVE CHAIN
Check oil pump drive chain. Replace if worn or damage.

CHAIN TENSIONER
Check chain tensioner. Replace if worn or damage.

MEASURING PUMP COMPONENTS
RADIAL CLEARANCE
Using a feeler gauge, measure radial clearance between outer
rotor and case.
Radial clearance:
Service limit: 0.31 mm (0.0122 in)

If measurement is not within specifications, replace the oil pump
assembly.

SIDE CLEARANCE
Using straightedge and feeler gauge, measure side clearance.

Side clearance:
Service limit: 0.15 mm (0.0059 in)

If measurement is not within specifications, replace the oil pump
assembly.
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ASSEMBLY

1. Wash, clean and then dry all disassembled parts.

2. Apply thin coat of engine oil to inner and outer rotors, inside
surfaces of oil pump case and plate.

3. Assemble pin @ and inner rotor @ to oil pump shaft.

4. Install outer 3 and inner rotor 2 to pump case.

NOTE:
When installing outer and inner rotors, the punch mark on each
rotor must face rotor plate.

5. Install dowel pins @ and rotor plate ®, and then tighten
screw ® securely.
After mounting the rotor plate, make sure that each rotor
turns smoothly by hand.

6. Pour approx. 50 ml (1.7 oz.) of engine oil into pump case for
initial lubrication.
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INSTALLATION

Installation is reverse order of removal with special attention to

following steps.

« Install oil pump drive chain @ and pump drive sprocket .

« Tighten sprocket bolt, pre-coated with thread lock, to specified
torque.

99000-32050: THREAD LOCK 1342
[!] Oil pump drive sprocket bolt: 78 N-m (7.8 kg-m, 56.5 Ib-ft)

« Install oil pump driven gear @, chain tensioner @ and ten-
sioner spring ® as shown in figure, then tighten bolt securely.

« Install washer ® and oil pump assembly @, then tighten five
(5) bolts securely.

[®] Oil pump bolt: 23 N-m (2.3 kg-m, 16.5 Ib-ft)

* Pour approx. 50 ml (1.7 oz.) of engine oil into pump case for
initial lubrication.

« Install cylinder head cover. (See page 6-5.)
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TIMING CHAIN
REMOVAL

Prior to this service work:
* Remove the power unit. (See page 6-11 to 6-17.)
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@ Crankshaft/Drive gear

@ Driven gear/Timing sprocket

® Driven gear holder

@ Chain tensioner adjuster No. 1

® Timing chain tensioner

® Timing chain guide No. 2

@ 1st timing chain

IN. Camshaft timing sprocket (PORT)

© EX. Camshaft timing sprocket (PORT)
IN. Camshaft timing sprocket (STBD)

@ EX. Camshaft timing sprocket (STBD)
@ 2nd timing chain

@ PORT chain tensioner

STBD chain tensioner

1. Remove the cylinder head cover. (See page 6-3 to 6-4.)
Remove the oil pump. (See page 6-22 to 6-23.)

3. Loosen the bolts securing IN./EX. camshaft timing sprockets
to each cam shaft.

NOTE:

» Sprocket bolt is LH thread.

* Hold camshaft by placing a wrench on the hexagon area of the
camshatft.
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4. Turn the crankshaft in its normal running direction (R_LH
direction) until the match mark () on the crankshaft drive
gear points to 12 o’clock (toward cylinder head).

When timing chain has been removed, never turn
crankshaft or camshaft.

5. Remove the bolts @ and chain tensioner adjuster No. 1 2.

6. Remove the bolts @ and timing chain guide No. 2 @.

7. Remove the four (4) bolts B securing driven gear holder ®),
then remove the driven gear holder (with timing chain ten-
sioner).

8. Remove the bolt @), spacer ® and timing chain tensioner ©@.
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9. Remove the driven gear 0 and 1st timing chain @).

10. [On the PORT side bank]
» Remove two (2) plugs @.

» Remove the bolts 2 securing lower camshaft housing @,
then remove the lower camshaft housing and dowel pins.

» Remove two (2) bolts securing PORT chain tensioner @.

« Remove the bolt & securing IN. camshaft timing sprocket

®.
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« Remove the IN. camshaft timing sprocket ®, EX. cam-
shaft timing sprocket @, 2nd timing chain ® and PORT
chain tensioner @.

* Remove dowel pins from IN./EX. camshatft.

11. [On the STBD side bank]
» Remove two (2) plugs @.
» Remove the bolts 2 securing lower camshaft housing @,
then remove the lower camshaft housing and dowel pins.

» Remove two (2) bolts securing STBD chain tensioner @.

» Remove the bolt & securing IN. camshaft timing sprocket
®.
» Remove the bolt @ securing EX. camshaft timing sprocket

®.

« Remove the IN. camshaft timing sprocket ®, EX. cam-
shaft timing sprocket ®, 2nd timing chain @ and STBD
chain tensioner @.

* Remove dowel pins from IN./EX. camshatft.
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INSPECTION

NOTE:
If any component is worn excessively, cracked, defective or
damaged in any way, it must be replaced.

1ST TIMING CHAIN
* Inspect 1st timing chain.
Replace if worn excessively or damaged.

2ND TIMING CHAIN
* Inspect 2nd timing chain.
Replace if worn excessively or damaged.

TENSIONER ADJUSTER NO. 1 1

* Inspect tensioner adjuster for smooth operation. / -
Replace if faulty. \

Check oil delivery passage to tensioner.

1. Latch
2. Tooth surface
3. Oil passage

PORT/STBD CHAIN TENSIONER
« Inspect chain tensioner for smooth operation.
Replace if faulty.

TIMING CHAIN TENSIONER/CHAIN GUIDE NO. 2
e Check chain guide shoe for wear or damage.
If excessive wear or other damage is found, replace it.
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CAMSHAFT TIMING SPROCKET
» Check teeth of sprocket for wear or damage.
If excessive wear or other damage is found, replace it.

Do not attempt to remove bolts or disassemble the
VVT actuator.

DRIVEN GEAR HOLDER
* Check driven gear holder.

If cracks or other damage is found, replace holder.
* Check driven gear bearing.

Replace bearing if pitted, noisy, or rough condition.
» Check oil seal.

If excessive wear or other damage is found, replace oil seal.

NOTE:
Install oil seal lip (spring side) facing as shown in figure.

DRIVE GEAR/DRIVEN GEAR/BEARING
* Inspect drive and driven gears.
Replace gear if damaged or worn excessively.
» Check driven gear bearing.
Replace bearing if pitted, noisy, or rough condition.

VVT actuator
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INSTALLATION

Installation is reverse of removal with special attention to follow-

ing steps.

1. Check that the match mark (+) @ on the crankshaft drive
gear points to 12 o'clock (towards cylinder head).

2. Install the driven gear M on the cylinder block so that the
match mark (+) @ aligns with match mark (*) ® on the driven
gear as shown in the illustration.

3. On the PORT side bank:

(1) Install PORT tensioner (2 and secure with bolts.

(2) With plunger pushed back into body, insert stopper into
body as shown in the illustration.
After inserting stopper, check to make sure that plunger
will not come out.

(3) On the IN. camshaft, fit the dowel pin @ and IN. cam-
shaft timing sprocket @ and tighten the sprocket tempo-
rarily with the bolt.

Check that the match marks © - @ are correctly
aligned as shown in the illustration.

Match mark ©: e
Match mark @: <

(4) Remove oil, old sealant, and dust from sealing surface.
(5) Apply sealant to lower camshaft housing sealing surface
area as shown in figure.
Install camshaft housing pins ®.

12078 99000-31140: SUZUKI BOND “1207B”
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(6) Install lower camshaft housing ®.
Tighten lower camshaft housing bolts @), pre-coated with
engine oll, to specified torque.

[®] Camshaft housing bolt: 12 N-m (1.2 kg-m, 8.6 Ib-ft)

(7) Install gasket and plugs ® in lower camshaft housing.

(8) Fit the dowel pin @ on the EX. camshatft.
Check that the dowel pin is correctly aligned with the
match mark ® on the lower camshaft housing as shown
in the illustration.

(9) Align the yellow plate of 2nd timing chain with the
match mark (¢) ® on the IN. camshaft timing sprocket
and fit the chain on the sprocket.

(10)Align the yellow plate of 2nd timing chain with the match
mark (+) @ on the EX. camshaft timing sprocket @ and fit
the chain on the sprocket.

NOTE:
Install the sprocket so that the match mark and slit mark are
both visible.

(11) Install the EX. camshaft timing sprocket @ on the EX.
camshaft.
Check that two yellow plates of the chain are correctly
aligned with the match marks ®/@ on the camshaft
housing as shown in the illustration.

(12) Remove the stopper from PORT tensioner.

(13) Apply engine oil to 2nd chain.
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4. On the STBD side bank:

(Install the STBD side 2nd timing chain in the same manner

as the PORT side bank.)

(1) Install STBD tensioner @ and secure with bolts.

(2) With plunger pushed back into body, insert stopper into
body as shown in the illustration.
After inserting stopper, check to make sure that plunger
will not come out.

(3) On the IN. camshaft, fit the dowel pin @ and IN. cam-
shaft timing sprocket @ and tighten the sprocket tempo-
rarily with the bolt.

Check that the match marks (/D) are correctly aligned
as shown in the illustration.

Match mark (D; e
Match mark @: >

(4) Remove oil, old sealant, and dust from sealing surface.
(5) Apply sealant to lower camshaft housing sealing surface
area as shown in figure.
Install camshaft housing pins @.

12078 99000-31140: SUZUKI BOND “1207B”

(6) Install lower camshaft housing @).
Tighten lower camshaft housing bolts @), pre-coated with
engine oll, to specified torque.

[®] camshaft housing bolt: 12 N-m (1.2 kg-m, 8.6 Ib-ft)
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(7) Install gasket and plugs @ in lower camshaft housing.

(8) Fit the dowel pin @® on the EX. camshatft.
Check that the dowel pin is correctly aligned with the
match mark & on the lower camshaft housing as shown
in the illustration.

(9) Align the yellow plate of 2nd timing chain with the
match mark (¢) @ on the IN. camshaft timing sprocket
and fit the chain on the sprocket.

(10)Align the yellow plate of 2nd timing chain with the match
mark (+) @ on the EX. camshaft timing sprocket @ and fit
the chain on the sprocket.

NOTE:
Install the sprocket so that the match mark and slit mark are
both visible.

(11) Install the EX. camshaft timing sprocket @ on the EX.
camshaft, then tighten sprocket temporarily with the
bolt.

Check that two yellow plates of the chain are correctly
aligned with the match marks @/® on the camshaft
housing as shown in the illustration.

(12) Remove the stopper from STBD tensioner.

(13) Apply engine oil to 2nd chain.

Y,
®
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5. Check that the match marks () ®/@ on both the PORT &
STBD side IN. camshaft timing sprockets are correctly
aligned with the match marks ®@-© on the camshaft housing
as shown in the illustration.

6. As shown in the illustration, fit the 1st timing chain @) with
one blue link aligned with the match mark (¢) ® on the PORT
side IN. camshaft timing sprocket and one blue link aligned
with the match mark (+) @ on the STBD side IN. camshaft
timing sprocket.

7. As shown in the illustration, fit the 1st timing chain with its
yellow link aligned with the match mark (+) @ on the driven
gear.

Blue link Blue link

link

8. Install No. 2 timing chain guide @), then tighten bolts securely.
Apply engine oil to chain guide.




6-38 POWER UNIT

9. Insert the spacer @ into chain tensioner .
Install chain tensioner to driven gear holder @), then tighten
bolt @ securely.
Apply engine oil to chain tensioner.

10. Install driven gear holder @), then tighten four (4) bolts
securely.

11. With latch of tensioner adjuster @ pushed in and plunger
pushed back into body, insert stopper into latch and body.
After inserting stopper, check to make sure that plunger will
not come out.

12. Install timing chain tensioner adjuster @), then tighten bolts
to specified torque.

[!] Tensioner adjuster bolt: 11 N-m (1.1 kg-m, 8.0 Ib-ft)

Apply engine oil to timing chain.

13. Remove the stopper from tensioner adjuster.

1. Plunger 3.Body
2. Latch 4. Stopper
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14. Turn the crankshaft two (2) complete rotations in direction

shown in figure.

As shown in the illustration, check that all match marks are

in alignment as written below when the match mark (¢) @ on

the drive gear is pointing to 12 o’clock.

« The match mark () ® on the PORT side IN. sprocket
aligns with the match mark (v on the camshaft housing.

« The match mark (+) @ on the STBD side IN. sprocket
aligns with the match mark © on the camshaft housing.

« The match mark (slit) ® on the PORT side EX. sprocket
aligns with the mating face @® of lower camshaft housing.

« The match mark (slit) @ on the STBD side EX. sprocket
aligns with the mating face  of lower camshaft housing.

15. Tighten PORT/STBD IN. camshaft timing sprocket bolts to
specified torque.

[!] IN. camshaft timing sprocket bolt:

60 N-m (6.0 kg-m, 43.4 |b-ft)
CAUTION

Do not over tighten to avoid damaging VVT actuator.

16. Tighten PORT/STBD EX. camshaft timing sprocket bolts to
specified torque.

[!] EX. camshaft timing sprocket bolt:
78 N-m (7.8 kg-m, 56.4 Ib-ft)
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CYLINDER HEAD ASSEMBLY

(Cylinder head/valve/camshaft)

REMOVAL

Prior to removing cylinder head:
* Remove the power unit. (See page 6-11 to 6-17.)
* Remove the timing chain. (See page 6-27 to 6-30.)

1. Remove the bolts M and timing chain guide base @.

2. Remove the bolts securing the camshaft housing @ to cylin-
der head, then remove each camshaft housing.

NOTE:
For ease of assembly, note position of each individual camshaft
housing.

3. Remove intake/exhaust camshafts, tappets and tappet
shims.

NOTE:
For ease of assembly, lay out tappets and record shim thickness
for each individual cylinder/valve position.
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4. On the PORT side bank, loosen and remove twelve (12) cyl-
inder head bolts in the order indicated in figure.
Remove cylinder head assembly and head gasket.

5. On the STBD side bank, loosen first, then remove thirteen
(13) cylinder head bolts according to sequence in figure.
Remove cylinder head assembly and head gasket.

NOTE:
Do not forget to remove bolt in shown figure.
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ASSEMBLY

Assemble in reverse order of removal paying special attention to
the following steps.

Do not reuse gasket. Always use a new gasket.

1. Insert the dowel pins and place a new cylinder head gasket
into position on the cylinder.

NOTE:
Before installing cylinder head gasket, apply sealant to both sur-
faces of the hatched areas shown in illustration.

99000-31140: SUZUKI BOND *“1207B”

2. Position cylinder head on cylinder.
3. Apply engine oil to cylinder head bolts and tighten them
gradually as follows.

NOTE:
Do not forget to install bolt shown in figure.

(a) Tighten all bolts to 50 percent (%) of specified torque
according to sequence in figure.

[®] cylinder head bolt:
lststep 11 mm
8 mm

43 N-m (4.3 kg-m, 31.1 Ib-ft)
12 N'-m (1.2 kg-m, 8.7 Ib-ft)

1. Dowel pin
2. Cylinder head gasket
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(b) Loosen all bolts to 0 N-m (0 kg-m, O Ib-ft) according to
reverse sequence in figure.

(c) Again tighten all bolts to 50 percent (%) of specified
torque according to sequence in figure.

[®] cylinder head bolt:
3rdstep 11 mm 43 N-m (4.3 kg-m, 31.1 Ib-ft)
8mm 12 Nm (1.2 kg-m, 8.7 Ib-ft)

(d) Finally tighten all bolts to specified torque according to
sequence in figure.

[®] Cylinder head bolt:
Final step 11 mm 86 N-m (8.6 kg-m, 62.2 Ib-ft)
8 mm 23 N-m (2.3 kg-m, 16.6 Ib-ft)

4. Apply engine oil around tappets and install in their original
position.
Install tappet shims in their original position.

NOTE:

Before installing camshafts, turn crankshaft until the match mark
(*) on the crankshaft drive gear points to 12 o’clock (toward cyl-
inder head).

5. Apply engine oil to the surface of each camshaft lobe and
journal, then install them as shown in figure.
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NOTE:
When installing the camshatft, aligns dowel pin on the camshafts
with the match mark on lower camshaft housing.

6. Install camshaft housing pins as shown in figure.

7. Install PORT tensioner and bolts, then tighten bolts securely.
Install STBD tensioner and bolts, then tighten bolts securely.

1. Dowel pin on camshaft

2. Match mark on lower camshaft housing
R

°
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.y

1. Dowel pin on camshaft
2. Match mark on lower camshaft housing %

| o7 Y= pinl

- - - 4
Aoy I N oy 0\
AN R S B




POWER UNIT  6-45

8. Apply sealant to lower camshaft housing sealing surface
area as shown in figure.

99000-31140: SUZUKI BOND *“1207B”

9. Install the lower camshaft housing.

10. Check position of camshaft housing.

« Embossed marks are provided on each camshaft housing @ :Ef'é‘;ﬁ';ig‘i?de
indicating position and direction of installation. N
12// Position from flywheel
Install housings as indicated by these marks. | magneto side
S I Pointing to flywheel
PN magneto side
©l S: STBD side
P: PORT side
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11. Apply engine oil to housing bolts.

12. Lightly seat all housing bolts at first.
Following sequence in figure, tighten bolts to 1/3 of specified
torque, then 2/3 of specified torque and finally to full speci-
fied torque.

[®] Camshaft housing bolt: 12 N-m (1.2 kg-m, 8.7 Ib-ft)

13. Install dowel pins @, gasket 2 and timing chain guide base
@, then tighten bolts securely.

NOTE:

Before installing timing chain guide base, apply sealant to
hatched areas shown in illustration.

99000-31140: SUZUKI BOND *“1207B”

14. Install timing chain. (See page 6-33.)
15. Install oil pump assembly. (See page 6-26.)

16. Check tappet clearance and adjust as necessary.
(See page 2-9.)
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DISASSEMBLY

1. Remove tappets with shims.

NOTE:
For ease of assembly, lay out tappets and record shim thickness
for each individual cylinder/valve position.

2. Using valve lifter and attachment, remove valve cotters D
while compressing valve spring.

09916-14510: Valve lifter
09916-14521: Attachment
09916-84511: Tweezers

3. Remove valve spring retainer ), valve spring @ and valve

@.

D @ ® ®® @

P Nolo) PLHE)

@

4. Remove valve stem seal ® and valve spring seat ®.

NOTE:
Reassemble each valve and valve spring in their original posi-
tions.
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INSPECTION/SERVICING

NOTE:
If cracks, excessive wear or other damage is found on any com-
ponent, replace component.

CYLINDER HEAD
Remove all carbon from combustion chambers.

NOTE:

* Do not use any sharp edged tool to scrape carbon off cylinder
head or its components.

» Be careful not to scuff or nick metal surfaces when decarbon-

ing.

Check cylinder head for cracks in intake and exhaust ports,
combustion chambers, and head surface.

Valve seat
Check valve seat, if cracks or other damage is found, replace
cylinder head.

Cylinder head distortion

Using a straightedge and thickness gauge, measure cylinder
head distortion (gasket surface) at a total of six (6) locations as
shown.

09900-20803: Thickness gauge

Cylinder head distortion
Service limit: 0.03 mm (0.001 in)

If measurement exceeds service limit, resurface or replace cylin-
der head.
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Manifold seating faces distortion
Using a straightedge and thickness gauge, check cylinder head
to manifold seating faces.

Manifold seating faces distortion
Service limit: 0.10 mm (0.004 in)

If measurement exceeds service limit, resurface or replace cylin-
der head.

Water jackets
Check water jackets. If clogged or obstructed, clean water jack-
ets.

CAMSHAFT
Cam face
Inspect cam face for scratches and wear.

Cam wear
Using micrometer, measure cam height .

09900-20202: Micrometer

Cam height
Standard:

DF300 IN. 45.330 — 45.490 mm (1.7846 — 1.7909 in)
EX. 44.420 — 44.580 mm (1.7488 — 1.7551 in)

Service limit
DF300 IN. 45.230 mm (1.7807 in)
EX. 44.320 mm (1.7449 in)

If measurement exceeds service limit, replace camshatft.

Camshaft identification
DF200/225/250 and DF300 camshafts differ as indicated below.

Identification mark
Model

IN. EX.
DF200 0 0
DF225 1 0
DF250 2 2
DF300 8 8
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Camshaft runout
Support camshaft on a surface plate using a set of V-blocks.
Measure runout using a dial gauge.

09900-20606: Dial gauge
: “V” block set
09900-20701: Magnetic stand

Camshaft runout
Service limit: 0.10 mm (0.004 in)

If measurement exceeds service limit, replace camshatft.

CAMSHAFT JOURNAL

Check camshaft journals and camshaft housing for pitting,
scratches, wear or damage.

If any of the above conditions are found, replace camshatft or
cylinder head with housing.

NOTE:
Camshaft housing and cylinder head must be replaced as a set.

Camshaft journal oil clearance

Check journal oil clearance using Plastigauge as follows.

1. Clean housing and camshaft journals.

2. Install camshaft to cylinder head.

3. Place Plastigauge across the full width of camshatft journal
(parallel to camshaft).

09900-22302: Plastigauge

4. Install camshaft housing. Tighten housing bolts in 3 steps
(1/3 of specification, 2/3 of specification, full torque specifica-
tion) in the indicated order.

[®] camshaft housing bolt: 12 N-m (1.2 kg-m, 8.6 Ib-ft)

NOTE:
Do not rotate camshaft while Plastigauge is installed.
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5. Remove camshaft housing.

6. Using scale on Plastigauge envelope, measure Plastigauge
at its widest point.

Camshaft journal oil clearance
Standard: 0.043 — 0.085 mm (0.0017 — 0.0033 in)
Service limit: 0.120 mm (0.0047 in)

If journal oil clearance exceeds the service limit, measure cam-
shaft journal (outside dia.) and camshaft housing (inner dia.).
Based on measurements, replace camshaft and/or cylinder
head with camshaft housing.

09900-20202: Micrometer (25— 50 mm)

Camshaft journal outside diameter
Standard: 25.936 — 25.957 mm (1.0211 — 1.0219 in)

Camshaft journal (housing) inside diameter
Standard: 26.000 — 26.021 mm (1.0236 — 1.0244 in)

TAPPET/TAPPET SHIM

Wear of tappet and shim

Check tappet and shim for pitting, scratches, or damage.
If any above conditions are found, replace component.

L
i
!

=

1. Plastigauge -
2. Scale
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Measure cylinder head bore and tappet outside diameter to
determine cylinder head to tappet clearance.

09900-20202: Micrometer

If measurement exceeds service limit, replace tappet or cylinder
head.

Cylinder head bore to tappet clearance
Standard: 0.025 — 0.066 mm (0.0010 — 0.0026 in)
Service limit: 0.150 mm (0.0059 in)

Tappet outer diameter
Standard: 33.959 — 33.975 mm (1.3370 — 1.3376 in)

Cylinder head bore
Standard: 34.000 — 34.025 mm (1.3386 — 1.3396 in)

VALVE/VALVE GUIDE

Valve guide to valve stem clearance

Using a micrometer and bore gauge, take diameter readings on
valve stems and guides to check guide to stem clearance.

Be sure to take readings at more than one place along the
length of each stem and guide.

09900-20205: Micrometer

Valve stem outside diameter
Using micrometer, measure valve stem outside diameter.

Valve stem outside diameter
Standard:
IN. 5.465—5.480 mm (0.2152 — 0.2157 in)
EX. 5.440 — 5.455 mm (0.2142 — 0.2148 in)

Valve guide inside diameter
Using a small bore gauge, measure valve guide inside diameter.

Valve guide inside diameter
Standard:
IN. 5.500 - 5.512 mm (0.2165 - 0.2170 in)
EX. 5.500 - 5.512 mm (0.2165 — 0.2170 in)

t 4
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Valve guide to valve stem clearance
Valve guide to valve stem clearance
Standard:
IN. 0.020 — 0.047 mm (0.0008 — 0.0019 in)
EX. 0.045 - 0.072 mm (0.0018 — 0.0028 in)

Service limit:
IN. 0.070 mm (0.0028 in)
EX. 0.090 mm (0.0035 in)

If measurement exceeds service limit, replace valve and/or
valve guide.

NOTE:
For valve guide replacement, see “VALVE GUIDE REPLACE-
MENT” section on page 6-56.

Valve stem deflection
If unable to measure valve guide inside diameter, check “Valve
stem deflection”.

09900-20606: Dial gauge
09900-20701: Magnetic stand

Measure valve stem deflection as follows:

(1) Install valve into valve guide.

(2) Position valve head at approx. 5 mm away from valve seat.

(3) Move valve head in the direction “X — Y”, and measure
deflection.

Valve stem deflection
Service limit:
IN. 0.14 mm (0.0055 in)
EX. 0.18 mm (0.0071 in)

If measurement exceeds service limit, replace valve.
If measurement still exceeds service limit with new valve,
replace valve guide.

Valve stem end

Inspect valve stem end face for pitting and wear.

If pitting or wear is found, valve stem end may be resurfaced.
Use caution when resurfacing, do not grind away stem end
chamfer.

When chamfer has been worn away, replace valve.
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Valve stem runout
Measure valve stem runout.

09900-20606: Dial gauge
09900-20701: Magnetic stand
09900-21304: “V” block set

Valve stem runout
Service limit: 0.05 mm (0.002 in)

If measurement exceeds service limit, replace valve.

Valve head radial runout
Measure valve head radial runout.

09900-20606: Dial gauge
09900-20701: Magnetic stand
09900-21304: “V” block set

Valve head radial runout
Service limit: 0.08 mm (0.003 in)

If measurement exceeds service limit, replace valve.

Valve head thickness
Measure thickness (D of valve head.

09900-20101: Vernier calipers

Valve head thickness
Standard:
IN. 1.1 mm (0.0433 in)
EX. 1.05 mm (0.0394 in)
Service limit:

IN. 0.7 mm (0.0276 in)
EX. 0.7 mm (0.0276 in)

If measurement exceeds service limit, replace valve.

Valve seat contact width

Measure valve seat contact width as follows:

(1) Remove all carbon from valve and seat.

(2) Coat valve seat evenly with Prussian blue (or equivalent).
(3) Install valve into valve guide.

(4) Put valve lapper on valve.

09916-10911: Valve lapper

(5) Rotate valve while gently tapping valve contact area against
seat.

(6) Continuously pattern on valve seating face with Prussian
blue.

(7) Measure valve seat contact width ®.

/OISO PIIIIIIIIIIITIIIIIIIIS. A
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09900-20101: Vernier calipers

Valve seat contact width ®
Standard:
IN. & EX. 1.1 — 1.3 mm (0.0433 — 0.0512 in)
If measurement exceeds specification, repair valve seat.

NOTE:
For valve seat repair, see “Valve seat servicing” section on page
6-55.

VALVE SEAT SERVICING
If valve seat contact width is out of specification, reface valve
seat as follows:
Valve seat angle
Intake side : 15°, 45°, 60°
Exhaust side : 15°, 45°, 60°

: Valve seat cutter (NEWAY128) 45°
: Valve seat cutter (NEWAY212) 15°
09916-22420: Valve seat cutter (NEWAY114) 60°
Solid pilot (NEWAY, N-150-5.5)
09916-24450: Solid pilot (NEWAY. N-100-5.52)
09916-54910: Handle (N-505)
NOTE:
Turn cutter clockwise, never counterclockwise.
(1) Remove all carbon from valve and valve seat.
(2) Using 45° angle cutter, reface valve seat.

(3) Check valve seat contact width ®.
See the “Valve seat contact width” section on page 6-54.

(4) + If width @ is too high (or wide), reface valve seat using
15° angle cutter.

« If width ® is too low (or narrow), reface valve seat using
60° angle cutter.

(5) Clean up any burrs using 45° angle cutter very lightly.

Cut seat areas minimally only.
Do not cut more than necessary.

« Too high (wide)

C

/ Ll

* Too low (narrow)

\
@5%*\
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(6) Lap valve on seat in two steps, first with coarse grit lapping
compound applied to face and the second with fine grit
compound.

(7) Recheck valve seat contact width ®.

NOTE:

Clean and assemble cylinder head and valve components.

Fill intake and exhaust ports with solvent to check for leaks
between valve seat and valve.

If any leaks occur, inspect valve seat and face for burrs or other
things that could prevent valve from sealing.

VALVE GUIDE REPLACEMENT

Be careful not to damage cylinder head when replac-
ing valve guide.

(1) Using valve guide remover, drive valve guide out from com-
bustion chamber side towards valve spring side.

09916-44310: Valve guide remover

NOTE:
Do not reuse valve guide once it has been removed.
Always use a new valve guide (oversize) when assembling.

(2) Ream valve guide hole with ¢10.5 mm reamer to true hole
and remove burrs.

09916-37320: Valve guide reamer ($10.5 mm)
09916-34542: Reamer handle

NOTE:
Turn reamer clockwise, never counterclockwise.
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(3) Install valve guide to cylinder head.

« Heat cylinder head to a temperature of 80 — 100 °C (176 —
212 °F).
Apply heat uniformly so that head will not be distorted.

» Use special tools to drive new valve guide into hole.
Drive in new valve guide until special tool (valve guide
installer attachment) contacts cylinder head.

« After installing, check valve guide protrusion ®.

09916-57330: Valve guide installer handle ®
09916-56011: Valve guide installer attachment

Valve guide protrusion ®
Standard:
IN. & EX. 11.5 mm (0.4528 in)

(4) Ream valve guide bore with ¢5.5 mm reamer.

09916-34550: Valve guide reamer (¢5.5 mm)
09916-34542: Reamer handle

NOTE:
Clean and oil valve guide bore after reaming.

VALVE SPRING
Valve spring free length
Check spring strength by measuring free length.

09900-20101: Vernier calipers

Valve spring free length
Standard:
IN. & EX. 39.75 mm (1.56 in)
Service limit:
IN. & EX. 38.20 mm (1.50 in)

If lower than service limit, replace valve spring.

Valve spring preload
Measure valve spring preload.

09900-20101: Vernier calipers

Valve spring preload
Standard:
IN. & EX. 147 — 173 N (14.7 - 17.3 kg, 32.3 — 38.1 |bs)
for 31.1 mm (1.22 in)
Service limit:
IN. & EX. 136 N (13.6 kg, 29.2 Ibs)
for 31.1 mm (1.22 in)

If lower than service limit, replace valve spring.
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Valve spring squareness
Use a square and surface plate to check each spring for square-
ness (clearance between end of valve spring and square).

09900-20101: Vernier calipers

Valve spring squareness
Service limit:
IN. & EX. 2.0 mm (0.08 in)

If measurement exceeds service limit, replace valve spring.

REASSEMBLY

Reassemble in reverse order of disassembly paying special
attention to the following steps.

VALVE
Install valve spring seat @ to cylinder head.

After applying engine oil to stem seal 2 and spindle of special
tool (Installer attachment), fit stem seal to spindle.

Then, pushing special tool by hand, install stem seal to valve
guide.

Check to be sure that seal is properly fixed to valve guide.

09917-98221: Installer attachment ®
09916-57330: Installer handle

Do not reuse stem seal once removed.
Always install new seal.

Apply engine oil to stem seal, valve guide bore and valve stem.
Install valve @ to valve guide.

NOTE:
Reassemble each valve and valve spring to their original posi-
tion.

=
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Install valve spring @, and valve retainer ®.

Hold valve spring compressed with special tool and install valve
cotters ®.

Make sure valve cotters are properly seated in groove ®.

09916-14510: Valve lifter
09916-14521: Attachment
09916-84511: Tweezers
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CYLINDER/CRANKSHAFT/PISTON
DISASSEMBLY

Before performing service work in this section:
* Remove power unit. (See page 6-11 to 6-17.)

* Remove timing chain. (See page 6-27 to 6-30.)
* Remove cylinder head. (See page 6-40.)

Remove the driven gear @.

Remove the nine (9) bolts @ securing the oil gallery cover 3,
then remove oil gallery cover 3, gasket @, oil gallery plate ®
and gasket ®.

Remove the bolts @ and PORT exhaust cover @.
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Remove oil filter @.
09915-47341: Oil filter wrench

Remove oil pressure switch @.

Remove the bolts & and STBD exhaust cover ®.

Remove eight (8) bolts (.
Remove sixteen (16) bolts 2.
Remove crankcase from cylinder block.

NOTE:
For proper assembly, mark cylinder number on all pistons, con-
rods, and conrod caps, using quick drying paint.

Remove all conrod cap bolts @ and conrod caps @.
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Remove crankshaft @.
Remove oil seal @ from crankshaft.

Remove the bolt ®, washer ® and drive gear @.

Remove bolts ® and piston cooling jets @ from each cylinder.

Mark cylinder number on pistons using quick dry paint.
Push piston (with conrod) out through the top of cylinder bore.

NOTE:

* To prevent damage to piston rings, decarbon top of cylinder
bore wall before removing piston.

* Reassemble each conrod cap to its original position after
removing piston from bore.

Remove two compression rings (top and 2nd) and oil ring from
piston.
Mark cylinder number on conrod using quick dry paint.
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Remove piston pin circlips as shown.

Remove piston pin from conrod.

NOTE:
Reassemble each piston, piston pin and conrod in their original
combination and position.

INSPECTION/SERVICING

NOTE:
If cracks, excessive wear or other damage is found on any com-
ponent, replace component.

CYLINDER

Cylinder distortion

Using a straightedge and thickness gauge, measure cylinder
distortion (gasket surface) at a total of six (6) locations as
shown.

09900-20803: Thickness gauge

Cylinder distortion
Service limit: 0.03 mm (0.001 in)

If measurement exceeds service limit, resurface or replace cylin-
der.

1. Piston pin circlip
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Water jackets
Check water jackets.
If clog or obstruction is found, clean water jacket.

Driven gear/bearing

Inspect driven gear. Replace gear if damaged or worn.

Inspect driven gear bearing. Replace bearing if pitted, noisy or
rough.

Cylinder bore

Inspect cylinder walls for scratches, roughness, or ridges which
indicate excessive wear.

If cylinder bore is very rough, deeply scratched or ridged, bore
cylinder and use oversize piston.

Cylinder bore wear (difference)

Using telescoping gauge, measure cylinder bore in both axial
(vertical line, following crankshaft) and transverse (horizontal
line across crankshaft) directions at two positions as shown in
figure.

NOTE:
Purchase a commercially available telescoping gage for this
measurement.

Check for followings:

« Difference between measurements at the two positions
(taper).

 Difference between axial and transverse measurement
(out-of-round).

Cylinder bore wear (difference)
Service limit: 0.100 mm (0.0039 in)

If measurement exceeds service limit, bore or replace cylinder.

1.50 mm (1.96 in)
2.90 mm (3.54 in)
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PISTON TO CYLINDER CLEARANCE
(1) Measure the piston diameter at a point 11 mm (0.433 in)
above the piston skirt at a right angle to the piston pin bore.

09900-20204: Micrometer

Piston skirt diameter
Standard: 97.905 — 97.925 mm (3.8545 — 3.8553 in)

(2) Measure the cylinder bore at 50 mm (1.969 in) below the cyl-
inder head gasket surface at a right angle to the crankshaft

pin.
NOTE:
Purchase a commercially available telescoping gage for this
measurement.

Cylinder bore diameter
Standard: 98.000 — 98.020 mm (3.8583 — 3.8591 in)

(3) Calculate the piston/cylinder clearance (Clearance equals
difference between piston diameter and cylinder bore mea-
surements).

Piston to cylinder clearance
Standard: 0.085 — 0.105 mm (0.0033 — 0.0041 in)
Service limit: 0.150 mm (0.0059 in)

If clearance exceeds service limit, replace piston and/or cylin-
der or bore cylinder.

Identification of oversize piston/piston ring

One oversize piston/piston ring components, 0.50 mm, is avail-
able.

Oversize piston/piston ring are marked as shown, below.

Piston

Oversize [.D. mark
0.50 mm 50

1st & 2nd Piston ring

Oversize [.D. mark
0.50 mm 50

|.D. mark

1.D. mark

1st, 2nd ring
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Oil ring
Oversize [.D. mark
0.50 mm One (1) Red paint
PISTON

Inspect piston for faults, cracks or other damage. Damaged or
faulty piston(s) should be replaced.

Piston ring to groove clearance

Before checking, piston grooves must be clean, dry and free of
carbon.

Fit piston ring into piston groove, and measure clearance
between ring and ring groove using thickness gauge.

09900-20803: Thickness gauge

Piston ring to groove clearance
Standard:
1st 0.030 - 0.080 mm (0.0012 — 0.0031 in)
2nd 0.020 — 0.060 mm (0.0008 — 0.0024 in)
Service limit:
1st 0.12 mm (0.0047 in)
2nd 0.10 mm (0.0039 in)

If measurement exceeds service limit, replace piston and/or pis-
ton ring.

Piston ring groove width
Standard:
1st 1.22 —1.25 mm (0.048 — 0.0492 in)
2nd 1.21 -1.23 mm (0.0476 — 0.0484 in)
Oil 2.51 —-2.53 mm (0.099 — 0.0996 in)

Piston ring thickness
Standard:
1st 1.17-1.19 mm (0.0461 — 0.0469 in)
2nd 1.17 —1.19 mm (0.0461 — 0.0469 in)

I.D. mark

Oil ring spacer

Piston ring
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PISTON RING

Piston ring end gap

Measure piston ring end gap with piston ring in the lowest posi-
tion of cylinder bore.

09900-20803: Thickness gauge

Piston ring end gap : P
Standard: P Ppiston ring

1st 0.20 - 0.33 mm (0.0079 — 0.0130 in) tterreanas?

Cylinder

2nd 0.33 —0.48 mm (0.0130 —0.0189 in)
Service limit:

1st 0.70 mm (0.0276 in)

2nd 1.00 mm (0.0394 in)

If measurement exceeds service limit, replace piston ring.

Piston ring free end gap
Measure piston ring free end gap using vernier calipers.

09900-20101: Vernier calipers

Piston ring free end gap
Standard:
1st Approx. 13.6 mm (0.54 in)
2nd Approx. 13.7 mm (0.54 in)
Service limit:
1st 10.9 mm (0.43in)

2nd 10.9 mm (0.43in)

If measurement exceeds service limit, replace piston ring.

PISTON PIN

Check piston pin, conrod small end bore and piston pin hole for
wear or damage.

If badly worn or damaged, replace component.

Piston pin clearance

Check the piston pin clearance in the conrod small end.
Replace the conrod if its small end is badly worn or damaged or
if clearance exceeds service limit.

09900-20205: Micrometer
09900-20605: Dial calipers

Piston pin outside diameter
Standard: 21.993 — 22.000 mm (0.8659 — 0.8661 in)

Service limit: 21.980 mm (0.8654 in)
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Piston pin hole diameter
Standard: 22.006 — 22.014 mm (0.8664 — 0.8667 in)
Service limit: 22.030 mm (0.8673 in)

Conrod small end bore
Standard: 22.010 — 22.018 (0.8665 — 0.8669 in)

Pin clearance in piston pin hole
Standard: 0.006 — 0.021 mm (0.0002 — 0.0008 in)
Service limit: 0.040 mm (0.0016 in)

Pin clearance in conrod small end
Standard: 0.010 — 0.025 mm (0.0004 — 0.0010 in)
Service limit: 0.050 mm (0.0020 in)

CONROD BIG END SIDE CLEARANCE
Measure conrod big end side clearance with conrod installed on
crank pin as shown.

09900-20803: Thickness gauge

Conrod big end side clearance
Standard: 0.300 — 0.450 mm (0.0118 — 0.0177 in)
Service limit: 0.550 mm (0.0217 in)

If measurement exceeds service limit, replace conrod and/or
crankshatft.

Conrod big end width
Standard: 20.750 — 20.800 mm (0.8169 — 0.8189 in)

Crank pin width
Standard: 21.100 — 21.200 mm (0.8307 — 0.8346 in)

CRANK PIN

Inspect crank pin for uneven wear or damage.

Measure crank pin for out-of-round or taper with micrometer.

If crank pin is damaged, out-of-round or taper is out of service
limit, replace crankshatft.

09900-20203: Micrometer

Out-of-round : A—B
Taper a—-b
Out-of-round and taper
Service limit: 0.010 mm (0.0004 in)

Crank pin diameter
Standard: 53.982 — 54.000 mm (2.1253 — 2.1260 in)
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CONROD BEARING

Inspect bearing shell for proper contact pattern and signs of
fusion, pitting, burning or flaking.

Bearing shells found in defective condition must be replaced.

Conrod big end oil clearance

Check conrod big end oil clearance as follows;

(1) Clean surface of conrod, conrod cap, conrod bearing, and
crank pin.

(2) Install conrod bearing onto conrod and conrod cap.

NOTE:

* Reassemble each bearing and conrod cap to their original
position.

» Do not apply oil to bearing.

(3) Place a piece of Plastigauge on crank pin parallel to crank-
shaft. Avoid placing Plastigauge over oil hole.

09900-22301: Plastigauge

(4) Install conrod cap (with bearing) to conrod with the arrow
mark on cap toward flywheel side.

(5) Apply engine oil to conrod bolts and tighten bolt in two steps.

[®] Conrod cap bolt:
Ilststep 34 N-m (3.4 kg-m, 24.6 Ib-ft)
Final step 68 N-m (6.8 kg-m, 49.2 Ib-ft)

NOTE:
Do not rotate conrod with Plastigauge in place.
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(6) Remove conrod and conrod cap from crank pin.
(7) Using scale on Plastigauge envelope, measure Plastigauge
width at its widest point.

Conrod big end oil clearance
Standard: 0.045 — 0.063 mm (0.0018 — 0.0025 in)
Service limit: 0.080 mm (0.0031 in)

If measurement exceeds service limit, replace conrod bear-
ing.

CRANKSHAFT
Crankshaft runout
Using a dial gauge, measure runout at center journal.

09900-20606: Dial gauge
09900-20701: Magnetic stand

Crankshaft runout
Service limit: 0.04 mm (0.0016 in)

If measurement exceeds service limit, replace crankshatft.

Crankshaft thrust play

Measure thrust play with crankshaft, thrust bearing, journal
bearing and crankcase/cylinder block assembled in a normal
manner.

Tighten crankcase bolts to specified torque.

[®] Crankcase bolt:
8 mm 25 N-m (2.5 kg-m, 18.1 Ib-ft)
10 mm 52 N-m (5.2 kg-m, 37.5 Ib-ft)

Use a dial gauge to read displacement in axial (thrust) direction
of crankshatft.

Crankshaft thrust play
Standard: 0.11 — 0.31 mm (0.0043 — 0.0122 in)
Service limit: 0.35 mm (0.0138 in)

If measurement exceeds service limit, replace crankshaft thrust
bearing.

Crankshaft thrust bearing thickness
Standard: 2.425 — 2.475 mm (0.0955 — 0.0974 in)
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Out-of-round and taper (uneven wear) of journals

An unevenly worn crankshaft journal shows up as a difference in
diameter at a cross section or along its length (or both).

This difference, if any, is determined by taking micrometer read-
ings.

If any journal is badly damaged or if measurements exceed ser-
vice limit, replace crankshaft.

09900-20203: Micrometer
Out-of-round: A - B
Taper a—-b
Out-of-round and taper
Service limit: 0.010 mm (0.0004 in)

Crankshaft journal outside diameter
Standard: 69.982 — 70.000 mm (2.7552 — 2.7559 in)

CRANKSHAFT MAIN BEARING

Check bearings for pitting, scratches, wear or damage.

If any improper condition is found, replace both upper and lower
halves.

Always replace both bearing halves, never replace only one half
of a bearing set.

CRANKSHAFT JOURNAL OIL CLEARANCE
Check clearance using Plastigauge according to the following
procedure.

NOTE:
Assemble each bearing in its original position before checking
clearance.

(1) Clean surface of bearing holder (crankcase, and cylinder),
bearing, and main bearing journal.

(2) Install main bearing to cylinder and crankcase.

NOTE:

« Align tab @ of bearing with notch in cylinder and crankcase.

« Do not apply engine oil to bearing.

« Install lower bearing half with oil hole/groove towards cylinder
side.
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(3) Install crankshatft to cylinder.

(4) Place a piece of Plastigauge across full width of bearing
(parallel to crankshaft) on journal.
Do not place Plastigauge over oil hole.

09900-22301: Plastigauge

NOTE:
Do not rotate crankshaft while Plastigauge is installed.

(5) Assemble crankcase to cylinder.

(6) Apply engine oil to crankcase bolts.
Tighten crankcase bolts in three (3) steps following the order
indicated below.

NOTE:

Tighten 10 mm (0.394 in) thread diameter bolts first (following
the order shown in figure), then tighten 8 mm (0.315 in) thread
diameter bolts.

[!] Crankcase bolt (10 mm thread diameter):
Iststep 11 N-m (1.1 kg-m, 8.0 Ib-ft)
2nd step 42 N-m (4.2 kg-m, 30.0 Ib-ft)
Final step 52 N-m (5.2 kg-m, 37.6 Ib-ft)

[!] Crankcase bolt (8 mm thread diameter):
1st step 6 N-m (0.6 kg-m, 4.3 Ib-ft)
2nd step 20 N-m (2.0 kg-m, 14.5 Ib-ft)
Final step 25 N-m (2.5 kg-m, 18.1 Ib-ft)

NOTE:

Crankcase must be torqued to specification in order to assure
proper compression of Plastigauge and accurate reading of
clearance.

(7) Remove crankcase from cylinder.
(8) Using scale on Plastigauge envelope, measure Plastigauge
width at its widest point.

Crankshaft journal oil clearance
Standard: 0.030 — 0.048 mm (0.0012 — 0.0019 in)
Service limit: 0.065 mm (0.0026 in)

If measurement exceeds service limit, replace crankshaft main
bearing.

NOTE:

For bearing replacement, see the “SELECTION OF MAIN
BEARING” section on page 6-73.
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SELECTION OF MAIN BEARING
Whenever a bearing requires replacement, select a new bearing
according to following procedure.

(1) First, check journal diameter.
As shown in figure, upper (flywheel side) crank web of No.1
cylinder has four (4) stamped code numerals.
The numerals (1, 2 & 3) represent the journal diameters

shown below.

Numeral stamped Journal diameter
1 69.994 — 70.000 mm
(2.7557 — 2.7559 in)
2 69.988 — 69.994 mm
(2.7554 — 2.7557 in)
3 69.982 — 69.988 mm
(2.7552 — 2.7554 in)

(2) Next, check bearing holder inside diameter without

bearing.

As shown in figure, the cylinder block STBD side has four (4)

stamped code letters.

The letters (A, B & C) represent the bearing holder inside

diameters shown below.

Crank bearing holder inside
Code . .
diameter (w/o bearing)
A 75.000 — 75.006 mm
(2.9528 — 2.9530 in)
5 75.006 — 75.012 mm
(2.9530 — 2.9532 in)
c 75.012 — 75.018 mm
(2.9532 — 2.9535 in)

(3) There are five (5) main bearings available, each of differ-

ing thickness.

To distinguish them, a color mark is painted at the position

indicated in figure.

Each color represents the following thickness measured at

the center of the bearing.

Color mark

Bearing thickness

Black

2.499 — 2.502 mm
(0.0984 — 0.0985 in)

No color mark

2.502 — 2.505 mm
(0.0985 — 0.0986 in)

2.505 - 2.508 mm

Yell .
etiow (0.0986 — 0.0987 in)
Bue 2508 — 2.511 mm

(0.0987 — 0.0989 in)
ok 2511 - 2.514 mm

(0.0989 — 0.0990 in)

No. 1 Journal

I./ code

— No. 2 Journal

\ code

\No. 3 Journal
code

Né. 4 Journal
code

No. 1
Holder code
No. 2
Holder code
[™No. 3
Holder code
No. 4
Holder code

Color mark




6-74 POWER UNIT

(4) Select crankshaft main bearing referring the below

table.
Numeral stamped on crank web
(journal outside diameter)
1 2 3
Code stamped on A Black No color Yellow
cylinder block B | Nocolor | Yellow Blue
(Bearing holder -
inside diameter) C Yellow Blue Pink

NOTE:
Measure crankshaft journal oil clearance again after installing
new bearing selected. (See page 6-71.)

CRANKSHAFT DRIVE GEAR
Inspect drive gear. Replace gear if damaged or worn.

PISTON COOLING JET

Check the piston cooling jet.

If crack or other damage is found, replace the jet.

Clean the jet thoroughly to ensure there is no obstruction.

OIL GALLERY COVER/PLATE

Check the oil gallery cover and plate.

If crack or other damage is found, replace it.

Clean the oil jet thoroughly to ensure there is no obstruction.
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OIL SEAL
Inspect condition. If cracked, cut or damaged, replace.

REASSEMBLY

Assembly is reverse order of disassembly paying special atten-
tion to the following steps.

If original components are not replaced, each piston,
piston pin and conrod is to be assembled and
installed in its original order and position.

PISTON TO CONROD

Apply engine oil to piston pin 2, piston pin bore and conrod 3.
Assemble conrod @ to piston @ as shown in figure and insert
piston pin @ through piston and conrod.

Install piston pin circlips @.

NOTE:
* “8J”" mark on conrod and up mark (o) on piston dome must
face toward flywheel side.

* End gap of the circlip should not be aligned with the cutaway
in the piston pin bore.

« Always use new piston pin circlip.

> Flywheel side

Q Up mark “O”

@
N %
()@;&\_)\\@
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PISTON RING TO PISTON

Oil ring

* Apply engine oil to piston rings.

« Install spacer @ first, then side rails @ to piston.

When installing spacer, do not allow spacer ends to
overlap in groove.

Incorrect

1st and 2nd piston ring

* Apply engine oil to piston ring.

« Install 2nd ring and 1st ring to piston.
NOTE:

« 1st and 2nd ring differ in shape and color as shown in figure.
« Also indicated in figure, the 1st and 2nd ring are marked with

the letter “R” which must face towards top of piston. ; ;szrir_lg
.2nd ring

3. 0ilring

1st ring @ 1st ring

Ring gap direction
Position piston rings so gaps are staggered at approximately 90

degree angles as shown. ®\ /@
@ 1st ring @ 2nd ring
@ Oil ring lower side rail @ Oil ring upper side rail

Failure to stagger piston ring gaps may result in d’ \@
crankcase oil dilution.

Up mark “O”
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PISTON TO CYLINDER
Install conrod bearing to conrod and conrod cap.

* Assemble each conrod bearing to its original posi-
tion.

* Do not apply oil between conrod and bearing or
between bearing cap and bearing.

Apply engine oil to piston and cylinder walls.

Insert piston and conrod assembly into cylinder bore from cylin-
der head side using special tool.

09916-77310: Piston ring compressor

NOTE:
Position the “circle” mark (o) on piston head to flywheel side.

PISTON COOLING JET
Install the piston cooling jet @ in position, then tighten bolt
securely.

[)Piston cooling jet: 5 N-m (5.0 kg-m, 3.6 Ib-ft)
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CRANKSHAFT TO CYLINDER
Install crankshaft main bearings in cylinder and crankcase.
Apply Molybdenum Oil Solution to bearings.

MOLYBDENUM OIL SOLUTION

Mix equal amounts of engine oil and SUZUKI MOLY PASTE
(P/no. 99000-25140) in a ratio of 1 : 1.

« Assemble each bearing to its original position.

* Assemble main bearing half containing oil
groove/hole to cylinder block.
Assemble the half without oil groove to crankcase.

« Do not apply MOLYBDENUM OIL SOLUTION
between crank bearing holder and crank main bear-

ing.

NOTE:
Align bearing tab @ with notch in cylinder and crankcase.

Thrust bearing

Apply Molybdenum Oil Solution to the thrust bearing and install
in cylinder block overlaping both sides of the No. 3 main journal.
Oil groove on the thrust bearing must face towards crank webs.

MOLYBDENUM OIL SOLUTION

Crankshaft drive gear

To assemble the drive gear on crankshaft, align the dot () mark
on drive gear with the dot (*) mark on crankshaft, then install
washer and secure with bolt.

[®] Drive gear bolt: 48 N-m (4.8 kg-m, 34.7 Ib-ft)

1. Thrust bearing
2. Oil groove
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Crankshaft
Apply engine oil to upper oil seal lip.
Install upper oil seal to crankshatft.

Do not reuse seal removed. Be sure to use new seal.

NOTE:
Install upper oil seal with its spring/lipped side facing inward.

Apply Molybdenum Oil Solution to crank pin and crankshaft
main journal and install crankshaft in cylinder.

NOTE:

When installing crankshaft to cylinder, be sure to fit tab of seal in
groove of cylinder.

MOLYBDENUM OIL SOLUTION

CONROD CAP

Apply Molybdenum Oil Solution to crank pin and conrod bearing.
Install dowel pins and conrod cap (with bearing) to conrod with
arrow mark on cap toward flywheel side.

Reassemble each conrod cap to its original position.

MOLYBDENUM OIL SOLUTION

Apply engine oil to conrod bolts.
Tighten conrod cap bolts in two steps.

[®] Conrod cap bolt:

Iststep 34 N-m (3.4 kg-m, 24.6 Ib-ft)
Final step 68 N-m (6.8 kg-m, 49.2 Ib-ft)

1. Oil seal

e _.,__.

Arrow mark ()
> Flywheel side
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CRANKCASE TO CYLINDER
Clean mating surface of cylinder and crankcase.
Apply SUZUKI BOND to mating surface of crankcase as shown.

Apply bond to mating surface only.
Do not allow bond to contact surface of bearing.

99000-31140: SUZUKI BOND “1207B”

Install five (5) dowel pins @.

Install crankcase to cylinder.

Apply engine oil to crankcase bolts.

Tighten crankcase bolts in three (3) steps following the order
indicated below.

NOTE:

Tighten 10 mm (0.394 in) thread diameter bolts first (following
the order shown in figure), then tighten 8 mm (0.315 in) thread
diameter bolts.

Apply Bond to mml marked line.
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[!] Crankcase bolt (10 mm thread diameter):
Iststep 11 N-m (1.1 kg-m, 8.0 Ib-ft)
2nd step 42 N-m (4.2 kg-m, 30.0 Ib-ft)
Final step 52 N-m (5.2 kg-m, 37.6 Ib-ft)

[!] Crankcase bolt (8 mm thread diameter):
1st step 6 N-m (0.6 kg-m, 4.3 Ib-ft)
2nd step 20 N-m (2.0 kg-m, 14.5 Ib-ft)
Final step 25 N-m (2.5 kg-m, 18.1 Ib-ft)

NOTE:

After tightening crankcase bolts, check to be sure that crank-

shaft rotates smoothly when turned by hand.

OIL GALLERY COVER/PLATE
Install the gasket (D, oil gallery plate @), gasket 3 and oil gallery
cover @, then secure with bolts.

[®] Oil gallery cover: 23 N-m (2.3 kg-m, 16.6 Ib-ft)

CYLINDER HEAD
Install cylinder head. (See page 6-42 to 6-46.)

TIMING CHAIN
Install timing chain. (See page 6-33 to 6-39.)

OIL PUMP
Install oil pump assembly. (See page 6-26.)

POWER UNIT
Install power unit. (See page 6-17 to 6-21.)
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THERMOSTAT
REMOVAL

* Remove the ring gear cover and air intake silencer case.
(See page 6-2.)

» Remove the two (2) bolts @ securing the thermostat cover @,
then remove the cover D and thermostat 3.

INSPECTION

« If salt deposits, corrosion, wear or other damage is found,
clean or replace.

* Thermostat operation
Check thermostat opening temperature as follows:

 Insert a length of thread between thermostat valve/body
and suspend thermostat in a container filled with water.
* Place thermometer in container and heat water.

Observe water temperature when thermostat valve opens
and releases thread.

Thermostat operating temperature
Standard: 58 — 62 °C (136 — 144 °F)

Thermometer
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INSTALLATION

Installation is reverse order of removal with special attention to

the following steps.

» Assemble thermostat @ and thermostat cover @ to thermo-
stat housing @ and secure with bolts @.

[!] Thermostat cover bolt: 10 N-m (1.0 kg-m, 7.2 Ib-ft)

* Check to ensure that all removed parts are back in place.
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OPERATION
ENGINE LUBRICATION SYSTEM

The engine lubrication system uses a camshaft-driven oil pump that pressure feeds engine oil to the engine’
moving parts. The chart below shows the lubrication system oil flow.
Engine oil is drawn up by the oil pump through the oil strainer. After passing through the oil filter, engine oil
flows to the main gallery and lower gallery from which various passages distribute oil for lubrication and
other engine functions requiring engine oil pressure to operate.
 Qil from the main gallery:
Lubricates crankshaft journal bearings #1 through #3.
Lubricates crank pins #1 through #5.
 Qil from the lower gallery:
« Lubricates crank journal bearing #4 and crank pin #6.
» Passes through the sub-gallery and sprays through six cylinder lubrication jets to lubricate the cylinder,
piston, piston pin and cylinder wall.
» Passes through the cylinder head oil passage to lubricate the IN. and EX. camshaft journals and cam
faces.
* Flows to OCV, supplying pressurized engine oil to operate the VVT system. From the ECM controlled
OcCV, oil flows to the VVT actuator to advance, retard or maintain intake valve timing.
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ENGINE OIL LUBRICATION CHART

NO. 1 CAMSHAFT NO. 1 CAMSHAFT NO. 1 CAMSHAFT NO. 1 CAMSHAFT
JOURNAL (EX) HE I ™ sournaL (IN) JOURNAL (IN) H E ™ JournaL (EX)
X N 47 47 N X
___]nNo1 NO. 1 . __]nNo1 NO.1 |
| CAM FACE C C CAM FACE v i CAM FACE C C CAM FACE B
v v v
A A A A
NO.2 CAMSHAFT |4 [ M M| | NO.2cAmSHAFT NO.2 CAMSHAFT Ly | M M| | NO.2cCAMSHAFT
JOURNAL (EX) S S JOURNAL (IN) JOURNAL (IN) S S JOURNAL (EX)
H H J7 47 H H
NO. 2 NO. 2 NO. 2 NO. 2
é_ 7| cAmFACE é é CAM FACE | _<‘7 é 7| cAMFACE é é CAMFACE | ;‘7
T T T T
NO.3 CAMSHAFT |4 > N NO.3 CAMSHAFT NO.3 CAMSHAFT |4 i NO.3 CAMSHAFT
JOURNAL (EX) JOURNAL (IN) JOURNAL (IN) JOURNAL (EX)
S S 47 47 P P
___|nos T T NO. 3 | [ nNos O O NO. 3 [
i CAM FACE B B CAMFACE [ | | CAM FACE R R CAM FACE ;‘7
v D D K | : —D T T
— = | : = —
|
LOWER CAMSHAFT | | | [LOWER CAMSHAFT
MAIN CHAIN HOUSING - | : HOUSIN
TENSIONER I
apjusTER [ V v, v VvV Y, Y
-m
2nd CHAIN 2nd CHAIN
TENSIONER ADJUSTER [ JJ ™ TENSIONER ADJUSTER
.
V OIL PRESSURE
. SWITCH
NO.1 PISTON A
1~ LMo 1 FISTON JET S I NO.1 CRANKSHAFT NO.1 CRANKPIN |- —
v U MAIN JOURNAL %7
NO.2 PISTON N
Loz FISTON JET B NO.2 CRANKSHAFT | o N0 7 CRANKPIN |- — |
v MAIN JOURNAL v
NO.3 PISTON G
! NO.3 PISTON JET G A {_NO.3 CRANKPIN |- —
v A L v
NO.4 PISTON
[ NO.4 PISTON JET L L NO. 3 CRANKSHAFT » NO. 4 CRANK PIN =
v L E MAIN JOURNAL v
NO.5 PISTON
- NO.5_PISTON
! 0.5 PISTO JET E R D[ NO.5 CRANKPIN |- —
R v v
1—-_NO.6_PISTON E‘IST'G PISTON Y
NO.4 CRANKSHAFT NO 6 CRANK PIN
MAIN JOURNAL
(  PRESSURE REGULATOR )<}
LOWER GALLERY RETURN
LOWER GALLERY FORWARD OlL_FILTER

4________________________

CoiL PUMP )—JX( PRESSURE REGULATOR )
/\

OIL_STRAINER

-
|
|
!
|
!
|
!
|
!
|
|
!

v

OIL PAN

/
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WATER COOLING SYSTEM

The water cooling system includes the lower unit water pump, lower unit to power unit water supply tube, oil

pan water pressure valve, power unit water passages and thermostats.
This system cools both the power unit and exhaust and is shown in schematic form below.

If overheating occurs, the components of the cooling system must be inspected for blockage, corrosion

build-up or component damage.

Component inspection

Refer to page

Water pump/Impeller...............c....... 9-12, 10-13
Water tube ..o, 7-11
Thermostat.......cccccovveiiieviiiiiiiie, 6-82
Water pressure valve.............ccce.e. 7-28
Cylinder head........cccccovvveeeviiinnnennnnn. 6-49
Cylinder block .......ccccvvivvieiiiiininnnnnn. 6-64

( THERMOSTAT )( THERMOSTAT )

CYLINDER PORT

(CYLINDER HEAD PORT)

%(

CYLINDER STBD

T

)

—( CRANKCASE J

FUEL RETURN
PIPE

( CYLINDER HEAD STBD )

(

ENGINE HOLDER

ENGINE HOLDER
COVER

( EXHAUST TUBE )

FLASH

( ENGINE HOLDER )

CYLINDER BLOCK

PISTON JET
INTAKE
MANIFOLD

)

OIL

PAN

PRESSURE
VALVE

OIL PAN

( WATER TUBE )

DRIVESHAFT
HOUSING

ENGINE HOLDER
COVER

( ENGINE

HOLDER )

( WATER PUMP )

(

( OIL PAN
PILOT DRIVESHAFT
WATER HOLE HOUSING

v

i\l

i\

GEARCASE
WATER OUTLET ( WATER INTAKE )

I GEARCASE
\ WATER OUTLET

WATER
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PCV SYSTEM

(PCV: POSITIVE CRANKCASE VENTILATION)
Due to the necessary piston to cylinder clearance, unburned
combustion gasses (blow-by) will naturally pass through and
enter the crankcase.
The PCV system is provided to recirculate these gasses back to
the combustion chamber to be reburned.
The system consists of cylinder head cover, PCV valve,
breather hose, throttle body and intake collector assembly.

UNDER LIGHT ENGINE LOAD CONDITIONS

When the throttle valve opening is small, air entering from the air intake silencer case is directed through the
breather hose to the cam chamber. At this time, a high vacuum occurs inside the intake collector resulting in
a minimal PCV valve opening.

Due to this high vacuum condition, blow-by gasses inside the cam chamber are taken into the intake collec-
tor (scavenged) along with the air flowing from the breather hose.

The volume of gasses is small at this time.

UNDER HIGH ENGINE LOAD CONDITIONS

When the throttle valve opening is large, the vacuum inside the intake collector decreases causing the PCV
valve, assisted by an internal spring, to open fully.

With the PCV fully open, blow-by gasses inside the cam chamber are now directed (scavenged) through the
valve into the intake collector.

At the same time, gasses passing through the breather hose are still being directed into the silencer case.

Light engine load High engine load

......

. Silencer case 3
. Intake collector assembly
. PCV valve

. Breather hose

.PCV hose

. STBD cylinder head cover
. PORT cylinder head cover

~NOoO O~ WNPRF

Seola*

Fresh air: ——
Blow-by gas: ----- »
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ENGINE SIDE COVER
REMOVAL

Remove the side cover rubber @.

Remove six (6) screws (2 and STBD side cover (3.

Remove four (4) screws @ and PORT side cover ®.

Disconnect PTT switch lead connector.

Remove eight (8) screws ® and STBD/PORT oil pan covers
@-®.

INSTALLATION

Installation is reverse order of removal.
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DRIVESHAFT HOUSING AND OIL PAN

REMOVAL
Remove power unit. (See page 6-11 to 6-17.)
Remove lower unit. (See page 9-2.)

Disconnect following lead wire connectors.
e PTT motor cable wire

* Neutral switch lead wire

 Shift position sensor lead wire

Tilt limit switch lead wire

Shift actuator lead wire

e Trim sender lead wire

Remove the bolts securing harness clamp plates to engine
holder, then remove the engine wiring harness @.

Remove eight (8) bolts and engine holder cover .
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Disconnect cooling water hose @ from oil pan.

Remove clutch link rod @.
Remove the five (5) bolts securing shift actuator &), then remove
shift actuator.

Remove E-ring ® from clutch lever shaft @).

Remove two (2) bolts ® and shift actuator holder ©.
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Remove screw and bonding wire 10 from driveshaft housing.

Remove STBD/PORT lower mount nuts @ and lower mount
bolts @.
Account for washers @), dampers @ and washer @®.

Remove eight (8) bolts @® and the mount-oil seal cover @.
Account for two (2) dowel pins.

Remove thrust mount @.
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Remove STBD/PORT upper mount nuts (9 and washers.

Remove driveshaft housing with oil pan.

Remove three (3) bolts @ and upper mount cover .

Remove upper mounts (@), thrust stoppers @, mount plate &

and mount bolts ®.

Remove four (4) exhaust tube bolts @.
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Remove twelve (12) bolts ® and engine holder ©.

Remove three (3) bolts @ and oil strainer 2.

Remove the exhaust tube @.

Remove the exhaust tube seal @ from exhaust tube.
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Remove eight (8) bolts M and oil pan Q.

Remove water tube .

Remove bolts @), lower mount cover 3 and lower mounts @.
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INSPECTION

NOTE:
If any component is found to be excessively worn, cracked,
defective or damaged in any way, it must be replaced.

ENGINE HOLDER
* Inspect engine holder. Replace if cracked, damaged, or other

abnormal conditions are noted.
* Check water passage. If clogged or obstructed, clean water

passage.
» Visually check the clutch shaft bearing. Replace if pitted,
noisy, rough or other abnormal condition.
* Check clutch shaft oil seal. Replace oil seal if nicked, cut,
worn or other abnormal conditions are noted.

Replacing bearing and oil seal
1. Loosen and remove clutch shaft plug @.

Remove clutch shaft @.
2. Remove circlip @.

3. Extract oil seal @ with oil seal remover.
09913-50121: Oil seal remover

Do not reuse oil seal once removed.

Always use a new oil seal.

4. Remove bearing ® with special tool and sliding hammer.

09923-73210: Bearing remover
09930-30104: Sliding hammer

Do not reuse the bearing once removed.
Always use a new bearing.

1. Bearing
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5. Apply engine oil to outer circumference of bearing ®.
Install bearing into engine holder.

6. Apply Water Resistant Grease to outer circumference of oil
seal @.
Drive oil seal into engine holder.
Apply Water Resistant Grease to the seal lip.

99000-25160: SUZUKI WATER RESISTANT GREASE

NOTE:
Install oil seal as shown in figure.

7. Install circlip 3.

8. Install clutch shaft @.
Tighten clutch shaft plug @, pre-coated with thread lock, to
specified torque.

99000-32050: THREAD LOCK “1342”
[®] Clutch shaft plug: 85 N-m (8.5 kg-m, 61.5 Ib-ft)

MOUNT-OIL SEAL COVER
« Inspect mount-oil seal cover. Replace if cracked, damaged or

other abnormal conditions are noted.

» Check condition of O-ring. Replace O-ring if nicked, cut, worn
or other abnormal conditions are noted.

* Check condition of oil seal. Replace oil seal if nicked, cut,
worn or other abnormal conditions are noted.

NOTE:
Install oil seal with lip (spring side) facing downward (oil pan
side).
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OIL STRAINER

 Inspect oil strainer. Replace if cracked, damaged or other
abnormal conditions are noted.
If clog or obstruction, clean oil strainer.

» Check condition of O-ring. Replace O-ring if nicked, cut, worn
or other abnormal conditions are noted.

OIL PAN/DRIVESHAFT HOUSING
Check oil pan, driveshaft housing.

If cracks, defects or other damage is found, replace it.

MOUNT

e Check upper, lower and thrust mounts.
If excessive wear, corrosion or other damage is found,
replace mount.

¢ Inspect mount cover. Replace if cracked, damaged or other
abnormal conditions are noted.

EXHAUST TUBE/SEAL

 Inspect exhaust tube. Replace if cracked, damaged or other
abnormal conditions are noted.

e Check water passage. If clogged or obstructed, clean water
passage.

e Check exhaust passage. If clogged or obstructed, clean
exhaust passage.

* Check exhaust tube seal. If excessive wear or other damage
is found, replace seal.

WATER TUBE
* Check water tube.

If a clog or obstruction is found, clean water tube.
If cracks, corrosion or other damage is found, replace water
tube.

+ Check water tube grommet. = .
If excessive wear or other damage is found, replace grommet.
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ASSEMBLY
Assembly is reverse order of removal with special attention to
the following steps.

CoNoO~WNE

10.
11.

13.

15.
16.

18.
19.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Mount oil seal cover
Bolt

Bolt

Gasket

Oil seal

Upper mount cover

Bolt

Bolt

Upper thrust mount
Bolt

Mount plate

12. Thrust stopper

Upper mount

14. Washer

Nut
Gasket

17. Water indicator union

Engine holder
Oil seal

20. Water return seal
21. Water plug

Gasket
Engine holder cover
Bolt
Gasket

Pin

Pin

Bolt

Bolt

Bolt

Bolt

Bolt

O-ring

Oil strainer

=g [
S
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35. Exhaust tube gasket
@7 83 36. Exhaust tube
! 37.Pin
™ 38. Exhaust tube seal
|y 39. Gasket

40. Oil level gauge
41. Oil level gauge guide
(s 42. Bolt
44. Exhaust pipe
L 45. Exhaust release pipe
&—385 46. Bolt
47. Oil pan
86 48. Bolt
49. Bolt
50. Pin
{ 51. Bolt
\%QSS/ 54 [®)13 N-m (1.3 kg-m, 95 Ib-f1) 52 Clamp
. 53. Gasket
54. Drain plug
55. O-ring
56. Union
57. Anode
58. O-ring
59. Anode cover
60. Bolt
61. Driveshaft housing

[®]100 N-m (10 kg-m, 72.5 Ib-fry 82 Bolt

63. Pin
65 64. Anode

65. Nut
66. Washer
67. Damper
68. Mount cover
67 69. Bolt
70. Lower mount
71. Washer
72. Lower mount bolt
73. Thrust mount
74. Lower mount bracket
69 75. Bonding wire
76. Screw
77.Bush
78. Snap ring
79. Extension case (Type_XX)
80. Bolt
81. Bolt
82. Pin
83. Bush
84. Water tube
85. Bush
86. Water tube spacer

66
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LOWER MOUNT/MOUNT COVER
Install lower mount @ and lower mount cover @.

Tighten mount cover bolts ), pre-coated with thread lock, to
specified torque.

NOTE:
Install the lower mount cover to driveshaft housing with arrow
(=) mark facing forward.

99000-32050: THREAD LOCK “1342”
[!] Lower mount cover bolt: 50 N-m (5.0 kg-m, 36.0 Ib-ft)

OIL PAN TO DRIVESHAFT HOUSING
« Install water tube @.

« Install two dowel pins ® to driveshaft housing ®.
Apply sealant to mating surfaces of driveshaft housing and oil
pan.

99000-31120: SUZUKI SILICONE SEAL

« Install oil pan @ to driveshaft housing ®, then tighten eight
(8) bolts ® securely.
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EXHAUST TUBE
Place exhaust tube seal @ to exhaust tube, then install exhaust

tube M.

ENGINE HOLDER TO OIL PAN

» Apply engine oil to O-rings @, then install O-rings to oil
strainer @.

« Install oil strainer to engine holder, then tighten bolts securely.

« Install two (2) dowel pins 3 and gasket @ to oil pan.

Do not reuse gasket. Always assemble with a new
gasket.

« Install two (2) dowel pins & and gasket ® to exhaust tube @.
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« Install engine holder ® to oil pan @, then securely tighten it
with engine holder bolts 0.

« Install exhaust tube bolts @D, then tighten four (4) exhaust
tube bolts securely.

UPPER MOUNT AND MOUNT COVER
* Assemble these items in the following sequence:

Place upper mount plate @), thrust stopper plates @ and
upper mounts M on upper mount bolts @.

« Place upper mount assembly and upper mount cover ® into
position.

 Tighten upper mount cover bolts, pre-coated with thread lock,

to specified torque.

99000-32050: THREAD LOCK “1342”
[!] Upper mount cover bolt: 50 N-m (5.0 kg-m, 36.0 Ib-ft)
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DRIVESHAFT HOUSING/OIL PAN
« Install driveshaft housing/oil pan to steering bracket.

« Install washer 1 and upper mount nut @, then tighten two (2)
nuts, pre-coated with thread lock, to specified torque.

99000-32050: THREAD LOCK “1342"
[®] Upper mount nut: 100 N-m (10.0 kg-m, 72.5 Ib-ft)

LOWER MOUNT BOLT/NUT
 Place washer @, dampers @ and washer 3 into driveshaft

housing.
« Install lower mount bolt ®, washer @ and nut ®, then tighten
nut, pre-coated with thread lock, to specified torque.
99000-32050: THREAD LOCK “1342”

[®] Lower mount bolt/nut: 100 N-m (10.0 kg-m, 72.5 Ib-ft)

MOUNT-OIL SEAL COVER
« Install thrust mount .
* Apply Water Resistant Grease to oil seal.

99000-25160: SUZUKI WATER RESISTANT GREASE

« Install dowel pins 2, gasket @ and mount-oil seal cover @,
then tighten eight (8) cover bolts securely.
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BONDING WIRE
Reattach bonding wire to driveshaft housing and tighten screw

securely.

SHIFT ACTUATOR
« Install shift actuator holder @ to engine holder, then tighten

two (2) bolts @ securely.

« Install clutch lever shaft @ and E-ring @.

« Install shift actuator ® to actuator holder, then tighten five (5)

bolts securely.
« Install clutch link rod ®, then fit the washer and lock pin @ to

each pivot pin.

POWER UNIT
Install power unit. (See page 6-17 to 6-21.)
Tighten power unit mounting bolts and engine holder bolts to

specified torque.
[!] Power unit mounting bolt & Engine holder bolt:
8 mm 23 N-m (2.3 kg-m, 16.5 Ib-ft)
10 mm 50 N:m (5.0 kg-m, 36.0 Ib-ft)
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SWIVEL BRACKET, STEERING
BRACKET AND CLAMP BRACKET

REMOVAL
Remove driveshaft housing/oil pan.
(See page 7-3.)

Remove screw and bonding wire from lower mount bracket.

Remove circlip @.

Remove lower mount bracket @, shims @ and washer @ from
the steering shaft.

Lift steering bracket & upward to remove from swivel bracket.
Remove washer ® and upper bushing @.
Remove swivel bracket seal ® and lower bushing ©.

Cut the cable ties binding PTT motor cable, trim sender lead
wire and tilt limit switch lead wire.
Remove bolt and cable clamp 0.
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Remove two (2) bolts @, tilt limit switch @ and switch cover.

Remove tilt limit switch cam @.

NOTE:
Unfasten three (3) stoppers @ from the tilt limit switch cam to
remove it from cam holder.

Remove upper cam holder and lower cam holder @® from
clamp bracket shaft.

NOTE:
Use thin flat screw-driver to release the two hooks to separate
the cam holder upper and lower halves.

Remove circlip @® and push out tilt cylinder upper rod @.

Remove bolts @® and anode 9.
Remove nut @ and tilt pin @.
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Remove bolts @ securing PTT unit to the STBD and PORT
clamp brackets.

Using flat screw-driver, drive locking edge of lock washer @ to
clamp bracket side.

Remove the two STBD motor mounting bolts 2.
Remove the clamp bracket shaft nut 3 and washer.
Remove screw and bonding wire @ from swivel bracket.

Slide STBD clamp bracket & off clamp bracket shaft, then
remove PTT unit ®.

Pull PORT clamp bracket @ outward to remove clamp bracket
and bracket shaft @ from swivel bracket ®.

Remove washer @ and bushing @ from each side of swivel
bracket.
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INSPECTION

NOTE:
If any component is found to be excessively worn, cracked,
defective or damaged in any way, it must be replaced.

BUSHINGS

Check all bushings.

If excessive wear or other damage is found, replace bushing.
If bushing fit is loose when installing, replace bushing.

OIL SEAL
Check swivel bracket seal.
If excessive wear or other damage is found, replace seal.

CLAMP BRACKET SHAFT
Check clamp bracket shatft.

If clamp bracket shaft is bent or twisted, replace shaft.

BRACKET
Check clamp brackets, steering bracket and swivel bracket.

If cracks or other damage is found, replace bracket (s).
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REASSEMBLY
Reassembly is reverse order of removal with special attention to
the following steps.

Clamp bracket STBD
Clamp bracket PORT
Clamp bracket shaft
Nut

Washer

Anode

Bolt

Tilt pin

Nut

10. Steering bracket
11. Washer

12. Bush

13. Oil seal

14. Shim

15. Lower mount bracket
16. Circlip

17. Bush

18. Washer

19. Grease nipple

20. Tilt lock lever

21. Bush

22. Spring

23. Bracket

24. Screw

25. Spring

26. Link

27.Tilt lock lever PORT
28. Nut

29. Washer

30. Pin

31. Bonding wire

32. Screw

CoNoOO~LNE




7-24  MID UNIT

CLAMP BRACKET AND SWIVEL BRACKET

NOTE:

Before installing clamp bracket to swivel bracket, apply grease
to clamp bracket shaft and bushings.

99000-25160: SUZUKI WATER RESISTANT GREASE

« Insert PORT and STBD bushings @ into the swivel bracket
@.

« Assemble port clamp bracket @), washer @, clamp bracket
shaft ® and swivel bracket .

NOTE:

For proper operation of the tilt limit device, install the clamp
bracket shaft to the port clamp bracket so the red paint mark on
the hex section and the cam holder location hole on the clamp
bracket shaft are positioned as shown in the illustration.

« Install PTT unit assembly ®.
(For PTT unit assembly installation, see page 8-19 to 8-20.)

« Install washer @, STBD clamp bracket ®), lock washer @ and
clamp bracket shaft nut 0, then tighten clamp bracket shaft
nut to specified torque.

[!] Clamp bracket shaft nut: 43 N-m (4.3 kg-m, 31.0 Ib-ft)

 After tightening clamp bracket shaft nut with specific torque,
bend lock washer edge toward nut for locking.
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« Tighten eight (8) PTT unit retaining bolts @D, pre-coated with
thread lock, to specified torque.

99000-32050: THREAD LOCK “1342"
[®] PTT retaining bolt: 50 N-m (5.0 kg-m, 36.0 Ib-ft)

TILT LIMIT DEVICE
« Install the lower cam holder M engaging its locating pin @

with the clamp bracket shaft hole @, then install the upper
cam holder .

« Install tilt limit switch cam ®.

« Install tilt limit switch @, switch holder & and switch cover ®,
then secure with bolts.
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STEERING BRACKET
* Apply Water Resistant Grease to steering bracket shaft.

99000-25160: SUZUKI WATER RESISTANT GREASE

NOTE:
Apply grease to bushings, oil seal lip and pilot shaft portion of
steering bracket.

« Install upper bushing @ and washer @ to swivel bracket.
« Install lower bushing @ and swivel bracket seal @ to swivel
bracket.

NOTE:
Install seal @ with lip (spring side) facing downward.

« Install steering bracket ® to swivel bracket.

LOWER MOUNT BRACKET

« Install lower thrust mount @0 to lower mount bracket ®.

« Install washer ® and shim @), and then slide the lower mount
bracket ® upward on the splines until it contacts the shim.

« Install circlip @ to retain bracket.
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BONDING WIRE
Reattach bonding wire, tightening screw securely.

LUBRICATION
After completing reassembly of the mid unit, apply grease

through each grease nipple.
99000-25160: SUZUKI WATER RESISTANT GREASE
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WATER PRESSURE VALVE
REMOVAL

« Remove oil pan cover. (See page 7-2.)

« Remove two bolts @, pressure valve cover @ and water pres-
sure valve @.

INSPECTION

« If salt deposits, corrosion, wear or other damage is found,
clean or replace.

« Inspect O-ring. Replace if nicked, cut or torn.

INSTALLATION
« Install O-ring @ to pressure valve cover.

« Install pressure valve @ and pressure valve cover @ to oil
pan and secure with bolts @.
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SYSTEM WIRING DIAGRAM
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NOTE:
The input voltage supplied from PTT switch to ECM No.16 (Lbl) and No.22 (P)
terminals is the voltage necessary to record the engine position (PORT, CENTER
and STBD) into BCM when performing SPC system calibration. The input voltage
supplied to each ECM terminal is not a voltage used for controlling up/down
operation of the outboard motor trim/tilt.
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SERVICE PROCEDURE

OIL LEVEL

To check the PTT oil level:
1. Raised the engine to a full-tilt position.
2. Lower the manual tilt lock lever .

3. Remove the oil filler plug @.
4. If oil can be seen at filler plug level, the unit is full.
5. If oil level is low, refill with the recommended oil.

Recommended oil:
Suzuki Power Trim and Tilt Fluid
or
Dexron I automatic transmission fluid or equivalent

To ensure consistent pump operation, do not mix dif-
ferent types of oil.

6. Reinstall oil filler plug.

AIR BLEEDING

1. Check that the manual release valve is tightened to the
specified torque.

[!] Manual release valve: 3.5 N-m (0.36 kg-m, 2.6 Ib-ft)

Do not over-tighten manual release valve.

Counterclockwise = Open
Clockwise = Close

2. Operate the PTT switch, raising and lowering the motor up
and down (full tilt position to full trim down position) 4 to 5
times.

3. Check oil level, topping off if necessary.

4. Reinstall oil filler plug.
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POWER TRIM AND TILT UNIT
REMOVAL

Remove both side covers. (See page 7-2.)
Remove two (2) bolts and front panel.

Raise the engine to the full tilt position and lower the manual tilt
lock levers .

A WARNING

During the following procedures, the engine must be
firmly secured and its weight fully supported. (See
right.)

Remove the tilt rod snap ring @ and push tilt cylinder upper
shaft pin @ out.

Lower tilt rod to full down position and disconnect the battery
cable.

Disconnect the PTT motor cable wire connector from the PTT
relay.
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Cut the cable ties binding PTT motor cable and trim sender lead
wire.

Remove the bolt and clamp.

Remove the PTT motor cable from engine lower cover.

Remove the tilt pin @.
Remove two (2) bolts and anode ®.
Remove the screw securing bonding wire ®.

Remove the eight (8) bolts @ securing PTT unit to STBD/PORT
clamp bracket.

Remove two STBD motor mounting bolts @®).

Using flat screw driver, drive locking edge of lock washer © to
clamp bracket side.

Loosen the clamp bracket shaft nut @.

NOTE:

Complete removal of the clamp bracket shaft nut is not required.
Nut should be loosened as far as the end of the shaft threads
only to facilitate removal of the PTT unit.

Slide the STBD clamp bracket @ fully outward to the right hand
side.
Remove the PTT unit @ from between the clamp brackets.




8-6 POWER TRIM AND TILT

DISASSEMBLY

NOTE:

Before disassembly, wash the PTT body with a stiff bristle brush
and hot, soapy water to remove sand or dirt and dry the PTT
body with compressed air.

Place the lower of the PTT unit in a vise. Tighten the vise only
enough to secure the PTT unit, DO NOT OVER TIGHTEN.

NOTE:

To prevent damage to the PTT cylinder use wood blocks, vise
jaw protectors, etc., between the vise jaws and PTT components
before tightening vise.

Connect the PTT cable extension to PTT motor cable connector.
09945-79310: PTT cable extension

Connect the PTT cable extension leads (G, Bl) to battery and
operate PTT motor until tilt piston rod is at maximum stroke.
(full-tilt up position)

Remove the PTT motor assembly . (See page 8-15.)
Note the position of drive joint @ and O-ring ), before removing
them.

Unscrew the filler plug @ and drain PTT oil into suitable con-
tainer.

Remove the two (2) screws ® securing reservoir %), then
detach the reservoir from PTT manifold.

Note the position of O-ring and remove it.
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Using special tool, unscrew the PTT cylinder head @.
09944-09820: PTT cylinder cap tool

Pull the tilt rod/piston assembly ® out of the cylinder body.
Remove the free piston @ from the cylinder body.

Disassembly of tilt rod/piston assembly

Unscrew the piston retaining nut from the bottom of the tilt rod
and remove the washer.

Carefully retain and account for four shock valves, each com-
posed of spring, rod and ball.

Remove the piston assembly and PTT cylinder head from the tilt
rod by sliding them down and off the rod end.

Disassembly of trim rod/piston assembly
Using special tool, unscrew the trim cylinder head 0.

09944-09810: PTT trim cap tool
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Pull the trim rod/piston assembly D out of the trim cylinder.

NOTE:
For PORT side trim cylinder: Timrod @ 7
Be careful not to lose the trim chamber valve @ on disassembly.

Trim X%
cylinder \\ \
head M [

Disassembly of tilt cylinder assembly

Remove screw .

Push the lower rod @ out by tapping gently with a soft faced
mallet.

Detach the tilt cylinder @ from PTT manifold.

Note the position of three (3) O-rings and remove them from cyl-
inder lower eyelet.

Remove washer @ from each side of tilt cylinder lower eyelet.

T PTT manifold

\ o0
) S

ol /]

N,

Tilt cylinder O-ring
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Remove three (3) O-rings from lower eyelet of PTT manifold.

Remove the manual release valve snap ring @, then unscrew
the manual release valve @.

CLEANING AND INSPECTING

Thoroughly wash all metal components with cleaning solvent
and dry them with compressed air.
Arrange all components on a clean sheet of paper.

NOTE:

Do not lay PTT components out on a rag, as dirt or lint may be
transferred to these items which may cause possible system
operating problems.

Inspect tilt rod and trim rod, replace if damaged or bent.

Inspect the surface of tilt rod and trim rod for scores, grooves or
roughness.

Slight roughness may be removed with fine emery paper.

A badly scored or grooved rod must be replaced.

Inspect the PTT cap seal and O-ring.
Replace if cuts, nicks or excessive wear is found.

NOTE:
It is recommended that the O-ring always be replaced once the
tilt/trim cylinder has been disassembled.

Inspect the shock valves (spring, rod and ball).
Replace if there are any signs of rust or pitting.
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Inspect the cylinder bore for evidence of a rough or grooved sur-
face.

Light honing may rectify slight surface roughness or scarring,
but a deeply scarred surface will require replacement of the tilt
cylinder.

Inspect manual release valve for damage.
Inspect manual release valve O-ring.
Replace if nicked or cut.

Inspect lower rod.

If a clog or obstruction is found, clean lower rod.

If bending, cracks, corrosion or other damage is found, replace
lower rod.

Inspect upper shaft for bent, twist or other damage. Replace if
necessary.

Inspect all bushings for excessive wear or other damage.
Replace if necessary.

If bushing fit is loose when installing, replace bushing.
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REASSEMBLY

Assembly is reverse order of disassembly with special attention
to following steps.

* Do not reuse O-rings after removal, always use new
O-rings.

* Lubricate all components and O-rings with PTT fluid
before assembly.

* Do not reuse PTT fluid, always refill with new fluid.

TILT CYLINDER
« Install three (3) O-rings @ into the grooves in the tilt cylinder

lower eyelet.

« Install three (3) O-rings @ into the grooves in the PTT mani-
fold lower eyelet.

« Place the tilt cylinder @ and washer @ in position, then slide
the lower rod ® through both PTT manifold lower eyelets and
tilt cylinder lower eyelet.
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« Align threaded hole @ on the PTT manifold with groove of
lower rod, then tighten stopper screw ® securely.

TILT ROD

When tightening the piston retaining nut on the tilt rod piston,
apply Thread Lock 1342 to the threads.

Tighten the nut to specified torque.

99000-32050: THREAD LOCK “1342”
[!] Piston retaining nut: 100 N-m (10.0 kg-m, 72.0 Ib-ft)

Installing tilt rod/piston

Pour 100 ml (3.4 0z.) of PTT fluid into cylinder.

Insert the free piston into cylinder and push it down to the bot-
tom of the cylinder.

Pour PTT fluid into the cylinder until it is topped off.
Insert the tilt rod/piston into cylinder and thread the tilt cylinder
head by hand until fully seated.

Tighten the cylinder head to specified torque using special tool.
[!] Tilt cylinder head: 310 N-m (31.0 kg-m, 224 |b-ft)
09944-09820: PTT cylinder cap tool

Free piston

Cylinder i

Top OFF
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TRIM ROD

NOTE:

For PORT side trim cylinder:

Before installing trim rod/piston, make sure the trim chamber
valve is positioned correctly.

Pour PTT fluid into the trim cylinder until it is topped off.
Insert the trim rod/piston assembly into cylinder and thread the
trim cylinder head by hand until fully seated.

Tighten the trim cylinder head to specified torque using special
tool.

[®] Trim cylinder head: 160 N-m (16.0 kg-m, 116 Ib-ft)
09944-09810: PTT trim cap tool

MANUAL RELEASE VALVE

Oil and install the manual release valve @.
Tighten the valve to specified torque.
Install snap ring @.

[!] Manual release valve: 3.5 N-m (0.36 kg-m, 2.6 Ib-ft)

PTT MOTOR
See the PTT motor installation section on page 8-18.

RESERVOIR

Install O-ring @ and reservoir 2, then tighten screws to speci-
fied torque.

Pour recommended PTT fluid into reservoir until specified level.

[!] Reservoir screw: 5 N-m (0.5 kg-m, 3.5 Ib-ft)

Trim rod

Trim chamber

valve

Trim X%

cylinder
head

X

—
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AIR BLEEDING

(Air bleeding on unit as alone)

Before installing the PTT unit on the outboard motor, use the fol-
lowing procedure to bleed air from the system.

1.
2.

Support the PTT unit in an upright position in a vise.

Fill the reservoir with PTT oil to the specified level, then
install oil filler plug.

Tighten the manual release valve to the specified torque.
Connect the PTT cable extension to the PTT motor cable
connector.

09945-79310: PTT cable extension

5. Connect the two extension cable lead wires (G to pos./Bl to
neg.) to the battery as shown in the illustration. Operate the
PTT motor until the PTT rod is in the fully trimmed down
position (completely contracted).

If the rod does not come down smoothly, push it in by hand
while operating the motor.

6. Reverse the two extension cable lead wires (Bl to pos./G to
neg.).

Operate the PTT motor until the PTT rod is in the full tilt up
position (fully extended)

If the rod does not come up smoothly, pull it up by hand
while operating the motor.

7. Remove the reservoir oil filler plug and fill with PTT fluid to
the specified level.

8. Repeat procedures 5 — 7 until the fluid level in the PTT unit
stabilizes at the specified position.

NOTE:

Repeat the air bleeding procedure after the PTT unit has been
installed on the outboard motor.
(For air bleeding, see page 8-3.)

Qil level (when full-tilted position)
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PTT MOTOR
REMOVAL

NOTE:

Before removing PTT motor, wash the PTT body with a stiff bris-
tle brush and hot, soapy water to remove sand or dirt and dry the
PTT body with compressed air.

Place the lower of the PTT unit in a vise.
Tighten the vise only enough to secure the PTT unit, DO NOT
OVER TIGHTEN.

NOTE:

To prevent damage to the PTT cylinder use wood blocks, vise
jaw protectors, etc., between the vise jaws and PTT components
before tightening vise.

Remove the four (4) screws securing the PTT motor to the PTT
manifold.

Detach the PTT motor from PTT manifold.
Note the position of drive joint M and O-ring @ and remove
them.

PTT MOTOR DISASSEMBLY

For correct assembly, scribe an alignment mark on the field
case and brush holder.

Slide cable protector tube upward.

Remove the screw securing the motor cable holder @, then
slide motor cable holder and grommets 2 out as shown in fig-
ure.

Remove the two (2) screws @ securing the field case to the
brush holder.
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Slide the field case upward and away from the brush holder.
NOTE:

When separating field case from brush holder, push the PTT
motor cables into brush holder as the field case is removed.

Disconnect PTT motor cables from brush holder.
Remove armature from field case.
Note the position of the O-ring encircling the brush holder.

INSPECTION

Armature and commutator

Check for continuity between the commutator and the armature
core/shatft.

Replace armature if continuity is indicated.

09930-99320: Digital tester
Tester range: _A._ (Continuity)

Check continuity between adjacent commutator segments.
Replace armature if no continuity is indicated.

Inspect the commutator surface.
If surface is gummy or dirty, clean with 400 grit emery paper.

Measure commutator outside diameter.
09900-20101: Vernier calipers

Commutator outside diameter:
Standard 22.0 mm (0.87 in)
Service limit  21.0 mm (0.83in)
If measurement exceeds service limit, replace armature.

7R

‘al
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Ensure that the mica (insulator) between commutator segments
is undercut to specified depth. SEGMENT
Commutator undercut: ©)
Standard 1.6 — 1.9 mm (0.06 — 0.07 in) S
Service limit 1.0 mm (0.04 in) /
If undercut is less than service limit, cut to specified depth. MICA

NOTE:
Remove all particles of mica and metal using compressed air.

A WARNING

Wear safety glasses when using compressed air.

Brushes
Check the length of each brush.

09900-20101: Vernier calipers

Brush length:
Standard 9.8 mm (0.39 in)
Service limit 5.5 mm (0.22 in)

If brushes are worn down to the service limit, they must be
replaced.

O-Ring
Inspect the O-ring between the PTT motor and PTT manifold.
Replace if cuts, nicks or tears are found.

ASSEMBLY

Assembly is reverse of disassembly with special attention to fol-

lowing steps.

« Install armature to brush holder first.
When installing the armature, use care to avoid breaking the
brushes.

« Match up previously scribed alignment marks.

* When assembling field case to brush holder, pull out on the
PTT motor cables as the field case is assembled into position.

(@ Commutator undercut
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» Apply silicone seal to PTT motor cable holder and grommets
and install cable holder screw.

PTT MOTOR INSTALLATION

Installation is reverse of removal with special attention to follow-

ing steps.

« Ensure that the drive joint @ is aligned and firmly inserted into
the gear pump assembly.

* Fit O-ring @ to PTT motor.

* Check the level of PTT fluid contained in the PTT manifold. If
level is low, add recommended PTT fluid until level with mat-
ing surface of PTT motor.

» Ensure that the faces of the PTT motor and pump unit are free
of dirt or debris.
When attaching the PTT motor to the PTT manifold, ensure
that the tip of armature shaft fits firmly into the drive joint .

 Tighten the four (4) screws to specified torque.
[®] PTT motor screw: 5 N-m (0.5 kg-m, 3.6 Ib-ft)

e Pour recommended PTT fluid into reservoir until specified
level.

» Perform the air bleeding procedure.
For air bleeding, see page 8-14.
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INSTALLATION

Installation is reverse order of removal with special attention to
the following steps.

Lower tilt rod to full down position.

Place the PTT unit in position between the clamp brackets.
Tighten the clamp bracket shaft nut @ to specified torque.

[!] Clamp bracket shaft nut: 43 N-m (4.3 kg-m , 31.0 Ib-ft)

NOTE:
After tightening clamp bracket shaft nut with specific torque,
bend lock washer edge @ toward nut for locking.

Tighten eight (8) PTT unit retaining bolts 2, pre-coated with
thread lock, to specified torque.

99000-32050: THREAD LOCK “1342"
[®) PTT unit retaining bolt: 50 N-m (5.0 kg-m, 36.0 Ib-ft)

Install anode ), then tighten bolts securely.
Install bonding wire @, then tighten screw securely.




8-20 POWER TRIM AND TILT

Apply Water Resistant Grease to tilt rod upper bushes ®), then
install bushes in tilt rod.

Operate the PTT motor to extend the PTT rod upward.

Align the tilt rod with the hole in the swivel bracket as the tilt rod
extends.

99000-25160: SUZUKI WATER RESISTANT GREASE

Apply Water Resistant Grease to the PTT rod upper shaft ®,
then insert the shaft through the swivel bracket and tilt rod.

99000-25160: SUZUKI WATER RESISTANT GREASE
Secure the upper shaft with the snap ring @.

Route the PTT motor cable in through the lower cover and con-
nect the PTT cable connector to the PTT relay.

(Cable routing — See the WIRE/HOSE ROUTING section on
page 11-14 to 11-19.)

Check to ensure that all removed parts are back in original posi-
tion.
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PTT MOTOR RELAY

INSPECTION )
1. Disconnect battery cable from battery.
2. Remove the electric parts holder and PTT relay. (See page

—
[A—xou—l]|

4-30.)
3. Disconnect all cables/lead wires from PTT relay.
4. Check resistance between each two (2) lead wires. yJ u
09930-99320: Digital tester

Tester range: Q (Resistance)

Between “P” wire and “B” wire: 25-37 Q
Between “Lbl” wire and “B” wire: 25-37 Q

5. Connect “R” wire to positive @ terminal, and black wire to
negative © terminal of 12 V battery.

Each operation test must be performed within 3 — 5
seconds to avoid overheat damage to the relay coil.

6. Temporarily connect a jumper wire from the “P” lead wire to 1. Jumper wire )
the battery positive ® terminal, then check voltage between [ ]

“G” wire and “B” wire.

09930-99320: Digital tester

Tester range: DCV JJ u
Between “G” wire and “B” wire: 12 V (Battery voltage) L
7. Temporarily connect a jumper wire from the “Lbl” lead wire to Lbl p
the battery positive ® terminal, then check voltage between B
“BI” wire and “B” wire. | R
S)

Between “BI” wire and “B” wire: 12 V (Battery voltage) @ /lj

"""""" - Bl
BATTERY ®© GT%
12v
DCV
o

Q)
g

8. If inspection in step 4 and/or step 6, 7 fails, replace PTT
relay.
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PTT SWITCH

Test continuity between the switch lead wires at each of the
three switch positions.

09930-99320: Digital tester
Tester range: _A._ (Continuity)

Tester probe connection Tester

Red ®

Black ©

indicates

DN side
depressed

terminal @

terminal @

Continuity

UP side
depressed

terminal @

terminal @

Continuity

Not
depressed

terminal @

terminal @

terminal @

Infinity

TILT LIMIT SWITCH

INSPECTION w

I
Test continuity between wires. g f@é— Tilt limit switch
; |
7 -

If found defective, replace switch.
09930-99320: Digital tester
Tester range: _A._ (Continuity)

Push the switch actuator plate.
(Full tilt up position)

Release the switch actuator plate.
(Except for full tilt up position)

No continuity

Continuity
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OPERATION
COMPONENT PARTS

PTT motor
Qil reservoir
Gear pump
@ Down shuttle valve I ® ©) ©)
@ Down check valve — \ \ @
@ Up shuttle valve
@ Up check valve ;
® Up relief valve
® Down relief valve
@ Thermal relief valve o) Manual release valve
(. IWa
| f s
Tilt rod \%Ej
{ Check valve
(TE 3 j | Trim chamber valve Trim rod
Impact relief valve
Trim cylinder
Free piston

* When the manual valve is to be opened, turn the manual release valve to the left about three (3) turns.
* When the oil level of the system should be checked, inspect the reservoir by placing the motor in the full tilt up position.

PRINCIPLES OF OPERATION

By motor operation, the geared pump will be driven, and by turning the motor to the right or to the left, oil
flow will change its direction, and this causes up and down movements of the piston rod of the tilt cylinder
and the trim rod of the trim cylinder.



8-24 POWER TRIM AND TILT

TRIM & TILT UP

(1)When the PTT switch is operated in the “UP” position, the motor and gear pump will rotate in a clockwise
direction.

(2) Pressurized oil will open “Up” check valve ® and the oil will flow through “Up” shuttle valve ® to the
“Down” shuttle valve €. Following operation of valve ®, “Down” check valve © will open mechanically.

(3) Pressurized oil flows through the “Up” check valve ® to the bottom of the trim and tilt cylinders, thereby
pushing the trim and tilt pistons upward.

(4)Residual oil in the upper area of the tilt cylinder @& is returned to the geared pump through “Down” check
valve ©.

(5) Any oil in the area above both trim cylinder pistons will be returned to the reservoir and to the geared
pump through the check valve ®.

(6) Oil will then flow from the reservoir to the geared pump to stabilize the balance of the oil volumes.

(7)When the engine is fully tilted up, oil pressure will correspondingly increase in the lower chamber of the
tilt and trim cylinders. But, to protect the PTT unit from excessively high pump pressure, the “Up” relief
valve © begins to open.
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TILT DOWN & TRIM IN

(1)When the PTT switch is operated in the “DOWN” position, the motor and gear pump will rotate in a coun-
terclockwise direction.

(2) The oil pressure will open the “Down” check valve © and oil will be forced through the “Down” shuttle
valve . When the oil reaches “Up” shuttle valve ®), the “Up” check valve ® will begin to open mechani-
cally.

(3) The pressurized oil flows through “Down” check valve © and then enters the upper area of the tilt cylin-
der. This thereby forces the tilt rod piston downward.

(4)When the swivel bracket contacts the trim rams, the check valve ® will begin to open, oil flows into the
upper area in the trim cylinder.

This pressure forces the trim pistons downward.

(5) Qil from the lower area of the trim and tilt cylinders now returns to the pump through “Up” check valve ®.

(6) Throughout the tilt action operation range, there is a difference in oil volume between the upper and
lower chambers of the tilt cylinder, and any surplus oil is therefore directed to the reservoir by means of
the “Down” relief valve Q.

(7) Throughout trim operation range, oil will be discharged from the bottom of all three cylinders and the
pump will supply oil to the upper chamber of the tilt and trim cylinders. Excess oil is then vented to the
reservoir through the “Down” relief valve (.

(8) To prevent damage from excessive oil pressure when all three rods are fully retraced, this pressure is
relieved through the “Down” relief valve (.

o %f

©

§
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TILT SYSTEM PRESSURE RELIEF

(1) If engine speed exceeds approx. 1500 RPM when operating in shallow water drive mode, oil pressure will
increase underneath the tilt piston. The relief valve © (incorporated in the manual release valve ®) will
then open.

(2) The oil below the tilt piston will then flow to the reservoir through the relief valve ©.

(3) As the power of the engine continues to exert downward force on the tilt piston, this will open “Down”
check valve ©, thereby allowing oil from the reservoir to flow into the chamber above the tilt piston.

(4) In this way, high internal pressure is relieved and the engine will slowly tilt downward until it reaches the
highest position in the Trim range.

THERMAL EXPANSION RELIEF

(1)High ambient temperature will, through thermal expansion, induce a build-up of oil pressure inside the
PTT unit.

(2) Expansion of the oil and the resulting high pressure will open the relief valve ©), thereby providing unit
protection by directing oil back to the reservoir.
Expanded oil in the tilt cylinder upper chamber will return to reservoir passing through impact relief valve
O=> free piston check valve @=> thermal relief valve ©.

Tilt relief

Thermal
relief

‘

) || e—

;
< |

T3
=
— T3
¥

=
£
T
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SHOCK ABSORBER CIRCUIT

This incorporated safety feature is for protection of the gearcase and prevention of internal PTT pressure

build-up in the event of an impact.

(1) The pressure from a sudden impact will make impact relief valve © open, allowing oil from the upper
area of the tilt cylinder to flow into the area between the tilt rod piston and the free piston. The tilt rod will
then extend.

(2) When the moment of impact has passed, the PTT DOWN switch must be activated to return the engine
to within the normal trim range. When the switch is pressed, the oil between the piston and free piston will
be directed to the cylinder upper chamber via the return valve N below the tilt piston.

Q)

iy
=i

Id

)
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MANUAL RELEASE CIRCUIT (DOWN MODE)

(1) By opening the manual release valve ®), the engine can be lowered manually to a running position. Oil
underneath the tilt piston will be directed through this valve into the area above the tilt rod piston.

(2) The volume of oil flowing from under the tilt rod piston will be larger than the area above the tilt rod piston
can accommodate. Excess oil therefore returns through the manual release valve ® to the reservoir.
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MANUAL RELEASE CIRCUIT (UP MODE)
(1) with the manual release valve ® open, the engine can also be raised manually to the fully tilted position.

(2) Oil from the upper chamber of the tilt cylinder will flow through valve ®) into the lower chamber of the cyl-

inder.
(3) The upward movement of the piston rod will increase the cylinder area beneath it, thereby allowing oil

from the reservoir to flow into this area.

v
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LOWER UNIT [Standard rotation (Right-hand) model]
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REMOVAL & DISASSEMBLY

Always disconnect the battery cable, before removing
lower unit.

Remove the main relay or shift actuator fuse from fuse
box to avoid damaging shift actuator while clutch link
rod has been removed.

Shift to “NEUTRAL” position.
Remove the clip, washer and clutch link rod @ from clutch lever

@.

Remove bolt and trim tab @.

Remove seven (7) bolts @ and separate gearcase & from
driveshaft housing.

NOTE:
Before gearcase is removed completely, disconnect speedome-
ter pick up tube ® from gearcase.




LOWER UNIT  9-3

Remove water tube spacer @.
Remove clutch rod ® from clutch shaft (if necessary).

Place a drain pan under oil drain plug.

Remove oil drain plug @ first then oil level plug @ and allow
gear oil to drain.

Inspect oil for water, contaminates or metal.

Remove cotter pin M from propeller nut and remove propeller
nut @.

Remove washer @), spacer @, propeller ® and stopper ® from
the propeller shaft.

A WARNING

To prevent injury from propeller blades, wear gloves
and place a block of wood between the anti-cavitation
plate and the propeller blade tips to lock the propeller
in place before attempting to remove propeller nut.
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Loosen four (4) bolts @, then remove water pump case .

Remove impeller @ and impeller key @.

Remove two bolts and shift rod guide housing stopper ®.
Remove pump under plate ® and dowel pins @.

Keep impeller key @ for reuse and discard the plate gasket.

Remove two (2) bolts M and shift rod guide housing assembly

@.

Remove two (2) bolts 1 securing the propeller shaft bearing
housing to the gearcase.

Using special tools, pull out the propeller shaft bearing housing.
Remove the propeller shaft and bearing housing assembly 2.

09930-30104: ® Sliding hammer
09930-30161: ® Propeller shaft remover
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Hold the pinion nut securely, then fit special tool to the driveshaft
and loosen the pinion nut.
Remove pinion nut @ and washer @.

09921-29410: Driveshaft holder

Use special tool to unscrew driveshaft oil seal housing @, then
remove oil seal housing from drive shaft.

09926-29310: Driveshaft housing remover

Remove driveshaft bearing spacer .

Slowly lift out driveshaft assembly 3.
Remove the pinion shim @.

NOTE:
The driveshaft pinion gear bearing contains 26 loose roller bear-
ings. Account for all roller bearings on disassembly.
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Remove the driveshaft collar ®.

Remove the pinion gear @.
Remove the forward gear @ and forward gear bearing 3.

Remove the bearing @ and back-up shim @ from forward gear.

Disassembly of propeller shaft components
Slide propeller shaft away from reverse gear 1 and bearing
housing assembly 2.

Remove the reverse gear 3, reverse gear back-up shim @.
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Remove the propeller shaft thrust washer %), propeller shaft
thrust bearing ®, bearing washer @ and shim ® from propeller
shaft bearing housing.

To disassemble propeller shaft components, refer to following:
(a) Remove horizontal slider .
(b) Remove spring @0 from clutch dog shifter.

(c) Use special tool to push the dog pin @ out of the clutch dog
shifter.

09922-89810: Shift pin remover

(d) Remove clutch dog shifter @ and connector pin assembly @
from propeller shaft.
Note the position of two (2) small detent balls @.

NOTE:
Be careful not to lose the two small detent balls on disassembly.

(e) Loosen and remove the connector pin @), then take out
detent ball @® and detent spring @ from connector body @.

NOTE:
To facilitate the removal of connector pin, lightly heat up the it
thread area using a heat gun.
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Disassembly of shift rod components
(a) Slide shift rod @ out of shift rod guide housing .

(b) Remove pin 3 and shifter yoke @.

Disassembly of water pump case
Remove inner sleeve 1 and rubber seal ring Q.

NOTE:
To facilitate the removal of inner sleeve from the pump case,

warm up the entire case using a heater like hair dryer.
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INSPECTION

NOTE:
If any component is worn excessively, cracked, defective or
damaged in any way, it must be replaced.

NOTE:
Thoroughly wash all metal components with cleaning solvent
and dry with compressed air.

A WARNING

Wear safety glasses when using compressed air.

PROPELLER

« Inspect propeller for bent, chipped or broken blades.
Replace or repair propeller if damaged or other conditions are
noted.

« Inspect propeller bush splines. Replace or repair propeller if
splines are worn or damaged.

* Inspect propeller bush for deterioration or slipping.
Replace if necessary.

GEARCASE

 Inspect the gearcase. Replace if cracked, damaged or other
abnormal conditions are noted.

« Visually check the pinion bearing. Replace gearcase if pitted,
rough or other abnormal conditions are noted.

GEARS/BEARING

* Inspect forward, reverse and pinion gear teeth and engaging
dogs.
Replace gears if damaged, worn or other abnormal conditions
are noted.

* Inspect propeller shaft forward bearing, forward gear bearing.
Replace bearing if pitted, noisy, rough or other abnormal con-
ditions are noted.
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PROPELLER SHAFT COMPONENTS

« Inspect horizontal slider and connector pin.
Replace if worn, damaged or other abnormal conditions are
noted.

* Inspect detent balls. Replace if wear, damage or other abnor-
mal conditions are noted.

« Inspect clutch dog shifter. Replace if chipped, worn, damaged
or other abnormal conditions are noted.

* Inspect dog pin. Replace if bent, worn or other abnormal con-
ditions are noted.

* Inspect propeller shaft/splines. Replace if worn, twisted, dam-
aged or other abnormal conditions are noted.

* Check detent spring by measuring its free length. If free
length is not within specifications, replace detent spring.

Detent spring free length (L)
Standard: 27.8 mm (1.09 in)
Service limit: 25.0 mm (0.98 in)

PROPELLER SHAFT BEARING HOUSING

« Inspect housing. Replace if cracked, damaged or other abnor-
mal conditions are noted.

* Inspect reverse gear bearing and propeller shaft thrust bear-
ing. Replace bearing if pitted, noisy, rough or other abnormal
conditions are noted.

« Check condition of oil seal and O-ring.

Replace oil seal and O-ring if nicked, cut, worn or other abnor-
mal conditions are noted.
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Replacing propeller shaft oil seal

1.

2.

Remove retaining ring @ and oil seal protector 2.

Extract seals @ with oil seal remover.

09913-50121: Oil seal remover

Do not reuse oil seal once removed.
Always use new oil seal.

3.

4.

Apply Water Resistant Grease to the inner circumference of
the housing.

Using an oil seal installer, drive the two oil seals (one at a
time) into the propeller shaft bearing housing.

The lipped portion of the seal must face towards the propel-
ler.

Apply Water Resistant Grease to the seal lips.

99000-25160: SUZUKI WATER RESISTANT GREASE

5.

Install the oil seal protector and retaining ring.

SHIFT ROD GUIDE HOUSING COMPONENTS

Inspect shift rod guide housing. Replace if cracked, damaged
or other abnormal condition.

Inspect shifter yoke. Replace if wear, damaged or other
abnormal conditions are noted.

Inspect shift rod/splines. Replace if worn, twisted, damaged or
other abnormal conditions are noted.

Inspect O-ring. Replace if nicked, cut, torn, swollen or other
abnormal conditions are noted.

Inspect oil seal. Replace if nicked, cut, worn or other abnor-
mal conditions are noted.

2,

&
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WATER PUMP AND RELATED ITEMS

« Inspect impeller. Replace if vanes are cut, torn, worn or other
abnormal conditions are noted.

 Inspect pump case. Replace if cracked, distorted or other
abnormal conditionds are noted.

 Inspect pump inner sleeve. Replace if worn, cracked, dis-
torted, corroded or other abnormal conditions are noted.

« Inspect under panel. Replace if cracked, distorted, corroded
or other abnormal conditions are noted.

Do not reuse seal ring once removed.
Always use new seal ring.

DRIVESHAFT OIL SEAL HOUSING

« Inspect housing. Replace if cracked, damaged or other abnor-
mal conditions are noted.

» Check condition of oil seals. Replace if nicked, cut, worn or
other abnormal conditions are noted.

* Inspect O-ring. Replace if worn, nicked, cut or other abnormal
conditions are noted.

Replacing driveshaft oil seal
1. Using special tool, remove two (2) oil seals out of the drive-

shaft oil seal housing.
09913-50121: Oil seal remover

2. Apply Water Resistant Grease to inner circumference of
driveshaft oil seal housing.

99000-25160: SUZUKI WATER RESISTANT GREASE

3. Grease the inner lips of oil seal. With the lips facing away
from driveshaft bearing, place seal in position and drive it
into the oil seal housing.

 Z

Direction of
water pump case
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DRIVESHAFT

* Inspect driveshaft/splines. Replace if worn, twisted, damaged
or other abnormal conditions are noted.

 Inspect driveshaft bearing, replace if pitted, noisy, rough or
other abnormal conditions are noted.
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ASSEMBLY & INSTALLATION

Assembly & installation are in reverse order of disassembly with

special attention to the following steps.

(E

—30

°—31

f—27 [®) 54 N'm

(5.5 kg-m, 40.0 Ib-ft)

33
[®) 17 N'm (1.7 kg-m, 12.3 Ib-ft)

28 [®] 83N'm

(8.3 kg-m, 60.0 Ib-ft)

10

17

27

37

CONOORWNE

. Shift rod

Cover

. Dust seal

Bolt

. Shift rod housing

O-ring
Pin

. Magnet

Pin

. Shifter yoke
11.
12.
13.
14.
15.
16.
. Plate
18.
19.
20.
21.
22.
23.
24,
25.
26.
. Bolt
28.
29.
30.
31
32.
33.
34.
35.
36.

Horizontal slider
Hose

Nipple

Dowel pin

Pinion bearing
Exhaust seal rubber

Trim tab

Bolt

Gearcase

Plug

Gasket

STBD water filter
PORT water filter
Screw

Cover

Bolt

Washer

Anode

Bolt

Bush

Bolt

Water pump case
Dowel pin

Key

. Case sealing
38.
39.
40.
41.
42.
43.

Sleeve

Water pump impeller
Bolt

Panel

Under panel

Gasket
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44. Driveshaft
45. Oil seal housing [!] 55 N'm
46. O-ring 93 (5.5 kg-m,
47. Oil seal 40 Ib-ft)
48. Nut

49. Spacer

50. Driveshaft bearing

51. Shim

52. Driveshatft collar

53. Pinion gear

54. Washer

55. Pinion nut 45

56. Plug L U | 46
57. Gasket
58. FWD Bearing

59. Bearing
60. Shim y S+

61. Forward gear & —48 m 98 N'm \

62. Connector pin @7 49 (10 kg-m,

63. Detent ball - ’ 72 Ib-ft) 87

64. Detent ball 50 &3] x

65. Detent spring N
66. Connector pin % }
67. Clutch dog shifter 44

68. Dog pin sl P D 84
69. Dog spring o

3 %

70. Reverse gear ’,”«.
I \?) o

),
I
> Q@ 9 €A
|
= ’ — 53 &3] 78 o=3]

©——54 - 76 77
< 73 74
/ (GearOLL|
55

[®) 10 N'm

56 (1.0 kg-m, 7.2 Ib-ft)

|@
57
71. Shim 84. Ring
72. Propeller shaft 85. Bolt
73. Washer 86. Anode
74. Bearing 87. Bolt
57 75. Washer 88. Stopper
76. Shim 89. Propeller
o) 77.0-ring 90. Propeller bush set
78. Bearing 91. Spacer
79. Propeller shaft bearing housing  92. Washer
56 10 N'm 80. Bgar_lng 93. N_ut
m (1.0 kg-m, 7.2 Ib-ft) 81. Circlip 94. Pin
' 82. Oil seal

83. Seal protector
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* Make sure that all parts used in assembly are clean
and lubricated.

e It is recommended that all seals, gaskets and
O-rings be replaced with new on assembly.

« After assembly, check parts for tightness and
smoothness of operation.

« Before final assembly, be absolutely certain that all
gear contact, shim adjustments and tolerances are
correct.

Failure to correctly adjust these areas will result in
lower unit damage.
(See “GEARS SHIMMING AND ADJUSTMENT” sec-
tion on page 9-27.)

* To insure accurate operation of the electronic shift
system, the output voltage from the shift position
sensor must be adjusted to the specification for
each shift position.

* When the lower unit and its components or the shift
link system components have been replaced, make
sure to check the output voltage of shift position
sensor in neutral and forward position. If the output
voltage is not within the specification, adjustment of
the shift position sensor is required. For shift posi-
tion sensor adjustment, see page 3-76.

FORWARD GEAR
Assemble the forward gear @, back-up shim @ and forward
gear bearing @, then install forward gear assembly.

99000-22540: SUZUKI OUTBOARD MOTOR GEAR OIL

DRIVESHAFT COLLAR
Install driveshaft collar @.

NOTE:
The tongue @ of collar must be located into groove on the gear-
case.
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PINION GEAR
Place pinion gear in gearcase.

NOTE:

Before installing pinion gear, check for the correct number and
position of pinion bearing rollers.

Use oil soluble grease to retain bearing rollers.

DRIVESHAFT

Install pinion shim @, then lower the driveshaft assembly 2
down into the gearcase until the bottom of shaft protrudes
through center of pinion.

DRIVESHAFT OIL SEAL HOUSING

* Apply Water Resistant Grease to the driveshaft oil seal.

» Apply Water Resistant Grease to O-ring @, then install O-ring
into groove on the driveshaft oil seal housing.

99000-25160: SUZUKI WATER RESISTANT GREASE

« Install driveshaft bearing spacer .

« Install driveshaft oil seal housing on gearcase, then tighten oll
seal housing to specified torque.

[!] Driveshaft oil seal housing: 100 N-m (10.0 kg-m, 72.5 Ib-ft)
09926-29310: Driveshaft housing remover
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PINION NUT
« Apply THREAD LOCK 1342 to the threads of pinion nut @
before threading it onto driveshatft.

99000-32050: THREAD LOCK “1342”

NOTE:

It is recommended the original pinion nut be used for the pur-
poses of shimming during repair. A new pinion nut should be
used on final assembly.

« Install washer @, pinion nut @), then tighten nut to specified
torque.

[®] Pinion nut: 145 N-m (14.5 kg-m, 105.0 Ib-ft)
09921-29410: Driveshaft holder

CHECKING GEAR BACKLASH

Before installing reverse gear, gear backlash should checked.
(See the “GEARS-SHIMMING AND ADJUSTMENT/Adjusting
gear backlash” section on page 9-28.)

09952-09310: Backlash indicator tool

PROPELLER SHAFT
« Slide the clutch dog shifter 2 onto the propeller shaft .

NOTE:

The side of clutch dog shifter negatively taper machined at both
sides of the dog must face towards forward gear. (Opposite side
of the dog has been machined only one side.)

1. Negatively taper
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« Insert detent spring @ and large detent ball @ into connector

body ®.
Install connector pin @, then tighten connector pin,
pre-coated with thread lock, to specified torque.

99000-32050: THREAD LOCK “1342"
[®] Connector pin: 23 N-m (2.3 kg-m, 16.6 Ib-ft)

« Install two small detent balls ® to connector pin assembly ©.

« Insert the connector pin assembly @ (with small detent balls)
into propeller shaft .

« Align the holes in the shifter dog and connector pin and then
slide the dog pin {0 through both dog and connector pin.

« Install the dog pin retaining spring @), ensuring that it fits
snugly into the groove on the dog shifter.

PROPELLER SHAFT/BEARING HOUSING
» Assemble the propeller shaft in the following sequence:

99000-25160: SUZUKI WATER RESISTANT GREASE
99000-22540: SUZUKI OUTBOARD MOTOR GEAR OIL

(a) Apply Water Resistant grease to O-ring @, then install
O-ring into groove on the propeller shaft bearing housing.

(b) Install shim ), bearing washer @), propeller shaft thrust
bearing @ and propeller shaft thrust washer ® into propeller

shaft bearing housing ®.
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(c) Install reverse gear back-up shim @ and reverse gear ® to
propeller shaft bearing housing.

(d) Slide propeller shaft @ into reverse gear and propeller shaft
bearing housing.
(e) Assemble horizontal slider 40 to connector pin.

NOTE:
Before installing propeller shaft/bearing housing assembly,
move shifter dog to bring horizontal slider to the neutral position.

» Using special tools, install the propeller shaft and housing
assembly in the gearcase.

09922-59410: Propeller shaft housing installer
09922-59420: Housing installer handle

* When the housing is fully seated, tighten both retaining bolts
to the specified torque.

[!] Bearing housing bolt: 50 N-m (5.0 kg-m, 36.1 Ib-ft)

RECHECKING GEAR BACKLASH

Recheck the gear backlash.

This should not be less than previously checked.

If less, reduce the number/thickness of reverse gear back-up
shims.

(See the “GEARS-SHIMMING AND ADJUSTMENT/RECHECK-
ING GEAR BACKLASH?” section on page 9-31.)

09952-09310: Backlash indicator tool
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CHECKING PROPELLER SHAFT THRUST PLAY
See the “GEARS-SHIMMING AND ADJUSTMENT/CHECKING
PROPELLER SHAFT THRUST PLAY” section on page 9-33.

SHIFT ROD GUIDE HOUSING

« Using an oil seal installer, drive the oil seal @ into the shift rod
guide housing 2.
The lipped portion of oil seal must face towards the driveshaft
housing.

99000-25160: SUZUKI WATER RESISTANT GREASE

« Attach shifter yoke @ to shift rod @, then insert pin ®.
« Install pin ® to shift rod, then slide shift rod guide housing
onto shift rod.

NOTE:
Be sure the horizontal slider is in the neutral position before
installing the shift unit (shift rod guide housing assembly.).

« Apply Water Resistant Grease to the shift rod guide housing
O-ring.

99000-25160: SUZUKI WATER RESISTANT GREASE

NOTE:
Before installing shift rod guide housing assembly, bring shifter
yoke to neutral position by turning shift rod right or left.

Front
direction
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« Install shift rod guide housing assembly by aligning shifter
yoke with groove in horizontal slider, then tighten two (2)
housing bolts securely.

e Turn shift rod from Neutral position to Forward and Reverse
position to check proper gear engagement.

* Apply enough Water Resistant Grease on oil seal before put-
ting seal cover @), then install seal cover.

/— Horizontal slider
I I |

| |

L] |

Shifter yoke

LEAKAGE CHECK
Check for leakage of oil seal and O-ring when applying specified
pressure inside of the gearcase.

09950-69512: Oil leakage tester
09952-99310: Air pump

Procedure

1. Install the test tool into the oil level hole.

2. Connect the air pump to the tester.

3. Rotate driveshaft and propeller shaft clockwise several times
and then apply specified pressure for the test.

NOTE:
Apply low initial pressure of 20 — 40 kPa, (0.2 — 0.4 kg/cm?, 2.8 —
5.7 psi) first, then apply specified pressure.

Leakage test pressure: 100 kPa (1.0 kg/cm?, 14.2 psi)

Do not exceed pressure of 110 kPa (1.1kg/cm?, 15.6
psi) or damage to oil seals will result.

4. Once stabilized, pressure should remain steady for at least 5
min.
If pressure does not fall, sealing performance is correct.
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WATER PUMP (Impeller & case)

 Place the dowel pins 1, under panel gasket @ and under
panel @ into position.

« Insert the key @ in the driveshaft and slide the impeller ®
onto driveshaft, ensuring that key and keyway are aligned.

« Place the seal ring @ into groove of the pump case ®, then
install inner sleeve ® to pump case.

Do not reuse seal ring once removed.
Always use new ring.

NOTE:
Before installing pump inner sleeve, apply water resistant
grease lightly between inner sleeve and pump case mating sur-
faces.

99000-25160: SUZUKI WATER RESISTANT GREASE

NOTE:

Before installing water pump case assembly, apply Water Resis-
tant Grease lightly on pump case inner sleeve and under panel
for initial lubrication.

99000-25160: SUZUKI WATER RESISTANT GREASE

« Install the pump case assembly @ while rotating driveshaft
clockwise to flex the impeller vanes in the correct direction.

» Securely tighten the four (4) pump case bolts @0 to the speci-
fied torque.

[®] Pump case bolt: 17 N-m (1.7 kg-m, 12.5 Ib-ft)
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« Install shift rod guide housing stopper @), then tighten stopper
bolts securely.

PROPELLER INSTALLATION
Install propeller stopper @ onto propeller shaft, then slide on the

propeller .

Fit spacer 3, washer @ and nut ®, then tighten nut to specified
torque.

Push cotter pin ® through nut and shaft, then bend to secure.

99000-25160: SUZUKI WATER RESISTANT GREASE
[®] Propeller nut: 55 N-m (5.5 kg-m, 40.0 Ib-ft)

LOWER UNIT INSTALLATION

* Apply Water Resistant Grease to clutch rod splines, then
install clutch rod @ by aligning clutch rod splines with splines
in clutch shaft.

99000-25160: SUZUKI WATER RESISTANT GREASE

« Ensure that shift rod 2 is at neutral position.

NOTE:
Before installing lower unit assembly, bring shift to neutral posi-
tion by turning shift rod right or left.

« Insert two (2) dowel pins .

* Apply Water Resistant Grease to driveshaft and shift rod
splines.

» Apply a light coating of SUZUKI SILICONE SEAL to mating
surfaces of gearcase and driveshaft housing.
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« Install spacer @ to water tube.

« Set the clutch control lever ® at Neutral position, then slide
the lower unit ® into place, ensuring that the top of driveshaft
engages properly with driven gear shaft and that water tube
locates in water pump case outlet.

NOTE:
In order for shift rod and clutch rod splines to be aligned cor-
rectly, clutch rod may need to be turned slightly right or left.

* Apply SUZUKI SILICONE SEAL to seven (7) gearcase bolts
@ and tighten them to specified torque.

[!] Gearcase bolt: 10 mm 55 N-m (5.5 kg-m, 40.0 Ib-ft)
12 mm 83 N-m (8.3 kg-m, 60.0 Ib-ft)

99000-25160: SUZUKI WATER RESISTANT GREASE
99000-31120: SUZUKI SILICONE SEAL

 Shift the clutch control lever to Forward and Reverse position
from Neutral position to check proper gear engagement.

» Connect the clutch link rod ®, then install washer @ and lock
pin 0.

GEAR OIL

Fill the gearcase with specified gear oil for initial testing and
recheck the level after 10 minutes. Top up if necessary.

(See “PERIODIC MAINTENANCE/GEAR OIL" section on page
2-6.)

99000-22540: SUZUKI OUTBOARD MOTOR GEAR OIL
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TRIM TAB

The trim tab counteracts or minimizes propeller torque “pull” felt
through the steering system.

If the steering is pulled to starboard or port side, adjust trim tab
with following procedure:

Adjusting

1. Loosen the bolt of trim tab.

2. Change direction of trim tab.

* To compensate for a veer to starboard, set trailing edge of tab
to the right (as viewed from behind).

* To compensate for a veer to port, set trailing edge of tab to
the left.

3. Tighten the bolt of trim tab.
4. Test ride the boat and repeat the procedure 1 — 3 to set the
trim tab in the best position.

With a properly adjusted trim tab, steering should be neutral and
there should be no tendency for the steering to be pulled to
either port or starboard.

1. Trim tab (\
2. Bolt
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LOWER UNIT GEARS- SHIMMING AND ADJUSTMENT

If lower unit has been rebuilt or has had components replaced,
shimming for correct gear contact and backlash will have to be
checked and/or adjusted to ensure smooth, reliable operation of

gears.

Shim/Washer & Mounting position

back-up shim

0.70, 0.75, 0.80, 0.85, 0.90

. Available Design
Numerical . e
. . thickness specification
index/item .
(mm) Thickness (mm)
Pinion gear 0.45, 0.50, 0.55, 0.60, 0.65, 10
back-up shim 0.70, 0.75, 0.80, 0.85, 0.90 :
Forward gear 0.45, 0.50, 0.55, 0.60, 0.65, 10
back-up shim 0.70, 0.75, 0.80, 0.85, 0.90 :
Propeller shaft
0.6,0.7,0.8,0.9, 0.95, 1.0,
@ | reverse thrust 11 115 1.0
washer
Reverse gear
@ g 0.45, 0.50, 0.55, 0.60, 0.65, 10

1

]

—

== ©)

T T k _?
Ve
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FORWARD GEAR/PINION GEAR
Follow the procedure below to adjust forward gear/pinion gear.

Step to prior to adjustment
1. Install standard pinion gear back-up shim thickness modified
according to + design specification mark on gear.

2. Correctly assemble driveshaft oil seal housing, driveshaft,
forward gear, pinion gear and related components. (See
page 9-16 to 9-18.)

Do not install reverse gear at this time.

3. Tighten pinion nut to specified torque.

[®] Pinion nut: 145 N-m (14.5 kg-m, 105.0 Ib-ft)

Adjusting gear backlash
(a) Assemble special tool to driveshaft as shown in figure.

09900-20602: Dial gauge
09900-20701: Magnetic stand
09952-09310: Backlash indicator tool

(b) Move shifter dog to reverse position, then set the special tool
to propeller shaft as shown in figure.

09951-09310: Gear adjust spring set

NOTE:
Use longer spring (free length: 42.3 mm, 1.67 in) in the gear
adjust spring set to adjust the forward gear backlash.

+ design
spec. mark
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(c) Install propeller shaft (with special tool) into gearcase.
(d) Install the special tool and then attach it to the propeller shaft
as shown.

09951-99310: Gear holder

(e) Turn the bolt M clockwise to push forward gear inward.

(f) Align dial gauge pointer at 90° to the mark on the backlash
indicator tool and read backlash on dial gauge by lightly
moving driveshaft clockwise and counterclockwise by hand.

Gear backlash: Approx. 0.4 — 0.7 mm (0.016 — 0.028 in)

« If the backlash measured is larger than the specification,
add the amount over the specification to the temporary use
forward gear back-up shim and install this shim.

 If the backlash measured is smaller than the specification,
subtract the amount less than the specification from the
temporary use forward gear back-up shim and install this
shim.

Checking and adjusting tooth contact pattern

(Pinion and Forward gear)

Check tooth contact pattern using the following procedure:

1. To assess tooth contact, apply a light coat of Prussian Blue
on the convex surface of forward gear.

2. Install propeller shaft and housing assembly (minus reverse
gear and internal components).

3. Push propeller shaft inward and hold in position.

4. Using driveshaft holder tool, rotate the driveshaft 5 — 6 times.

09921-29410: Driveshaft holder

®

O Backlash indicator tool
® Dial gauge
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5. Carefully pull out propeller shaft and housing to check tooth
contact pattern.

Optimum tooth contact

The optimum tooth contact is shown at right.

A shim adjustment may be necessary to obtain this contact pat-
tern.

Gear backlash should be checked when increasing or
decreasing shim thickness to adjust tooth contact.

Example (1)

Incorrect topside toe contact:

Correction measures:

» Decrease thickness of forward gear shim.

« Slightly decrease pinion gear shim thickness.

Do not set tooth contact in this position (top side toe
contact). Damage and chipping of forward and pinion
gear may result.

Example (2)

Incorrect bottom side toe contact:

Correction measures:

« Increase thickness of forward gear shim.

« Slightly increase pinion gear shim thickness.

Do not set tooth contact in this position (bottom side
toe contact). Chipping of pinion gear may result.

Concave side

oth width
Convex side
T

oe

TOOTH
CONTACT
PATTERN

Tooth top

Tooth bottom

Optimum tooth contact
approx. 1/3 of

tooth width
approx.
1mm
HEEL
g?—’ — Joe
Convex side

EXAMPLE OF INCORRECT
Top side toe contact

EXAMPLE OF INCORRECT
Bottom side toe contact

ﬁ__/// TOE

HEEL (——’/
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CHECKING GEAR BACKLASH

After obtaining optimum tooth contact, gear backlash should be
measured.

(For measure the gear backlash, see “Adjusting gear backlash”
section on page 9-28.)

09900-20602: Dial gauge
09900-20701: Magnetic stand
09952-09310: Backlash indicator tool

Designate this amount of gear backlash as (A).
Gear backlash: Approx. 0.4 — 0.7 mm (0.016 — 0.028 in)

NOTE:
Gear backlash (A) must be known to adjust reverse gear shim.

RECHECKING GEAR BACKLASH

(Reverse gear back-up shim adjustment)

After adjusting forward gear tooth contact pattern, follow the pro-
cedure below to adjust reverse gear.

1. Correctly assemble driveshaft oil seal housing, driveshatft,
forward gear, pinion gear and related components. (See
page 9-16 to 9-18.)

2. Tighten pinion nut to specified torque.
[®] Pinion nut: 144 N-m (14.4 kg-m, 105.0 Ib-ft)

3. Correctly assemble reverse gear, propeller shaft, propeller
shaft thrust bearing, propeller shaft bearing housing and
related components.

When assembling the reverse gear and propeller shaft hous-
ing assembly, place the special tool between clutch dog
shifter and reverse gear as shown in the illustration.

®

O Backlash indicator tool
® Dial gauge
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NOTE:

« Before installing special tool, move shifter dog to forward posi-
tion.

« Use longer spring (free length: 42.3 mm, 1.67 in) in the gear
adjust spring set to adjust the reverse gear backlash.

09951-09310: Gear adjust spring set

4. Install reverse gear and propeller shaft housing assembly
into gearcase, then tighten both bearing housing retaining
bolts to specified torque.

5. Assemble special tool to driveshaft as shown in figure.

09900-20602: Dial gauge
09900-20701: Magnetic stand
09952-09310: Backlash indicator tool

6. Read backlash on dial gauge by lightly moving driveshaft
clockwise and counterclockwise by hand.
Designate this measurement as backlash (B).

Reverse gear backlash:
Approx. 0.5 -0.8 mm (0.020 — 0.031 in)

7. Compare backlash (B) to backlash (A). (See page 9-31.)

8. Reverse gear back-up shim adjustment is correct if (B) is
equal or more to (A).
If (B) is less than (A), reduce reverse gear back-up shim
thickness.

O Backlash indicator tool
® Dial gauge
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CHECKING PROPELLER SHAFT THRUST PLAY

After adjusting all gear positions, measure the propeller shaft
thrust play. If not within the following specification, a shim
adjustment is required.

Propeller shaft thrust play:
Approx. 0.1 — 0.2 mm (0.004 — 0.008 in.)

NOTE:
Use only the propeller shaft reverse thrust washer to adjust

thrust play.

Measurement step:
1. Assemble gear adjusting gauge to the propeller shaft.

09951-09511: Gear adjusting gauge

2. Push propeller shaft inward.
3. Hold shaft in and set dial gauge pointer to zero.
4. Slowly pull shaft outward and read the maximum thrust play
on the dial gauge.
 If measurement is more than specification, increase pro-
peller shaft reverse thrust washer thickness.
 If measurement is less than specification, reduce reverse
thrust washer thickness.
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LOWER UNIT [Counter rotation (Left-hand) model]
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REMOVAL & DISASSEMBLY

Always disconnect the battery cable, before removing
lower unit.

Remove the main relay or shift actuator fuse from fuse
box to avoid damaging shift actuator while clutch link
rod has been removed.

Shift to “NEUTRAL” position.
Remove the clip, washer and clutch link rod @ from clutch lever

@.

Remove bolt and trim tab @.

Remove seven (7) bolts @ and separate gearcase & from
driveshaft housing.

NOTE:
Before gearcase is removed completely, disconnect speedome-
ter pick up tube ® from gearcase.
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Remove water tube spacer @.
Remove clutch rod ® from clutch shaft (if necessary).

Place a drain pan under oil drain plug.

Remove oil drain plug @ first then oil level plug @ and allow
gear oil to drain.

Inspect oil for water, contaminates or metal.

Remove cotter pin M from propeller nut and remove propeller
nut @.

Remove washer @), spacer @, propeller ® and stopper ® from
the propeller shaft.

A WARNING

To prevent injury from propeller blades, wear gloves
and place a block of wood between the anti-cavitation
plate and the propeller blade tips to lock the propeller
in place before attempting to remove propeller nut.
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Loosen four (4) bolts @, then remove water pump case .

Remove impeller @ and impeller key @.

Remove two bolts and shift rod guide housing stopper ®.
Remove pump under plate ® and dowel pins @.

Keep impeller key @ for reuse and discard the plate gasket.

Remove two (2) bolts M and shift rod guide housing assembly

@.

Remove two (2) bolts 1 securing the propeller shaft bearing
housing to the gearcase.

Using special tools, pull out the propeller shaft bearing housing.
Remove the propeller shaft and bearing housing assembly 2.

09930-30104: ® Sliding hammer
09930-30161: ® Propeller shaft remover
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Hold the pinion nut securely, then fit special tool to the driveshaft
and loosen the pinion nut.
Remove pinion nut @ and washer @.

09921-29410: Driveshaft holder

Use special tool to unscrew driveshaft oil seal housing @, then
remove oil seal housing from drive shaft.

09926-29310: Driveshaft housing remover

Remove driveshaft bearing spacer .

Slowly lift out driveshaft assembly 3.
Remove the pinion shim @.

NOTE:
The driveshaft pinion gear bearing contains 26 loose roller bear-
ings. Account for all roller bearings on disassembly.
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Remove the driveshaft collar ®.

Remove the pinion gear @.

Remove the reverse gear @ and back-up shim @.

Disassembly of forward gear and propeller shaft compo-
nents

To disassemble forward gear and propeller shaft components,
refer to following:

(a) Remove horizontal slider .

(b) Remove spring @ from clutch dog shifter.

(c) Use special tool to push the dog pin ® out of the clutch dog
shifter.

09922-89810: Shift pin remover
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(d) Remove clutch dog shifter @ and connector pin assembly
® from propeller shaft.
Note the position of two (2) small detent balls ®.

NOTE:
Be careful not to lose the two small detent balls on disassembly.

(e) Loosen and remove the connector pin @), then take out
detent ball ® and detent spring @ from connector body 0.

NOTE:
To facilitate the removal of connector pin, lightly heat up the it
thread area using a heat gun.

() Remove the forward gear @) and back-up shim @.

(9) Loosen and remove forward gear bearing stopper @ from
bearing housing, then take out the forward gear bearing
washer (9 from bearing housing.

09951-19820: Bearing stopper remover




10-8 LOWER UNIT

(n) Slide propeller shaft assembly @® away from propeller shaft
bearing housing.

() Remove the propeller shaft thrust bearing @), bearing
washer @ and thrust shim @® from propeller shaft bearing
housing.

() Remove the forward gear bearing 4, concave washer @),
thrust spacer @ and thrust bearing @ from propeller shaft

®@.

Disassembly of shift rod components
(a) Slide shift rod @ out of shift rod guide housing @.

(b) Remove pin @ and shifter yoke @.
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Disassembly of water pump case
Remove inner sleeve @ and rubber seal ring @.

NOTE:
To facilitate the removal of inner sleeve from the pump case,

warm up the entire case using a heater like hair dryer.
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INSPECTION

NOTE:

If any component is worn excessively, cracked, defective or
damaged in any way, it must be replaced.

NOTE:

Thoroughly wash all metal components with cleaning solvent
and dry with compressed air.

A WARNING

Wear safety glasses when using compressed air.

PROPELLER

« Inspect propeller for bent, chipped or broken blades.
Replace or repair propeller if damaged or other conditions are
noted.

« Inspect propeller bush splines. Replace or repair propeller if
splines are worn or damaged.

« Inspect propeller bush for deterioration or slipping.
Replace if necessary.

GEARCASE

* Inspect the gearcase. Replace if cracked, damaged or other
abnormal conditions are noted.

« Visually check the pinion bearing. Replace gearcase if pitted,
rough or other abnormal conditions are noted.

* Visually check the reverse gear bearing. Replace bearing if
pitted, noisy, rough or other abnormal conditions are noted.
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GEARS/BEARING

* Inspect forward, reverse and pinion gear teeth and engaging
dogs.
Replace gears if damaged, worn or other abnormal conditions
are noted.

* Inspect propeller shaft forward bearing.
Replace bearing if pitted, noisy, rough or other abnormal con-
ditions are noted.

FORWARD GEAR BEARING/THRUST
BEARING

e Visually check forward gear bearing and thrust bearing.
Replace if pitted, noisy, rough or other abnormal conditions
are noted.

PROPELLER SHAFT COMPONENTS

« Inspect horizontal slider and connector pin.
Replace if worn, damaged or other abnormal conditions are
noted.

* Inspect detent balls. Replace if wear, damage or other abnor-
mal conditions are noted.

* Inspect clutch dog shifter. Replace if chipped, worn, damaged
or other abnormal conditions are noted.

* Inspect dog pin. Replace if bent, worn or other abnormal con-
ditions are noted.

* Inspect propeller shaft/splines. Replace if worn, twisted, dam-
aged or other abnormal conditions are noted.

e Check detent spring by measuring its free length. If free
length is not within specifications, replace detent spring.

Detent spring free length (L)
Standard: 27.8 mm (1.09 in)
Service limit: 25.0 mm (0.98 in)
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PROPELLER SHAFT BEARING HOUSING

« Inspect housing. Replace if cracked, damaged or other abnor-
mal conditions are noted.

* Inspect propeller shaft thrust bearing and propeller shaft bear-
ing. Replace bearing if pitted, noisy, rough or other abnormal
conditions are noted.

« Check condition of oil seal and O-ring.

Replace oil seal and O-ring if nicked, cut, worn or other abnor-
mal conditions are noted.

Replacing propeller shaft oil seal
1. Remove retaining ring @ and oil seal protector @.

2. Extract seals @ with oil seal remover.
09913-50121: Oil seal remover

Do not reuse oil seal once removed.
Always use new oil seal.

3. Apply Water Resistant Grease to the inner circumference of
the housing.

4. Using an oil seal installer, drive the two oil seals (one at a
time) into the propeller shaft bearing housing.
The lipped portion of the seal must face towards the propel-
ler.
Apply Water Resistant Grease to the seal lips.

99000-25160: SUZUKI WATER RESISTANT GREASE

5. Install the oil seal protector and retaining ring.
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SHIFT ROD GUIDE HOUSING COMPONENTS

Inspect shift rod guide housing. Replace if cracked, damaged
or other abnormal conditions are noted.

Inspect shifter yoke. Replace if wear, damaged or other
abnormal conditions are noted.

Inspect shift rod/splines. Replace if worn, twisted, damaged or
other abnormal conditions are noted.

Inspect O-ring. Replace if nicked, cut, torn, swollen or other
abnormal conditions are noted.

Inspect oil seal. Replace if nicked, cut, worn or other abnor-
mal conditions are noted.

WATER PUMP AND RELATED ITEMS

Inspect impeller. Replace if vanes are cut, torn, worn or other
abnormal conditions are noted.

Inspect pump case. Replace if cracked, distorted or other
abnormal conditions are noted.

Inspect pump inner sleeve. Replace if worn, cracked, dis-
torted, corroded or other abnormal conditions are noted.

Inspect under panel. Replace if cracked, distorted, corroded
or other abnormal conditions are noted.

Do not reuse seal ring once removed.
Always use new seal ring.
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DRIVESHAFT OIL SEAL HOUSING

« Inspect housing. Replace if cracked, damaged or other abnor-
mal conditions are noted.

« Check condition of oil seals. Replace if nicked, cut, worn or
other abnormal conditions are noted.

* Inspect O-ring. Replace if worn, nicked, cut or other abnormal
conditions are noted.

Replacing driveshaft oil seal
1. Using special tool, remove two (2) oil seals out of the drive-
shaft oil seal housing.

09913-50121: Oil seal remover

2. Apply Water Resistant Grease to inner circumference of
driveshaft oil seal housing.

99000-25160: SUZUKI WATER RESISTANT GREASE

3. Grease the inner lips of oil seal. With the lips facing away
from driveshaft bearing, place seal in position and drive it
into the oil seal housing.

DRIVESHAFT

« Inspect driveshaft/splines. Replace if worn, twisted, damaged
or other abnormal conditions are noted.

* Inspect driveshaft bearing, replace if pitted, noisy, rough or
other abnormal conditions are noted.

J

Direction of
water pump case
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ASSEMBLY & INSTALLATION

Assembly & installation are in reverse order of disassembly with
special attention to the following steps.

(E

33
[®] 17 N'm (1.7 kg-m, 12.3 Ib-ft)

. Shift rod
Cover
Dust seal
Bolt
. Shift rod housing
O-ring
Pin
Magnet
Pin
10. Shifter yoke
11. Horizontal slider
12. Hose
13. Nipple
14. Dowel pin
15. Pinion bearing
16. Exhaust seal rubber
17. Plate
18. Trim tab
19. Bolt
20. Gearcase
21. Plug
22. Gasket
23. STBD water filter
€S 18 24. PORT water filter
“““““ 25. Screw
19 26. Cover

/ 29 27.Bolt

g 28. Bolt

—28 (™ s3nm 29. Washer

s (8.3 kg-m, 60.0 Ib-ft) 30. Anode

—30 31. Bolt

@31 32.Bush

33. Bolt
34. Water pump case
35. Dowel pin
36. Key
37. Case sealing
38. Sleeve

% %T &—26 39. Water pump impeller

CoNOOOAMLWNE

40. Bolt
41. Panel
42. Under panel

5—27 [®] 54 N'm 43. Gasket
(5.5 kg-m, 40.0 Ib-ft)
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44. Driveshatft

45. Oil seal housing
46. O-ring

47. Oil seal

48. Nut

49. Spacer

50. Driveshaft bearing
51. Shim

52. Driveshatft collar
53. Pinion gear

54. Washer

55. Pinion nut

56. Plug

57. Gasket

58. Spacer

59. Bearing 1
60. Bearing

61. Shim

62. Reverse gear

63. Connector pin
64. Detent ball

65. Detent ball

66. Detent spring

67. Connector pin
68. Clutch dog shifter
69. Dog pin

70. Dog spring

45

@ 46 =]

S—a7

W/R Gs|

€)— a9
) @)
%50
— i
(L I)—-s51

|
53

©&——54

55

[®) 144 N'm
(14.5 kg-m,
105 Ib-ft)

[®) 10 N'm

56 (1.0 kg-m, 7.2 Ib-ft)

60

56 [®] 10 N-m
(1.0 kg-m, 7.2 Ib-ft)

& 43 [® 98 Nm
(10 kg-m,

62
61

94

72 lo-ft) .

I
I

71
70

71. Forward gear
72. Shim

73. Stopper

74. Washer

75. Bearing

76. Thrust washer
77. Spacer

78. Bearing

79. Propeller shaft
80. Bearing

81. Washer

82. Washer

83. O-ring

84. Propeller shaft bearing housing

[®) 50 N-m
90 (5.0 kg-m,
36.1 Ib-ft)

—

[®] 55 N'm
98 (5.5 kg-m,
40 Ib-ft)

97
96 99
!

-

91 92
.
87

W

GearOIL|

I

/

78

P

77

76
75
4

. Bearing

. Circlip

. Oil seal

. Seal protector
.Ring

. Bolt

. Anode

. Bolt

. Stopper

. Propeller

. Propeller bush set
. Spacer

. Washer

. Nut

99. Pin
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« Make sure that all parts used in assembly are clean
and lubricated.

e It is recommended that all seals, gaskets and
O-rings be replaced with new on assembly.

« After assembly, check parts for tightness and
smoothness of operation.

» Before final assembly, be absolutely certain that all
gear contact, shim adjustments and tolerances are
correct.

Failure to correctly adjust these areas will result in
lower unit damage.
(See “GEARS SHIMMING AND ADJUSTMENT” sec-
tion on page 10-30.)

* To insure accurate operation of the electronic shift
system, the output voltage from the shift position
sensor must be adjusted to the specification for
each shift position.

* When the lower unit and its components or the shift
link system components have been replaced, make
sure to check the output voltage of shift position
sensor in neutral and forward position. If the output
voltage is not within the specification, adjustment of
the shift position sensor is required. For shift posi-
tion sensor adjustment, see page 3-76.

REVERSE GEAR
Place the back-up shim ) into position, then install reverse gear

@.
99000-22540: SUZUKI OUTBOARD MOTOR GEAR OIL

DRIVESHAFT COLLAR
Install driveshaft collar @.

NOTE:
The tongue @ of collar must be located into groove on the gear-
case.
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PINION GEAR

Place pinion gear in gearcase.

NOTE:

Before installing pinion gear, check for the correct number and
position of pinion bearing rollers.

Use oil soluble grease to retain bearing rollers.

DRIVESHAFT

Install pinion shim @, then lower the driveshaft assembly @
down into the gearcase until the bottom of shaft protrudes
through center of pinion.

DRIVESHAFT OIL SEAL HOUSING

» Apply Water Resistant Grease to the driveshaft oil seal.

» Apply Water Resistant Grease to O-ring @, then install O-ring
into groove on the driveshaft oil seal housing.

99000-25160: SUZUKI WATER RESISTANT GREASE

« Install driveshaft bearing spacer .

« Install driveshaft oil seal housing on gearcase, then tighten oil
seal housing to specified torque.

[!] Driveshaft oil seal housing: 100 N-m (10.0 kg-m, 72.5 Ib-ft)
09926-29310: Driveshaft housing remover
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PINION NUT
« Apply THREAD LOCK “1342” to the threads of pinion nut @
before threading it onto driveshatft.

99000-32050: THREAD LOCK “1342”

NOTE:

It is recommended the original pinion nut be used for the pur-
poses of shimming during repair. A new pinion nut should be
used on final assembly.

« Install washer @, pinion nut ), then tighten nut to specified
torque.

[®] Pinion nut: 145 N-m (14.5 kg-m, 105.0 Ib-ft)
09921-29410: Driveshaft holder

CHECKING GEAR BACKLASH
Before installing forward gear, gear backlash should checked.

Gear backlash: Approx. 0.5 - 0.7 mm (0.020 — 0.028 in)

(See the “GEARS-SHIMMING AND ADJUSTMENT/ADJUST-
ING GEAR BACKLASH?" section on page 10-31.)

09952-09310: Backlash indicator tool

FORWARD GEAR/PROPELLER SHAFT/
BEARING HOUSING
» Assemble the propeller shaft in the following sequence:

99000-25160: SUZUKI WATER RESISTANT GREASE
99000-22540: SUZUKI OUTBOARD MOTOR GEAR OIL

(a) Apply Water Resistant grease to O-ring @, then install the
O-ring into groove on the propeller shaft bearing housing.

(b) Install thrust shim @), bearing washer 3 and propeller shaft
thrust bearing @ into propeller shaft bearing housing ®.
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(c) Install the thrust bearing ®, thrust spacer @), concave
washer ® and forward gear bearing © to propeller shaft 0.

(d) Slide propeller shaft assembly into propeller shaft bearing
housing.

(e) Install the forward gear bearing washer ) and bearing stop-
per @, then tighten bearing stopper to the specified torque.

[!] Bearing stopper: 100 N-m (10 kg-m, 72.3 Ib-ft)
09951-19820: Bearing stopper installer

NOTE:
The tab of bearing washer must be located into groove on the
bearing housing.
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(f) Install the forward gear @ and back-up shim @.

(9) Slide the clutch dog shifter @ onto the propeller shaft.

NOTE:

The side of the clutch dog shifter negatively taper machined at
both sides of the dog must face towards forward gear. (Opposite
side of the dog has been machined only one side.)

(h) Insert detent spring @ and large detent ball @ into connec-
tor body @®.
Install connector pin @, then tighten connector pin,
pre-coated with thread lock, to specified torque.

99000-32050: THREAD LOCK “1342”
[®] Connector pin: 23 N-m (2.3 kg-m, 16.6 Ib-ft)

() Install two small detent balls @ to connector pin assembly
@.

() Insert the connector pin assembly @) (with small detent
balls) into propeller shaft.




10-22  LOWER UNIT

(k) Align the holes in the shifter dog and connector pin and then
slide the dog pin @ through both dog and connector pin.

() Install the dog pin retaining spring @, ensuring that it fits
snugly into the groove on the dog shifter.
(m) Assemble horizontal slider @ to connector pin.

NOTE:
Before installing propeller shaft/bearing housing assembly,
move shifter dog to bring horizontal slider to the neutral position.

(n) Using special tools, install the propeller shaft and housing
assembly in the gearcase.

09922-59410: Propeller shaft housing installer
09922-59420: Housing Installer Handle

(o) When the housing is fully seated, tighten both retaining bolts
to the specified torque.

[!] Bearing housing bolt: 50 N-m (5.0 kg-m , 36.1 Ib-ft)
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RECHECKING GEAR BACKLASH
Recheck the forward gear backlash.

Gear backlash: Approx. 0.8 — 1.1 mm (0.030 — 0.043 in)

(See the “GEARS-SHIMMING AND ADJUSTMENT/ADJUST-
ING GEAR BACKLASH?" section on page 10-33.)

09951-09310: Gear adjust spring set
09952-09310: Backlash indicator tool

CHECKING PROPELLER SHAFT THRUST PLAY
See the “GEARS-SHIMMING AND ADJUSTMENT/CHECKING
PROPELLER SHAFT THRUST PLAY” section on page 10-36.

SHIFT ROD GUIDE HOUSING

« Using an oil seal installer, drive the oil seal @ into the shift rod
guide housing 2.
The lipped portion of oil seal must face towards the driveshaft
housing.

99000-25160: SUZUKI WATER RESISTANT GREASE

« Attach shifter yoke @ to shift rod @, then insert pin ®.
« Install pin ® to shift rod, then slide shift rod guide housing
onto shift rod.

NOTE:
Be sure the horizontal slider is in the neutral position before
installing the shift unit (shift rod guide housing assembly.).

1. Horizontql)slider
S /
2. §/h|ft,rod~center

@
A
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» Apply Water Resistant Grease to the shift rod guide housing
O-ring.

W 99000-25160: SUZUKI WATER RESISTANT GREASE

NOTE:
Before installing shift rod guide housing assembly, bring shifter
yoke to neutral position by turning shift rod right or left.

« Install shift rod guide housing assembly by aligning shifter
yoke with groove in horizontal slider, then tighten two (2)
housing bolts securely.

e Turn shift rod from Neutral position to Forward and Reverse
position to check proper gear engagement.

» Apply enough Water Resistant Grease on oil seal before put-
ting seal cover @), then install seal cover.

Shlfter yoke

Horlzontal slider
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LEAKAGE CHECK
Check for leakage of oil seal and O-ring when applying specified
pressure inside of the gearcase.

09950-69512: Oil leakage tester
09952-99310: Air pump

Procedure

1. Install the test tool into the oil level hole.

2. Connect the air pump to the tester.

3. Rotate driveshaft and propeller shaft clockwise several times
and then apply specified pressure for the test.

NOTE:
Apply low initial pressure of 20 — 40 kPa, (0.2 — 0.4 kg/cm?, 2.8 —
5.7 psi) first, then apply specified pressure.

Leakage test pressure: 100 kPa (1.0 kg/cm?, 14.2 psi)

Do not exceed pressure of 110 kPa (1.1kg/cm?, 15.6 psi)
or damage to oil seals will result.

4. Once stabilized, pressure should remain steady for at least 5
min.
If pressure does not fall, sealing performance is correct.
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WATER PUMP (Impeller & case)

« Place the dowel pins O, under panel gasket @ and under
panel @ into position.

« Insert the key @ in the driveshaft and slide the impeller ®
onto driveshaft, ensuring that key and keyway are aligned.

« Place the seal ring @ into groove of the pump case ®), then
install inner sleeve ® to pump case.

Do not reuse seal ring once removed.
Always use new ring.

NOTE:
Before installing pump inner sleeve, apply Water Resistant
Grease lightly between inner sleeve and pump case mating sur-
faces.

99000-25160: SUZUKI WATER RESISTANT GREASE

NOTE:

Before installing water pump case assembly, apply Water Resis-
tant Grease lightly on pump case inner sleeve and under panel
for initial lubrication.

99000-25160: SUZUKI WATER RESISTANT GREASE

« Install the pump case assembly @ while rotating driveshaft
clockwise to flex the impeller vanes in the correct direction.

« Securely tighten the four (4) pump case bolts @0 to the speci-
fied torque.

[®] Pump case bolt: 17 N-m (1.7 kg-m, 12.5 Ib-ft)
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« Install shift rod guide housing stopper @), then tighten stopper
bolts securely.

PROPELLER INSTALLATION
Install propeller stopper @ onto propeller shaft, then slide on the

propeller .
Fit spacer 3, washer @ and nut ®, then tighten nut to specified

torque.
Push cotter pin ® through nut and shaft, then bend to secure.

99000-25160: SUZUKI WATER RESISTANT GREASE
[®] Propeller nut: 55 N-m (5.5 kg-m, 40.0 lb-ft)

LOWER UNIT INSTALLATION

* Apply Water Resistant Grease to clutch rod splines, then
install clutch rod @ by aligning clutch rod splines with splines
in clutch shaft.

99000-25160: SUZUKI WATER RESISTANT GREASE

« Ensure that shift rod 2 is at neutral position.

NOTE:
Before installing lower unit assembly, bring shift to neutral posi-
tion by turning shift rod right or left.

« Insert two (2) dowel pins 3.

* Apply Water Resistant Grease to driveshaft and shift rod
splines.

* Apply a light coating of SUZUKI SILICONE SEAL to mating
surfaces of gearcase and driveshaft housing.
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« Install spacer @ to water tube.

« Set the clutch control lever ® at Neutral position, then slide
the lower unit ® into place, ensuring that the top of driveshaft
engages properly with driven gear shaft and that water tube
locates in water pump case outlet.

NOTE:
In order for shift rod and clutch rod splines to be aligned cor-
rectly, clutch rod may need to be turned slightly right or left.

» Apply SUZUKI SILICONE SEAL to seven (7) gearcase bolts
@ and tighten them to specified torque.

[!] Gearcase bolt: 10 mm 55 N-m (5.5 kg-m, 40.0 Ib-ft)
12 mm 83 N-m (8.3 kg-m, 60.0 Ib-ft)

99000-25160: SUZUKI WATER RESISTANT GREASE
99000-31120: SUZUKI SILICONE SEAL

« Shift the clutch control lever to Forward and Reverse position
from Neutral position to check proper gear engagement.

» Connect the clutch link rod ®, then install washer @ and lock
pin 0.

GEAR OIL

Fill the gearcase with specified gear oil for initial testing and
recheck the level after 10 minutes. Top up if necessary.

(See “PERIODIC MAINTENANCE/GEAR OIL" section on page
2-6.)

99000-22540: SUZUKI OUTBOARD MOTOR GEAR OIL
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TRIM TAB

The trim tab counteracts or minimizes propeller torque “pull” felt
through the steering system.

If the steering is pulled to starboard or port side, adjust trim tab
with following procedure:

Adjusting

1. Loosen the bolt of trim tab.

2. Change direction of trim tab.

* To compensate for a veer to starboard, set trailing edge of tab
to the right (as viewed from behind).

* To compensate for a veer to port, set trailing edge of tab to
the left.

3. Tighten the bolt of trim tab.
4. Test ride the boat and repeat the procedure 1 — 3 to set the
trim tab in the best position.

With a properly adjusted trim tab, steering should be neutral and
there should be no tendency for the steering to be pulled to
either port or starboard.

1. Trim tab (\
2. Bolt
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LOWER UNIT GEARS- SHIMMING AND ADJUSTMENT
(Counter rotation model)

If lower unit has been rebuilt or has had components replaced, shimming for correct gear contact and back-
lash will have to be checked and/or adjusted to ensure smooth, reliable operation of gears.

Shim/Washer & Mounting position

. Design
. Available g
Numerical . specifica-
. . thickness . .
index/item tion Thick-
(mm)
ness (mm)
@ Pinion gear 0.45, 0.50, 0.55, 0.60, 0.65, 10
back up shim 0.70, 0.75, 0.80, 0.85, 0.90 :
® Forward gear 0.45,0.50, 0.55, 0.60, 0.65, 10
back up shim 0.70, 0.75, 0.80, 0.85, 0.90 :
3 Propeller shaft | 0.60, 0.70, 0.80, 0.90, 0.95, 10
thrust shim 1.00, 1.05, 1.10, 1.15 '
@ Reverse gear 0.45, 0.50, 0.55, 0.60, 0.65, 10
back up shim 0.70, 0.75, 0.80, 0.85, 0.90 :
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REVERSE GEAR/PINION GEAR

Follow the procedure below to adjust reverse gear/pinion gear.

STEP TO PRIOR TO ADJUSTMENT
1. Install standard pinion gear back-up shim thickness modified
according to = design specification mark on gear.

2. Correctly assemble driveshaft oil seal housing, driveshaft,
reverse gear, pinion gear and related components.
(See page 10-17 to 10-19.)
Do not install forward gear at this time.

3. Tighten pinion nut to specified torque.

[®] Pinion nut: 145 N-m (14.5 kg-m, 105.0 Ib-ft)

ADJUSTING GEAR BACKLASH
(a) Assemble special tool to driveshaft as shown in figure.
09900-20602: Dial gauge

09900-20701: Magnetic stand

09952-09310: Backlash indicator tool

(b) Move shifter dog to forward position, then set the special tool
to propeller shaft as shown in figure.

09951-09310: Gear adjust spring set

NOTE:
Use longer spring (free length: 42.3 mm, 1.67 in) in the gear
adjust spring set to adjust the reverse gear backlash.

+ design
specification mark
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(c) Install propeller shaft (with special tool) into gearcase.
(d) Install the special tool and then attach it to the propeller shaft
as shown.

09951-99310: Gear holder
(e) Turn the bolt @ clockwise to push reverse gear inward.

(f) Align dial gauge pointer at 90° to the mark on the backlash
indicator tool and read backlash on dial gauge by lightly mov-
ing driveshaft clockwise and counterclockwise by hand.

Gear backlash: Approx. 0.5 - 0.7 mm (0.020 — 0.028 in)

« If the backlash measured is larger than the specification, add
the amount over the specification to the temporary use
reverse gear back-up shim and install this shim as the final
shim.

« If the backlash measured is smaller than the specification,
subtract the amount less than the specification from the tem-
porary use reverse gear back-up shim and install this shim as
the final shim.

1. Backlash indicator tool
2. Dial gauge
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FORWARD GEAR SHIM

After adjusting reverse gear backlash, follow the procedure
below to adjust forward gear.

Adjusting gear backlash

1. Correctly assemble driveshaft oil seal housing, driveshatft,
reverse gear, pinion gear and related components.
(See page 10-17 to 10-19.)

2. Tighten pinion nut to specified torque.

[®] Pinion nut: 145 N-m (14.5 kg-m, 105.0 Ib-ft)

3. Correctly assemble forward gear, forward gear bearing, pro-
peller shaft, propeller shaft thrust bearing, propeller shaft
bearing housing and related components.

When assembling the forward gear and propeller shaft hous-
ing assembly, place the special tool between clutch dog
shifter and forward gear as shown in the illustration.

NOTE:

» Before installing special tool, move shifter dog to reverse posi-
tion.

« Use shorter spring (free length: 23.8 mm, 0.94 in) in the gear
adjust spring set to adjust the forward gear backlash.

09951-09310: Gear adjust spring set

4. Install forward gear and propeller shaft housing assembly
into gearcase, then tighten both bearing housing retaining
bolts to specified torque.

5. Assemble special tool to driveshaft as shown in figure.

09900-20602: Dial gauge
09900-20701: Magnetic stand
09952-09310: Backlash indicator tool
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6. Align dial gauge pointer at 90° to the mark on the backlash
indicator tool and read backlash on dial gauge by lightly
moving driveshaft clockwise and counterclockwise by hand.

Gear backlash: Approx. 0.8 — 1.1 mm (0.030 — 0.043 in)

« If the backlash measured is larger than the specification, add
the amount over the specification to the temporary use for-
ward gear back-up shim and install this shim.

« If the backlash measured is smaller than the specification,
subtract the amount less than the specification from the tem-
porary use forward gear back-up shim and install this shim.

Checking and adjusting tooth contact pattern
(Pinion and Forward gear)
Check tooth contact pattern using the following procedure:

1. To assess tooth contact, apply a light coat of Prussian Blue
on the convex surface of forward gear.

NOTE:

« Use shorter spring (free length: 23.8 mm, 0.94 in) in the gear
adjust spring set and install it between forward gear and clutch
dog to check the tooth contact pattern.

» Before installing special tool, move shifter dog to reverse posi-
tion.

09951-09310: Gear adjust spring set

2. Install forward gear and propeller shaft housing assembly
into gearcase, then tighten both bearing housing retaining
bolts to specified torque.

3. Using driveshaft holder tool, rotate the driveshaft 5 — 6 times.
09921-29410: Driveshaft holder

1. Backlash indicator tool
2. Dial gauge
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4. Carefully pull out propeller shaft and housing to check tooth

contact pattern.

Optimum tooth contact
The optimum tooth contact is shown at right.

A shim adjustment may be necessary to obtain this contact pat-

tern.

Concave side

oth width
Convex side
T

oe

TOOTH
CONTACT
PATTERN

Tooth top

Tooth bottom

Gear backlash should be checked when increasing or
decreasing shim thickness to adjust tooth contact.

Example (1)

Incorrect topside toe contact:

Correction measures:

» Decrease thickness of forward gear shim.

« Slightly decrease pinion gear shim thickness.

Optimum tooth contact
approx. 1/3 of

tooth width
approx.
1 mm
HEEL
ZTZ 7 Yoe
Convex side

Do not set tooth contact in this position (top side toe
contact). Damage and chipping of forward and pinion
gear may result.

EXAMPLE OF INCORRECT
Top side toe contact

Example (2)

Incorrect bottom side toe contact:

Correction measures:

* Increase thickness of forward gear shim.

« Slightly increase pinion gear shim thickness.

Do not set tooth contact in this position (bottom side
toe contact). Chipping of pinion gear may result.

EXAMPLE OF INCORRECT
Bottom side toe contact

TOE

_

HEEL z_//
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CHECKING PROPELLER SHAFT THRUST
PLAY

After adjusting all gear positions, measure the propeller shaft
thrust play. If not within the following specification, a shim
adjustment is required.

Propeller shaft thrust play: 0.1 — 0.2 mm (0.004 — 0.008 in)

NOTE:

Use only the propeller shaft thrust shim to adjust thrust play.

Measurement step:
1. Assemble gear adjusting gauge to the propeller shaft.

09951-09511: Gear adjusting gauge

2. Push propeller shaft inward.
3. Hold shaft in and set dial gauge pointer to zero.
4. Slowly pull shaft outward and read the maximum thrust play
on the dial gauge.
« If measurement is more than specification, increase pro-
peller shaft thrust shim thickness.
« If measurement is less than specification, reduce propeller
shaft thrust shim thickness.
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For multiple engine
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For multiple engine and dual station
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(2ND STATION)
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WIRING

SINGLE ENGINE, SINGLE STATION
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, DUAL STATIONS

SINGLE ENGINE
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TWIN ENGINES, SINGLE STATION
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DUAL STATIONS

TWIN ENGINES,
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TRIPLE ENGINES, SINGLE STATION
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TRIPLE ENGINES, DUAL STATIONS
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WIRE ROUTING
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11-16  WIRE/HOSE ROUTING

Starter magnet switch
Motor terminal

/\/ Battery cable @
Harness lead wire (R)W

Tighten bolt with battery
cable © and two Rect and
regulator GND lead wire.

Rectifier & regulator

0 Battery cable ©

Rect & regulator
GND lead wire

—— ] —Clamp
[ \/—Battery cable ©
/Battery cable @

= PTT switch fuse
A

CRQ SDS connector

Oil pressure —1
switch

I 1

Clamp

Bind two Rect &
regulator white
lead wire and

two GND lead wire.

(NI —

Shift position
/ sensor

e
17 v
\\\3,
B \ t i
Neutral switch

apply grease

Sensor lead wire
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CMP sensor
CMP sensor / 1
/ u| (@ @

CMP sensor

O

Ignition coil No.1

AT

%F/J
]

Ignition coil No.2

S Fuel injector No.1

E

Fuel injector No.2 —

Ignition coil No.3

Ignition coil No.4

%\Qr\ Fuel injector No.3

Fuel injector No.4/@7

Ignition coil No.5

NG \o Fuel injector No.5
29

2
o ,
O (
_ - o)

Ignition coil No.6

Fuel injector No.6 —

OCV——

NOTICE ON IGNITION COIL ASSEMBLING

1. Locate two clamps @ at horizontal position while installing the ignition coil No.3 and No4. Then tighten
the bolts securely.

2. Fix the wiring harness with two clamps .

3. Make sure that connector lead wires are not stretched when connecting the connectors to ignition coil
No.1 and No.2.

4. Connect connectors to the remaining ignition coils securely.

5. Disassembly is reverse of the assembly.
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Tilt limit switch

Trim sensor lead wire

Aams

Side cover seal

Tilt limit switch lead wire

Trim sensor lead wire

Clamp
/:7 Tilt limit switch lead wire PTT motor cable _\

PTT motor cable

Apply grease

\—Trim sensor

Bracket

Lever

Bracket
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FUEL/WATER HOSE ROUTING

* Do not over-bend (kink) or twist hoses when installing.

* When installing hose clips, position tabs to avoid contact with other parts.

e Check that hoses do not contact rods and levers during either engine operation or standstill.

« Extreme care should be taken not to cut, abrade or cause any other damage on hoses.

e Care should be taken not to cause hoses to be compressed excessively by any clamp when
fitted.

FUEL HOSE ROUTING

Low pressure fuel pump filter
— Fuel cooler

White mark (O) Fuel hose (Fuel cooler to 3-way joint)
\ High pressure fuel filter
.O tIEf < Evaporation hose

(Fuel vapor separator
to purge valve)

L~ Fuel vapor separator

|

™—Clamp

i

Fuel hose (Fuel cooler to
fuel vapor separator)

Low pressure fuel filter
Fuel hose (Fuel joint to
Low pressure fuel filter)
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WATER HOSE ROUTING
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Water return hose
STBD and clip

Water return
hose PORT
and clip

Timing chain guide base /

Water return hose PORT Clip
Cli - A Water return hose STBD
Water hose @ P \ NN,
‘ ( a4 / \o Q
e \:L ©

| ——Water hose

90
v

Water hose

Clamp

Water hose @

Water hose @ —

~_
Water hose @

Water hose @: Engine holder cover to fuel cooler lower

Water hose @: 3-way joint to engine holder cover

Water hose @: In. manifold upper to engine holder cover

Water hose ®: Engine holder cover to cylinder block plate upper
Water hose @: Engine holder cover to 3-way joint

Water hose (0: Engine holder cover to cylinder block plate lower .
Water hose @: 3-way joint ® to In. manifold lower Intake manifold




Water hose @
Water hose @
Water hose @
Water hose
Water hose @ iy

Water return

hose STBD
O @
0
@ ©
3-way joint

Water hose ®

Water return
hose PORT

Crankcase water jacket cover

Water hose ®

Water hose ®

DI
PEIONSRCS
A
0 ’ ]

/s

1
o0~ <
| /
Fuel coolerj

Water hose @: Oil pan to crankcase lower

Water hose @: Engine holder cover to fuel cooler lower

Water hose @: 3-way joint to engine holder cover

Water hose ®: 3-way joint to crankcase upper

Water hose ®: 3-way joint to fuel cooler upper

Water hose @: In. manifold upper to engine holder cover

Water hose ®: Engine holder cover to cylinder block plate upper
Water hose (0: Engine holder cover to cylinder block plate lower
Water hose @: 3-way joint ® to In. manifold lower

Vapor separator drain hose

Water hose @
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SU z U KI OUTBOARD MOTOR

D= 300

FOUR STROKE

For 2008 model
SUPPLEMENTARY SERVICE MANUAL
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DF300 “K8” ('08) MODEL 1

DF300 “K8” (2008) MODEL

FOREWORD
This supplementary service manual describes the outline, technical data and servicing proce-
dures for the “K8” (2008) model outboard motors.
Please read and thoroughly familiarize yourself with this information before using it for your ser-
vice activities.

NOTE:
« Use this supplement with the following service manual:
DF300 Service Manual (P/no, 99500-98J0 « -01E)

CONTENTS
SPECIFICATIONS ..t 2
SERVICE DAT A e e e e e 5
ENGINE CONTROL ...ouiiiiiiiiiiiiiiiiieeieeeee e e e e e 12
ECM e 12
SHIFT LEARNING ...ttt 12
1Y N PP 14
SHIFT ACTUATOR HOLDER......ccttiiiiiiiiieieeiieeee 14
@ LYV L N N 15
CRANKCASE ...ttt a e eeeees 15
COLLECTOR COVER ... 15
FUEL HOSE (Fuel tank to low pressure fuel filter) .................... 16
WATER HOSE ...ttt e e e e e e 16
LOWER UNIT ittt eea e e e e e e e e as 17
PROPELLER SHAFT/FORWARD THRUST WASHER ................ 17
CLUTCH DOG SHIFTER ... 17




2 DF300 “K8” ('08) MODEL

* SPECIFICATIONS

* These specifications are subject to change without notice.

. Data
Item Unit
DF300T | DF300Z
PRE-FIX 30001F | 300017

DIMENSIONS & WEIGHT
Overall length .
(front to back) mm (in) 953 (37.5)
Overall width .
(side to side) mm (in) 564 (22.2)
Overall height X mm (in) 1889 (74.4)

XX mm (in) 2 016 (79.4)
Weight X kg (Ibs) 274 (604)
(without engine oil)

XX kg (Ibs) 279 (615)
Transom height X mm (in. type) 635 (25)

XX | mm (in. type) 762 (30)
PERFORMANCE
Maximum output kW (PS) 220.7 (300)
Recommended operating range r/min 5700 - 6 300
Idle speed r/min 650 + 50 (in-gear: Approx. 650)
POWER HEAD
Engine type 4-stroke DOHC
Number of cylinders V-6
Bore mm (in) 98 (3.86)
Stroke mm (in) 89 (3.50)
Total displacement cm? (cu. in) 4 028 (245.6)
Compression ratio 01 9.5
Spark plug NGK BKR6E

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Electronic remote control




DF300 “K8” ('08) MODEL 3

. Data
Item Unit
DF300T DF300zZ

FUEL & OIL

Fuel Suzuki highly recommends that you use alcohol-free unleaded
gasoline with a minimum pump octane rating of 87 (R/2+M/2
method) or 91 (Research method). However, blends of
unleaded gasoline and alcohol with equivalent octane content
may be used.

Engine oil * API classification : SE, SF, SG, SH, SJ

or NMMA FC-W classification : SE, SF, SG, SH, SJ
« Viscosity rating : SAE 10W-40 or NMMA FC-W 10W-40

Engine oil amounts 8.0 (8.5/7.0) : Oil change only
L (US/imp. qt 8.2 (8.7/7.2) : Oil filter change
Gear oll SUZUKI Outboard Motor Gear Oil (SAE #90 hypoid gear oil)
Gearcase oil amounts ml
(US/imp. 07) 1100 (37.2/38.7)
BRACKET
Trim angle degree 0—19 (PTT system)
Number of trim position PTT system
Maximum tilt angle degree 70
LOWER UNIT
Shift control Electronic remote control

Reversing system

Gear

Transmission

Forward-Neutral-Reverse

Reduction system

Bevel gear

Gear ratio

12:20 (1.67)

Drive line impact protection

Spline drive rubber hub

Propeller shaft rotation (when shift into forward)

DF300T : Clockwise
DF300Z : Counterclockwise

Propeller

Right-hand rotation models

Blade x Dia. (in.) x Pitch (in.)

3 x 16 x 17
3 x 16 x 18 and 1/2
3 x 16 x 20
3 x 16 x 21 and 1/2
3 x 16 x 23
3 x 16 x 24 and 1/2
3 x 16 x 26
3 x 16 x 27 and 1/2
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. Data
Item Unit
DF300T DF300z
LOWER UNIT
Propeller Counter rotation models
Blade x Dia. (in.) x Pitch (in.)
3 x 16 x 17
3 x 16 x 18 and 1/2
3 x 16 x 20
3 x 16 x 2l and1/2
3 x 16 x 23
3 x 16 x 24 and 1/2
3 x 16 x 26
REDUCTION SYSTEM
1st reduction gear ratio .
(Crankshaft drive gear: Driven gear) 32:40(1.25)
2nd reduction gear ratio (Lower unit gear) 12:20 (1.67)

Total reduction gear ratio

2.08 (40/32 x 20/12)
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* SERVICE DATA

* These service data are subject to change without notice.

(kg/cm?, psi)

. Data
Item Unit
DF300T/z
POWERHEAD
Recommended operating range r/min 5700 - 6 300
Idle speed r/min 650 + 50 (in-gear: Approx. 650)
Cylinder compression kPa _ 1100 — 1 500 (11 — 15, 156 — 213)
(kg/cm?, psi)

**Cylinder compression max. differ- kPa
ence between cylinders (kg/lcm?, psi) 100(1.0,14)
**Engine oil pressure kPa 400 - 600 (4.0 — 6.0, 57 — 85) at 3 000 r/min

(at normal operating temp.)

Engine oil

* API classification : SE, SF, SG, SH, SJ
or NMMA FC-W classification : SE, SF, SG, SH, SJ
« Viscosity rating : SAE 10W-40 or NMMA FC-W 10W-40

Engine oil amounts

L (US/lpm. qt))

8.0 (8.5/7.0) : Oil change only
8.2 (8.7/7.2) : Qil filter change

Thermostat operating temperature

oc (OF)

58 — 62 (136 — 144)

** Figures shown are guidelines only, not absolute service limits.
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ltem Unit bata
DF300T/z
CYLINDER HEAD/CAMSHAFT
Cylinder head distortion Limit mm (in) 0.03 (0.001)
Mamfold seating faces dis- Limit mm (in) 0.10 (0.004)
tortion
Cam height N STD mm (in) 45.330 — 45.490 (1.7846 — 1.7909)
Limit mm (in) 45.230 (1.7807)
Ex STD mm (in) 44.420 — 44.580 (1.7488 — 1.7551)
Limit mm (in) 44.320 (1.7449)
Camshaft journal oil | Top, | STD | mm (in) 0.043 - 0.085 (0.0017 — 0.0033)
clearance 2nd,
3rd | imit | mm (in) 0.120 (0.0047)
4th
Camshaft journal | Top, | sTp mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
(housing) inside diam- | 2nd,
t
eter 3rd 1 imit | mm (in) —
4th
Camshaft journal out- | Top, | sTp mm (in) 25.936 — 25.957 (1.0211 — 1.0219)
side diameter 2nd,
8 1 imit | mm (in) —
4th
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore to tappet | STD mm (in) 0.025 - 0.066 (0.0010 — 0.0026)
Clearance Limit|  mm (in) 0.150 (0.0059)
Tappet outer diameter STD mm (in) 33.959 — 33.975 (1.3370 — 1.3376)
Cylinder head bore STD mm (in) 34.000 — 34.025 (1.3386 — 1.3396)
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ltem Unit bata
DF300T/z
VALVE/VALVE GUIDE
Valve diameter IN mm (in) 37.9 (1.49)
EX mm (in) 31.4 (1.24)
Tappet clgarance -~ IN | STD mm (in) 0.23 - 0.27 (0.009 — 0.011)
(Cold engine condition)
EX | STD mm (in) 0.33-0.37 (0.013 — 0.015)
Valve seat angle IN — 15°, 45°, 60°
EX — 15°, 45°, 60°
Valve guide to valve N STD mm (in) 0.020 — 0.047 (0.0008 — 0.0019)
stem clearance Limit|  mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 - 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide inside IN, .
diameter EX STD mm (in) 5.500 —5.512 (0.2165 — 0.2170)
Valve guide protrusion :ENX STD|  mm (n) 11.4—11.8 (0.45 — 0.46)
Valve stem outside IN | STD mm (in) 5.465 - 5.480 (0.2152 - 0.2157)
diameter EX |STD|  mm(n) 5.440 — 5.455 (0.2142 — 0.2148)
Valve stem deflection | |y | Limit mm (in) 0.14 (0.006)
EX | Limit mm (in) 0.18 (0.007)
Valve stem runout 'EN)& Limit|  mm (in) 0.05 (0.002)
Valve head radial IN, . .
runout EX Limit mm (in) 0.08 (0.003)
Valve head thickness N STD mm (in) 1.1 (0.04)
Limit mm (in) 0.7 (0.03)
Ex STD mm (in) 1.05 (0.04)
Limit mm (in) 0.7 (0.03)
Valve seat contact IN | STD mm (in) 1.1-1.3(0.04 -0.05)
width EX | STD|  mm (in) 1.1-1.3(0.04—0.05)
Valve spring free length STD mm (in) 39.75 (1.56)
Limit mm (in 38.2 (1.50)
Valve spring tension STD N (kg, Ibs) 147 - 173 (14.7 - 17.3, 32.3 — 38.1) for 31.1 mm (1.22 in)
Limit N (kg, Ibs) 136 (13.6, 29.2) for 31.1 mm (1.22 in)
Valve spring squareness Limit mm (in) 2.0 (0.08)
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ltem Unit bata
DF300T/z
CYLINDER/PISTON/PISTON RING
Cylinder distortion Limit mm (in) 0.03 (0.001)
Piston to cylinder clearance | STD mm (in) 0.085 - 0.105 (0.0033 — 0.0041)
Limit mm (in) 0.15 (0.0059)
Cylinder bore STD mm (in) 98.000 — 98.020 (3.8583 — 3.8591)
Cylinder measuring position mm (in) 50 (1.969) from cylinder top surface
Piston skirt diameter STD mm (in) 97.905 — 97.925 (3.8545 — 3.8553)
Piston measuring position mm (in) 11 (0.43) from piston skirt end
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring end gap 1st STD mm (in) 0.20 - 0.33 (0.008 — 0.013)
Limit mm (in) 0.70 (0.028)
ond STD mm (in) 0.33-0.48 (0.013 — 0.019)
Limit mm (in) 1.00 (0.039)
Piston ring free end STD mm (in) Approx. 13.6 (0.54)
9ap S mit ] mm (in) 10.9 (0.43)
STD mm (in) Approx. 13.7 (0.54)
2nd Limit mm (in) 10.9 (0.43)
Piston ring to groove STD mm (in) 0.030 — 0.080 (0.0012 - 0.0031)
clearance S it mm () 0.12 (0.005)
ond STD mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
Limit mm (in) 0.10 (0.004)
Piston ring groove 1st | STD mm (in) 1.22 —1.25 (0.048 — 0.049)
width ond | STD|  mm (in) 1.21—1.23 (0.0476 — 0.0484)
Oil | STD mm (in) 2.51 - 2.53 (0.099 — 0.100)
Piston ring thickness 1st | STD mm (in) 1.17 — 1.19 (0.046 — 0.047)
2nd | STD mm (in) 1.17 - 1.19 (0.046 — 0.047)
Pin clearance in piston pin STD mm (in) 0.006 — 0.021 (0.0002 — 0.0008)
hole Limit|  mm (in) 0.040 (0.0016)
Piston pin outside diameter | STD mm (in) 21.993 — 22.000 (0.8659 — 0.8661)
Limit mm (in) 21.980 (0.8654)
Piston pin hole diameter STD mm (in) 22.006 — 22.014 (0.8664 — 0.8667)
Limit mm (in) 22.030 (0.8673)
Pin clearance in conrod STD mm (in) 0.010 — 0.025 (0.0004 — 0.0010)
small end Limit|  mm (in) 0.050 (0.0020)
Conrod small end bore STD mm (in) 22.010 —22.018 (0.8665 — 0.8668)
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ltem Unit bata
DF300T/z

CRANKSHAFT/CONROD
Conrod small end inside STD|  mm(in) 22.010 — 22.018 (0.8665 — 0.8668)
diameter
Conrod big end oil clearance | STD mm (in) 0.045 - 0.063 (0.0018 — 0.0025)

Limit mm (in) 0.080 (0.0031)
gt‘;rr‘md big end inside diam- | 51 | mm (in) 57.000 — 57.018 (2.2441 — 2.2448)
Crank pin outside diameter | STD mm (in) 53.982 — 54.000 (2.1253 — 2.1260)
Crank pin outside diameter
difference (out-of-round and | Limit mm (in) 0.010 (0.0004)
taper)
Conrod bearing thickness STD mm (in) 1.482 — 1.497 (0.0583 — 0.0589)
Conrod big end side clear- STD mm (in) 0.300 — 0.450 (0.0118 - 0.0177)
ance Limit mm (in) 0.550 (0.0217)
Conrod big end width STD mm (in) 20.750 — 20.800 (0.8169 — 0.8189)
Crank pin width STD mm (in) 21.100 — 21.200 (0.8307 — 0.8346)
Crankshaft center journal Limit mm (in.) 0.04 (0.002)
runout
Crankshaft journal oil clear- | STD mm (in) 0.030 — 0.048 (0.0012 - 0.0019)
ance Limit mm (in) 0.065 (0.0026)
Crankcase bearing holder | grp | (in) 75.000 — 75.018 (2.9528 — 2.9535)
inside diameter
Crankshaft journal outside | gpy | 1 (in) 69.982 — 70.000 (2.7552 — 2.7559)
diameter
Crankshaft journal outside
diameter difference (out-of- | Limit mm (in) 0.010 (0.0004)
round and taper)
Sg;‘gks"aﬂ bearing thick- | s | mm (in) 2.499 — 2.514 (0.0984 — 0.0990)
Crankshaft thrust play STD mm (in) 0.11 -0.31 (0.004 — 0.012)

Limit mm (in) 0.35(0.014)
Crankshaft thrustbearing | sy | mm (in) 2.425 - 2.475 (0.0955 — 0.0974)
thickness
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. Data
Item Unit
DF300T/zZ
ELECTRICAL
Ignition timing Degrees
. ATDC 5° - BTDC 24°
at r/min
Over revolution limiter r/min 6 400
CKP sensor resistance Q at 20°C 168 — 252
CMP sensor resistance Q at 20°C —
Ignition coil resistance Primary Q at 20°C —
Secondary | k€ at 20°C —
Battery charge coil resistance Q at 20°C 0.21-0.32
Battery charge coil output (12 V) Watt 648
Standard spark plug Type NGK BKR6E
Gap mm (in) 0.7 -0.8 (0.028 — 0.031)
Fuse amp. rating Main fuse: 60, Throttle valve: 15
Starter motor: 30, Shift actuator: 15
A Ignition coil, Injector, ECM: 30
PTT switch: 10
Isolator: 40
Recommended battery capacity Ah (kC) 130 (468) or larger
12v)
Fuel injector resistance Qat20°C 10-14
IAT sensor/Cylinder temp. sensor/
Ex. mani. temp. sensor (Thermistor | kQ at 25 °C 1.8-23
characteristic)
ECM main relay coil resistance Qat20°C 145 -190
Starter motor relay coil resistance Qat20°C 145 -190
PTT motor relay coil resistance Qat20°C 25-37
STARTER MOTOR
Max. continuous time of use Sec. 30
Motor output kw 1.4
Brush length STD mm (in) 16.0 (0.63)
Limit mm (in) 12.0 (0.47)
Commutator undercut STD mm (in) 0.5-0.8 (0.02 - 0.03)
Limit mm (in) 0.2 (0.01)
Commutator outside diame- | STD mm (in) 29.0 (1.14)
ter Limit|  mm (in 28.0 (1.10)
Commutator outside diame- | STD mm (in) 0.05 (0.002)
ter difference Limit|  mm (in) 0.40 (0.016)
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PTT MOTOR

Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.5(0.22)

Commutator outside diame- | STD mm (in) 22.0 (0.87)

ter Limit|  mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in SPC system or in the signal from sensors, switches, etc., the code repre-

senting the failure is displayed in the digital display screen on the tachometer - monitor.

FAIL-SAFE SYSTEM ACTI-

FAILED ITEM CODE VATING
MAP sensor 1 3-4 YES
Cylinder temp. sensor 1-4 YES
IAT sensor 2-3 YES
Exhaust manifold temp. sensor (STBD) 1-5 YES
Exhaust manifold temp. sensor (PORT) 1-6 YES
Speed sensor 3-5 NO
Trim sensor 3-7 NO
Throttle position sensor 2-1 YES
Shift position sensor 1-2 NO
Rectifier & regulator (Over-charging) 1-1 NO
Fuel injector 4-3 NO
CKP sensor 4-2 NO
CMP sensor 2-4 NO
CMP sensor (VVT-PORT) 2-6 YES
CMP sensor (VVT-STBD) 2-5 YES
Air intake system 2-2 YES
MAP sensor 2 (Pressure detect passage) 3-2 NO
Neutral switch 3-3 NO
VVT advance (STBD) 5-1 YES
VVT advance (PORT) 5-2 YES
Oil control valve (STBD) 6-1 NO
Oil control valve (PORT) 6-2 NO
ETV ECM 7-1 YES
ETV Motor 7-2 YES
ETV 7-3 YES
Sub BCM 7-4 YES
DBW system 7-5 NO
ESA ECM 8-1 NO
ESA motor 8-2 NO
ESA 8-3 NO
NOTE:

If more than one failed items exist, the self-diagnostic system shows the failures in the order of their occur-
rence, one at a time, when “ENTER” key of tachometer - monitor is pressed.
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ENGINE CONTROL
ECM

The program (internal circuit) of ECM has been changed.
This change is to add the shift learning function in the electronic
shift system.

Early (07 model) Interchange- Late ('08 model)
Part Number ability Part Number
ECM (EO1)
33920-98J00 No « — No 33920-98J20
ECM (E03)
33920-98J10 No < — No 33920-98J30

SHIFT LEARNING

A shift learning function is provided in the electronic shift system.
In this function, ECM calculates and controls the travel of clutch dog shifter so that the depth of gear
engagement can be held optimum.

o)
Y
m
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<

-
]
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N
]

—
1. Shift position sensor 5. Forward gear
2. Shift actuator 6. Reverse gear
3. Pinion gear 7. Gear engagement start point
4. Clutch dog shifter 8. Gear engagement start voltage
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Outline
The shift learning function is performed in such a process that it memorizes the gear engagement start volt-

age of the shift position sensor and on the basis of the memorized value, it determines the travel of clutch
dog shifter for forward/reverse gear engagement.

The shift learning is performed when all the following conditions are met:

» The main switch is turned from ON to OFF and the engine has stopped;

» The cylinder temperature is 45°C or higher; and

» The battery voltage is 11.5 V or higher.

Operation of shift learning
* This control is performed in this manner:

The system learns the position (the gear engagement start voltage of shift position sensor) at which the
clutch dog tip has just contacted the other gear dog tip being engaged when the clutch lever is driven by
the shift motor in the direction of Neutral — Forward — Reverse, thus determining the control voltage for
forward and reverse shifting.

» The learned value is renewed when the voltage at which the dog has contacted is within the allowable
range. (When the dog has encountered to engage with the gear completely, the learned value will not be
renewed.)

» The learning is operated each time the power is turned from ON to OFF.

NOTE:

For '08 model, the addition of shift learning function and the change of shift actuator holder shape have
excluded the requirement of checking and adjusting “gear engagement start voltage of shift position sensor.”
Instead of such a requirement, the sensor position should always be in a proper adjustment, that is the out-
put voltage in neutral should come within the specification.

When the lower unit (including components) is replaced or when the shift linkage parts are replaced, per-
form the shift learning procedure several times during test run.
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MID UNIT

SHIFT ACTUATOR HOLDER
(CLUTCH LEVER HOLDER)

The shift actuator holder (Clutch lever holder) shape has been changed as shown in the illustration.

‘07 model ‘08 model

Oval Circle

Cut the this portion

Early (07 model) Interchange- Late ("08 model)
Part Number ability Part Number
Holder, Clutch lever
19115-98J00

No < — No 19115-98J10

NOTE:

The change of shift actuator holder is closely linked to the addi-
tion of shift learning function in ECM.

The shift actuator holder and ECM used must be in a proper
matching appropriate for the model year.
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POWER UNIT
CRANKCASE

Some bond application locations are added on the crankcase.

Apply bond to marked line.

— ]

oo @\'o\/g/zé% \

Added Bond Application Locations

E% 0O AVO k‘?

Bond Application Location

®

N\

0
o

. o) o) -
P 0 J ' 0o

COLLECTOR COVER

The union, screw set and air bypass hose were eliminated from the collector cover.
In accordance with this eliminate, the collector cover has been changed in shape.

Air bypass hose

Screw set
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FUEL HOSE (Fuel tank to low pressure fuel filter)

A protector was added to the fuel hose (fuel tank to low pressure fuel filter).
Two clamps were added, the water hose and water flash hose were fixed by the clamps.

Clamp
Water flush hose

Protector /
Fuel hose (fuel tank to low pressure fuel filter)
| O
__./
\. Front panel
WATER HOSE

A clamp was added, the water hoses of intake manifold were fixed by the clamp.

<=
Water hose (3-way joint to intake manifold lower)
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LOWER UNIT

PROPELLER SHAFT/FORWARD THRUST A B
WASHER

(Applicable to right hand rotation model) %

The length of propeller shaft spline section where the shifter dog
is installed has been changed as shown in the illustration.

With this change, the forward thrust washer has been added A UE;“t mm
between the propeller shaft and forward gear as shown in the 07 model a1 s
illustration. ’08 model 33.5 56.5

s =)
o0
%EJ \\

U

.

Added the forward thrust washer

NOTE: —
The chamfered side of forward thrust washer must face toward
the clutch dog shifter. \

Early (07 model) | Interchange- Late ('08 model) Chamfered side

Part Number ability Part Number Forward gear Clutch dog shifter
Propeller shaft side side
57610-98J00 Yes « — No >7610-98J20
t
Forward thrust washer (as a set) 09160-25019 |
CLUTCH DOG SHIFTER —_—
o : : : Reverse gear

To facilitate proper installation of the clutch dog shifter on the side

propeller shaft, an identifying groove is provided on the circum-
ference of clutch dog shifter on the reverse side.

NOTE:
When installing the clutch dog shifter on the propeller shaft, the

identification groove on clutch dog shifter must face toward the
reverse gear as shown in the illustration.
I.D groove
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FOREWORD

This supplementary service manual describes the outline, technical data and servicing proce-
dures for the following models.

* 30002F-110001 and later

» 30002Z-110001 and later
Please read and thoroughly familiarize yourself with this information before using it for your ser-
vice activities.

NOTE:
» Use this supplement with the following service manual:
DF300 Service Manual (P/no, 99500-98J0 » -01E) |
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* SPECIFICATIONS
* These specifications are subject to change without notice.
Data
nit
S v DF300T [ DF300Z
| PRE-FIX 30002F [ 300022
DIMENSIONS & WEIGHT
Overall length ;
(front to back) TR () 963(37.5)
Overall width |
(side to side) mm (in) 564 (22.2)
Overall height X mm (in) 1889 (74.4)
XX mm (in) 2016 (79.4)
Weight _ X kg (Ibs) 274 (604.1)
(without engine oil)
XX kg (Ibs) 279 (615.1)
Transom height X mm (in. type) 635 (25)
XX | mm (in. type) 762 (30)
PERFORMANCE
Maximum output kW (PS) 220.7 (300)
Recommended operating range r/min 5700 -6 300
Idle speed r/min 650 + 50 (in-gear: Approx. 650)
POWER HEAD
Engine type 4-stroke DOHC
Number of cylinders V-6
Bore mm (in) 98 (3.86)
Stroke mm (in) 89 (3.50)
Total displacement cm® (cu. in) 4 028 (245.6)
Compression ratio | 9.5
Spark plug NGK BKR6E

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Electronic remote control
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Data
Item Unit
o L DF300T {

DF3002Z

FUEL & OIL

Fuel Suzuki highly recommends the use of alcohol-free unleaded
gasoline with a minimum pump octane rating of 87 (R/2+M/2
method) or 91 (Research method). However, blends of
unleaded gasoline and alcohol with equivalent octane content
may be used.

Engine oil * API classification : SG, SH, SJ, SL, SM
or NMMA FC-W classification : SG, SH, SJ, SL, SM
* Viscosity rating : SAE 10W-40 or NMMA FC-W 10W-40

8.0 (8.5/7.0) : Qil change only
8.2 (8.7/7.2) : Qil filter change

Gear ol SUZUKI Outboard Motor Gear Ol
(Hypoid gear oil SAE90, API classification GL-5)

Engine oil amounts L (US/Imp. qt)

Gearcase oil amounts ml
(US/mp. 02) 1 100 (37.2/38.7)
BRACKET
Trim angle Degree 0-19 (PTT system)
Number of trim position PTT system
Maximum tilt angle Degree 70
LOWER UNIT
Shift control Electronic remote control
Reversing system Gear
Transmission Forward-Neutral-Reverse
Reduction system Bevel gear
Gear ratio 12:20 (1.667)
Drive line impact protection Spline drive rubber hub
Propeller shaft rotation (when shift into forward) Clockwise J Counterclockwise
Propeller Blade x Dia. (in.) x Pitch (in.)
3 x 16 x 17 3% 16 % 17
3 x 16 x 18 and 1/2 3 x 16 x 18and 1/2
3 x 16 x 20 3 x 16 x 20
3 x 16 x 21 and 1/2 3 x 16 x 21 and 1/2
3ix 16 % 23 3 x 16 x 23
3 x 16 x 24 and 1/2 3 x 16 x 24 and 1/2
3 x 16 x 26 3 x 16 x 26
3 x 16 x 27 and 1/2
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ltem Unit

Data

DF300T | DF300Z

REDUCTION SYSTEM

1st reduction gear ratio
(Crankshaft drive gear: Driven gear)

32 : 40 (1.250)

2nd reduction gear ratio (Lower unit gear)

12 :20 (1.667)

Total reduction gear ratio

2.084 (40/32 x 20/12)
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* SERVICE DATA
* These service data are subject to change without notice.
Data
Item Unit
DF300T/Z2
POWERHEAD
Recommended operating range r/min 5700 -6 300
Idle speed r/min 650 + 50 (in-gear: Approx. 650)
inder compreesion ke 1100 - 1500 (11 - 15, 156 — 213)
(kg/cm?, psi)
**Cylinder compression max. differ- kPa
ence between cylinders (kg/cm?, psi) 1000019
“*Engine oil pressure kPa 400 - €00 (4.0 - 6.0, 57 — 85) at 3 000 r/min
(kg/em?, psi) (at normal operating temp.)

Engine oil

* APl classification : SG, SH, SJ, SL, SM
or NMMA FC-W classification : SG, SH, SJ, SL, SM
* Viscosity rating : SAE 10W-40 or NMMA FC-W 10W-40

Engine oil amounts

L (US/lpm. qt)

8.0 (8.5/7.0) : Qil change only
8.2 (8.7/7.2) : Qil filter change

Thermostat operating temperature

OC (DF)

58 — 62 (136 — 144)

** Figures shown are guidelines only, not absolute service limits.
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Data
Item Unit
DF300T/Z
CYLINDER HEAD/CAMSHAFT
Cylinder head distortion Limit mm {in) 0.03 (0.001)
Mapifold seating faces dis- Limit mm {in) 0.10 (0.004)
tortion
Cam height i STD mm {in) 45.330 — 45.490 (1.7846 — 1.7909)
Limit mm (in) 45.230 (1.7807)
EX STD mm (in) 44.420 — 44.580 (1.7488 — 1.7551)
Limit mm (in) 44,320 (1.7449)
Camshatt journal oil | Top, | sTD | mm (in) 0.043 — 0.085 (0.0017 — 0.0033)
clearance 2nd,
8rd, | imit|  mm (in) 0.120 (0.0047)
4th
Camshaftjournal | Top, | STD | mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
(housing) inside diam- | 2nd,
s 80, | Vimit|  mm (n) =
4th
Camshatft journal out- | Top, | STD | mm (in) 25.936 — 25.957 (1.0211 — 1.0219)
side diameter 2nd,
3d. | Limit | mm (in) -
4th
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore to tappet | STD mm (in) 0.025 - 0.066 (0.0010 — 0.0026)
clearance Limit|  mm (in) 0.150 (0.0059)
Tappet outer diameter STD mm (in) 33.959 — 33.975 (1.3370 — 1.3376)
Cylinder head bore STD mm (in) 34.000 — 34.025 (1.3386 — 1.3396)
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Item Unit 2
DF300T/Z
VALVE/VALVE GUIDE
Valve diameter IN mm (in) 37.9 (1.49)
EX mm (in) 31.4 (1.24)
Tappet clearance IN |STD mm (in) 0.23 - 0.27 (0.009 — 0.011)
(Cold engine condition)
EX |STD mm (in) 0.33 - 0.37 (0.013 - 0.015)
Valve seat angle IN —_ 15°, 45°, 60°
EX = 15°, 45°, 60°
Valve guide to valve STD mm (in) 0.020 - 0.047 (0.0008 — 0.0019)
stem clearance sl [T=="" g 0.070 (0.0028)
s STD mm (in) 0.045 - 0.072 (0.0018 - 0.0028)
Limit mm (in) 0.090 (0.0035)
Xgﬁe?gde s :EN)Q STD|  mm (i) 5.500 — 5.512 (0.2165 — 0.2170)
Vahie guide protrusion :ENQ STD|  mm (in) 11.4 - 11.8 (0.45 — 0.46)
Valve stem outside IN | STD mm (in) 5.465 — 5.480 (0.2152 - 0.2157)
Gamont EX |STD| mm (in) 5.440 — 5.455 (0.2142 — 0.2148)
Valve stem deflection | N | Limit|  mm (in) 0.14 (0.006)
EX | Limit mm (in) 0.18 (0.007)
Vol Bteim; okt 'E“;( Limit|  mm (in) 0.05 (0.002)
:’;ar:‘;ithead fadial :5N>E Limit|  mm (in) 0.08 (0.003)
Valve head thickness N STD mm (in) 1.1 (0.04)
Limit mm (in) 0.7 (0.03)
- STD mm (in) 1.05 (0.04)
Limit mm (in) 0.7 (0.03)
Valve seat contact IN | STD mm (in) 1.1 -1.3 (0.04 - 0.05)
Widt: EX [STD| mm (in) 1.1 -1.3 (0.04 - 0.05)
Valve spring free length STD mm (in) 39.75 (1.56)
Limit mm (in) 38.2 (1.50)
Valve spring tension STD| N (kg, Ibs) 147 — 173 (14.7 - 17.3, 32.4 — 38.1) for 31.1 mm (1.22 in)
Limit| N (kg, Ibs) 136 (13.6, 30.0) for 31.1 mm (1.22in)
Valve spring squareness Limit mm (in) 2.0 (0.08)
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. Data
nom o DF300T/Z
CYLINDER/PISTON/PISTON RING
Cylinder distortion Limit mm (in) 0.03 (0.001)
Piston to cylinder clearance | STD mm (in) 0.085 — 0.105 (0.0033 — 0.0041)
Limit mm (in) 0.15 (0.0059)
Cylinder bore STD mm (in) 98.000 — 98.020 (3.8583 — 3.8591)
Cylinder measuring position mm (in) 50 (1.969) from cylinder top surface
Piston skirt diameter STD mm (in) 97.905 — 97.925 (3.8545 — 3.8553)
Piston measuring position mm (in) 11 (0.43) from piston skirt end
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring end gap vk STD mm (in) 0.20 - 0.40 (0.008 - 0.016)
Limit mm (in) 0.70 (0.028)
i d STD mm (in) 0.33-0.48 (0.013-0.019)
Limit mm (in) 1.00 (0.039)
Piston ring free end STD mm (in) Approx. 13.6 (0.54)
gap bl [T (in) 10.9 (0.43)
STD mm (in) Approx. 13.7 (0.54)
and Limit mm (in) 10.9 (0.43)
Piston ring to groove STD mm (in) 0.030 - 0.080 (0.0012 — 0.0031)
cleararice St omit| mm (n) 0.12 (0.005)
ond STD mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
Limit mm (in) 0.10 (0.004)
Piston ring groove ist | STD mm (in) 1.22 — 1.25 (0.048 — 0.049)
Wikt ond [STD|  mm (in) 1.21 - 1.23 (0.0476 — 0.0484)
Qil | STD mm (in) 2.51 —2.53 (0.099 - 0.100)
Piston ring thickness ist | STD mm (in) 1.17 -1.19 (0.046 — 0.047)
2nd | STD mm (in) 1.17 — 1.19 (0.046 — 0.047)
Pin clearance in piston pin STD mm (in) 0.006 - 0.021 (0.0002 — 0.0008)
howe Limit|  mm (in) 0.040 (0.0016)
Piston pin outside diameter | STD mm (in) 21.993 - 22.000 (0.8659 — 0.8661)
Limit mm (in) 21.980 (0.8654)
Piston pin hole diameter STD mm (in) 22.006 - 22.014 (0.8664 — 0.8667)
Limit mm (in) 22.030 (0.8673)
Pin clearance in conrod STD mm (in) 0.010 — 0.025 (0.0004 — 0.0010)
sl s Limit|  mm (in) 0.050 (0.0020)
Conrod small end bore STD mm (in) 22.010 - 22.018 (0.8665 — 0.8668)
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Item Unit Beia
DF300T/Z

CRANKSHAFT/CONROD
Conrod small end inside STD|  mm (in) 22.010 — 22.018 (0.8665 — 0.8668)
diameter
Conrod big 2nd oil clearance | STD mm (in) 0.045 - 0.063 (0.0018 — 0.0025)

Limit mm (in) 0.080 (0.0031)
StC;TTOd DRGS0 S STD mm (in) 57.000 — 57.018 (2.2441 — 2.2448)
Crank pin outside diameter | STD mm (in) 53.982 - 54.000 (2.1253 — 2.1260)
Crank pin outside diameter
difference (out-of-round and | Limit mm (in) 0.010 (0.0004)
taper)
Conrod bearing thickness STD mm (in) 1.482 — 1.497 (0.0583 - 0.0589)
Conrod big end side clear- STD mm (in) 0.300 - 0.450 (0.0118 - 0.0177)
e Limit|  mm (in) 0.550 (0.0217)
Conrod big end width STD mm (in) 20.750 — 20.800 (0.8169 — 0.8189)
Crank pin width STD mm (in) 21.100 — 21.200 (0.8307 — 0.8346)
Crankshaft center journal Limit e in), 0.04 (0.002)
runout
Crankshatft journal oil clear- | STD mm (in) (.030 - 0.048 (0.0012 - 0.0019)
ance Limit|  mm (in) 0.065 (0.0026)
Crankcase bearing holder ’ B »
niside diametor STD mm (in) 75.000 — 75.018 (2.9528 — 2.9535)
cal SR o | wige) 69.982 — 70.000 (2.7552 ~ 2.7550)

lameter

Crankshaft journal outside
diameter difference (out-of- | Limit mm (in) 0.010 (0.0004)
round and taper)
S;i:ks‘haﬂ bearing thick- | srp | m (in) 2.499 — 2.514 (0.0984 — 0.0990)
Crankshaft thrust play STD mm (in) 0.11-0.31 (0.004 - 0.012)

Limit mm (in) 0.35 (0.014)
Crankshaft thrust bearing ; B
Wickriaes STD mm (in) 2.425 — 2.475 (0.0955 - 0.0974)
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ltem Unit ot
DF300T/Z
ELECTRICAL
Ignition timing Degree BTDC 0-BTDC 25
Over revolution limiter r/min 6 400
CKP sensor resistance Q at 20°C 168 — 252
CMP sensor resistance Q at 20°C —
Ignition coil resistance Primary Q at 20°C —
Secondary | k€2 at 20°C —
O: sensor heater resistance 2 at 20°C 55-85
Battery charge coil resistance Q at20°C 0.21 -0.32
Battery charge coil output (12 V) Watt 648
Standard spark plug Type NGK BKR6E
Gap mm (in) 0.7 - 0.8 (0.028 - 0.031)
Fuse amp. rating Main fuse: 60, Throttle valve: 15
Starter motor: 30, Shift actuator: 15
A Ignition coil, Injector, ECM: 30
PTT switch: 10 Low pressure fuel pump: 15
Isolator: 40
ﬁzcagnmended battery capacity Ah (kC) 130 (468) or larger
Fuel injector resistance Qat20°C 10-14
IAT sensor/Cylinder temp. sensor/
Ex. mani. temp. sensor (Thermistor | k£ at25°C 1.8-23
characteristic)
ECM main relay coil resistance Qat20°C 145 -190
Starter motor relay coil resistance €2at20°C 145 -190
PTT motor relay coil resistance Qat20°C 25-37
O: sensor heater relay resistance Qat20°C 145 -190
STARTER MOTOR
Max. continuous time of use Sec. 30
Motor output kW 1.4
Brush length STD mm (in) 16.0 (0.63)
Limit mm (in) 12.0 (0.47)
Commutator undercut STD mm (in) 0.5-0.8 (0.02 - 0.03)
Limit mm (in) 0.2 (0.01)
Commutator outside diame- | STD mm (in) 29.0 (1.14)
ter Limit|  mm (in) 28.0 (1.10)
Commutator outside diame- | STD mm (in) 0.05 (0.002)
ter difference Limit|  mm (in) 0.40 (0.016)
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PTT MOTOR

Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.5 (0.22)

Commutatar outside diame- | STD mm (in) 22.0 (0.87)

ter Limit|  mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in SPC system or in the signal from sensors, switches, etc., the code repre-

senting the failure is displayed in the screen on the SMIS 4" gauge.

FAIL-SAFE SYSTEM

FAILED ITEM CODE ACTIVATING
MAP sensor 1 3-4 YES
Cylinder temp. sensor 1-4 YES
IAT sensor 2-3 YES
Exhaust manifold temp. sensor (STBD) 1~-5 YES
Exhaust manifold temp. sensor (PORT) 1-6 YES
Speed sensor 3-5 NO
Trim sensor 3-7 NO
Throttle position sensor 2-1 YES
Shift position sensor 1-2 NO
Rectifier & regulator (Over-charging) 1—1 NO
Fuel injector 4-3 NO
CKP sensor 4-2 NO
CMP sensor 2-4 NO
CMP sensor (VVT-PORT) 2-6 YES
CMP sensor (VVT-STBD) 2-5 YES
Air intake system 2-2 YES
MAP sensor 2 (Pressure detect passage) 3-2 NO
Neutral switch 3-3 NO
O:2 sensor 3-6 YES
VVT advance (STBD) 5-1 YES
VVT advance (PORT) 5-2 YES
Qil pressure switch 5-3 NO
Qil control valve (STBD) 6—1 NO
Qil control valve (PORT) 6-2 NO
ETV ECM 7-1 YES
ETV Motor 7-2 YES
ETV 7-3 YES
Sub BCM 7-4 YES
DBW system 7-5 NO
ESA ECM 8-1 NO
ESA motor 8-2 NO
ESA 8-3 NO
NOTE:

If more than one failed items exist, the self-diagnostic system shows the failures in the order of their occur-
rence, one at a time, when “PAGES/ENTER" key of the 4 inch gauge is pressed.
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SPECIAL TOOLS

The special tool has been provided for removal and installation of the Oz sensor.

MATERIALS REQUIRED

The liquid gasket applied on mating surface of the crankcase
and the cylinder has been changed from Suzuki Bond 1207B to
1217G.

SYMBOL DEFINITION

Apply SUZUKI BOND “1217G”

L4k 99000-31260

09933-39810
02 sensor socket

99000-31260

Suzuki Bond 1217G
(500 g)
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PERIODIC MAINTENANCE

MAINTENANCE AND TUNE-UP PROCEDURES
LOW PRESSURE FUEL FILTER

Inspect every 50 hours (3 months)
Replace every 400 hours or 2 years

If leakage, cracks or other damage is found, replace the fuel fil-
ter.

Inspect and Cleaning

» Stop the motor before cleaning the fuel filter.
* Do not smoke and keep open flames and sparks
away while working near any part of the fuel system.

1. Turn the engine off.

2. Remove the two bolts (1) securing the fuel filter cap 2 and
remove the fuel filter.

'CAUTION |

Improperly loosening the filter cup can cause sensor

lead wire damage.

* Be careful not to twist the sensor lead wire when
removing the filter cup.

* Disconnect the lead wire connector before removing

the filter cup.

3. Disconnect the water in fuel sensor lead wire connector (3,

4. Separate the fuel filter cup @) from the fuel filter cap 2) by _ @
turning the fuel filter cup counterclockwise. /
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5. Drain the fuel and water in the fuel filter cup 4’ into a suit-

able container.

Pull out the filter element 5.

7. Inspect the filter element (5), O-ring 6) and seal ring 7 for

damage. If they are damaged, replace them.

Wash the filter element (5 with clean solvent and dry it.

9. Reinstall the seal ring (7> and filter element &' in their origi-
nal positions.

10. Verify that the O-ring (6! is in place in the top of the filter cup
4 and screw the filter cup back into place.

11. Connect the water in fuel sensor lead wire connector 3.

=

L

12. Reinstall the fuel filter with the attaching bolts (1.

13. Restart the engine and check that there are no leaks around
the fuel filter.
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ENGINE CONTROL SYSTEM
ENGINE CONTROL SYSTEM STRUCTURE

In addition to the existing sensor in the engine control system, the Oz sensor and the water in fuel sensor
have been installed.

INPUT CONTROL OUTPUT
(sensor/switch) (ECM) (actuator etc.)

‘ Main switch

l CKP sensor l Fuel injection system i =1l Fuel injector ‘
[ CMP sensar #1 ‘ Ignition system ]I —| Ignition coil ‘
I CMP sensar #2 [ VVT system } *I Qil control valve ‘
| CMP sensar #3

| MAP sensor —-l Low fuel pump system ‘

| Fuel pump system I
| |AT sensor —r‘ High pressure fuel pump system ‘

[ Cylinder temp. sensor | Evaporation purge system I =| Purge valve |

‘ Exhaust manifold temp. sensor #1

‘ Exhaust manifold temp. sensor #2

‘ Oz sensor

l—h‘ Throttle motar relay |
' Electronic throttle system |

[ Throttle position sensor (Main, Sub)

Throttle ‘:"n otar
| |

[ Water in fuel sensor

‘ Neutral switch

[

‘ Shift positicn sensor

‘ Oil pressure switch

‘ Emergency stop switch

‘ Water pressure sensor

‘ Speed sensor

‘ Tilt & Trim sensor

[RRANRRNRRENERaa

¢ Synchronization switch
* Center cantrol switch

* Station select switch

* Throttle only switch

* START & STOP switch
* Emergency stop switch
« Lever position sensor

A\

BCM

T

‘ Electronic shift system

‘ Water in fuel alert system

‘ Caution system

l Shift motor relay

Y

[ Shift motor

[ Self diagnostic system

|

Fail safe system

* Operating hour indication system
* Oil changing reminder system

[ SMIS gauge

Start-in-gear protection system

‘ Starter motor relay control system

=E Starter motor relay (Starter moior}J

‘ CAN Communication system

CAN: Controller Area Network

J»[ BCM

¢ Caution buzzer
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INPUT
(sensor/switch etc.)

‘ Main switch

[ Lever position sensor 1 (Main, Sub)

[

‘ Lever position sensor 2 (Main, Sub) |—>

| START & STOP switch 1

‘ START & STOP switch 2

[ START & STOP switch 3

‘ Emergency stop switch

‘ Throttle only switch

‘ Station select switch

‘ Center control switch

‘ Synchronization switch

PITTT T

CONTROL
(BCM)

rBCM power source

I CAN Communication system

OUTPUT
(actuator etc.)

Throttle motor relay

|

ECM

Y

Shift motor relay

CPU

Caution buzzer

SMIS gauge screen

* Engine RPM

* Battery voltage

* Engine operation hours
= Trim angle

* Fuel rate

* Cooling water pressure
¢« Boat pitot speed

= Shift position

* Engine temperature

* Intake air temperature
¢ Caution name

¢ Qil change remainder
¢ Self-diagnostic code

* Boat information
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COMPONENTS FOR SYSTEM CONTROL

ENGINE CONTROL MODULE (ECM)
Due to addition of the “Water in fuel alert system” in the engine control system, the major controls of ECM

are as follows:

NAME OF CONTROL

DESCRIPTION

Fuel injection control

Controls fuel injection amount and timing.

Ignition control

Controls ignition timing.

Electronic throttle system

Controls engine speed by adjusting intake air amount through elec-
tronic throttle system.

VVT system

Controls intake cam valve timing through OCV (Qil control valve).

Fuel pump control

Controls high pressure fuel pump drive.
Controls Low pressure fuel pump drive.

Evaporation purge system

Discharges vapor generated within fuel vapor separator to air intake
silencer case by controlling purge valve.

Water in fuel alert system

Informs operator of water accumulates in the fuel filter.

Caution system control

Informs operator of abnormal engine condition.
Controls engine speed.

Self-diagnostic system control

Informs operator of sensor/switch malfunction.

Fail-safe system control

Allows operation with back-up system during sensor/switch
malfunction.

Total operating hour indication
system control

Informs operator of total operating time.

Oil changing reminder system
control

Informs operator of time for replacing engine oil on the basis of the
maintenance schedule.

Start-in-gear protection system
control

Prevents engine start when shift is positioned in forward or reverse.

Starter motor relay control
system

Prevents starter motor operation when engine is already operating.

Electronic gear shift system

Controls gear shifting by controlling shift actuator.

CAN communication system

ECM and BCM communicate control data between each module.
Communication is established by CAN (Controller Area Network) com-
munication system.

NOTE:

The information related to the Caution system, Self-Diagnostic System and Total operating hour indication
system are retained in ECM memory.
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ECM CONNECTOR/TERMINALS LAYOUT

— —
Glelsl=lslalslwla] == GlelsTe17]
62 | 83 | 6s |55 | 6| o7 |68 | 60 a | ¥ w | n 12 | 13
m™m Tt T2 3 [ T4 s 76 T 40 ; 'S : ;.. ] 7 18 ji}
rre[79lao[at[aala.\'sa'os'labl]u'ﬂ |29|?1|2:-]?3|?4|?5|zsl
TERMI- | WIRE TERMI- | WIRE
NAL | COLOR CIRCUIT NAL | COLOR CIRGUIT
1 R/BI | Water in fuel sensor 44 R Power source for sensor
2 - - 45 Gr ECM power source
3 Y/Bl |CMP sensor #1 46 Lg/R | No.4 Ignition coil (-)
4 R/B | CKP sensor 47 W/G | No.5 Ignition coil (-)
5 V/W | Ex-manifold temp. sensor #1 48 0] ECM main relay
6 B/W | Sensor GND 49 Y Communication line No.2
T w CAN (H) 50 OfY | Communication line No.1
8 Bl Oil pressure switch 51 Y/IG Ignition switch
9 O/G |CMP sensor #2 (VVT_ PORT) 52 Gr ECM power source
10 B/O |CMP sensor #3 (VVT_ STBD) 53 Br/R |No.2 OCV (-)
11 BI/B | Water pressure sensor 54 Lg No.4 Fuel injector (=)
12 G/R | Ex-manifold temp. sensar #2 55 O/B | No.1 Fuel injector ()
13 B CAN (L) 56 B/Br | No.2 Fuel injector (-)
14 P/W | Throttle position sensor (Sub) 57 W/BI | Throttle motor (-)
15 BI/R | Emergency stop switch 58 Y Throttle motor power source
16 Lbi PTT switch UP 59 Y Throttle motor power source
17 W/Y | Trim and tilt sensor 60 R/Y | Throttle motor (+)
18 Gr/R | Oz sensor 61 G Shift motor (-)
19 Lg/W | Cylinder temp. sensor 62 Br/'W |No.1 OCV (=)
20 P/Bl | Shift position sensor 63 B Ground for ECM power
21 Br Neutral/Cranking switch 64 — —
22 P PTT switch DOWN 65 B Ground for throttle mator
23 G/B | Starter relay control 66 B Ground for throttle mator
24 W MAP sensor 67 B Ground for shift motor
25 BI/W | Speed sensor 68 B Ground for shift motor
26 Lg/B |IAT sensor 69 Gr/R | Shift motor power source
27 — = 70 B/R High pressure fuel pump (-)
28 — - 71 B Ground for ECM power
29 Br/Y | Throttle position sensor (Main) 72 — —
30 R/Bl | Power source for TPS 73 Gr/Y | No.3 Ignition coil (=)
31 R/W | Power source for SPS 74 Bl No.2 Ignition coil (=)
32 Br/B | Shift position sensor GND 75 0] No.1 Ignition coil ()
33 B Ground for ECM 76 W/B | Throttle motor relay
34 G/Bl | Shift motor relay 77 Gr/R | Power source for shift motor
35 — — 78 B/Y Low pressure fuel pump (-)
36 — — 79 R/W | No.3 Fuel injector (-)
37 — — 80 Y/R No.6 Fuel injector (—)
38 B/W | Ground for TPS 81 O/Bl | No.5 Fuel injector ()
39 B Ground for ECM 82 P PTT relay switch (down)
40 BIrY No.6 Ignition coil (—) 83 Lbl PTT relay switch (up)
41 — — 84 O/W | Purge valve
42 — — 85 Lg/R | Oz sensor heater relay
43 — — 86 R Shift motor (+)
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ECM INTERNAL STRUCTURE
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LOCATION OF SENSOR AND SWITCH

EX. temp. sensor (PORT)

% <z Oz sensor

|AT sensor
~//
- _O‘ /

- Throttle actuator e [\ ) ] \p7 Charge coil

EX. temp. sensor (STBD)

CKP sensor

Shift actuator relay ~ SGE T Ry
1=

Low pressure fuel
pump fuse '

Speed sensor

Fuse box

Battery cable

15 | Throttle actuator
| relay

Oz sensor

¥lay heater relay
A=

| ECM Parts holder back side

La Jl a0 a1




DF300 (30002F-110001 —, 300022110001 —) 21

SENSOR AND SWITCH

CKP (Crankshaft Position) SENSOR/Flywheel

The flywheel magneto has been changed and the number of the reluctor bars has been changed from 34 to
30.

There are 30 reluctor bars. They are located 10 degrees apart, except at three positions where they are 30
degrees apart. During one crankshaft rotation, 30 signals are input to the ECM.

* Failure symptom:
Without the CKP sensor signal input, the ECM does not output the ignition and fuel injection signals.

CMP (Camshaft Position) SENSOR #1/PORT Ex. Camshaft

The number of the PORT exhaust camshaft trigger vanes has been changed from four to nine.

The nine camshaft trigger vanes provide nine signals from CMP sensor to ECM during one rotation of cam-
shaft (two rotations of crankshaft).

* Failure symptom:
Without the CMP sensor signal input, the ECM does not output the ignition and fuel injection signals.

ECM cylinder identification:

Cylinders are identified by a calculation combined from two signals; one from the CKP sensor and one from
the CMP sensor.

————————— 30 Signals / Crankshaft 1 rotation ﬁ
ckpsensor | | | [ 111 ]] LHHH“L Illllllllllllllilllll PLOPeett feerteettd

signal

10 T30

0 120 P 160 80 40" 80 80°
CMP sensor. J | l | | | | | |
signal #1

-

CMP sensor #1 - 9 signals / 720 (crankshaft 2 rotation)

CMP sensor | ] |
signal #2

CMP sensor | | | |
signal #3 J
CMP sensor #2, #3 - 4 signals / 720" (crankshaft 2 rotation) 1

scy Cm. | Ep | Ex | in. |
#6 Cyl. In | Cm. | Ep. | Ex | In

#5 Cyl Ex. | in. | cm. | Ep. | Ex.

aacy. | Ex. [ in | cm. | Ep. 1]

#3 Cyl Ep. I Ex | In. | cm | Ep.
#20yl Cm | Ep | Ex. 1 In | Cm

Cm.: Compression, Ep.: Explosion, Ex.: Exhaust, In.; Intake
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02 SENSOR

The Oz sensor is installed on the top of the cylinder.

To bring the actual air/fuel mixture ratio closer to the theoretical
ratio, the Oz sensor detects the oxygen concentration in the
exhaust gas and feeds it back to the ECM, compensating
(increasing/decreasing) the fuel injection duration.

02 SENSOR HEATER RELAY

The O: sensor does not function properly as designed when its
temperature is low. To make the Oz sensor function properly, a
built-in heater is equipped in the Oz sensor.

The built-in heater is turned on or off by a relay controlled by the
ECM.

When starting the engine, the relay turns on the switching circuit
and energizes the sensor heater for warming up.

WATER IN FUEL SENSOR

A water in fuel sensor has been added to the low pressure fuel
filter. The water in fuel sensor is designed to turn on its switch
when water in the filter cup accumulates to the predetermined
level.

Then, the Water in Fuel Alert System is activated to alert the
user that the filter must be cleaned.

| 1"y | LOz2sensor/

Vi

Oz sensor
) heater relay

Switch

-/Float
\

Filter cup

Magnet
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IGNITION SYSTEM

SPECIFICATION

Ignition system Full-transistorized ignition
Advance Electronic microcomputer control
Ignition timing BTDC 0° - BTDC 25°
Firing order 1-6-5-4-3-2

IGNITION TIMING CHART
The following chart is an example for ignition at BTDC 10°.

30 Signals / Crankshaft 1 rotation

ckpsensor | | [ [ 1]1]] COptbpert e et perrerrept preerrertt eyl

signal

10 ! 30

40 120 40 160 B0 40 80 80
CMP sensor | | | | | | | | |

signal #1 _J
CMP sensor #1 - 9 signals / 720" (crankshaft 2 rotation) |

#1Cyl. Crm. | Ep | Ex. [ In |

#6 Cyl. In. | Cm. [ Ep. [ Ex. | In.

#5 Cyl. Ex. | In. [ Cm. [ _Ep. ] Ex.

#4 Cyl | Ex | In. | cm. | Ep. 1]

#3 Cyl. Ep. [ Ex. | In. ] Cm. [ Ep.

#2 Cyl, cm. | Ep. I Ex. | In. [ Cm.

Spark timin
Ig. Coil #1 ]

Ig, Coil #6 [ 1

lg. Coil 45 [ 1

Ig. Coil #4 1

Ig. Coil 83 _l_l
Ig. Coil #2 1

Cm.: Compression, Ep.: Explosion, Ex.: Exhaust, In.: Intake

CONTROL MODE
WHEN CRANKING:
The ignition timing is fixed at BTDC 5° (STBD bank) or BTDC 0° (PORT bank) until the engine starts.

WHEN IDLING/TROLLING:

The ignition timing is controlled within the range of BTDC 0° + 5° to provide stable engine operation at the
specified idling/trolling speed.

WHEN RUNNING (NORMAL OPERATION):

The ignition timing ranges between BTDC 0° — BTDC 25°, depending on current engine operating condi-
tions.
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ELECTRONIC FUEL INJECTION SYSTEM

Fuel injection timing and injection duration are compensated by
the oxygen concentration value in the exhaust gas detected with
the Oz sensor in addition to the current sensors.

Fuel injection end timing is set at 0° — 60° BTDC on the exhaust
stroke by engine speed.

Air/Fuel Feed Back Compensation

By bringing the actual air/fuel mixture ratio closer to the theoreti-
cal air/fuel ratio, the best possible combustion efficiency is
attained. This improves fuel economy and decreases harmful
components in the exhaust gasses.

For that purpose, the ECM operates as follows. It first compares
the signal from the Oz sensor with a specified reference voltage.
If the signal is higher, the ECM detects that the air/fuel ratio is
richer than the theoretical air/fuel ratio and reduces the amount
of fuel. If the signal is lower, the ECM detects that the air/fuel
ratio is leaner and increases the amount of fuel.

By repeating these operations the ECM constantly adjusts the
air/fuel ratio closer to the theoretical air/fuel ratio.

1. When the oxygen concentration in the exhaust gas is low,
the air/fuel ratio is less than theoretical, the electromotive
force of the Oz sensor increases and a rich signal is sent to
ECM.

2. Upon receipt of the rich signal the ECM decreases the
amount of fuel injection. This causes the oxygen concentra-
tion in the exhaust gas to increase and the electromotive
force of the Oz sensor to decrease. When this occurs a lean
signal is sent to the ECM.

3. Asthe ECM increases the amount of fuel injection according
to the lean signal the oxygen concentration in the exhaust
gas decreases and the situation reverts back to 1) above.

Signal to decrease

amount of fuel injection High voltage
o —— ECM [T =
. Signal to increase Low voltage :
Y amount of fuel injection :
Injector & O:2sensor
xygen
v concentration A A

Air/Fuel mixture becomes richer decreases :

Air/Fuel mixture becomes leaner Oxygen concentration increases
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FUEL INJECTION TIMING

CKP sensor

CHART

jp———————— 30 Signals / Crankshatt 1 rotation ———————%

BEEEHEEE

Pt P rrreettttl

LALCPPrert  rrrrerttdl

signal

NN

10

i . T

40

CMP sensor | |

signal #1

#1Cyl Cm

Ep | Ex.

#6 Cyl. in. |

Ex. | In,

#5 Cyl. Ex. ]

Ep. | Ex

#4 Cyl. | Ex

#3 Cyl. Ep. |

Ex.

&2 Cyl Cm. |

Ep

Ex |

#1 Injection

Injection time duration

Injection end timing:

BTDC 0’ - 60" on Ex. Stroke

signal
#E Injection

P e

signal
#5 Injection

—

signal
#4 Injection
signal
#3 Injection
signal
#2 Injection
signal

Cm.: Compression, Ep.: Explosion, Ex.: Exhaust. In.: Intake

CONTROL MODE

BEFORE START:

When the main switch is turned “ON”, the ECM receives a MAP sensor signal, indicating the static baromet-
ric pressure of the intake collector assembly (surge tank). This signal is used to compensate the fuel injec-
tion map for altitude.

WHEN CRANKING:

Fuel is injected in each cylinders according to the “Start up mode” map which is based on the cylinder tem-
perature and intake air temperature (sequential injection).

AFTER START (FAST-IDLE FUNCTION):

The fuel injection amount is controlled to remain increased until the timer, set according to cylinder tempera-
ture at the time of engine start, expires.

WHEN IDLING/TROLLING:

The fuel injection amount is controlled to maintain a stable engine speed at the specified idle/trolling rpm.
WHEN ACCELERATING:

The fuel injection amount is controlled to increase.

WHEN DECELERATING:
The fuel injection amount is controlled to decrease.
The fuel injection is also cut off on very rapid engine deceleration.
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4 INCH/2 INCH GAUGE

The 4 inch gauge and 2 inch gauge can indicate the following
engine informatiom.

Engine RPM

Battery voltage

Engine operation hours

Trim angle

Fuel rate: Lit. or Gallons per hour

Cooling water pressure

Boat pitot speed (Speed over water): Kiro meter or Mile per

hour or Knotes

8. Shift position: 4 inch gauge only

9. Engine temperature

10. Intake air temperture

11. Caution name (When problem is detected)

12. Oil change reminder (When the total motor operation hours
have reached pre programmed hours)

13. Self-diagnostic code (When problem is detected): 4 inch
gauge only

14. Boat information (Fuel remaining, GPS coordinate, etc.)

N e~

NOTE:

* The item to display can be set beforehand.

The set item is changed the display by pushing of “PAGES/
ENTER’or “EXIT" (4 inch), “UP” or “DOWN" button (2 inch).

* When the main key is turned from OFF to ON, a caution
buzzer will sound for three seconds.

» The total operating hours displayed are those of actual engine
operation, not main switch “ON” time.

* The caution information and self-diagnostic information shown
in the gauge screen can be deleted by pressing “MENU" but-
ton.

When more than one information occur at the same time,
press “PAGES/ENTER” (4 inch), “EXIT” (4 inch) or “MENU"
button (2 inch) to read the next information.

The self-diagnostic information is indicated on the 4 inch
gauge only, not on the 2 inch gauge.

Even though deleting the information from the gauge screen,
the caution buzzer remains on until the problems have been
solved.

4 inch gauge

1 Gauge screen @)
2 Menu button

(3) Pages/Enter button

@) Up button

5) Down button

6 Exit button

2 inch gauge

1 Gauge screen
2) Menu button
3 Up button

4) Down button
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CAUTION SYSTEM

The following caution systems alert the operator when an abnor-
mality occurs on the engine.
When a problem is detected, the caution name appears on the
display screen of 4 inch/2 inch gauge, caution buzzer sounds

continuously.

* OVER-REVOLUTION CAUTION

« LOW OIL PRESSURE CAUTION 2 inch
« OVERHEAT CAUTION gauge
« LOW BATTERY VOLTAGE CAUTION
* CHECK CONTROL UNIT COMMUNICATION CAUTION BCM (Red)
» CHECK SECOND STATION CAUTION 7 f’_o/ﬂﬂ Lamp
* CHECK THROTTLE SYSTEM CAUTION START
* CHECK SHIFT CONTROL CAUTION sTOP

SELECT

[®)
"8'
GAUGE
CAUTION CAUTION OVER-REV
DISPLAY BCM (Red) Lamp
TYPE INDICATION BUZZER LIMITER

Over-revolution Over Revolution Yes Yes (3 000 r/min) —
Low oil pressure Low Qil Pressure Yes Yes (1 500 r/min) —_
Overheat Over Heat Yes Yes (2 500 r/min) —
Low battery voltage |Low Battery Voltage Yes No —
Check cgnirgl unit Check Contral Unit Ves No ON
communication Comm
Check second station | Check 2nd Station Yes No ON
Check throttle system | Check Throttle System Yes No —
Check shift control Check Shift Control Yes No —
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OVER-REVOLUTION CAUTION SYSTEM

CONDITION:

The ECM controlled over revolution limiter will engage at the
engine speeds shown below. Once engaged it will initiate an
intermittent fuel injection signal to reduce engine speed.

Over revolution limiter
DF300: 6 400 r/min

ACTION:

* When the system detects an engine speed higher than 6 400
r/min, the gauge screen will indicate “Rev Limit”".

If this condition continues for ten seconds, the engine speed
will be limited to approximately 3 000 r/min by making the fuel
injection signal intermittent, and the caution buzzer sounds.
When the “PAGES/ENTER” (4 inch), “EXIT" (4 inch) or
“MENU" (2 inch) button is pressed, the “Over Revolution” indi-
cation appears on the gauge screen.

« |f the engine speed is reduced to 6 400 r/min or lower within
ten seconds, the over revolution caution will be automatically
canceled.

* By pressing the “PAGES/ENTER” (4 inch), “EXIT” (4 inch) or
“‘MENU" (2 inch) button, the caution alarm icon appears on
the gauge screen and then the “Over Revolution” indication
will be cleared.

RESET:
Close throttle to reduce engine speed below approx. 3 000 r/min
for one second.
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LOW OIL PRESSURE CAUTION SYSTEM

CONDITION:

Immediate activation of system when the oil pressure switch is
turned “ON" due to an engine oil pressure drop below 100 kPa
(1.0 kg/cm?, 14 psi).

ACTION:

* When this system operates, the gauge screen will indicate
“Low Qil Pressure” and the same time, the caution buzzer
sounds.

« |f this caution system operates at higher than 1 500 r/min, the
engine speed will be reduced to approximately 1 500 r/min by
making the fuel injection signal intermittent.

* The engine automatically stops 3 minutes after the caution
system is activated.

* By pressing the “PAGES/ENTER” (4 inch), “EXIT” (4 inch) or
“MENU" (2 inch) button, the caution alarm icon appears on
the gauge screen and then the “Low Oil Pressure” indication
will be cleared.

NOTE:

If the engine is automatically stopped due to the caution system,
the engine can be started again. However, the caution system
will repeatedly activate until the cause is eliminated.

RESET:

Stop engine and check engine oil level. Refill engine oil to the
correct level if below the low oil mark.

If the engine oil level is correct, the following causes may be
considered:

* Improper oil viscosity.

» Malfunctioning oil pressure switch.

» Clogged oil strainer or oil filter.

« Worn oil pump relief valve.

» Qil leakage from the oil passage.

* Excessive wear/damage of oil pump.

NOTE:

The low oil pressure caution system is reset when the oil pres-
sure is restored to over 1.0 kg/cm? with approx. 1 500 r/min or
less engine speed operation.

However, the engine must be stopped and checked immediately
once the system is activated.
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OVERHEAT CAUTION

CONDITION 1 (Maximum temperature)

Immediate activation of system when:

¢ Cylinder temperature reaches 110 °C (230 °F)

* Exhaust manifold temperature reaches 104 °C (219 °F)

CONDITION 2 (Temp. rise vs Time)
Immediate activation of system when:

* The average temperature difference during three consecutive 8 second measurement periods of the cyl-
inder temperature sensor at engine speeds of 500 r/min or higher exceeds the limits as shown below.

Temperature range

Temperature difference

80 — 85 °C (176 — 185 °F)

Apprex. 6 °C (10.8 °F)

85 °C — (185 °F )

Approx. 1.2 °C (2.2 °F)

* The average temperature difference during three consecutive 8 second measurement periods of the
exhaust manifold temperature sensor at engine speeds of 500 r/min or higher exceeds the limits as

shown below.

Temperature range

Temperature difference

72-85°C (161 — 185 °F)

Approx. 11 °C (19.8 °F)

85 °C — (185 °F )

Approx. 1.4 °C (2.5 °F)

ACTION:

When this system operates, the gauge screen will indicate “Over Heat” and at the same time, the caution
buzzer sounds.

If this caution system operates at higher than 2 500 r/min, the engine speed will be reduced to approximately
2 500 r/min by making both the fuel injection and ignition signals intermittent.

The engine automatically stops 3 minutes after the caution system is activated.

By pressing the “PAGES/ENTER” (4 inch), “EXIT" (4 inch) or “MENU” (2 inch) button, the caution alarm icon
appears on the gauge screen and then the “Over Heat” indication will be cleared.

NOTE:
If the engine is automatically stopped due fo the caution system, the engine can be started again. However,
the caution system will repeatedly activate until the cause is eliminated.

RESET:

Close throttle completely and then shift intc neutral.

System reset will occur when cylinder temperature drops below the limits shown below. However, the sys-
tem may be activated again unless the cause for overheat (such as insufficient water) is removed.

Caution cause Reset temperature
Condition 1 N .
(Maximum temperature) PP T8GR )
Condition 2

(Temperature rise vs Time) Approx. 76 °C (169 °F)
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LOW BATTERY VOLTAGE CAUTION SYSTEM
CONDITION 1:
System activated when battery voltage decreases to less than 9 volts for 30 seconds.

CONDITION 2:
System activated if battery voltage is less than 2 V for more than 2 seconds with the main switch turned
“ON" and engine not running.

ACTION:

When this system operates, the gauge screen will indicate “Low Battery Voltage” and at the same time, the
caution buzzer sounds.

By pressing the “PAGES/ENTER” (4 inch), “EXIT” (4 inch) or “MENU" (2 inch) button, the caution alarm icon
appears on the gauge screen and then the “Low Battery Voltage” indication will be cleared.

RESET:

CONDITION 1:

This caution system is automatically reset when battery voltage increases to more than 9 volts. Refrain from
using electrical equipment requiring high amperage such as hydraulic trim tabs, hydraulic jack plate, etc.
after this caution is activated.

CONDITION 2:

For the caution system to engage under this condition possibilities such as deteriorated battery, poor battery
cable connection, battery switch in OFF condition, etc. must be inspected.

To cancel the caution system activation for these conditions, check all power source related items and elim-
inate the problem.

CHECK CONTROL UNIT COMMUNICATION CAUTION
CONDITION:
This system operates when a failure has occurred in the control of electrical shift system or electrical throttle

system including electrical remote control box.

ACTION:
When the system operates, the 4 inch gauge screen will indicate “Check Control Unit Comm™ and at the

same time the caution buzzer sounds.
In addition, a red light on the switch panel turns on.

NOTE:

When the "PAGES/ENTER" or “EXIT” button is pressed, the diagnosis code “Check Engine 7-5" appears on
the gauge screen and then the “Check Control Unit Comm” indication will be cleared.

When the “PAGES/ENTER” or “"EXIT" button is pressed again, the caution alarm icon appears on the gauge
screen and then the “Check Engine 7-5" indication will be cleared.

NOTE:
When the system operates, the engine will keep running at idle (in neutral) or stop in some conditions.

RESET:
Inspect the control system of electronic shift and throttle systems and repair or replace the component that
has caused the failure.
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CHECK SECOND STATION CAUTION
CONDITION:
This system operates when a failure has occurred in the 2nd station control system.

ACTION:

When the system operates, the 4 inch gauge screen will indicate “Check 2nd Station” and at the same time
the caution buzzer sounds.

In addition, a red light on the switch panel turns on.

NOTE:

When the “PAGES/ENTER" or “EXIT” button is pressed, the diagnosis code “Check Engine 7-4" appears on
the gauge screen and then the “Check 2nd Station” indication will be cleared.

When the "PAGES/ENTER" or “EXIT" button is pressed again, the caution alarm icon appears on the gauge
screen and then the“Check Engine 7-4" indication will be cleared.

NOTE:
When this system operates, the engine control is operational only in the 1st station and not in the 2nd sta-
tion.

RESET:
Inspect the control systems of Sub BCM and the 2nd station and repair or replace the component that has
caused the failure.

CHECK THROTTLE SYSTEM CAUTION

CONDITION:
This system operates when a failure has occurred in the electronic throttle control system.

ACTION:

When the system operates, the 4 inch gauge screen will indicate “Check Throttle System” and at the same
time the caution buzzer sounds.

The engine speed will fluctuate limiting the speed to the maximum of 2 000 r/min.

NOTE:

When the “PAGES/ENTER" or “EXIT” button is pressed, the diagnosis code of any one of “Check Engine 7-1,
7-2, 7-3 or 2-1" appears on the gauge screen and then “Check Throttle System"” indication will be cleared.
When the “PAGES/ENTER" or “EXIT" button is pressed again, the caution alarm icon appears on the gauge
screen and then the “Check Engine 7-1, 7-2, 7-3 or 2-1" indication will be cleared.

RESET:
Inspect the control system of electronic throttle system and repair or replace the component that has caused
the failure.
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CHECK SHIFT CONTROL CAUTION
CONDITION:
This system operates when a failure has occurred in the electronic shift control system.

ACTION:
When the system operates, the 4 inch gauge screen will indicate “Check Shift Control” and at the same time
the caution buzzer sounds.

NOTE:

When the “PAGES/ENTER" or “EXIT” button is pressed, the diagnosis code of any one of “Check Engine 8-1,
8-2, 8-3 or 1-2" appears on the gauge screen and then the “Check Shift Control” indication will be cleared.
When the “PAGES/ENTER" or “EXIT” button is pressed again, the caution alarm icon appears on the gauge
screen and then the “Check Engine 8-1, 8-2, 8-3 or 1-2” indication will be cleared.

NOTE:

When this system is in operation:

« ECM turns off the shift motor relay and fixed the shift position to that when the failure occurred.

* It is not possible to adjust the engine speed or shift by operating the remote control lever.

» The engine can be operated at idle (minimum speed).

* If "THROTTLE ONLY" switch is pressed with the remote control lever in neutral position, the engine speed
can be adjusted to the maximum of 2 000 r/min by operating the remote control lever.

When “Check Shift Control” is shown in the gauge screen, no shift operation of forward, neu-
tral or reverse is possible.

If the engine speed adjustment is attempted with the shift in forward or reverse, the boat may
abruptly start off possibly leading to an accident.

Except in an emergency, never operate the engine when “Check Shift Control” is shown in the
gauge screen.

RESET:
Inspect the control system of electronic shift system and repair or replace the component that has caused
the failure.
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WATER IN FUEL ALART SYSTEM

CONDITION:
This system operates when the water has separated from the
fuel exceeds a specific volume.

ACTION:

If the system activates, the “Water in Fuel” will indicate on the
gauge screen at all time and the caution buzzer will sound when
the engine is in neutral only.

By pressing the “PAGES/ENTER" (4 inch), “EXIT” (4 inch) or
“MENU" (2 inch) button, the caution alarm icon “CHK ENG”
appears on the gauge screen and then the “Water in Fuel” indi-
cation will be cleared.

NOTE:
Checking the operation of the water in Fuel Alert System with
SDS is not possible.

RESET:
Stop the engine and check the fuel filtter/water seperator for
water, and clean the fuel filter,
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OIL CHANGE REMINDER SYSTEM

This system informs the operator of the time for replacing
ENGINE OIL on the basis of the recommended maintenance

Action

Starting operation

schedule. r“”—l L“‘”—l
When the total motor operating hours have reached the prepro- Indication — Cancellation
grammed hours, the “Change Oil” appears on the 4 inch gauge (2)—1 %)
screen, the buzzer will begin a series of double beeps if engine l_ v 3

. , ' & 5 Indication — Cancellation
is not running (but main switch is ON). ]
The above mentioned indication will repeat until the activated | e {f]
system is manually cancelled. Indication —rCance:Iation
By pressing the “PAGES/ENTER” or “EXIT" button after confirm- I—{'3)—| :'fa

ing the display of “Change Oil", the caution alarm icon appears
on the display screen and then the “Change Oil" indication will

be cleared. Repaat

Indication —» Cancellation

ssse

*1 : Lapse of initial 20 hour’s operation

*2 : Lapse of 80 hour's operation

*3 : Lapse of 100 hour’s operation

4 : When performing cancellation before
system activation

CANCELLATION

Procedure ( (O 1))

1. Turn the main switch key to “ON” position. ST

2. Pull out the emergency stop switch plate (1. @ ® STOF

3. Depress the START & STOP button 2) three times in ten 1 P o)
seconds. Bt
A short beep will be heard if cancellation is successfully fin- %_
ished. \_ SUZUKI

4. Turn the main switch key to “OFF” position. | S—

5. Set the switch plate (1) in original position.

NOTE:

» Canceling of the system activation is possible regardless of whether or not the engine oil has been
replaced.
Once the system has operated, however, SUZUKI strongly recommends that the engine oil be replaced
before canceling the system activation.

* Even if the engine oil has been replaced with the system not operating, it is still necessary to perform the
cancellation.



36  DF300 (30002F-110001 —, 30002Z-110001 —)

SELF-DIAGNOSTIC SYSTEM

The self-diagnostic system alerts the operator when an abnor-
mality occurs in a signal from sensor, switch, etc. When the sys-
tem is activated, the “Diagnostic code” appears on the 4 inch
gauge screen and caution buzzer sound.

The buzzer sounds a series of short (0.2 sec.) beeps.

The buzzer sound, activated by the self — diagnostic system,
can be temporally canceled by pushing the main key in.

By pressing the “PAGES/ENTER” or “EXIT” button after confirm-
ing the display of “Check Engine X — X”, the caution alarm icon
appears on the display screen and then the “Check Engine X —
X" indication will be cleared.
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CODE FOR SELF-DIAGNOSTIC SYSTEM OPERATION

FAIL-SAFE SYSTEM
FAILED ITEM CODE ACTIVE
MAP sensor 1 3-4 YES
Cylinder temp. sensor 1-4 YES
IAT sensor 2-3 YES
Exhaust manifold temp. sensor (STBD) 1-5 YES
Exhaust manifold temp. sensor (PORT) 1-6 YES
Speed sensor 3-5 NO
Trim sensor 3-7 NO
Throttle position sensor 2-1 YES
Shift position sensor 1-2 NO [NOTE 2]
Rectifier & regulator (Over-charging) [NOTE 1] 1-1 NO
Fuel injector 4-3 NO
CKP sensor 4-2 NO
CMP sensor 2-4 NO
CMP sensor (VWT-PORT) 2-6 YES
CMP sensor (VVT-STBD) 2-5 YES
Air intake system 2-2 YES
MAP sensor 2 (Pressure detect passage) 3—-2 NO
Neutral switch 3-3 NO
Oz sensor 3-6 YES
VVT advance (STBD) 5-1 YES
VVT advance (PORT) 5-2 YES
Oil pressure switch 5-3 NO
Qil control valve (STBD) 6—1 NO
Qil control valve (PORT) 6-2 NO
ETV ECM 7-1 YES
ETV Motor 7-2 YES
ETV 7-3 YES
Sub BCM 7-4 YES
DBW system 7-5 NO [NOTE 2
ESA ECM 8-1 NO [NOTE 2
ESA motor 8-2 NO [NOTE 2]
ESA 8-3 NO [NOTE 2]
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NOTE:

* If more than one failed items exist, the self-diagnostic system shows the failures in the order of their occur-
rence, one at a time, when “ENTER” key is pressed.

« If the failed item remains, the self-diagnostic indication appears again after turning the main switch “ON".

* After correcting failed item, the self-diagnostic indication appears until the ECM receives the proper signal
with the engine running or turn on the main switch from OFF.

* It is the basic theory that the cancellation of self-diagnostic indication is automatically performed when the
failure is corrected and then supplying power to the ECM or operating the motor to receive a normal signal
from sensor, switch, etc. by the ECM.

However, in addition to the above, it has to meet the following conditions.

— The period of 20 — 30 seconds which is necessary for the ECM to decide the signal is normal.

— In the case of the codes 5-1 or 5-2 “VV'T advance” or 6-1 or 6-2" ail control valve”, it is necessary to oper-
ate the VVT system actually.
So it is required to operate the motor at around 3 500 r/min for a certain period.
However, the self-diagnostic code remains until the ECM decides the input signal during cruising.

NOTE:

O: sensor diagnostic:

* When the O: sensor is failed, this code is indicated by 4 inch gauge and the caution buzzer, but not dis-
played on the SDS screen.

» With the main switch key turned off, the self-diagnostic display can be temporarily cleared in the gauge
screen.
If the engine is operated without repairing the failure, the diagnostic code will be displayed again in the
gauge screen.

NOTE 1:

This self-diagnostic indication may not display (be canceled) by turning the main switch “ON" because the
ECM detects only battery voltage, not charging output.

Under this condition the buzzer will not sound and diagnostic code not appear.

However, if the rectifier & regulator have failed, the self diagnostic indication will again appear after starting
the engine.

NOTE 2:
For fail-safe condition, see page 41 and 42.
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CONDITION FOR SELF-DIAGNOSTIC SYSTEM OPERATION

FAILED ITEM

CONDITION

MAP sensor 1

No signal (With engine running)
Receiving an out of range “37 — 860 mmHg (1.46 — 33.86 inHQ)
(0.50 — 4.84 V)" signal (With engine running)

Cylinder temp. sensor

No signal
Receiving an out of range “~46 to +170 °C (-114.8 — +338.0 °F)
(0.10 - 4.6 V)" signal

IAT sensor No signal
Receiving an out of range “—46 to +169 °C (-114.8 — +336.2 °F)
(0.10 — 4.6 V)" signal

CKP sensor During one crankshaft rotation, 30 signals are not received by the
ECM.
During cranking, CMP sensor signal is received by the ECM, but not
CKP sensor signal.

CMP sensor During six crankshaft rotations, the normal CMP sensor signal pattern

is not received by the ECM.

Air intake system

During the ECM’s receiving input of the complete close signal from the
throttle position sensor, the engine operates at an abnormally high
speed. (Criterion: 2 500 r/min MIN)

MAP sensor 2
(Pressure detect passage)

Receiving unchanging signal regardless engine speed change.
[NOTE 1]

Rectifier & Regulator.
(Over-charging)

Receiving 16 volts or higher signal

Exhaust manifold temp. sensor No signal

(PORT or STBD) Receiving an out of range “—46 to +170 °C (-114.8 — +338.0 °F)
(0.10 - 4.6 V)" signal

Fuel injector No operation signal from the ECM

Throttle position sensor

Receiving an out of range “0.35 — 4.8 V' TPS main sensor signal.
The difference of output voltage between the main sensor and sub
sensor is outside the specified range.

Shift position sensor

Receiving an out of range “0.35 — 4.8 V" signal.

CMP sensor During two crankshaft rotation, 4 signals are not input to ECM.

(VVT PORT or STBD)

VVT advance There is a large difference between the target advance angle and the
(PORT or STBD) actual advance angle.

Neutral switch

While the shift sensor outputs the forward or reverse signal, the ECM
receives input of the neutral signal from the neutral switch.

02 sensor

Air/Fuel mixture output from ECM is lean state, but Oz sensor signal
circuit is higher than 0.7 V (rich state).

Air/Fuel mixtue output from ECM is rich state, but Oz sensor signal cir-
cuit is lower than 0.2 V (lean state).

Qil control valve
(PORT or STBD)

OCV not operating.

Oil pressure switch

While the engine is stopped and the main switch is on, the ECM
receives an “OFF” signal from the oil pressure switch.
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FAILED ITEM CONDITION

Speed sensor Receiving an out of range “0.2 — 4.8 V" signal.

Trim sensor Receiving an out of range “0.2 — 4.8 V" signal.

ETV ECM ECM electronic throttle control circuit failure

ETV motor Throttle valve actuator motor operation failure or its power supply sys-
tem (throttle relay, etc.) failure.
Motor connector open
Motor power supply line open

ETV valve Throttle valve operation failure

Sub BCM Sub BCM communication error
Low sub BCM source voltage.
Sub BCM failure

DBW system CAN communication error between BCM and ECM.
LPS error (ECM received an input signal from each sensor which was
outside the range of 4.5 - 5.5 V as total of main sensor and sub sensor
output voltage.).
Low BCM source voltage (less than 6 V).
BCM failure.
ECM failure.

ESA ECM ECM electronic shift control circuit failure.

ESA motor Electronic shift motor failure.
Motor connector open
Motor power supply line open

ESA position Response failure

ECM has detected the target LPS output voltage signal, but no change
occurs in the input signal voltage from shift position sensor.

NOTE 1:

This condition will be caused by clogged pressure detect pas-
sage in intake collector assembly.
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FAIL-SAFE SYSTEM

The fail-safe system is closely related to the self-diagnostic system.

When an abnormality occurs in a sensor signal, the ECM ignores the out-of-range signal and assumes a
pre-programmed value for the failed sensors.

This allows the engine to continue running under the fail-safe condition.

PRE-PROGRAMMED VALUE FOR FAIL-SAFE SYSTEM

FAILED ITEM

PRE-PROGRAMMED VALUE

MAP sensor 1

280 — 560 mmHg / (11.02 — 22.05 inHg.) (The control takes place in
accordance with the engine speed.) [NOTE1]
VVT advance is fixed at the most retarded angle.

Air intake system

The control is executed with the maximum engine speed as 2 000
r/min.

Cylinder temp. sensor

60 °C (140 °F)

IAT sensor

45 °C (113 °F)

Exhaust manifold temp. sensor

60 °C (140 °F)

Throttle position sensor

The throttle opening is fixed to default with the throttle motor relay
turned off.

ECM controls the engine speed at the maximum of 2 C00 r/min by
operating the remote control lever.

Shift position sensor

ECM detects the shift position as neutral even under in-gear condition
and controls the engine speed to idling.

If the “Throttle only” button is pressed with the remote control lever in

neutral, the engine speed can be controlled at the maximum of 2 000

r/min by operating the lever.

CMP sensor (VVT)

VVT advance is fixed at the most retarded angle.

VVT advance

VVT advance is fixed at the most retarded angle.

The ECM cyclically outputs the drive and stop signals for the OCV and
when the difference between the VVT’s target advance angle and the
actual advance angle has come to the normal range, the diagnostic
code display is canceled.

O: sensor

In the event of O2 sensor failure, the ECM memorizes the normal con-
trolling values as detected before the failure and performs the air/fuel
ratio compensation control with these values.
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FAILED ITEM PRE-PROGRAMMED VALUE

ETV ECM The throttle opening is fixed to default with the throttle motor relay
turned off.
ECM controls the engine speed at the maximum of 2 000 r/min by
operating the remote control lever.
(The engine rpm is controlled both by altering the ignition timing and
skipping ignition for intermittent misfiring.)

ETV motor The throttle opening is fixed to default with the throttle motor relay
turned off.
ECM controls the engine speed at the maximum of 2 000 r/min by
operating the remote control lever.

ETV The throttle opening is fixed to default with the throttle motor relay
turned off.
ECM controls the engine speed at the maximum of 2 000 r/min by
operating the remote control lever.

Sub BCM The main BCM controls the engine appropriately.

DBW system ECM causes the shift to return and fix to the neutral position and con-
trols the engine speed to idling.

ESA ECM ECM turns off the shift motor relay and fixes the shift position to that

ESA motor when the failure occurred.

ESA position The engine rpm is controlled with ECM at the maximum of 2 000 r/min
by operating the remote control lever.

NOTE:

There is no back-up system for the ECM itself. The engine will stop if it has failed.

NOTE 1:

This value will change according to the current engine speed.
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INSPECTION FOR ECM CIRCUIT VOLTAGE
ECM CIRCUIT VOLTAGE TABLE
{ I ’
/ / FRONT VIEW
ot 1 M
[53[54 55 56| 57 58|59 60] 61] [27 [ 2820 [30 [ 31]32]a3] 1 [2]afa[s5]6][7]
62 | 63 |64 |65 | 66 | 67 | 68 | 69 34 | 35 |36 |27 | 28 | 39 819011 |12]13
70|71 |72 |73 74|75 76 | 77 40 [ 41 |42 |43 | 24 | a5 14 15|16 [17 [ 18] 19
[78 79 |80 [81 [ 82| 83|84 [85]8s5]| [46 [ 47 [48 [ 49 | 50 ] 5152 | [20] 212223 2a 2526
WIRE STANDARD
TERMINAL COLOR CIRCUIT VOLTAGE CONDITION/REMARKS
Al 12V i i . ri 4
3 - Wit il Bensor pprox. 12 Ma!n swlltch ON. Wate l’l'! fuel sensor OFF.
Approx. 0 V Main switch ON. Water in fuel sensor ON.
2 P — — o
3 Y/BI CMP sensor #1 Approx. 0.3V or5V | Main switch ON
4 R/B CKP sensor — —
5 VIW Ex. manifold temp. sensor #1 0.14-475V Main switch ON
6 B/W Sensor GND — —
7 W CAN (H) Approx. 2.5 V or 3.6 V | Main switch ON
A .5V Whil i i
8 ] Qil pressure switch Ppres. 2 sngns dor . R
Approx. 0 V Engine stopped (Main switch ON)
9 O/G CMP sensor #2 (VVT_ PORT) Approx. 0.3 ¥ or5V | Main switch ON
10 B/O CMP sensor #3 (VVT_ STBD) Approx. 0.3V or5V |Main switch ON
11 BI/B Water pressure sensor 05-45V Main switch ON
12 G/R Ex. manifold temp. sensor #2 014 -475V Main switch ON
13 B CAN (L) Approx. 2.5V or 1.4 V | Main switch ON
14 P/W Throttle position sensor (SUB) 25-45V Main switch ON
. Approx. 5 V Main switch ON. Stop switch plate IN
15 BI/R Emergency stop switch
gy e Approx. 0 V Main switch ON. Stop switch plate OUT
Main switch ON.
Approx. 12V -
16 LBl PTT switch UP PTT UP_swntch depressed.
ADBIGK. OV Main switch ON.
PProX. PTT UP switch not deoressed.
17 wry Trim and Tilt sensor 03-45V Main switch ON
18 GrR Os sensor 0.7 V and more Whi{e engine idling a.ﬂer vTrarming up
0.2 V and less Engine stopped (Main switch ON)
19 Lg/W Cylinder temp. sensor 0.14-475V Main switch ON
Approx. 2.5 V Main switch ON. Shift in Neutral
20 P/BI Shift position sensor Approx. 3.7 V While engine running. Shift in Forward
Approx. 1.3V While engine running. Shift in Reverse
Approx. 12V Main switch ON. Shift into NEUTRAL.
21 Br Neutral switch Ao, B\ While engine running. Shift into FOR-
PProX. WARD or REVERSE.
Main switch ON.
Approx. 12 V ;
29 P PTT switch DOWN P"I’T DN.swnch depressed.
Approx. 0V Main switch ON.
' PTT DN switch not depressed.
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TERMINAL | (O CIRCUIT O TAOE" CONDITION/REMARKS

o5 aB Starter relay control Approx. 0.5V Main swftch ON. While engine Cranking.
Approx. 12 V Main switch ON. Normal

24 W MAP sensor 05-45V Main switch ON

25 BI/W Speed sensor 05-45V Main switch ON

26 Lg/B IAT sensor 0.04-4.46V Main switch ON

27 — — — —

28 — — — —

29 Br/Y Throttle position sensor (main) 05-45V Main switch ON

30 R/BI Power source for TPS Approx. 5V Main switch ON

31 R/W Power source for SPS Approx. 5V Main switch ON

32 Br/B Shift position sensor GND - =

33 B Ground for ECM — —

a4 G/Bl SHIfE o Felay Approx. 12 V Ma?n sw?tch ON. ESA system Fail.
Approx. 0.5 V Main switch ON. ESA system Normal.

35 — — — —

36 — — — —

37 — — — —

38 B/W Ground for TPS — —

39 B Ground for ECM — —

40 BIYY No.6 Ignition coil (-) Approx. 0 V Main switch ON

41 — — - —

42 —_ — — —

43 —_ — — —

44 R Power source for sensor Approx. 5V Main switch ON

45 Gr ECM power source Approx. 12 V Main switch ON

46 Lg/R No.4 Ignition coil (-) Approx. 0 V Main switch ON

47 W/G No.5 Ignition coil (-) Approx. 0V Main switch ON

48 (0] ECM main relay Approx. 0.8 V Main switch ON

49 X Communication line No.2 — —

50 oY Communication line No.1 — —

51 Y/G Ignition switch Approx. 12 V Main switch ON

52 Gr ECM power source Approx. 12 V Main switch ON

53 Br/R No.2 OCV (-) Approx. 12 V Main switch ON

54 Lg No.4 Fuel injector (-) Approx. 12 V Main switch ON

55 o/B No.1 Fuel injector (—) Approx. 12 V Main switch ON

56 B/Br No.2 Fuel injector () Approx. 12 V Main switch ON

57 WiBI Throttle motor () Approx. 0V or 12V | Main switch ON

58 Y Throttle motor power source Approx. 12 V Main switch ON

59 Y Throttle motor power source Approx. 12V Main switch ON

60 RY Throttle motor (+) Approx. 0 Vor 12V | Main switch ON

61 G Shift motor (-) Approx. 0 Vor 12V | Main switch ON

62 Briw No.1 OCV (-) Approx. 12V Main switch ON

63 B Ground for ECM power — —

64 J— P — i

65 B Ground for throttle motor — —

66 B Ground for throttle motor — —

67 B Ground for shift motor — —

68 B Ground for shift motor — —

69 Gr/R Shift motor power source Approx. 12 V Main switch ON
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WIRE

STANDARD

TERMINAL COLOR CIRCUIT VOLTAGE CONDITION/REMARKS
= Stop switch plate IN.
= Shift into NEUTRAL
Approx. 0V * For 6 sec. after main switch ON.
* While engine runnin
70 B/R High pressure fuel pump (=) I_ e Mg
* Engine stopped.
= Main switch ON.
PRk AN = Stop switch plate IN,
= Shift into NEUTRAL
71 B Ground for ECM power — —
72 = — — —_
73 Gr/Y No.3 Ignition coil (-) Approx. 0 V Main switch ON
74 Bl No.2 Ignition coil (-) Approx. 0 V Main switch ON
75 O No.1 Ignition coil (=) Approx. 0 V Main switch ON
Approx. 12V Mai itch ON. ETV system Fail.
76 wW/B Throttle motor relay PPy a!n sw! = = bl
Approx. 0.5 V Main switch ON. ETV system Normal.
77 Gr/R Power source for shift motor Approx. 12 V Main switch ON
« Stop switch plate IN.
« Shift into NEUTRAL
Approx: 0V * For 6 sec. after main switch ON.
« Whil in i
78 B/Y Low pressure fuel pump (=) |'e nghe A9
* Engine stopped.
y * Main switch ON.
PRI I8 « Stop switch plate IN.
= Shift into NEUTRAL
79 R/W No.3 Fuel injector (—) Approx. 12 V Main switch ON
80 Y/R No.6 Fuel injector (-) Approx. 12 V Main switch ON
81 o/BI No.5 Fuel injector (—) Approx. 12V Main switch ON
Approx. 0 V PTT switch DN free
82 P PTT relay switch (down
y ( ) Approx. 12V PTT switch DN push
Approx. 0 V PTT switch UP f
83 Ll |PTT relay switch (up) EHvK St T
Approx. 12 V PTT switch UP push
84 ow Purge valve Approx. 12V Main switch ON
A 12V Engine st d (Mai itch ON
85 Lg/R O: sensor heater relay pprox ”9'”9 : gppe ( ‘aln L Lol )
Approx. 0 V While engine running
86 R Shift motor (+) Approx. 0 Vor 12V | Main switch ON
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INSPECTION FOR RESISTANCE

000000000
Jloeoeooaal
[[eooooono]
||eecococooa

{7

33 32 31 30 29 28 27

000000
39 38 37 36 35 34
000000
45 44 43 42 41 40

000000
52 51 50 49 48 47 46
0000000

fo0000E
leaeocaal
[jlecco :\:[]
| 00000 O

NOTE 1:
Disconnect ECM main relay from fuse box, and connect tester

probe to relay terminal “A" of fuse box side.

NOTE 2:
Disconnect remote control wire harness and connect tester

probe to terminal (“B”, White wire) in engine main wiring har-
ness connector.

‘B White
lead wire
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47

RESISTANCE TABLE
ITEM TERMINAL FOR TESTER STANDARD RESISTANCE
PROBE CONNECTION (at 20 °C)
CKP sensor 4 (R/B) to 6 (B/W) 168 — 252 Q
Fuel injector No. 1 55 (O/B) to Terminal (A} [NOTE 1]
Fuel injector No. 2 56 (B/Br) to Terminal ‘A) [NOTE 1]
Fuel injector No. 3 79 (R/W) to Termina_l."ﬁ' [NOTE 1] N
Fuel injector No. 4 54 (Lg) to Terminal (A’ [NOTE 1]
Fuel injector No. 5 81 (O/BI) to Terminal (Al [NOTE 1]
Fuel injector No. 6 80 (Y/R) to Terminal (A’ [NOTE 1]
OCV (Oil control valve) #1 62 (Br/W) to Terminal A [NOTE 1] 66836
OCV (Qil control valve) #2 53 (Br/R) to Terminal (A) [NOTE 1]
Purge valve 84 (O/W) to Terminal (A) [NOTE 1] 28-35Q
IAT sensor 26 (Lg/B) to 6 (B/W) 0°C (32 °F): 5.3 - 6.6 kQ
Cylinder temperature sensor 19 (Lg/W) to 6 (B/W) 25°C (77 °F): 1.8 — 2.3 kQ

Ex-manifold temperature sensor #1

5 (V/W) to 6 (B/W)

50 °C (122 °F): 0.73 — 0.96 k2

Ex-manifold temperature sensor #2

12 (G/R) to 6 (B/W)

75 °C (135 °F): 0.33 — 0.45 kQ
(Thermistor characteristic)

ECM main relay 48 (0) to Terminal (B [NOTE 2] 145-190 Q
Throttle motor relay 76 (W/B) to 45 (Gr) 145 -190 Q
Shift motor relay 34 (G/BI) to 45 (Gr) 145 -190 Q
O: sensor haater relay 85 (Lg/R) to 45 (Gr) 145-190 Q
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COMPONENT INSPECTIONS
02 SENSOR HEATER RELAY
09930-99320: Digital tester
3 Tester range: __~._ (Continuity)

9
2.
3.

Remove the electric parts holder.

Disconnect Oz sensor heater relay from wire harness.
Check continuity between terminal (1) and 2 each time 12 V
is applied. Connect positive (+) lead to terminal @), and nega-
tive = lead to terminal (3.

O: sensor heater relay function:

12 V power Continuity
Applied Yes
Not applied No

CAUTION

Do not touch 12 V power supply wires to each other or
with other terminals.

4.

Measure resistance between relay terminals (3 and 4.

' Tester range: Q (Resistance)

O: sensor heater relay coil resistance: 145 - 190 Q

If out of specification, replace Oz sensor heater relay.

— 02 sensor—
\_heater relay
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02 SENSOR
REMOVAL

A WARNING \ LS5z

4 ¥ <1

The hot engine can burn you.
The Oz sensor removal should be performed when the
exhaust system is cool.

1. Remove the ring gear cover.

L=

— _._ i | ?.'-.."T@:

N[ ~ =

2/
=

A

Ll —

{ [ Oz sensor

2. Disconnect Oz sensor lead wire connector.
3. Using special tool, remove the Oz sensor.

09933-39810: O: sensor socket

INSTALLATION
Installation is reverse order of removal.

NOTE:

» Always keep the O= sensor away from any greese and oll.

* Examine O: sensor gasket for damage.
Always replace O: sensor assembly if sealing performance is
suspect.

Tighten Oz sensor to specified torque.
[¥] 0: sensor: 10 N-m (1.0 kg-m, 7.0 Ib-ft)

INSPECTION
09930-99320: Digital tester
B Tester range: Q (Resistance)

1. Disconnect Oz sensor lead wire connector.
2. Connect the tester probe to following terminal.

L
L

ITEM Tester pr_c-be Remstaonce i
connection (at 20 °C) 8. o
O:z sensor heater Terminal 1 — Terminal 2 55-85Q

NOTE:

Using resistance measurements to check for a defect on O: sen-
sor Is not possible.

For checking the O= sensor, measure voltage between the ECM
No. 18 terminal and GND.

Refer to troubleshooting section.

If measurement exceeds specification, replace the Oz sensor.
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TROUBLESHOOTING

SELF-DIAGNOSTIC CODE “5-3" Oil Pressure switch

START

» Wire continuity/connection failure

With the main switch “OFF”, remove the NO
oil pressure switch wire. » . .
With the main switch “ON", check the 'I.?cE:%s':dbfle_lcause.
voltage between the oil pressure switch i
wire terminal and engine body ground.
Is the voltage approx. 5 V?
y YES
Check the continuity between the oil YES
pressure terminal and body ground.
Engine running: Infinity
Engine stopped: Continuity
Is result OK?
o
u)il pressure switch failure
SELF-DIAGNOSTIC CODE “3-6” Oz sensor
START
With the main switch “ON”", check ECM NO
“18” terminal voltage. e O sensorBilums

Engine running at idle speed: 0.7 V and
more (After warming up)

Engine stopped: 0.2 V and less

Is result OK?

Y YES

e

* Wire continuitly/connection failre

Possible cause:
* ECM failure
* Wire continuity/connection failure
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FUEL SYSTEM

LOW PRESSURE FUEL FILTER

REMOVAL AND INSTALLATION
Refer to “LOW PRESSURE FUEL FILTER/Inspection and

cleaning”.

INSPECTION FOR WATER IN FUEL SENSOR
09930-99320: Digital tester
) Tester range: .. (Continuity)

Check continuity between two leads while moving the float up ‘ ‘
and down. | '
|

If out of specification, replace the fuel filter.

Float position (clearance “a”) Tester indicates
Less than approx. 4 mm Continuity
Approx. 4 mm or over Infinity
NOTE:

Clearance “a” : Between upper float surface and stopper.
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POWER UNIT
CYLINDER

CRANKCASE TO CYLINDER
Clean mating surface of cylinder and crankcase.
Apply SUZUKI BOND to mating surface of crankcase as shown.

CAUTION

Apply bond to mating surface only.
Do not allow bond to contact surface of bearing.

«zg 99000-31260: SUZUKI BOND “1217G”

Install five (5) dowel pins (1.

Install crankcase to cylinder.

Apply engine oil to crankcase bolts.

Tighten crankcase bolts in three (3) steps following the order
indicated below.

NOTE:

Tighten 10 mm (0.394 in) thread diameter bolts first (following
the order shown in figure), then tighten 8 mm (0.315 in) thread
diameter bolts.

Apply Bond to s marked line.
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[®) Crankcase bolt (10 mm thread diameter):
iststep 11 N.m (1.1 kg-m, 8.0 Ib-ft)
2nd step 21 N-m (2.1 kg-m, 15.0 Ib-ft)
Final step 52 N-m (5.2 kg-m, 37.5 Ib-ft)

m Crankcase bolt (8 mm thread diameter):
1st step 5N-m (0.5 kg-m, 3.5 |b-ft)
2nd step 20 N-m (2.0 kg-m, 14.5 Ib-ft)
Final step 25 N-m (2.5 kg-m, 18.0 Ib-ft)

NOTE:

After tightening crankcase bolts, check to be sure that crank-
shaft rotates smoothly when turned by hand.
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POWER TRIM AND TILT

The trim and tilt sensor controls the down limit for trim.

SETTING OF TRIM DOWN POSITION LIMIT

Once the ECM has been replaced or the trim sensor removed
and reinstalled, the resetting of the trim down position limit
should be perfarmed.

Perform this set-up after the current position setting has been
cancelled, as explained in the following procedure.

NOTE:
The tilt upper limit should be adjusted by the tilt limit cam
(switch).

CANCELING THE TRIM DOWN POSITION LIMIT SETTING
1. Turn the main key to the “ON" position.

2. Pull out the emergency stop switch lock plate.

3. Make sure that remote control handle is in “NEUTRAL".

4. Confirm the select switch LED lights, if not, depress the
select button on the switch panel.
Depress the “THROTTLE ONLY" button.

5. Move the control handle forward until the caution buzzer
sound one time.

OOFFI ~0N @
£
SELECT
O
THROTTLE
ONLY
O
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6. Press the “DOWN?” side of PTT switch for three seconds and
the buzzer will sound twice briefly indicating the setting has
been canceled. UpP

7. Return the throttle to the fully closed position.

DOWN

DN

SETTING THE TRIM DOWN POSITION LIMIT

8. Press the “DOWN?” or “UP” side of the PTT switch so that the
optimum full trim down position for the boat can be obtained.

9. Move the control handle forward until the caution buzzer
sound one time.

10. Press the “DOWN" side of the PTT switch three times within
three seconds. The buzzer will sound one time briefly indi-
cating the setting has been accepted.

11. Return the throttle to the fully closed position and install the
lock plate on the emergency switch. Operate the full tilt up
and full trim down operations several times by pressing the
PTT switch and check that the setting of the down limit is
properly set.
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WIRE/HOSE ROUTING

WIRING DIAGRAM
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WIRE COLOR
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: Brown

: Green

: Gray

: Light blue

: Light green

: Orange

: Pink

: Red

: White

: Yellow

: Black with Brown tracer
: Black with Green tracer

: Black with White tracer

: Black with Yellow tracer
- Blue with Black tracer
: Blue with Red tracer
: Blue with White tracer
: Blue with Yellow tracer
: Brown with Red trancer
: Brown with White tracer
: Brown with Yellow tracer
: Green with Black tracer
: Green with Blue tracer
: Green with Red tracer
: Green with White tracer
: Gray with Red tracer
: Gray with Yellow tracer
: Light blue with White tracer

Lg/B : Light green with Black tracer
Lg/Bi : Light green with Blue tracer

: Light green with Green tracer
Lg/R : Light green with Red tracer

IEI%W : Light green with White tracer

Oranga with Black tracer

OIBI : Orange with Blue tracer
: Orange with Green tracer
om : Orange with Red tracer
O/W : Orange with White tracer
oy nge with Yellow tracer
P/B : Pink with Black tracer
P/BI : Pink with Blue tracer
P/W : Pink with White tracer
R/B : Red with Black tracer
RA/BI : Red with Blue tracer
R/W : Red with White tracer
R/Y : Red with Yellow tracer

VW :Vielet with White tracer
W/B :White with Black tracer
WI/BI : White with Blue tracer
W/G :White with Green tracer
W/R :White with Red tracer
WIY :White with Yellow tracer
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TO REMOTE CONTROL
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For multiple engine and dual station
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FOREWORD

This supplementary service manual describes the outline, technical data and servicing proce-
dures for the following models.
Applicable model and effective serial number:
30002P-210001 and later
Please read and thoroughly familiarize yourself with this information before using it for your ser-
' 1 vice activities.

NOTE:
» Use this supplement with the following service manual:
DF300 Service Manual (P/no, 99500-98J01-01E)
DF300 Supplementary service manual (P/no, 99501-98J30-01E)
CONTENTS

SPECIFICATIONS ...aeeeeeeeeeeeesnsssssssasssisssassstecnasscncanesssnsssssssssssssnasssns 2

SERVICE DATA ...oeeeesseesrcvssississssisssasssisssstssnsssssssssssnsssssssasssssssasnsns 5

SPECIAL TOOLS ...eeeeeeeeeeeeeeecesissssssisssisssasssssansannnsanssssussssssssssssssassssss 12

MATERIALS REQUIRED ..u.ovvevmeenceeceeesevesvsssvsssnsesaasencencnnmnnsnnssnnes 12

PERIODIC MAINTENANCE SCHEDULE ..........eeeeevieescecrecreeverninnsnnnas 13
PERIODIC MAINTENANCE CHART ..eeveeseeeeseaseressesacnesnenas 13

ENGINE CONTROL SYSTEM .. eeeeeeeeecvsirts s eceesscesencn e svesssnsssasnsnns 14
B I e srcestsissessesesssnsssessssssnsssns seas s asssnassmsssnssansnanarssmnsssnsessn 14
ECM CONNECTOR/TERMINALS LAYOUT ...ueeeevieeeeririmnenncnnnecne 15
BCM CONNECTOR/TERMINALS LAYOUT .. 16
SELECTIVE ROTATION SYSTEM covrrrteeeeeceeeeeeveasvsecsssnsssssanns 17
TROLL MODE SYSTEM .eeeeeerveneseiisccssvsssvsssnarsmssmsmssssmssssssssaas 19
STARTER RELAY OPERATING TIME CONTROL SYSTEM ....... 20
SENSOR AND SWITCH ........eeeeeevvrririsrseraseceensa s, rssssenisens 21
CAUTION SYSTEM e resvsseriesassesscsesnmte s svsssssssssssssasssssmsnmnnes 22
SELF-DIAGNOSTIC SYSTEM ....eeeeeeeeeiiteeeeetnseaeesenecnnseneennnnsnss 24
CONDITION FOR SELF-DIAGNOSTIC SYSTEM OPERATION ... 25
FAIL-SAFE SYSTEM ................. B sasssussssesstensnansrnssanssnansnussrsnssnrnsnsas 25
INSPECTION .....ooveereeseceseirscrecnennen atersssssasssesesessensnsrsssssasssnresin 25
SENSOR REMOVAL/INSTALLATION ...ttt 26

LOWER UNIT asesvsivsssrssssencusssesssesessssessssscsssnassmsasssnssssssssssssassssssmssnns 29
REMOVAL & DISASSEMBLY .eeeeseseesirscssssccssssmssessenressrssrnssens 29
INSPECTION .eeersevssirevssssvsssiemsassessmsasssamsssssssssssssssssssrsssasssssmsnsnnes 39
ASSEMBLY & INSTALLATION ... tteesevassessereae e 44
TRIM TAB ..ot ceesececesisseesstssssssas s nnn s sssessmsssnnsanssansssass 59
LOWER UNIT GEARS- SHIMMING AND ADJUSTMENT ............ 60

WIRE/HOSE ROUTING .....eeeeseesveseressssenevssosssssssssassssssssssssesssnsnsssssnnns 68
WIRING DIAGRAM coaeveccvsrssariennnsstnmsssssississssssssssssaranosssnssasssaanss 68
WIRE ROUTING ..coeeeiveeeeececseesesecncssesesnesscnssasssasssasssnsssasssnssssssnnnnns 70




2 DF300AP

* SPECIFICATIONS
* These specifications are subject to change without notice.
Data
ltem Unit
DF3C0AP
PRE-FIX 30002P
DIMENSIONS & WEIGHT
Overall length .
(front to Beck) mm (in) 953 (37.5)
Overall width ;
(side to side) mm (in) 564 (22.2)
Overall height X mm (in} 1889 (74.4)
XX | mm (in) 2016 (79.4)
Weight X kg (Ibs) 274 (604.1)
{without engine cil)
XX kg (Ibs) 279 (615.1)
Transom height X mm (in. type) 635 (25)
XX | mm (in. type) 762 (30)
PERFORMANCE
Maximum output kW (PS) 220.7 (300}
Recommended operating range r/min 5 700 - 6 300
idie speed r/min 650 + 50 (in-gear: Approx. 650)
POWER HEAD
Engine type ’ 4-stroke DOHC
Number of cylinders V-6
Bore mm (in) 98 (3.86) «
Stroke mm (in) 89 (3.50)
Total displacement cm? (cu. in} 4028 (245.6)
Compression ratio 01 9.5
Spark piug NGK BKRBE

[gnition system

' Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trocheid pump

Starting system

Electric

Throttle control

Electronic remote control
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Item Unit Data
DF300AP

FUEL & OIL

Fuel Suzuki highly recommends the use of alcohol-free unleaded
gasoline with a minimum pump octane rating of 89 (R/2+M/2
method) or 94 (Research method). However, blends of
unleaded gasoline and alcohol with equivalent octane content
may be used.
» AP classification : SG, SH, SJ, SL, SM

Engine oil
H 7‘]

or NMMA FC-W classification : 8G, SH, SJ, SL, SM
= Viscosity rating : SAE 10W-40 or NMMA FC-W 10W-40

Engine oif amounts 8.0 (8.5/7.0) : Gil change only

L (US/imp. qf 8.2 (8.7/7.2) ; Oil filter change
Gear oil SUZUKI Outhoard Motor Gear Qil

' (Hypoid gear oil SAE90, AP!I classification GL-5)

Gearcase oil amounts mi

(US/imp. 07) 1100 (37.2/38.7)
BRACKET
Trim angle Degree 0 - 19 (PTT system}
Number of trim position PTT system
Maximum iilt angle Degree 70
LOWER UNIT
Shift control Electronic remote conirol

Reversing system

Gear

Transmission ;

Forward-Neutral-Reverse

Reduction system

Bevel gear

Gear ratio

12120 (1.667)

Drive line impact protection

Spline drive rubber hub

Propeller shaft rotation {(when shift into forward})

Standard: Clockwise

Propeller

Blade x Dia.{in.) x Pitch (in.)

. Right hand rotation Left hand rotation
3 x 16 x 17 3 x 16 x 17

3 x 186 x 18andi/2 3 x 16

3 x 16 x 20 3 x 16 x 20

3 x 16 x 21 and 1/2 3 x

3 x 16 x 23 3 x 16 x 23

3 x 16 x 24 and 1/2 3 x 16

3 x 16 x 26 3 x 16 x 26

3 x 16 x 27 and 1/2

18 and 1/2

X
X

16 x 21 and 1/2
X
x 24 and 1/2
X
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Item Unit

Data

DF300AP

REDUCTION SYSTEM

1st reduction gear ratio
(Crankshaft drive gear: Driven gear)

32: 40 (1.250)

2nd reduction gear ratio (Lower unit gear)

12 : 20 (1.667)

Total reduction gear ratio

2.084 (40/32 x 20/12)

Py
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* SERVICE DATA

* These service data are subject to change without notice.

' Data
ltem Unit
DF300AP
POWERHEAD
Recommended operating range r/min 5700~ 6 300
idle speed r/imin 650 = 50 {in-gear: Approx. 650)
O&/hndercompressmn kPa _ 880 — 1 500 (9.0 — 15, 126 — 213)
{kg/cm?, psi)
**Cylinder compression max. differ- kPa
ence between cylinders {(kg/em?, psi) 100 (1.0, 14)
**Engine oil pressure kPa 400 — 600 (4.0 — 6.0, 57 — 85} at 3 000 t/min
{kg/cm?, psi) {at normal operating temp.)

Engine oil

* AP| classification : 8G, SH, 84, SL, SM
or NMMA FC-W classification : 8G, SH, SJ, SL, SM
* Viscosity rating : SAE 10W-40 or NMMA FC-W 10W-40

Engine oil amounts

L (US/lpm. gt}

8.0 {8.5/7.0) : Gil change only
8.2 (8.7/7.2) : Qil filter change

Thermostat operating temperature

°C (°F)

48 —52 (118 — 126)

** Figures shown are guidelines only, not absolute service limits.
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ltem Unit Data
DF300AP
CYLINDER HEAD/CAMSHAFT
Cylinder head distortion Limit mm (in) 0.03 {(0.001}
Manifold seating faces dis- -
tortion Limit mm (in) 0.10 {0.004)
Cam height N 57D mm (in) 45.330 — 45.490 (1.7846 — 1.7909)
Limit mm (in) 45,230 (1.7807)
= Ex 57D mm (in) 44 420 — 44,580 (1.7488 - 1.7551)
Limit mm (in) 44.320 (1.7449)
Camshaft journaloil | Top, | STD|  mm (in) 0.043 ~ 0.085 (0.0017 — 0.0033)
clearance 2nd,
3 | Limit ]| mm (in) 0.120 (0.0047)
4th
Camshaftjournal | Top, | gTp mm {in) 26.000 — 26.021 {1.0236 — 1.0244)
(housing} inside diam- | 2nd,
eter
i';i‘ Limit mm {in) —_
Camshaft journal out- | Top, | STD | mm (in) 25.936 — 25.957 (1.0211 — 1.0219)
side diameter 2nd,
3rd, Limit mm {in) —_—
4th
Camshaft runout Limit mm {in) 0.10 {0.004)
Cylinder head bore to tappet | STD mm {in) 0.025 - 0.066 (0.0010 — 0.0026)
clearance - -
Limnit mm {in) 0.150 (0.0059)
Tappet outer diameter STD mm {in) 33.959 — 33.975 (1.3370 — 1.3376)
Cylinder head bore 5TD mm {in) 34.000 — 34.025 (1.3386 — 1.3396)
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ltem Unit Data
DF300AP
VALVE/VALVE GUIDE
Valve diameter IN mm {in) 37.9 (1.49)
EX mm (in) 31.4 (1.24)
Tappet clearance IN | STD|  mm (in) 0.23 - 0.27 (0.009 — 0.011)
(Cold engine condition)
EX | STD mm (in) 0.33 — 0.37 (0.013 — 0.015)
Valve seat angle IN — 15°, 45°, 60°
EX — 15°, 45°, 80°
Valve guide to valve N STD mm (in) 0.020 — 0.047 (0.0008 — 0.0019)
stem clearance U Lmit] mm (i) 0.070 (0.0028)
EX STD mm {in) 0.045 - 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide inside IN,
diameter ex | STD mm (in) 5.500 — 5.512 (0.2165 — 0.2170)
Valve guide protrusion JEN)& sTR|  mm(n) 11.4 — 11.8 (0.45 — 0.46)
Valve stem ouiside IN | 8TD mm {in) 5.465 — 5,480 (0.2152 — 0.2157)
diameter EX |STD| mm (in) 5.440 — 5.455 (0.2142 — 0.2148)
Valve stem deflection | Iy | Limit|  mm (in) 0.14 (0.006)
EX | Limit mm {in) 0.18 (0.007)
Valve stem runout :ENX Limit|  mm ¢in) 0.05 (0.002)
Valve head radial IN, -
runout EX Limit mm (in) 0.08 (0.003)
Valve head thickness N STD mm (in) 1.1(0.04)
Limit mm (in) 0.7 (0.03)
Ex STD mm {in) 1.05 (0.04)
Limit mm (in) 0.7 (0.03) {
Valve seat contact IN | STD mm (in) 1.1 -1.3(0.04 — 0.05)
width EX | STD mm (in) 1.1 -1.3 (0.04 - 0.05)
Valve spring free length STD mm (in) 38.75 (1.56)
Limit mm (in) 38.2 (1.50)
Valve spring tension STD | N (kg, Ibs) 147 — 173 (14.7 — 17.3, 32.4 — 38.1) for 31.1 mm (1.22 in)
Limit| N (kg, Ibs) 136 (13.6, 30.0) for 31.1 mm (1.22 in)
Valve spring squareness Limit mm (irt) 2.0 (0.08)
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) Data
Item Unit DF300AP
CYLINDER/PISTON/PISTON RING
Cylinder distortion Limit mm {in) 0.03 {0.001)
Piston to cylinder clearance | STD mm {in) 0.085 — 0.105 {0.0033 ~ 0.0041}
Lirmnit mm {in) 0.15 {0.0059)
Cylinder hore STD mm (in) 98.000 — 98.020 (3.8583 - 3.8591)
Cylinder measuring position mm {in) 50 (1.969} from cylinder top surface
Piston skirt diameter STD mm (in} 97.905 - 97.925 (3.8545 — 3.8553)
Piston measuring position mm {in} 11 (0.43) from piston skirt end
Cylinder bore wear Limit mm (in} 0.100 (0.0039)
Piston ring end gap 1st STD" mm (in} 0.20 — 0.40 (0.008 — 0.018)
Limit mm (in} 0.70 (0.028)
ond STD mm (in} 0.33-0.48 (0.013 — 0.019)
Limit mm (in} 1.00 (0.039)
Piston ring free end STD mm {in} Approx. 13.6 (0.54)
9ap [l ey pa— (in) 10.9 (0.43)
ond STD mm (in) Approx. 13.7 (0.54)
Limit mm (in) 10.9 {0.43)
Piston ring to groove STD mm (in) 0.030 - 0.080 (0.0012 - 0.0031)
clearance st Limit|  mm (in) 0.12 (0.005)
g STD mm (in} 0.020 — 0.060 (0.0008 — 0.0024)
Limit mm (in} 0.10 (0.004)
Piston ring groove 1st STQ mm (in) 1.22 — 1.25 (0.048 — 0.049)
width ond [STD|  mm (in) 1.21 —1.23 (0.0476 — 0.0484)
Qil | 8TD mm (in} 2.51 - 2.53 {0.099 — 0.100)
Piston ring thickness | 1st | STD mm (in} 1.17 — 1.19 {0.046 — 0.047)
2nd | STD mm (in} 1.17 - 1.19{0.046 — 0.047)
Pin clearance in piston pin STD mm (in} 0.006 — 0.021 {0.0002 — 0.0008)
hole Limit|  mm (in) 0.040 (0.0016)
Piston pin outside diameter | STD mm (in) 21.993 - 22.000 (0.8659 — 0.8661)
Limit mm {in} 21.980 (0.8654)
Piston pin hole diameter STD mm (in) 22.006 — 22.014 (0.8664 — 0.8667)
Limit mm {in) 22.030 (0.8673)
Pin clearance in conrod STD mm (in) 0.010 - 0.025 (0.0004 — 0.0010)
small end Limit|  mm ¢in) 0.050 {0.0020)
Conrod small end bore STD mm {in} 22.010 - 22.018 (0.8665 — 0.8668)
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ltem Unit Data
DF300AP
CRANKSHAFT/CONROD
S.O”md small end inside STD|  mm (in) 22,010 — 22.018 (0.8665 — 0.8668)
lameter
Conrod big end oil clearance | STD mm (in) 0.045 — 0.063 (0.0018 — 0.0025)
Limit mm (in) 0.080 (0.0031)
ggr‘md big end inside diam- | qrpy | o (i 57.000 — 57.018 (2.2441 — 2.2448)
Crank pin outside diameter | STD mm {in) 53,982 — 54.000 (2.1253 — 2.1260)
Crank pin outside diameter
difference {out-of-round and | Limit mm {in) 0.010 (0.0004)
taper) ‘
Conrod bearing thickness ' | STD mm (in) 1.482 — 1.497 (0.0583 — 0.0589)
Conrod big end side clear- STD mm (in) 0.300 - 0.450 (0.0118 - 0.0177)
ance Limit mm (in) 0.550 (0.0217)
Conrod big end width STD mm {in) 20.750 — 20.800 (0.8169 — 0.8189)
Crank pin width STD mm (in) 21.100 — 21.200 (0.8307 — 0.8346)
Crankshaft center journal , Limit ram (in) 0.04 (0.002)
runout
Crankshaft journal oil clear- | STD mm (in) 0.030 — 0.048 (0.0012 - 0.0019)
ance Limit|  mm (in) 0.065 (0.0026)
Crankcase bearing holder | grpy | (in) 75.000 — 75.018 (2.9528 — 2.9535)
inside diameter
gra”kShaﬁ journal outside | o1 | mm (in) 69.962 — 70.000 (2.7552 — 2.7559)
iameter ,
Crankshaft journal outside
diameter difference (out-of- | Limit mm (in) 0.010 (0.0004)
round and taper) ’ i
gézgks"aﬂ bearingthick- | 15 | mm (in) 2.499 — 2.514 (0.0984 — 0.0990)
Crankshaft thrust play STD mm (in) 0.11 - 0.31 (0.004 — 0.012)
Limit mm (in) 0.35 (0.014)
Crankshaft thrust beaing | g7 | 1y (in © 2.425-2.475 (0.0955 — 0.0974)
thickness
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ltem Unit Data
DF300AP
ELECTRICAL
fgnition timing Degree BTDC 0-BTDC 25
Over revolution limiter r/min 6 400
CKP sensor resistance Q at 20°C 168 — 252
CMP sensor resistance Q at 20°C —
fgnition cc;'zljresistance Primary Q at 20°C —
Secondary| k€ at 20°C —
Gz sensor heater resistance Q at 20°C 55-8.5
Battery charge coil resistance Q at20°C 0.21-0.32
Battery charge coil output (12 V) Watt 648
Standard spark plug Type NGK BKR&E
Gap mm (in) 0.7 — 0.8 (0.028 — 0.031)
Fuse amp. rating Main fuse; 60, Throttle valve: 15
Starter motor: 30, Shift actuator: 15
A Ignition coil, Injector, ECM: 30
PTT switch: 10 Low pressure fuel pump: 15
Isolator: 40
Eegc\c;;nmended battery capacity Ah (kC) 130 (468) or larger
Fuel injector resistance Qat20°C 1014
IAT sensor/Cylinder temp. sensor/
Ex. mani. temp. sensor {Thermistor | k€ at 25 °C 1.8-23
characteristic)
ECM main relay coil resistance , Qat20°C 145 -180
Starter motor relay coil resistance | Qat20°C 145 -190
PTT motor relay coil resistance Qat20°C 25-37
Oz sensor heater relay resistance Qat20°C i45-190 =
STARTER MOTOR
Max. continuous time of use Sec 30
Meotor cutput kW 1.4
Brush length STD mm (in) 16.0 (0.63)
Limit mm (in) 12.0{0.47)
Commutator undercut STD mm (in) 0.5~ 0.8 (0.02 - 0.03)
Limit mm (in) 0.2 (0.01)
Commutator cutside diame- | STD mm (in) 29.0 (1.14)
ter Limit|  mm (in) 8.0 (1.10)
Commutator outside diame- | STD mm {in) 0.05 (0.002)
ter difference Limit|  mm (in) 0.40 (0.016)
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PTT MOTOR

Brush length STD mm (in} 9.8 (0.39)
Limit mm (in) 5.5 (0.22}

Commutator outside diame- | STD mm {in) 22.0 (0.87)

ter Limit|  mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in SPC system or in the signal from sensors, switches, etc., the code repre-

senting the failure is displayed in the screen on the SMIS 4” gauge.

) FAIL-SAFE SYSTEM
FAILED ITEM CODE ACTIVATING
MAP sensor 1 3-4 YES
Cylinder temp. sensor - 1-4 YES
IAT sensor : 2-3 YES
Exhaust manifold temp. sensor (STBD) 1-5 YES
Exhaust manifold temp. sensor (PORT) 1-6 YES
Speed sensor 3-5 NO
Trim sensor 37 NO
Throttle position sensor 2-1 YES
Shift position sensor 1-2 NO
Rectifier & regulator (Over-charging) 1-1 NO
Fuel injector 43 NO
CKP sensor 4-2 NO
CMP sensor 2-4 NO
CMP sensor (VVT-PORT) 2-6 YES
CMP sensor (VVT.STBD) 2-5 YES
Air intake system 2-2 YES
MAP sensor 2 (Pressuré detect passage) 3-2 NO
Neutral switch 3-3 NO
Oz sensor 3-6 YES
VVT advance (STBD) 51 ' YES
VVT advance (PORT) 5-2 YES
Oil pressure sensor . 4-4 YES
Oil temperature sensor 4-5 YES
Model distinction switch 4—1 YES
Oil control valve {(STBD) 61 NO
Oil control valve {(PORT) 62 NO
ETV ECM 7 -1 YES
ETV Motor 7-2 YES
ETV 7-3 YES
Sub BCM 7-4 YES
DBW system 7-5 NO
ESA ECM 8-1 NO
ESA motor g2 NO
ESA - 8-3 NO
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NOTE:

If more than one failed items exist, the self-diagnostic system shows the failures in the order of their ococur-
rence, one at a fime, when “PAGES/ENTER” key of the 4 inch gauge is pressed.

SPECIAL TOOLS

The following special tools have been provided for the service of new lower unit.

@

09951-18710
Propeller shaft
stopper remover
and installer

09950-58712
Propeller shaft
housing remover

arm

09951-99320
Gear holder plate

MATERIALS REQUIRED

The part number of the material have been changed as follows.

SUZUKI OUTBOARD
MOTOR GEAR OIL

99000-22B22

WATER RESISTANT

GREASE EP2

99000-25350
(250 g)

SUZUKI SILICONE

SEAL

Ve

93691-80030
(100 g)
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PERIODIC MAINTENANCE SCHEDULE

Service item has been added, and additional item is indicated with asterisk mark (*).

PERIODIC MAINTENANCE CHART

Interval
ltem to be serviced

Initial 20 hrs. or
1 month

Every 50 hrs. or
3 months

Every 100 hrs.
or 6 months

Every 200 hrs.
or 12 months

Spark plug

R

Fuel line

PCV system

R

0]

place PCV/breather hose every 2 years.

Engine oil

R

Gear oil

X

Lubrication

Anodes (external)

R
!
i

* Anodes (internal power
head)

Bonding wires

Battery

Engine oil filter

Low pressure fue! filter

Replace every 400 hours or 2 years.

Low pressure fuel pump filter

Replace every 1 000 hours.

High pressure fuel filter

Replace every 1 000 hours.

Ignition timing

ldle speed

Tappet clearance /

Water pump

Water pump impeller

Propeller nut & pin

Bolt & Nuts

—A| =D —|=|—|-

I: Inspect and clean, adjust, lubricate or replace, if necessary T: Tighten R:

Replace
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ENGINE CONTROL SYSTEM

ECM

The following functions have been added tc the engine control

module (ECM).

* Selective rofation system

* Troll mode system

» Starter relay operating time control system

* Qil temp. Caution system.

e New Low Oil Pressure Caution system.
Oil pressure sensor has been adopted, and the engine oil
pressure was always monitored. Due to this modification, Qil
pressure switch has been eliminated.
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ECM CONNECTOR/TERMINALS LAYOUT

4
FRONT VIEW
[ FOTEr N -
|5a|54|55|ssi57|5a\5sfsn|a1||27|2s|29§30i31132|33| |11213|4§5|e&7|
62 63 64 85 o6 o7 58 59 RS 35 36 27 28 RE] 8 9 10 1" 12 13
70 71 72 73 74 75 75 v 40 41 42 43 44 45 14 15 16 17 18 19
|m|79|anim‘BZI“ES"IESl%l[46|47!48!49I50‘51|52| lzn]z1|22|aaia4|2s§26]
i
TERMI- | WIRE TERMI- | WIRE
NAL | COLOR CIRCUIT NAL | COLOR CIRCUIT
1 R/Bl |Water in fuel sensor 44 R Power source for sensor
2 O/Y | Model distinction switch 45 Gr ECM power source
3 Y/BI CMP sensor #1 46 Lg/R | No.4 Ignition coil ()
4 R/B | CKP sensor 47 W/G | No.5 Ignition coil ()
5 VW | Ex-manifoid temp. sensor #1 48 O ECM main relay
B B/W | Sensor GND 49 Y Communication line No.2
7 W CAN (H) 50 OfY | Communication line No.1
8 — — 51 Y/G | Ignition switch
9 O/G | CMP sensor #2 (VVT_ PORT) 52 Gr ECM power source
i0 B/O CMP sensor #3 (VVT_ STBD) 53 BrfR |No.2 QCV (-)
11 — — 54 Lg No.4 Fuel injector (—)
12 G/R | Ex-manifold temp. sensor #2 55 O/B | No.1 Fuel injector (-)
13 B CAN (L) 56 B/Br | No.2 Fuel injector (=)
14 P/W | Throttle position sensor (Sub) 57 W/Bl | Throttle motor (~)
15 BI/R | Emergency stop switch 58 Y Throttle motor power source
16 Lbl PTT switch UP 59 Y Throttle motor power source
17 W/Y | Trim and tilt sensor 60 R/Y | Throttle motor (+)
18 Gr/R | Oz sensor 61 G Shift motor (-)
19 Lg/W | Cylinder temp. sensor 62 Br/W [No.1 OQCV (-)
20 P/Bl | Shift;position sensor 63 B Ground for ECM power
21 Br Neutral/Cranking switch 64 — —
22 P PTT switch DOWN 65 B Ground for throttle motor
23 G/B | Starter relay control 66 B Ground for throttle motor
24 w MAP sensor 67 B Ground for shift motor
25 — — 68 B Ground for shift motor
26 Lg/B | IAT sensor 69 Gr/R | Shift motor power source
27 — - — 70 B/R High pressure fuel pump (-)
28 — — 71 B Ground for ECM power
29 Br/’Y | Throttle position sensor (Main)  ° 72 — —
30 R/Bl | Power source for TPS T 73 Gr/Y | No.3 Ignition coil (=)
31 R/W | Power source for SPS 74 Bl No.2 Ignition coil ()
32 Br/B | Shift position sensor GND 75 O No.1 Ignition caoil (-)
33 B Ground for ECM 76 W/B | Throttle motor relay
34 G/Bl | Shift motor relay 77 Gr/R | Power source for shift motor
35 Bl Oil pressure sensor 78 B/Y |Low pressure fuel pump (-)
36 G/R | Qil temp. sensor 79 R/W [ No.3 Fuel injector (-)
37 — — 80 Y/R | No.6 Fuel injector (-)
38 B/W | Ground for TPS 81 G/Bl [ No.5 Fuel injector (=)
39 B Ground for ECM 82 P PTT relay switch (down)
40 BI’Y [ No.6 Ignition coil (-) 83 Lbl PTT relay switch (Up)
M — - e 84 O/W | Purge vaive
42 — — 85 Lg/R | O= sensor heater relay
43 — — 86 R Shift motor (+)
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BCM CONNECTOR/TERMINALS LAYOUT

| S— [ —
7o o = o [ ] ][=]x] LIzl s el
AR AN ENE RN
[s2 {50 [ s [ o [ 5 [ 57 [0 [ [ 0] (oo o1 [ ez [ [ en [ o [ os ]
(FRONT VIEW)
TERMI- | WIRE TERMI- | WIRE

NAL |COLOR CIRCUIT NAL |COLOR CIRCUIT
1 = — 31 — —_
2 R/Y  |Power source for LPS main 2 32 R/W | Power source for LPS main 1
3 Y/B |Start & Stop switch 2 33 W/B |Lever position sensor sub 1
4 Lg/B | Center control switch 34 BI/W | Lever position sensor main 1
5 O/B | Synchronization switch 35 B Ground for BCM
6 — — 36 G Throtile only LED
7 — — 37 G/B | Throtile only switch
8 BI’Y |Lever position sensor sub 2 38 — e
9 W/Y | Lever position sensor main 2 39 — —
10 Y/R |Start & Stop switch 3 40 G Emergency stop switch
11 — — 41 — —
12 —_ — 42 B/W | Lever position sensor 1 GND
13 e — 43 B Ground for BCM
14 — . 44 Br Station select LED
15 B/Y |Lever position sensor 2 GND 45 — o
16 Y Tachometer, (STBD) 46 O Buzzer reset switch
17 — . 47 Br/W | Station select switch
18 — — 48 Y/G | Start & Stop switch 1
19 — — 49 — =
20 — —_ 50 Y/B | Tachometer (PORT)
21 — — 51 w BCM power source
22 — —_— 52 Bl Buzzer
23 — — 53 G/W |Diag LED
24 — — 54 — —
25 Lg Center engine control LED 55 — —
26 @] Synchronization LED 56 — —
27 W |CAN 1 (H) 57 Lg/G | Troll mode switch
28 B CAN 1 (L) 58 Y Communication line No.2
29 o — 59 O/Y | Communication line No.1
30 — — 60 Gr |Main switch
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SELECTIVE ROTATION SYSTEM

Lower unit of this product can be used for both regular rotation
or counter rotation without changing itself.

ECM (engine control module) is used for detecting the condi-
tions of ECM No. 2 terminal whether its circuit is open (OFF) or
grounded (ON); and for controling the rotating direction of the
shift actuator (motor) depending on the detected condition.

The selection of this circuit selects either from two types of rota-
tion, select connectors, and instalis it in the select terminal.

ECM controls the shift actuator by means of the rotation select
connecter in the following manner:

» Connection of regular rotation select connector to select ter-
minal will open terminal No. 2, and this controls the actuator
to become regular rotation lower unit.

= When counter rotation select connector is connected io select
terminal, terminal No. 2 will be grounded, and this controls the
actuator to become counter rotation lower unit.

NOTE:

ECM detects the status of rotation select connector (whether it is
set to regular or counter) immediately after turning the main
switch to ON position, and determines the rotating direction of
the shift actuator.

From thereon, no judgment will be made for determining the
rotating direction of the actuator. (Even when the connecting
position of the rotation select connector is changed, the rotating
direction of the shift actuator will not be changed.)

For changing the rotating direction of the shift actuator, the rota-
tion select connector must be replaced when the majn switch is
in OFF position.

ECM

Select connecior/
ferminal

PTTTTTTT ECM No.2

i I terminal

. ) ™

: o \C : \zj

] 1

o __.__1

Regular select connector

Counter select connector (Optional part)
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To change the rotation from regular rotation to counter
rotation:

NOTE:

Turn the main switch OFF before connecting or disconnecting
the sefect connector.

w

Turn the main switch to OFF position.

Wait for one minute until the ECM internal circuit is turned
OFF.

Remb\/e the motor cover.

Disconnect the blue regular rotation select connector located
near the low pressure fuel pump.

Connect the green counter select connector.,

To return the rotation to regular rotation:

1.
2.

w

Turn the main switch to OFF position.

Wait for one minute until the ECM internal circuit is furned
OFF.

Remove the motor cover.
Disconnect the green counter seiect (optional) connector
located near the low pressure fuel pump.

Connect the biue regular rotation select (standard) connec-
tor. .
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TROLL MODE SYSTEM

The troll mode system consists of the troll mode switch, ECM
and BCM and related electrical witing.

The “Troll Mode System” is activated by pressing the troll mode
switch, when the motor is running at ingear idle speed. By using
this system, you can set and maintain a desired engine speed
with the control switch in a range from in-gear idle speed
(approx. 650 rpm) to 1 200 rpm.

NOTE:
For the mulliple engines:
In-gear fdie speed of alf engines is controfled at the same time.

During Troll mode, ECM VQEEI control the engine speed as follows:
The switch signal is inputted to ECM through BCM.

ECM calculates the target engine speed with the input signal
from the switch, then controls the throttie motor and the trolling
speed is made to become to the target speed.

How to use the Troli Mode

Setting the troll mode: -

1. Shift into forward or reverse gear and make sure that the
throttle is fully closed (in-gear idle speed).

2. Press the “UP" or "DN” position of the troll mode switch, until
you hear one beep.

NOTE: :

» This system will not function propetly until engine is at normal
operaling temperature.

* The troll mode system will not operate if the switch is depressed
when the remote control lever is in the neutral position.

* For the multiple engines:
If the throttle of all engines are fully closed and one of engines
is in-gear, it shifts to the troll mode when the swiich is
depressed. ’

(© TROLL MODE @\

© = ©

o J
Troll mode switch
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Adjusting trolling speed:

» When pressing the “UP” switch, one short beep sounds and the
engine speed increases by 50 rpm.

* When pressing the “DN” switch, one short beep sounds and the
engine speed decreases by 50 rpm.

NOTE:

e When pressing the "DN” switch at the lower limit of trolling
speed of all engines, the engine speed will not change and
three long (0.8 sec.) beeps wilf sound.

» When pressing the "UP" switch at the upper limit of trofling
speed of all engines, the engine speed will not change and
three long (0.8 sec.) beeps will sound.

* For the multiple engines:

If the switch is operated when one engine has reached the
adjustment limit of trolling speed, while any other engine has
not, one short beep sounds and the rpm of engine which has
not reached the adjustment limit changes.

s Shift operation and throttle control remain operational, even in
trofl mode.

Cancelling the troll mode:

The troll mode can be cancelled by shifting the all remote control
levers to the neutral position, or by increasing the engine speed
to 3000 rpm or more. In both cases, two short (0.1 sec.) beeps
sound when cancelling the troll mode.

STARTER RELAY OPERATING TIME CONTROL SYSTEM

This control system is as foliowsl,:

The continuous operating time of the starter motor is set at five
seconds.

When this time is exceeded, the starter motor will automatically
stop.

If this happened, wait about ten seconds for the motor to cool
down and try again.
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SENSOR AND SWITCH

OlL. PRESSURE SENSOR

The oil pressure detection has been changed from Qil pressure
switch to oil pressure sensor. ‘

The oil pressure switch is On-Off type and the oil pressure sen-
sor is an analog type.

This sensor inputs the engine cil pressure to the ECM as a volt-
age value.

The oil pressure sensor constantly monitors the engine oil pres-
sure, and when the 0il pressure lowers more than the predeter-
mined value in each engine rpm, it activates “Low OIl Pressure
Caution”.

OIL TEMP. SENSOR

The Oil temp. sensor has been newly adopted and it is a ther-
mistor type.

This sensor constantly monitors the temperature of engine oil,
and when it detects any abnormality in oil temperature, it acti-
vates "Qil Temperature Caution System”.

1. QilPpresst
2. Ol fiter

Output Voltage (V)
A3
(6]

GND

Power Source
(5v)

Input Pressure

R

SotiEHA T

ulator;
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CAUTION SYSTEM

LOW OIL PRESSURE CAUTION
This system operates when the engine lubricating oil pressure
drops below the correct level. '

ACTION:

s When this system operates, the gauge screen will indicate
“Low Qil Pressure” and the same time, the caution buzzer
sounds.

¢ If this caution system operates at higher than 1 500 r/min, the
enginé $peed will be reduced to approximately 1 500 r/min by
making the fuel injection signal intermitient.

= The engine automatically stops 3 minutes after the caution
systemn is activated.

* By pressing the “PAGES/ENTER” (4 inch), or “EXIT” (4 inch)
button, the caution alarm icon’appears on the gauge screen
and then the “Low Qil Pressure” indication will be cleared.

NOTE:

If the engine is automatically stopped due fo the caution system,
the engine can be started again. However, the caution system
will repeatedly activate untif the cause is eliminated.

RESET:

Stop engine and check engine oil level. Refill engine oil to the
correct level if below the low il mark.

if the engine oil level is correct, the following causes may be
considered:

+ Improper oil viscosity.

» Malfunctioning oil pressure sensor.

» Clogged oil strainer or oil filter.

» Worn oil pump relief valve.

= Oil leakage from the il passage.

» Excessive wear/damage of oil pump.

NOTE:

The low oif pressure caution system is reset when the oil pres-
sure is restored to correct level with approx. 1 500 r/min or less”’
engine speed operation.

However, the engine must be stopped and checked immediately
once the system is activated.
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OIL TEMPERATURE CAUTION SYSTEM
This system is activated when the engine oil temperature is too
high due to insufficient oil cooling or deterioration in quality of
engine oil. -

ACTION:

When this system operates, the gauge screen will indicate "High
Oil Temp” and at the same time, the caution buzzer sounds.

If this caution system operates at higher than 2 500 r/min, the
engine speed will be reduced to approximately 2 500 r/min by
making both the fuel injection and ignition signals intermittent.
The engine automatically stops 3 minutes after the caution sys-
tem is activated.

By pressing the “PAGES/ENTER” (4 inch}, or “EXIT” (4 inch)
button, the caution alarm icon appears on the gauge screen and
then the “High Qil Temp.” indication will be cieared.

NOTE:

If the engine is automatically stopped due to the caution system,
the engine can be started again. However, the caution system
will repeatedly activate until the cause is eliminated.

RESET:

Close throttle compietely and then shift into neutral.

System reset will occur when aoil temperature drops enough.
However, the system may be activated again uniess the cause
for high Qil Temp (such as oil system malfunction or poor quality
engine oil} is removed.
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SELF-DIAGNOSTIC SYSTEM

The following self-diagnostic code have been added.

FAIL-SAFE SYSTEM

(Select terminal)

FAILED ITEM CODE ACTIVATION
Qil pressure sensor 4-4 Yes
Qil temp. sensor 4-5 Yes
Model distinction switch
4—1 Yes

NOTE: , | .
As a consequence of oil pressure swilch efimination, the diag-
nostic code, Olf pressure swilch (5-3) is no longer used.

NOTE: ,

Remarks on Self-Diagnostic code 4-1:

While the main switch is in ON position, ECM monitors the
select connector at ajl the time.

When the connector shows any abnormality, ECM will carry out
trouble shocting, and will show diagnostic code 4-1 in the 4"
SMIS multi function gauge.

When the diagnostic code is indicated, ECM will memorize the
status of that time, and will control the actuator in the condition
of the memorized status.

Information once stored in ECM memory will not be deleted
even when the main swiich is in OFF position and thereafter, the
control will be carried out continuously according to the informa-
tion stored.

For defeling the diagnostic code outptt, the rotation select con-
nector memorized by ECM and the connector which is actually
connected must be coincided.
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CONDITION FOR SELF-DIAGNOSTIC SYSTEM OPERATION

FAILED ITEM CONDITION
Oil pressure sensor = No signal.
» Receiving an out of range “0.2 — 4.8 V" signali.
Qil temp. sensor * No signal.

e Receiving an out of range 0.1 — 4.69 V* signal.

Model distinction switch
(Select terminal)

The diagnostic code for model discrimination is displayed when a failure
(either open or short circuit) exists in No.2 terminal of the wiring harness/
connector.

v

FAIL-SAFE SYSTEM

When an abnormality occurs in a sensor signal, the ECM ignores the out-of-range signal and assumes a
pre-programmed value for the failed sensors.

This allows the engine to continue running under the fail-safe condition.

Pre-programmed value of the added sensor/switch is as follows.

FAILED ITEM PRE-PROGRAMMED VALUE
Oil pressure sensor Approx. 5V
Oil temp. sensor Approx. 5V

Mode! distinction switch.
(Select terminal)

» The original model (rotation) discrimination is retained.
s The state that ECM is memorizing now is continued.

INSPECTION
INSPECTION FOR ECM CIRCUIT VOLTAGE
WIRE STANDARD
TERMINAL COLOR CIRCUIT VOLTAGE CONDITION/REMARKS
Model distinction switch + When the regular select connector is
{Select terminal} Approx. 5V . connected,
5 O . Majn switch ON .
* When the counter select connector is
Approx. 0V connected.
» Main switch ON
35 Bl - Qil pressure sensor 02-48YV Main switch ON
36 G/R Qil temp. sensor 0.1~468V Main switch ON
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SENSOR REMOVAL/INSTALLATION

OIL TEMP. SENSOR
REMOVAL

1. Disconnect cil temp. sensor lead wire connector.
2. Loosen and remove the oil temp. sensor .

3. Loosen and remove the oil temp. sensor holder @.

INSTALLATION 1
Installation is reverse order of removal with special attention to
the following steps. ‘

* Apply THREAD LOCK 1342 to the threads of oil temp sensor
holder @.
+ Tighten the sensor holder fo specified torque.

[!] Qil temp. sensor holder: 27 N.m (2.7 kg-m, 20 [b-f1)
99000-32050: THREAD LOCK “1342”

+ Clean mating surface of sensor and sensor holder
« Tighten oil ternp. sensor 2 to specified torque.
¢

[¥] Oil temp. sensor: 8 N-m (0.8 kgf-m, 5.8 Ibf-ft)
« Connect oil temp. sensor lead wire connector.

« Start engine and check oil temp. sensor for oil leakage.
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OIL PRESSURE SENSOR
REMOVAL

1. Disconnect oil pressure sensor lead wire connector @ at
sensor. '

v

2. lLoosen and remove the oil pressure sensor @.

i

3. Loosen and remove the oif pressure sensor holder 3.

INSTALLATION
Installation is reverse order of removal with special attention fo
the following steps.

* Apply THREAD LOCK 1342 to the threads of oil pressure
sensor holder 3. .
+ Tighten the sensor holder to specified torque.

[® Oil pressure sensor holder: 13 N-m (1.3 kg-m, 9.5 Ib-ft)
o5 99000-32050: THREAD LOCK “1342"
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* Install O-ring @ to oil pressure sensor 3.

» Tighten il pressure sensor @ to specified torque.
[!] Oil pressure sensor: 13 N-m (1.3 kgf-m, 9.5 Ibf-ft)

* Connect oil pressure sensor lgad wire connector,

» Start engine and check oil pressure sensor for oil leakage.

%



DF300AP 29

LOWER UNIT
REMOVAL & DISASSEMBLY

A WARNING

Failure to take proper precautions when removing or
installing the lower unit can result in severe personal

injury.

Always disconnect the battery cable, before removing
. |ower unit.

NOTICE

When the shift actuat'pr is operated with the ciutch link
rod detached, the shift actuator damage can be
caused.

Remove the main relay or shift actuator fuse from fuse
box to avoid damaging shift actuator while clutch link
rod has been removed.

Shift to “NEUTRAL” position.
Remove the clip, washer and clutch link rod @ from clutch lever

@.

Remove bolt and trim tab 3.
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Remove seven bolts @ and separate gearcase ® from drive-
shaft housing.

NOTE: ')
Before gearcase is removed completely, disconnect speedome-
ter pick up tube ® from gearcase.

3

Remove water tube spacer .
Remove clutch rod (8 from clutch shaft (if necessary).

f
Piace a drain pan under oil drain plug.
Remove oil drain plug @ first then oil levei plug @ and allow
gear oil to drain.
Inspect cil for water, contaminates or metal.

NOTE: .

The oil level plug and the oil drain plug are now different.
The magnet is installed in the drain plug. -
Clean the magnet if there is a metal powder on it.

Do not make a mistake in their positions when install them.

Failure to take proper precautions when installing or

removing the propeller can result in severe personal

injury.

When installing or removing the propeller:

« Wear gloves to protect hands, and “lock” the propel-
ler by placing a block of wgod between the blades
and the anti-cavitation plate.
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Remove cotter pin @ from propeller nut and remove propeller

nut @.

Remove washer @), spacer @, propeller ® and stopper ® from
the propeller shaft.

"
Loosen four bolts @D, then remove water pump case @.

Remove impeller @ and impeller key @.

Remove two bolts and water pump panel &.

Remove pump under plate ® and dowel pins .

Keep impeller key @ for reuse and discard the plate gasket.

Remove the three bolts (D securing the shift rod guide housing
@.

Lift up the shift rod guide housing, then remove it by turning the
shift rod 3 in right or left direction.

Account for the dowel pin @ and seal ring ®.
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Remove the bush ).
Straighten tabs on tab washer ®.

NOTE:
Do not re-use tab washer.
Always replace with new one.

Using special tool and remove the housing stopper @.

(A): 09951-18710: Propeller shaft stopper remover and
installer
(B): 09926-29310: Driveshaft housing remover

Remove the tab washer ® and stopper seal ®.
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Position the gearcase as shown so that the propeller side may
become up.

Refmove the propeller shaft housing ©.

NOTE:
Do not remove the propeller shaft at this time.

(A): 09930-39411: Flywheel rotor remover
{B): 09950-58712: Propeller shaft housing remover arm

/

Remove the housing stopper washer (0.

Remaove the rear gear and propeller shaft assembly d9.
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Remove the thrust bearing 4, back-up shim @ and rear gear 3
from propeller shatft.

Remove the propeller shaft thrust shim(s) @ from propeller
shaft.

Remove the circlip &), washer ®), bearing @ and thrust washer
from rear gear.

i}

Hold the pinion nut securely, then fit special tool to the driveshatt
and loosen the pinion nut.
Remove pinicn nut @) and washer @.

09921-29410 : Driveshatt holder
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T

b

Usé special tool to unscrew driveshaft oil seal housing @, then
remove cil seal housing from driveshatt.

09926-29310 : Driveshaft housing remover

Remove driveshaft bearing spacer @.

/

Slowly lift out driveshaft assembly &.
Remove the pinion shim &.

NOTE:
The driveshaft pinion bearing contains 18 loose roller bearings.
Account for all roller bearings on disassembly.

Remove the driveshatft collar (7).
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Remove the pinion @).

Remove the front gear @.
Remove the thrust bearing @@ and back-up shim @) from front
gear.

Remove the circlip @, washer @3, bearing @ and thrust spacer

®.

Disassembly of propeller shaft components
To disassemble propeller shaft components, refer to following:
(a) Remove horizontal slider (.
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(b) Remove spring @ from clutch dog shifter.

(c) \Use special tool to push the dog pin & out of the clutch dog
shifter.

09922-89810: Shift pin remover

(d) Remove clutch dog shifter @ and connector pin & from pro-
peller shaft.

f
(e) Remove large detent ball ®, detent spring (0, large detent
ball @ and two small detent balls @) from connector pin.

Disassembly of water pump case
Remove inner sleeve @ and rubber seal ring @.

NOTE:
To facilitate the removal of inner sleave from the pump case,
warm up the entire case using a heater like hair dryer.
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Disassembly of shift rod components
Push the pin D out and remove the shifter yoke @.
Remove the magnets 3, E-ring @ and magnet housing ®.

Remove the shift rod gear ®).

4

Remove the E-ring ® and shift rod gear @.

Remove the shift drive rod &), washer @, oil seal cover 0 and
oil seal dp.
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INSPECTION

NOTE:
If any component is womn excessively, cracked, defective or
damaged in any way, it must be replaced.

NOTE:
Thoroughly wash all metal components with cleaning solvent
and dry with compressed alr.

| A WARNING |

. Wear safety glasses when using compressed air.

PROPELLER

* Inspect propeller for beént, chipped or broken blades.
Replace or repair propeller if damaged or other abnormal con-
ditions are noted. )

* Inspect propeller bush splines. Replace or repair propeller if
splines are worn or damaged.

* Inspect propeller bush for deterioration or slipping.
Replace if necessary.

GEARCASE

* Inspect the gearcase. Replace if cracked, damaged or other
abnormal conditions are noted.

* Visually check the pinion bearing. Replace gearcase if pitted,
rough or other abnormal conditions are noted.

* Visually chack the front gear bearing.
Replace gearcase if pitted, noisy, rough or other abnormal
conditions are noted,

GEARS/BEARING

* Inspect front, rear and pinion gear teeth and engaging dogs.
Replace gears if damaged, worn or other abnormal conditions
are noted.

* Inspect propeller shaft thrust bearings. .
Replace bearing if pitted, noisy, rough or other abnormal con-
ditions are noted.

KLY
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THRUST BEARING

* Visually check thrust bearings.
Replace if pitted, noisy, rough or other abnormal conditions
are noted. '

PROPELLER SHAFT COMPONENTS

* Inspect horizontal slider and connector pin.
Replace if worn, damaged or other abnormal conditions are
noted. :

* Inspect detent balls. Replace if wear, damage or other abnor-
mal conditions are noted,

*» Inspect clutch dog shifter. Replace if chipped, worn, damaged
or other abnormal conditions are noted.

* Inspect dog pin. Replace if bent, worn or other abnormal con-
ditions are noted.

* Inspect propeller shaft/splines. Replace if worn, twisted, dam-
aged or other abnormal conditions are noted.

/

* Check detent spring by measuring its free length. If free
length is not within specifications, replace detent spring.

Detent spring free length (L)
Standard: 46 mm (1.81 in)
Service limit: 43 mm (1.69 in)

PROPELLER SHAFT BEARING HOUSING

* Inspect housing. Replace if cracked, damaged or other abnor-
mal conditicns are noted.

* Inspect rear gear bearing and propeller shaft bearing.
Replace bearing if pitted, noisy, rough or cther abnormal con-
ditions are noted.

» Check condition of oil seal and O-ring.

Replace oil seal and O-ring if nicked, cut, worn or other abnor-
mal conditions are noted.
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Replacing propeller shaft oil seal
1. Extract seals (D with cil seal remover.

09913-50121: Oil seal remover
NOTICE '

Do not reuse ¢il seal once removed.
Always use new oil seal.

2. Apply Water Resistant Grease to the inner circumference of
the housing. ]

3. Using an oil seal installer, drive the two oil seals (one at a
time) into the propeller shaft bearing housing.
The lipped portion of the seal must face towards the propel-
ler.
Apply Water Resistant Grease to the seal lips.

4@ 99000-25350: SUZUKI WATER RESISTANT GREASE EP2

/

SHIFT ROD GUIDE HOUSING COMPONENTS

* Inspect shift rod guide housing. Replace if cracked, damaged
or other abnormal conditions are noted.

* Inspect shifter yoke. Replace if wear, damaged or other
abnormal conditions are noted.

* Inspect shift rod/splines. Replace if worn, twisted, damaged or
other abnormal cenditions are noted. .

* Inspect shift rod gears. Replace if cracked, damaged or other
abnormal conditions are noted.

* Inspect seal ring. Replace if nicked, cut, torn, swollen or other
abnormal conditions are noted.

» Inspect oil seal. Replace if nicked, cut, worn or other abnor-
mal conditions are noted.
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WATER PUMP AND RELATED ITEMS

* Inspect impeller. Replace if vanes are cut, torn, worn or cther
abnormal conditions are noted.

* Inspect pump case. Replace if cracked, distorted or other
abnormal conditionds are noted.

» Inspect pump inner sieeve. Replace if wom, cracked, dis-
torted, corroded or other abnormal conditions are noted.

* Inspectunder panel. Replace if cracked, distorted, corroded
or other abnormal conditions are noted.

NOTICE

Do not reuse seal ring once removed.
Always use new seal ring.

DRIVESHAFT OIL SEAL HOUSING

* Inspect housing. Replace if cracked, damaged or other abnor-
mai conditions are noted.

* Check conditicn of oil seals. Replace if nicked, cut, worn or
other abnormal conditions are noted.

» Inspect O-ring. Replace if worn, nicked, cut or other abnormal
conditions are noted.

Replacing driveshatt oil seal
1. Using special tool, remove two (2) oil seals out of the drive-
shaft oil seal housing.

09913-50121: Oil seal remover

2. Apply Water Resistant Grease to inner circumference of
driveshaft oil seal housing.

99000-25350: SUZUKI WATER RESISTANT GREASE EP2 |

3. Grease the inner lips of oil seal. With the lips facing away
from driveshaft bearing, place seal in position and drive it
into the cil seal housing.

§

Direction of
water pump case
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DRIVESHAFT

« Inspect driveshafi/splines. Replace if worn, twisted, damaged
or other abnormal conditions are noted.

e Inspect driveshaft bearing, replace if pitted, noisy, rough or
other abnormal conditions are noted.
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ASSEMBLY & INSTALLATION

Assembly & installation are in reverse order of disassembly with

special attention to the following steps.

26 . SO
@\ 27
25

[® 10 N-m (1.0 kg-m, 7.0 Ib-it)

@J 42

29

Eﬂ ?Fm [5] 17 nem
(1.7 kg-m, 12.5 Ib-ft)

43 [%] 83 N-m

. (8.3 kg-m,
60.0 Ib-ft)

45 [®] 55 Nm
(5.5 kg-m, 40.0 Ib-ft)

1. Bolt
2. Shift drive rod
3. E-ring
4, Washer
5. Oil seal cover
8. Oil seal
7. Shift rod guide housing
8. Pin
9. Shift rod gear
10. Magnet
11. Magnet housing
12. Shiter yoke
13. Sealing
14. Exhaust rubber seal
15. Plate
16. Bolt
17. Anode
18. Dowel pin
19. Dowel pin
20. Dowel pin
21.Plug
22. Gasket
23. Water filter front STBD
24. Water filter front PORT
25. Screw
26. Anode
27.Screw
28. Screw
29. Water filter PORT
30. Water filter STBD
31. Baolt
32. Water pump case
33. Case sealing
34. Sleeve
35. Key
36. Water pump impeller
37. Under panel
38. Gasket
39. Bolt
40. Panel
41. Bolt
42.Trim tab
43, Bolt
44 Washer
45, Bolt
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48, Driveshaft

47, O-ring

48, Oif seal housing
49, Qi seal

50. Nut

51. Spacer

52. Bearing

53. Shim

54. Driveshaft collar
55. Pinion bearing
56. Pinion

57. Washer

58. Nut

59, Pin

60. Slider housing
61. Bolt

62. Bearing

63. Washer

64, Bearing

65. Shim

66. Circlip

67, Washer

68. Bearing

69. Spacer

70. Front gear

71, Horizontal slider
72, Connector pin
73. Detent ball

74, Detent ball

75. Detent Spring
76. Dog spring

77. Clutch dog shifter
78. Dog pin

=

R

47 T

48

g>49
éfso [®] 100 N-m

51 (1 0 kg-m,
72.0 |b-ft)

52 efEm]

¢T—53

79. Propeller shaft
80. Shim

81. Rear gear

82. Spacer

83. Bearing

84. Washer

85. Circlip

86. Washer

87. Bearing

88. Washer

89, Stopper

90. Bearing

91. O-ring

92. Bearing housing

&?
105[8] 55 N-m
@104 m(s.s kg-m,

97 (] 200 N-m

90 E= 9144

o)

[-—108

103 40.0 Ib-it)

(20 kg-m, 145 lb-ft)

94 _\
\

93. Bearing
94. Oil seal
95. Seal
96. Washer
97. Housing stopper
98. Bush
99. O-ring
100. Stopper
101. Propeller
102. Propeller bush set
103. Spacer
104. Washer
105. Nut
106. Pin
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FRONT GEAR

NOTE:

Be sure the bearing thrust washer @ is in the correct position
before installing the front gear.

« Assemble the front gear @, thrust spacer ), bearing @ and
washer ®, then install the circlip ®.

* Place the thrust bearing @ and back-up shim ® in position,
then install the front gear/bearing assembly into position.

DRIVESHAFT COLLAR
Install driveshaft collar @.

NOTE:

» The tongue @ of collar must be focated into groove on the
gearcase. g

» The oil hole "A” on collar must face toward the propeller side.
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PINION GEAR
Place pinion gear in gearcase.

NOTE:

Before installing pinion gear, check for correct amount and posi-
tion of pinion bearing roffers.

Use oil soluble grease to retain bearing rolfers.

DRIVESHAFT

Install pinion shim @, then lower the driveshaft assembly @
down into the gearcase uniil the bottom of shaft protrudes
through center of pinion. -

DRIVESHAFT OIL SEAL HOUSING

* Apply Water Resistant Grease 1o the driveshaft oil seal.

* Apply Water Resistant Grease to O-ring (D, then install O-ring
into groove on the driveshaft oil seal housing.

sEEEy 99000-25350: SUZUKI WATER RESISTANT GREASE
EP2

I

* Install driveshaft bearing spacer @.

* Install driveshaft oil seal housing on gearcase, then tighten oil
seal housing to specified torque.

[} Driveshatt oil seal housing: 100 N-m (10.0 kg-m, 72.5 Ib-ft)
09926-29310: Driveshaft housing remover
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PINION NUT
* Apply THREAD L.OCK 1342 to the threads of pinion nut @
before threading it onto driveshaft.

99000-32050: THREAD LOCK 1342

NOTE:

It is recommended the original pinion nut be used for the pur-
poses of shimming during repair. A new pinion nut should be
used on final assembly.

+ Install ‘Washer @, pinion nut @, then tighten nut to specified
torque.

[®] Pinion'nut: 145 N-m (14.5 kg-m, 105.0 Ib-ft)
09921-28410: Driveshaft holder

PROPELLER SHAFT
+ Slide the cluich dog shifter &) onto the propeller shaft ().

NOTE:

When installing the clutch dog shifter on the propelfer shaft, the
identification mark (dot) on clutch dog shifter must face toward
the rear gear as shown in the iflustration.

7

* Insert two small detent balls @, large detent ball &, detent
spring ® and large detent ball (7 into connector pin 3.
Then depress detent ball @ and temporarily insert stopper pin
@ into dog pin hole of connector pin, as shown in right figure.

NOTE:
Temporarily insert a gearcase dowel pin @ into the connector
pin to prevent the detent ball from falling out.
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* Insert the connector pin & (with detent balls) into propeller
shaft .

* Align the holes in the shifter dog and connector pin and then
slide the dog pin ® through both dog and connector pin.
(save the temporarily installed dowel pin pushed out as the
dog pin is inseried.)

*'Install the dog pin retaining spring @, ensuring that it fits
snugly into the groove on the dog shifter.

PROPELLER SHAFT/ REAR GEAR
* Install the propeller shatt thrust shim(s) @ to propeller shaf.

/

» Assemble the rear gear @), thrust spacer 3, bearing @ and
washer &), then install the circlip ®.
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* Place the shim @ and thrust bearing ® in position, then slide
the propeller shaft assembly into rear gear/bearing assembly.

» Assemble the horizontal slider @) to connector pin.

NOTE:
Before installing propeller shaft/rear gear assembly, move

shifter dog to bring horizontal slider to the neutral position.

« Position the gearcase as shown so that the propeller side may

become up.

/

* Install the propeller shaft and rear gear assembly in the gear

case.
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PROPELLER SHAFT BEARING HOUSING
Assemble the propeller shaft bearing housing in the following
sequence: .

1. Install the housing stopper washer @ by aligning projection
“a” of stopper washer with groove in gearcase, as shown in
right figure.

A: Push and rotate the washer lower side

/

2. Apply Water Resistant grease to O-ring @, then install the
O-ring into groove on the propeller shaft bearing housing @).

3. Apply Water Resistant grease to propeller shaft oil seals.
NOTE:

Be sure the bearing thrust washer @ is in the coirect position
before installing the propeller shaft housing. ’

4. Install the propeller shaft bearing housing @ in the gear-
case.
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NOTE:
The projection "b” of housing stopper washer O must be located
into notch “c” on the bearing housing.

NOTE:
To make the bearing housing fully seated in the gearcase, tap
the housing gently with plastic mallet.

PROPELLER SHAFT BEARING HOUSING STOPPER
* Install the tab washer @ and seal ring @.

* Apply Water Resistant grease to O-ring @, then install the O-
ring into groove on the propeller shaft bearing housing stop-
per @.

+ Apply grease to threaded surface of stopper and gearcass,
then install the stopper in gearcase.

/
+ Tighten the stopper to the specified torque.
E] Propeller shaft bearing housing stopper:
200 N-m (20 kgf-m, 145 Ibf-ft)
(A): 09951-18710: Propeller shaft stopper remover and
installer
(B): 09926-29310: Driveshaft housing remover

» Bend a tab "a” of tab washer () at a position there is no gap
between right side of boss of stopper and tab washer.
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+ |nstail the bush &.

s

ASSEMBLY OF SHIFT ROD COMPONENTS

« Using an oil seal installer, drive the oil seal @ into the shift rod
guide housing .
The lipped portion of oil seal must face towards the clutch rod.

« Install the E-ring @), wasf)er @ and seal cover & to shift drive
rod ®, then slide shift rod guide housing onto shift drive rod.

* Install the shift rod gear @ and E-ring ®.

/

* Install the shift rod gear @.

NOTE:
To assemble the shift rod gear @, align the dot (s) mark “a” on
shift rod gear @ with the dot (+) mark “b” on shift rod gear @.
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Install the magnets @@, E-ring @ and magnet housing @ to
shifter yoke 3.

* Install'the shifter yoke, then insert pin .

* Insert two dowel pins @®.
Install seal ring 8.

NOTE:
Be sure the horizontal slider is in the neutral position before
installing the shift unit (shift rod guide housing assembly.).

NOTE:
Before instalfing shift rod guide housing assembly, bring shifter
yoke to neutral position by turning shift rod right or feft.

-
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* Install shift rod guide housing assembly @ by aligning shifter
yoke with groove in horizontal slider, then tighten three (3)
housing bolts securely.

* Turn shift rod from Neutral position to Forward and Reverse
position to check proper gear engagement.

Y— Shifter yoke

L Horizontal slider

LEAKAGE CHECK
Check for leakage of oil seal and O-ring when applying specified
pressure inside of the gearcase.

09950-69512: Oil leakage tester
09952-99310: Air pump

Procedure

1. Install the test tool into the oil level hole.

2. Connect the air pump to the tester.

3. Rotate driveshaft and propeller shaift clockwise several times
and then apply specified pressure for the test.

NOTE: .,

Apply low initial pressure of 20 — 40 kPa, (0.2 — 0.4 kg/cré, 2.8 —

5.7 psi) first, then apply specified pressure.

Leakage test pressure: 100 kPa (1.0 kg/cm?, 14.2 psi)
NOTICE
Failure to correctly apply the test pressure will result

in cil seal damage.
Do not exceed pressure of 110 kPa (1.1kg/cm?, 15.6

psi).

4. Once stabilized, pressure should remain steady for at least 5
min.
if pressure does not fall, sealing performance is correct.
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WATER PUMP (Impeller & case)

* Place the dowel pins @), under plate gasket @ and pump
under plate @ into position.

* Insert the key @ in the driveshaft and slide the impeller &
onto driveshaft, ensuring that key and keyway are aligned.

* Place the seal ring @ into groove of the pump case ®), then
install inner sleeve @ to pump case.

NOTE: ,
Do not reuse seal ring once removed.
Always use new ring.

NOTE:

Before instafling pump inner sleeve, apply water resistant
grease lightly between inner sleeve and pump case mating sur-
faces.

99000-25350: SUZUKI WATER RESISTANT GREASE EP2

NOTE:

Before installing water pump case assembly, apply Water Resis-
tant Grease lightly on pump case inner sleeve and under pane!
for initial fubrication.

89000-25350: SUZUKI WATER RESISTANT GREASE EP2

+ Install the pump case assembly & while rotating driveshaft
clockwise to flex the impeller vanes in the correct direction.

« Securely tighten the four (4) pump case bolts @@ to the speci-
fied torque.

[®] Pump case bolt: 17 N-m (1.7 kg-m, 12.5 Ib-ft)
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* Install water pump panel {1, then tighten bolts securely.

PROPELLER INSTALLATION

Install propeller stopper D onto propelier shaft, then slide on the
propelier .

Fit spacer ®, washer @ and nut &), then tighten nut to specified
torque. :

Push cotter pin ® through nut and shaft, then bend to secure.

w5 99000-25350: SUZUKI WATER RESISTANT GREASE EP2
[®] Propeller nut: 55 N-m {5.5 kg-m, 40.0 Ib-ft)

LOWER UNIT INSTALLATION

» Apply Water Resistant Grease to clutch rod splines, then
install ciutch rod @ by aligning clutch rod splines with splines
in clutch shaft.

99000-25350: SUZUKI WATER RESISTANT GREASE EP2

A
« Ensure that shift rod @ is at neutral position.
NOTE:

Before installing lower unit assembly, bring shift to neutral posi-
tion by turning shift rod right or left.

* Insert two (2) dowel pins 3.

* Apply Water Resistant Grease to driveshaft and shift red
splines.

* Apply a light coating of SUZUKI SILICONE SEAL to mating
surfaces of gearcase and driveshaft housing.
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* Install spacer @ to water tube.

* Set the klutch control fever & at Neutral position, then slide
the lower unit ® into place, ensuring that the top of driveshaft
engages properly with driven gear shaft and that water tube
locates in water pump case outlet.

NOTE: ’

In order for shift rod and clutch rod splines to be aligned cor-

rectly, clutch rod may need to be turned slightly right or left.

* Apply SUZUK! SILICONE SEAL to seven (7) gearcase bolis
@ and tighten them to specified torque.

[¥] Gearcase bolt: 10 mm 55 N-m (5.5 kg-m, 40.0 Ib-ff)
12 mm 83 N-m (8.3 kg-m, 60.0 Ib-ff)

99000-25350: SUZUKI WATER RESISTANT GREASE EP2
93691-80030: SUZUKI SILICONE SEAL

+ Shift the clutch control lever to Forward and Reverse position
from Neutral position to check proper gear engagement.

7
» Connect the clutch link rod @), then install washer @ and lock

pin 0.

GEAR OIL
Fill the gearcase with specified gear oil for initial testing and
recheck the level after 10 minutes. Top up if necessary.

99000-22B22: SUZUKI OUTBOARD MOTOR GEAR OIL
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TRIM TAB

The trim tab counteracts or minimizes propeller torque “pull” felt
through the steering system.

If the steering is pulled to starboard or port side, adjust trim tab
with following procedure:

Adjusting

1. Loosen the bolt of trim tab.

2, ,Change direction of trim tab.

» To compensate for a veer to starboard, set trailing edge of tab
to the right (as viewed from behind).

* To compensate for a veer to port, set trailing edge of tab to
the left.

3. Tighten the bolt of trim tab.
4. Test ride the boat and repeat the procedure 1 — 3 to set the
trim tab in the best position.

With a properly adjusted-trim tab, steering should be neutral and
there should be no tendency for the steering to be pulled to
either port or starboard.
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LOWER UNIT GEARS- SHIMMING AND ADJUSTMENT

if lower unit has been rebuilt or has had components replaced,
shimming for correct gear contact and backlash will have to be
checked and/or adjusted to ensure smooth, reliable operation of
gears.

Shim/Washer & Mounting position

. Available Design
Numerical . e
. . thickness specification
index/item .
Ly (mm) Thickness (mm)
¢| Pinion gear back-}0.45, 060,055, 0.60, 0.65, 1o
up shim 0.70, 0.75, 0.80, 0.85, 0.90 :
@ | Frontgear 0.50, 0.58, 0.60, 0.65, 0.70, .
back-up shim 0.75, 0.80, 0.85, 0.90, 0.95 :

Propeller shaft ,
0.50, 0.55, 0.60, 0.65, 0.70,

@ | rear thrust 0.75, 0.80, 0.85, 0.90, 0.95 1.0
washer
Rear gear

@ g 0.50, 0.55, 0.60, 0.65, 0.70, i

back-up shim 0.75, .80, 0.85, 0.90, 0.95
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FRONT GEAR/PINION GEAR SHIM
Follow the procedure below to adjust front gear and pinion gear.

1.

3.

To assess tooth contact, apply a light'coat of Prussian Blue
on the convex surface of front gear.
Correctly assemble the front gear into gearcase.

Install standard thickness of pinion gear back-up shim first,
thickness must be modified according fo + design specifica-
fion mark on the gear.

Correctly assemble driveshaft oil seal housing, driveshaft,
pinion gear and related components (see page 46 to 48).

4. Tighten pinion nut to specified torque.
[®] Pinion nut: 145 N-m (14.5 kg-m, 104 Ib-ft)

5.

6.

Correctly assemble rear gear, propeller shaft housing and
related components.

{see page 48 to 52).

The housing stopper needs not to be installed this time.

Assemble special tools as shown in figure.

(A): 09951-99310: Gear holder
(B): 09951-99320: Gear holder plate

Install special tools into gearcase and attach them to the pro-
peller shaft as shown in the illustration.
Tighten special tools securely against propeller shaft hous-

ing.

+ deslgn
spec. mark
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8. Checking gear backiash
(a) Assembie special tools to driveshaft as shown in figure.

09900-20602: Dial gauge
09900-20701: Magnetic stand
09952-09310: Backlash indicator tool

(b) Tumihg bolt 3 clockwise to push front gear inward, tighten
lightly the bolt M after having stopped.

Tightening torque: approx. 5 N-m (0.5 kgf-m)

{c) Align dial gauge pointer at 90° to the mark on the backlash
indicator tool and read backlash on dial gauge by lightly
moving driveshaft clockwise and counterclockwise by hand.

Gear backlash: 0.35 — 0.40 mm (0.014 — 0.016 in.)

» If the backlash measured is larger than the specification, add
the amount over the specification to the temporary used front
gear back-up shim.

* If the backlash measured is smaller than the specification,
subtract the amount less than the specification from the tem-
porary used front gear back-up shim.

9, Checking and adjusting tooth contact pattern
After adjusting front gear backlash, check tooth contact pat-
tern by the following procedure:

{(a) Remove special tool (dial gauge).

(b) Rotate the driveshaft 5 — 10 times, using driveshaft

holder tool.
09921-29410: Drlveshaft holder

®

(© Backlash indicator tool
® Dial gauge
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(c) Carefully pull out propeller shaft and housing to check
tooth contact pattern.

Optimum tooth contact

The optimum tooth contact is shown at right.

A shim adjustment may be necessary to obtain this contact pat-
tern.

NOTE:
Gear backlash should be checked when increasing or decreas-
ing shim thickness to adjust tooth contact.

Example (1)

Incorrect topside toe contact:

Correction measures:

e Decrease thickness of front gear shim.

¢ Slightly decrease pinion gear shim thickness.

NOTICE

Setting the tooth contact in the top side toe contact
may cause damage and chipping on front gear and
pinion gear. /

Do not set the tooth contact as such top side toe con-
tact.

Example {2)

Incorrect bottom side toe contact:

Correction measures:

= Increase thickness of front gear shim.

¢ Slightly increase pinion gear shim thickness.

NOTICE

Setting the tooth contact in the bottom side toe con-
tact may cause chipping on pinion gear.

Do not set the tooth contact as such bottom side toe
contact.

Concave side

oth width
T

ce

TOOTH
CONTACT
PATTERN

Optimum tooth contact
approx. 1/3 of

tooth width
approx.

1 mm

HEEL

Convex side

EXAMPLE OF INCORRECT
Top side toe contact

EXAMPLE OF INCORRECT
Bottom side ioe contact

TOE

HEEL Tﬂ//

E—
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REAR GEAR SHIM
After adjusting front gear tooth contact pattern, foliow the proce-
dure below to adjust rear gear.

1. As the same way as step 1 through step 5 in the FRONT
GEAR/PINION GEAR SHIM adjustment procedure, Cor-
rectly assemble driveshaft oil seal housing, driveshaft, front
gear, pinion gear, rear gear, propeller shaft, propeller shaft
housing and related components.

NOTE:
Before irfstalling rear gear, to assess tooth contact, apply a light
coat of Prussian Blue on the convex surface of rear gear.

2. Assemble special tools as shown in figure.

(A): 09951-99310: Gear holder
(B): 09951-99320: Gear holder plate

3. Install special tools into gearcase and attach them to the pro-
peller shaft as shown in the illustration.
Tighten special tools securely against propeller shaft hous-

ing.

4. Checking gear backlash
(a) Assemble special toois to driveshaft as shown in figure.

09900-20602: Dial gauge
09900-20701: Magnetic stand
09952-09310: Backlash indicator tool

(i P

= [(5)
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(b) Turning bolt @ counterclockwise to pull rear gear outward,
tighten lightly the bolt @ after having stopped.

Tightening torque: approx. 5 N-m (0.5 kgf-m)

() Align dial gauge pointer at 90° to the mark on the backlash
indicator tool and read backlash on dial gauge by lightly
moving driveshaft clockwise and counterclockwise by hand.

Gear backlash: 0.35- 0.40 mm (0.014 - 0.016 in.)

« If the backlash measured is larger than the specification, add ®
the amount over the specification o the temporary used rear
gear back-up shim (D Backlash indicator tool

' . e © Dial gauge

« If the backlash measured is smaller than the specification,
subtract the amount less than the specification from the tem-
porary used rear gear back-up shim.

5. Checking and adjusting tooth contact pattern
After adjusting rear gear backlash, check tooth contact pat-
tern by the following procedure:

(a) Remove special tool (dial gauge).

(b) Rotate the driveshaft 5 — 10 timas, using driveshaft
holder fool. d

09921-29410: Driveshaft holder

(c) Carefully pull out propeller shaft and housing to check
tooth contact pattern.

Concave side

2, Teoth width
‘E§ Toe
=

Coenvex side
Heel

=

——
‘J

TOOTH
CONTACT
PATTERN

Tooth top

Tooth bottom
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Optimum tooth contact

The optimum tooth contact is shown at right.

A shim adjustment may be necessary to obtain this contact pat-
tern. ‘

NOTE:
Gear backlash should be checked when increasing or decreas-
ing shim thickness to adjust tooth contact.

Example (1)

Incorrect topside toe contact:

Correction measures:

+ Decrease thickness of rear gear shim.

NOTICE

Setting the tooth contact in the top side toe contact
may cause damage and chipping on rear gear and pin-
ion gear.

Do not set the tooth contact as such top side toe con-
tact,

Example (2)

Incorrect botiom side toe contact:
Correction measures:

» Increase thickness of rear gear shim.

NOTICE

Setting the tooth contact in the bottom side toe con-
tact may cause chipping o pinion gear.

Do not set the tooth contact as such bottom side toe
contact.

PROPELLER SHAFT THRUST SHIM ADJUSTMENT
The thickness of appropriate shim must be selected by the fol-
lowing method.

1. Correctly assemble the lower unit without the propeller'shaft,

rear thrust shim on the propeller shaft.

2. Assemble gear adjusting gauge to the propeller shaft.
09951-09530: Gear adjusting gauge

3. Push propeller shaft inward.

4. Hold shaft in and set dial gauge pointer to zero.

Optimum tooth contact
approx. 1/3 of

tooth width
approx.
imm

HEEL

Convex side

EXAMPLE OF INCORRECT
Top side toe contact

EXAMPLE OF INCORRECT
Bottom side toe contact
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5. Slowly pull shaft outward and read the maximum thrust play
on the dial gauge.
Designate this amount of play as “A”.

NOTE:
Propeller shaft thrust play "A” must be known to adjust propeller
shaft rear thrust shim.

8. The thickness of appropriate propeller shaft rear shim is
decided by the following calculating formula.

A;:)";aropriate propeller shaft rear shim thickness =
Thrust play (A) + 0.2 mm

7. Lower unit must be assembled by installing the propeller
shaft rear shim of the thickness decided by the calculating
formula. '

CHECKING PROPELLER SHAFT THRUST PLAY

After adjusting all gear positions, measure the propeller shaft
thrust play. If not within the following specification, a shim
adjustment is required.

Propeller shaft thrust play: 0 mm (0 in.)

NOTE:
Use only the propelier shaft rear thrust shim to adjust thrust piay.

Measurement step:
1. Assemble gear adjusting gauge to the propeller shaft.

/
09951-09530: Gear adjusting gauge
2. Push propeller shaft inward.

LLo0L

3. Hold shaft in and set dial gauge pointer to zero.

4, Slowly pull shaft outward and read the maximum thrust play
on the dial gauge.
* |[f measurement is more than specification, increase pro-
peller shaft thrust shim thickness.
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WIRE/HOSE ROUTING
WIRING DIAGRAM
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WIRE
B :

BI
Br
G
Gr
Lbl
Lg
o]

P

R

v

W

Y
B/Br
B/G
B/
B/R
Biw
BiY
BLB
BUR
BUW
BlY
Br/B
Br/R
Briw
BriY
G/B
G/B|
GR
Gr/R
ary

Lblw :

COLOR
Bleck

: Blua

: Brown

: Green

: Gray

1 LEght blua

: Light green
: Qrange

: Plnk

: Yellow

: Black with Brown trecer
: Bleck with Gresn tracer
: Black with Orange tracer
: Black with Red tracer

: Black wlth Whits tracer
: Black with Yallow tracer
: Blua with Black tracar

: Blue wlth Red tracer

: Blue with White tracer

: Blug with Yellow tracer

: Brown wlth Bleck tracaer
: Brown with Red trancer
: Brown with White tracer
: Brown with Yellow tracer
: Green with Black tracer
: Green with Blug tracer

: Green with Red tracer

: Green with White tracer
: Gray with Red tracer

: Aray with Yellow tracer

Light blue with White tracer

to previous page <<

/B : Light grasn with Black tracer
: Light green with Green tracer
: Light grean with Red tracer

: Light grasn with White tracer
: Orange with Black tracer

: Orange with Blua tracer

: Orange with Green tracer

: Orange with White tracer

: Orange wlth Yallow tracer~

: Plnk with Bleck tracer

: Plnk wlth Blue tracer

: PInk wlth White tracer

: Rad with Black tracer

: Red with Blue tracer

: Red with Whita tracer

: Red with Yellow tracer

: Vlolet with White tracer

: White with Black tracer

: White with Blue tracer
:White with Green tracer

: White with Red tracer

: White with Yellow trecer

: Yallow with Bleck tracer
Yallow with Blue tracar
:Yellow with Green tracer

- Yallow with Red tracer

PTT SWITCH

abs

69 dvo0eda
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WIRE ROUTING

Bolt

Cushien Bolt
1 ] W
> GND lead wire
— ek . CKP sensor Cushion
Washer
[ J\/‘Bolt

S=a i

T

k=
be

7

@ S CKP sensor iead wire

i

LY
S
a“"ﬂl
L £

S, A\ = g M Y Nv-=
?m . r.‘ ﬁ
) Se=Cak-NECs i
Y | | N . s U
i \ |
Clamp PTT motor wire Clamp To PTT switch
Bind the shift actuator Clamp
fead wire and neutral Bind the shift sensor, neutral switcn,
switch lead wire. trim sensor and tilt imit switch lead wire.
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Qil temp. sensor
("] 8 N-m (0.8 kg-m,
5.8 Ib-ft)

Startar magnet switch
Motor terminal
Cap

a

Qil prassure sensor

[® 13 N-m
Battery cable
(1.3 kg-m, 4—/Holder Main harness v ®
9.5 lb-ft) [¥] 27 N-m lead wire (R) Bolt
~. (2.7 kg-m, 0
% 20 Ib-ft) Tighten bolt with battery
/ cable © and two Rect and
yi ragulator GND lead wire.
Holder
("] 13 N-m
(1.3 kg-m, Battery cable &
9.5 |b-ft)
Rect & regulator
GND lead wire
— Band
Harness
bracket
[ Band
Battery cable ©
Rectifier & / PTT switch fuse
regulator
D

SDS
gonnactor

AN

Battery cable &




72 DF300AP

CMP sensor

Ignition coil No.2

‘ ]

Fuel injector No.2 -

Ignition coil No.4

B

Fuel injector No.4 .

S N E Ol7t

Ignition ceil No.

i

i

5

A~

Band

L

Band

&*‘K@ja_@

/I

Z

@

9

A

!'l]

A

i

T ECH EERATEE ED LRI

P

e

AW
__:-‘

o

it

O

| T

o

A

)

Ignition coil Ne.1

\
—Fuel injector No.1

Ignition coil Ne.3

A Fuel injector No.3

Ignitien coil Ne.5

ihise

555

e
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