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Introduction 

The Polaris Diagnostic Software (PN 2873377) or PODIAG is intended to be used with a FFI "" Fuel Injection 
service manual to aid a technician in solving FFI "" service problems. It is important to remember that although 
computer diagnostics is a useful tool, the basics of 2-stroke technology applies to FFI "" watercraft. 

NOTE: The 2000 FFI"" software (PN 2873377) is compatible with 1999 and 2000 Polaris Genesis FFI TM 

watercraft. 

Hardware Requirements 

A WARNING 

This software is intended to be used on a battery powered laptop computer. To minimize electric shock hazard, 
DO NOT connect A.C. powered computers to the watercraft. 

The Polaris Diagnostic Software will operate on a wide range of laptop computers. It has been tested on laptops 
using 286, 386, 486, Celeron TM and Pentium TM -class processors, including AMD®. At least 400 kilobytes (K) of 
DOS memory must be available for the program to run . Polaris used a Compaq® Presario TM and a IBM® Think
pad,.., during the writing of this manual. Polaris recommends that either of these laptops be used since no hard
ware or software conflicts or problems arose during our testing and use. 

Getting Started 

In order for your laptop to be able to "Communicate" with 
the EMM on any Polaris FFI TM watercraft, your laptop 
MUST have a 9-PIN serial connector. A serial connector 
connects the processor inside your laptop to the processor 
inside the EMM. 

The picture to the right displays the back of a common lap
top. The 9-PIN serial connector is circled. 

Once you have identified these features on your laptop, 
you can begin to use your laptop to troubleshoot problems 
with a Polaris Genesis FFI TM watercraft. 

1. To begin with, first open the LCD screen on your 
laptop. There are usually two slide-latches on the back 
of the LCD screen that unlock the screen from the 
base of the laptop. 

2. Turn on your laptop. This is usually done by pressing a 
power-on, power-off button. Be aware that some 
laptops will automatically turn on when the screen is 
opened. 

NOTE: Be aware that while very few laptops will turn on 
when the screen is opened, many laptops will turn off if the 
LCD screen is closed. It is important to remember not to 
close the screen while running the FFI TM Diagnostic Soft
ware. 

3. Allow the processor and hardrive to come 
"online" after turning your laptop on. Doing so 
ensures that all systems within the laptop are 
running correctly. You will know when your laptop 
is finished running its system checks when the 
pointer's hourglass or Window's TM flag 
disappears. 



Connecting the Laptop to the EMM 

1. Disconnect the 8 pin connector from the EMM. 
With the connector disconnected, connect the 
EMM Service Power Jumper, PN 2872456. 

2. Separate the diagnostic harness. With the 
diagnostic harness separated, connect the EMM 
Lap Top Com Cord, PN 2872454, to the diagno§tic 
harness. 

3. The final step is to verify that the tether cord is 
inserted on the lanyard post. Without inserting 
the lanyard, the EMM will not be able to 
communicate with the laptop. 

Verifying a Proper Connection 

The Polaris Diagnostic software will prompt the user 
with the screen to the right if the laptop is not commu
nicating with the EMM. If you receive this message, 
verify that all communication cords are connected, the 
jumper is installed on the 8 pin connector and that the 
lanyard is inserted in the stop switch. If these connec
tions check out, disconnect everything, and restart 
the process. 

The computer i s having trouble communi cating wi th 

the eng i ne EMM. 

Please c heck the f o llowing: 

Tether cord is connec t ed to stop switch 

• EMM service power conne ctor is installed 

• Battery connections are clean and tight 

• Ba t tery is charged 

• Al l fuses and relays are good 

• EMM electrical connections are clean and tight 

• Communi c ation cable connections a r e c l ean and 

tig ht 

COMMUNICATION WILL CONTINUE 
WHEN CONNECTI ON IS CORRECTED 



DIAGNOSTICS 

Polaris EMM Service Code Chart 

CODE DESCRIPTION 

11 System Okay - No Fault 

12 Throttle Position Sensor Circuit Malfunction 

14 Throttle Position Sensor Above Expected Range 

15 ROM Checksum Error 

17 Alternator Voltage Below Expected Range 

18 Alternator Voltage Above Expected Range 

23 EMM Temperature Sensor Circuit Malfunction 

24 EMM Temperature Sensor Below Expected Range 

25 EMM Temperature Sensor Above Expected Range 

39 Fuel Pump Open Load 

41 Coolant Temperature Sensor Circuit Malfunction 

42 Coolant Temperature Sensor Below Expected Range 

43 Coolant Temperature Sensor Above Expected Range 

44 Barometric Pressure Sensor Circuit Malfunction 

45 Barometric Pressure Sensor Below Expected Range 

46 Barometric Pressure Sensor Above Expected Range 

47 Air Temperature Sensor Circuit Malfunction 

48 Air Temperature Sensor Below Expected Range 

49 Air Temperature Sensor Above Expected Range 

51 #1 (MAG) Fuel Injector Open Load 

52 #3 (PTO) Fuel Injector Open Load 

53 #2 (CENTER) Fuel Injector Open Load 

59 Fuel Pump Driver Overheated 

81 #1 (MAG) Ignition Coil Open Primary 

82 #3 (PTO) Ignition Coil Open Primary 

83 #2 (CENTER) Ignition Coil Open Primary 

NOTE: Bold service codes are "hard codes" that will initiate S.L.O.W. TM 

NOTE: A disconnected Throttle Position Sensor (TPS)WILL NOT display service code. 



Ficht® Fuel Injection Troubleshooting Chart 

SYMPTOM POSSIBLE PROBLEM ACTIONS 

Will Not Tum Over Tether Connection Connect Tether 

StarVStop Switch Check starVstop switch with multi-meter. Replace as need-
ed. 

Circuit from StarVStop Check voltage at solenoid when starVstop switch is de-
Switch to Solenoid pressed. Correct as needed. 

Battery-to-Solenoid Circuit Clean and re-torque battery terminals. Check voltage from 
battery lead at solenoid to engine ground. Correct as need-
ed. 

Solenoid Check voltage from solenoid terminal to engine ground. If 
needed, clean and re-torque connections. If correct voltage 
is still not present, replace solenoid. 

Solenoid-to-Starter Cable Check for continuity. Clean and re-torque terminals. 

Starter Remove starter and test. Reference service manual for 
starter diagnostics and service. 

Battery Condition Remove battery and charge (See charging procedures in 
manual). If battery tests bad, replace. 

Circuit Breaker Check voltage at output of circuit breaker. If not correct, 
replace. 

LR-503 Failure Symptoms: Engine quits, no spark, no fuel pump opera-
tion, EMM won't wake up, bilge pump works, reverse 
works when pressing bilge switch and reverse switch si-
multaneously. If disconnecting the black/yellow on the 
LR-503 allows the engine to start, the LR module is bad. 
For 1999 models, if LR-503 fails, verify Bulletin PWC-99-07 
has been completed. 

Ground Plate Contacts Bot- Correct Condition (See PWC-99-06 Service Bulletin) 
tom Side of Terminal Board 

Corrosion in Wire Harness Check harness and replace as needed. 
Near Splices 

Seized Engine or Pump, Visually inspect. Visually inspect inside of hull for signs of 
Hydrolocked Engine water. 



Starter Turns but En- 12-pin Connector at the Pull connector, make su~e that all pins are secured in the 
gine Will Not Start Rear of the EMM Not Prop- body of the connector. Push connector in EMM until the 

erly Connected connector "clicks". 

Stator Not Supplying Suffi- Check voltage during cranking between stator wires 1-12, 
cient Current 2-11, 3-10, 4-9, 5-8. 

Fuel Level Add known good fuel. 

Restricted or Leaking Fuel Check for damaged fuel lines. Pressure test fuel lines. 
Delivery System 

Injector Current Supply Test each injector with PODIAG. Also test each injector 
with a volt meter or timing light on individual injector leads 
while cranking engine. 

Ignition Coil Current Supply Test each injector with PODIAG. Also test each injector 
with a volt meter or timing light on individual injector leads 
while cranking engine. 

Fuel Pump Check fuel pump circuit. If OK, jump fuel pump to battery. 
If fuel pump fails to operate, replace pump. Check crank-
shaft position sensor (CPS) and the CPS circuit. Replace 
CPS if necessary. If CPS circuit is OK, replace EMM. 

MFI Failure Jump P/W to Black at the LR-503 in electrical box. If en-
gine starts, connection to MFI is bad. Correct connection. 
If problem persists, replace MFI. 

Main Wire Harness Failure Test harness for continuity 

Starter Check starter load. Reference service manual for starter 
diagnostics and service. 

Stop Switch Circuit Check start/stop switch with multi-meter. Replace as need-
ed. 

Crankshaft Position Sensor Measure resistance of sensor. Should be 1 00-200 ohms. 

EMM Rule out all other possibilities before replacing EMM. 

Battery Condition Inspect battery for low voltage. Charge or replace. 

Will Not Run at Certain Throttle Position Sensor Check resistance betwe• m red and black wire sensor pins-
Throttle Positions (TPS) should read greater thar 3000 ohms. Move one meter 

lead to green wire pin ar 1d move sensor arm smoothly. 
Meter reading should change evenly with arm movement. 
Retain meter lead on green wire pin and alternate the other 
lead to the other sensor pin. Repeat procedure. Any er-
ratic meter reading change indicates a TPS problem. 

EMM Rule out all other possibilities before replacing EMM. 

Battery Condition Inspect battery for low voltage. Charge or replace. 

Engine Runs, Will Not Tachometer Signal Not Check 40-pin connector at EMM. Check continuity of yel-
Stop When Start/Stop Communicating to LR-503 low wire from 40-pin connector to termination and termina-
Button is Depressed, tion to LR-503. 
but Will When Tether is 
Pulled 

Bilge Pump Runs By LR-503 Replace. Verify jumper wire is installed on 1999 models 
Itself When Engine Is (See Service Bulletin PWC-99-07). Check reverse motor 
Off for possible contact with motor. 



Engine Starts and Dies Battery Connections/Battery Clean and re-torque. Check battery for proper voltage. 
Condition Charge or replace battery. 

Stop Switch Circuit Check start/stop switch with multi-meter. Replace as need-
ed. 

Fuel Pump If fuel pressure is below specification, replace pump. 

Check Ground Connections Clean and re-attach terminations as required. 
in Electrical Box 

Check lrotegrity of Pin Con- Repair pin connections as required. 
nections in Wiring Harness 

One or More Injectors Not Test each injector with PODIAG. Also test each injector 
Working with a volt meter or timing light on individual injector leads 

while cranking engine. 

One or More Ignition Coils Test each injector with PODIAG. Also test each injector 
Not Working with a volt meter or timing light on individual injector leads 

while cranking engine. 

Low Power from Stator Check voltage during cranking between stator wires 1-12, 
2-11 ' 3-10, 4-9, 5-8. 

LR-503 If disconnecting the black/yellow on the LR-503 allows the 
engine to start, the LR-503 is bad. If the LR-503 fails on a 
1999 model, verify Service Bulletin S-99-07 has been com-
pleted. 

Ground Plate Contacts Bot- Correct Condition (See PWC-99-06 Service Bulletin) 
tom Side of Terminal Board 

Engine Starts but Runs Current Supply to Individual Test each injector with PODIAG. Also test each injector 
Rough Coil or Coil Itself with a volt meter or timing light on individual injector leads 

while running engine. 

Current Supply to Individual Test each injector with PODIAG. Also test each injector 
Injector or Injector Itself with a volt meter or timing light on individual injector leads 

while running engine. 

Stator Coils Check voltage during cranking between stator wires 1-12, 
2-11 , 3-10, 4-9, 5-8. 

Fuel System Check fuel lines/connections for kinks or leaks 

EMM Rule out all other possibilities before replacing EMM. 

Exhaust Hose Between Log Check hose and clamps. lighten clamps and replace 
Manifold and Pipe hose as needed. 

Battery Condition Inspect Battery for proper voltage. Charge or replace. 

Engine Starts, Runs, Current Supply to Individual Test each injector with a volt meter or timing light on indi-
Cuts Out Above 2500 Coil or Coil Itself vidual injector leads while running engine. 

RPM 
Current Supply to Individual Test each injector with a volt meter or timing light on indi-
Injector or Injector Itself vidual injector leads while running engine. 

S.L.O.W. Activated Check for overheat condition 

Stator Switching Failure Replace stator 

EMM Rule out all other possibilities before replacing EMM. 

Battery Condition Inspect Battery for proper voltage. Charge or replace. 

This guide is to be used in conjunction with the appropriate Genesis FFI TM service manual. 



1999 To 2003 Polaris FICHT Service Tool Troubleshooting Manual 

This manual was developed to assist a properly trained, Polaris-MSD certified technician in troubleshooting the 
Polaris Direct Injection Th1 engine management system used on several Polaris Personal Watercraft manufactured 
since the 1999 model year. 

It is our intent that this manual be used as a training guide and supplemental tool to be used in conjunction with 
Polaris Direct Injection Th1 Diagnostic Software program. 

Please remember that this manual only references models manufactured from 1999 to 2003. Any additional 
FIGHT -powered models will be included any future software updates. 

No bulletins or service recommendations involving the 2003 Virage I, Genesis I, or MSX 140 Personal Watercraft 
were published or in the process of publishing at the time of this publication's development. Any and all service 
bulletins, or service recommendations that may be released for theses models would be included in a future soft
ware update. 

DATE OF PUBLICATION: 0210112003 REV. 1 

Polaris Direct Injection Personal Watercraft Model Numbers 

1999 GENESIS FFI Th1 B995094 

2000 GENESIS FFI Th1 W005098D 

2001 VIRAGE TXi W015198D 

2001 GENESIS I W015098D 

2002 VIRAGE I W025101D 

2002 VIRAGE TXi W025198D 

2002 GENESIS I W025098D 

2003 VIRAGE I W035101CA 

2003 GENESIS I W035098CA 

2003 MSX 140 W035303CA or B 

Polaris FICHT -Specific Service Bulletins 

PWC-99-05 PTO Head Change I RE-Map EMM 

PWC-99-06 Ground Plate Replacement 

PWC-99-07 Add Jumper Wire to LR503 I Add Ground Wire Harness 

PWC-99-08 Stator and Stator Housing Update Kit 

PWC-ALERT 01-02 Incorrect Fuel Line Routing 

PWC ALERT 01-03 EMM Bracket Replacement 

PWC ALERT 01-05 EMM Replacement 

WAF-02-03 Hard Starting Issues Involving Dl Th1 Personal Watercraft 

PWC-02-01 EMM Driver Failure 

PWC-02-05 EMM Water Outlet Hose Repair 

NOTE: Reference the actual service bulletin for affected models, serial number lists and repair procedures. 

DATE OF PUBLICATION: 0210112003 REV. 1 

Copyright 2003 Polaris Industries Inc. The information contained within this manual is confidential and protected by u.s. and international copyright laws, and 

is the property of Polaris Industries, Inc. This manual is provided for the sole use of authorized Polaris dealers and distributors. This manual is not to be distributed, duplicated, or copied 

, digitally or otherwise, without the written consent of Polaris Industries Inc. 



NOTE: It is unlawful to tamper with any system or function of Polaris 0/TM model personal watercraft. 
Do not modify any part of the watercraft. Doing so may result in a fine and/or imprisonment. 

Fuel Injection System - Components 

Main Components 

• EMM (Houses Engine Control Unit and Switching Regulator Board.) 

• Fuel Injectors 

• Capacitor 

• Flywheel 

• Stator (Magneto) 

• Ignition Coils 

Internal EMM Sensors 

• Barometric Pressure Sensor 

• EMM Temperature Sensor 

• 45 Volt Circuit Sensor 

• RPM Limiter 

• ROM Verification 

External EMM Sensors 

• Air Temperature Sensor 

• Water Temperature Sensor 

• TPS (Throttle Position Sensor) 

• CPS (Crankshaft Position Sensor) 

S.L.O.W. TM Warning System {Speed Limiting Overheat Warning) 

The EMM will go into S.L.O.W. Th1 mode to prevent serious engine and or EMM damage in the following instances: 

• Overheating Engine Cooling System 

• Overheating EMM Condition 

• Alternator Output Exceeds 45 Volts. 

When activated, fuel delivery is interrupted, and the EMM will begin a gradual five second drop in engine RPM 
to a threshold limit of approximately 3500 RPM. Additionally, the EMM will flash the "CHECK ENGINE" lamp on 
the MFI. 

NOTE: The engine will run normally when RPM is under 3500 RPM. Above 3500 RPM, fuel delivery will be inter
rupted. 

To recover from S.L.O.W. Th1 mode, two conditions must be satisfied: 

• Failure that initiated S.L.O.W. must be repaired. 

• Engine RPM must be returned to idle. 

S.L.O.W. TM Service Codes 

• Code 18 - Alternator 45V Above Expected Range 

• Code 25- EMM Temperature Above Expected Range 

• Code 43 - Water Temperature Above Expected Range 



FICHT Service Specifications 

FUEL SYSTEM PRESSURE 20-30 PSI (138-207 KPA) 

INJECTOR UNIT RESISTANCE 1.00 Q 

SPARK PLUG LEAD RESISTANCE 450-650 Q 

IGNITION COIL PRIMARY RESISTANCE 0.05-0.15 Q 

IGNITION COIL SECONDARY RESISTANCE 225-325 Q 

CRANKSHAFT POSITION SENSOR RESISTANCE 200 Q (MAXIMUM) 

AIR TEMPERATURE SENSOR RESISTANCE@ 77o F (25° C) 990-1010 Q 

WATER TEMPERATURE SENSOR RESISTANCE@ 77o F (25° C) 985 -1015 Q 

12 VOLT STATOR WINDING RESISTANCE 0.1 -0.3 Q 

(PINS: 1 AND 12/2 AND 11) 

45 VOLT STATOR WINDING RESISTANCE 0.3-0.5 Q 

(PINS: 3 AND 10/4 AND 9/5 AND 8) 

STATOR PINS: 1 - 12 (EACH) TO GROUND O.L. 

STATOR CRANKING VOLTAGE (APPROXIMATE) PINS: 
(WIRE COLORS ASSOCIATED WITH PINS LOCATED ON WIRING 1 AND 12 7VAC 
DIAGRAMS.) 2 AND 11 7VAC 

CHARGE BATTERY TO 12.5VDC PRIOR TO TESTING. 3AND 10 5VAC 
4AND9 5VAC 
SAND 8 5VAC 

THROTTLE POSITION SENSOR 4. 70 VDC ± 05 VDC @ 85° 
THROTTLE OPENING (USE 
THROTTLE FLIPPER) 

APPROXIMATELY .350 VDC 
CLOSED. 



EMM Information Specifications 
The following information should be verified against what the EMM displays when using the service tool software. 
When using the software, this information is displayed on the EMM INFORMATION screen must match the infor
mation in the table below. 

EMM Information 1999 Genesis FFI,.. 2000 Genesis Dl,.. 2001 Genesis i 2001 Virage TXi 

Part Number 4010332* 4010393b 4010393b 4010415c 

Program Version 3030074 3030074 3030074 3030074 

Map Version P0625 4010393b 4010393b 4010415c 

Development Name** N/A Wolf77 Wolf77 WHALER37 

EMM Information 2002 Virage i*** 2002 Virage i**** 2002 TXi 2002 Genesis i 

Part Number 4010408a 4010408b 4010415d 4010393c 

Program Version 3030096 3030096 3030074 3030074 

Map Version HAWK76 HAWK76 4010415d 4010393c 

Development Name** HAWK76 HAWK81 Whaler 37 Wolf77 

EMM Information 2003 Virage i 2003 Genesis i 2003 MSX 140 

Part Number 4010408b 4010848 4010741 

Program Version 3030096 3030074 3030074 

Map Version 4010408b WOLF 87 401074f 

Development Name** HAWK81 WOLF 87 TAZ 103 

* = Revised EMM for 1999 models. 

** = Development name may be listed as the map version when using the diagnostic software. There should be 
no problems with the software if the development name is listed as the map version. 

*** = Engine serial number (1 - 500) 

**** = Engine serial number (500 and on) 



Fuel Injection Wiring Diagram 

Reverse Sync Switch 

J 
TPS Sensor 

Resistance 3000Q 

Air Temperature Sensor 
Resistance @7r F 990-101 OQ 

Water Temperature Sensor 
Resistance @7r F 985-1 015Q 

Crankshaft Position Sensor 
Resistance 200Q (Max) 

Diagnostic Port 

16 Crank Position Sensor Signal In (ORANGE) 

37 Crank Position Sensor Ground (BLACK) 

32 Ignition Charge Transformer Input (WHT I RED) 

33 Ignition Charge Transformer Input (WHT I RED) 

1----iJ--17 Power Input 45v DC (WHT I RED) 

1-----11-1 17 COM Input (WHT) 

1----il-126 COM Out (RED) 

'!!;~~~~::::::::::~~~==~~ 27 COM Ground (BLACK) BLACK 
1,11 ,21 ,31 ,10,20,30 Ground (BLACK) ------ ----

Stator Connector 12 Pin Connector ------ --, r -- -- --
1 Stator #1 (bm/w) 6000000 

12 Stator #1 (bm) I I 
7 DC Supply 45v DC 

2 Stator #2 (bm/blk) 
7 00 0 0 0 0 12 

11 Stator #2 (bm/y) I I 
3 Stator #3 (y/blu) I 
1 0 Stator #3 (y) 

I I 4 Stator #4 (y/pur) 

I 9 Stator #4 (y/blk) I 
1 DC Supply 12v DC (rip) 

5 Stator #5 y/gm) 

8~or #5 (y/grtl..._ _j L -- -- --
BLACK 

---, 
I 
I 
I 
I 
I 
I 
I ---, 
I 
I 
I 
I 
I 
I 

__ _J 
I 
I I Power Supply Connector I 

4[o o o ol1 I 
50000s r-1--
-,- WHiii fRED (45 voc)J • 
_j Large Capacitor ~ I 

' 

I 
' 

__ I 

15A FUSED 

L-----------------~~~~~~~-------------------



MSX 140 Fuel Injection Wiring Dia~~:..:::a::..:m~--------. 

MSX Gauge 

15 Check Engine Light (T I 0) ,-------------------.--1 36 Reverse RPM Limit Input 
(GRY / RED) 

I Tether Switch 
24 Overheat (T) H----' 

Reverse Sync Switch ~ 

~ ~0 

TPS Sensor 
Resistance 3000Q 

Air Temperature Sensor 
Resistance @7r F 990-101 OQ 

Water Temperature Sensor 
Resistance @7r F 985-1 015Q 

Crankshaft Position Sensor 
Resistance 200Q (Max) 

Diagnostic Port 

BLACK 

Stator Connector 

6000000 

7 00 0 0 0 0 12 

BLACK 

35 Tach (Y) H-----' 
8 Ignition Kill Input (BLK I Y) 

40 Fuel Pump Control (BRN) 

22 (OR I BLU) 

16 Crank Position Sensor Signal In (ORANGE) 19 (PUR) 

37 Crank Position Sensor Ground (BLACK) 

2(0R / GRN) 

32 Ignition Charge Transformer Input (WHT I RED) 

33 Ignition Charge Transformer Input (WHT I RED) 

7 Power Input 45v DC (WHT I RED) 9 (GREEN) 

17 COM Input (WHT) 

26 COM Out (RED) 

27 COM Ground (BLACK) 

1,11 ,21 ,31 ,10,20,30 Ground (BLACK) ------ ---- ------
12 Pin Connector 8 Pin Connector ------ --, r -- -- --
1 Stator #1 (bm/w) 2 DC Supply 45v DC 

12 Stator #1 (bm) I I 
7 DC Supply 45v DC 

2 Stator #2 (bm/blk) 

11 Stator #2 (bm/y) I I 3 Ground (blk) 

3 Stator #3 (y/blu) I 
4 Ground (blk) 

I 
5 Ground (blk) 

1 0 Stator #3 (y) 

I 
6 Ground (blk) 

4 Stator #4 (y/pur) 

I 9 Stator #4 (y/blk) I 
1 DC Supply 12v DC (rip) 

5 Stator #5 y/gm) 
8 DC Supply 12v DC (rip) 

8~or #5 (ylg'tl.._ __j L -- -- --

-----, 
I 
I 
I 
I 
I 
I 
I -----, 
I 
I 
I 
I 
I 
I 

__ _J 

I Power Supply Connector 

I 
I 
I 

4[ooool1 I--t--5oooo8 r 
I 

-,-WHITE iRED" (45 vDc)r i 
Large Capacitor -

I 

BLACK (Ground) 

I 
I 

__ I RED I PUR (12 vDC) -------

15A FUSED 

L-----------------~~~~~~~-------------------



EMM Connectors 

G) @ 0) @ 

® (j) ® ® 

EMM 8 Pin Connector {EMM Side) 

(j)@@@®© 

®®@@@G) 

EMM 12 Pin Connector {EMM Side) 

12 Pin Connector 

NOTE: Two color wires are shown with main/trace colors. 

8 Pin Connector 



EMM Connectors 

CD@@@® 
@@ © ~@ 
®@@ ~® 

®® ® ~® 

[j 

0 

@(])@®® 
@@@ @@ 

®® ® ®® 
@®@ @@ 

EMM 40 Pin Connector {EMM Side) 

NOTE: Two color wires are shown with main/trace colors. 



Service Codes 

CODE DESCRIPTION 

11 SYSTEM OKAY- NO FAULT 

12 THROTTLE POSITION SENSOR CIRCUIT MALFUNCTION 

14 THROTTLE POSITION SENSOR ABOVE EXPECTED RANGE 

15 ROM CHECKSUM ERROR 

17 ALTERNATOR VOLTAGE BELOW EXPECTED RANGE 

18 ALTERNATOR VOLTAGE ABOVE EXPECTED RANGE 

23 EMM TEMPERATURE SENSOR CIRCUIT MALFUNCTION 

24 EMM TEMPERATURE SENSOR BELOW EXPECTED RANGE 

25 EMM TEMPERATURE SENSOR ABOVE EXPECTED RANGE 

39 FUEL PUMP OPEN LOAD 

41 COOLANT TEMPERATURE SENSOR CIRCUIT MALFUNCTION 

42 COOLANT TEMPERATURE SENSOR BELOW EXPECTED RANGE 

43 COOLANT TEMPERATURE SENSOR ABOVE EXPECTED RANGE 

44 BAROMETRIC PRESSURE SENSOR CIRCUIT MALFUNCTION 

45 BAROMETRIC PRESSURE SENSOR BELOW EXPECTED RANGE 

46 BAROMETRIC PRESSURE SENSOR ABOVE EXPECTED RANGE 

47 AIR TEMPERATURE SENSOR CIRCUIT MALFUNCTION 

48 AIR TEMPERATURE SENSOR BELOW EXPECTED RANGE 

49 AIR TEMPERATURE SENSOR ABOVE EXPECTED RANGE 

51 #1 (MAG) FUEL INJECTOR OPEN LOAD 

52 #3 (PTO) FUEL INJECTOR OPEN LOAD 

53 #2 (CENTER) FUEL INJECTOR OPEN LOAD 

59 FUEL PUMP DRIVER OVERHEATED 

81 #1 (MAG) IGNITION COIL OPEN PRIMARY 

82 #3 (PTO) IGNITION COIL OPEN PRIMARY 

83 #2 (CENTER) IGNITION COIL OPEN PRIMARY 

144 WATER INJECTION SOLENOID CIRCUIT MALFUNCTION 

NOTE: Bold service codes are "hard codes" that will initiate S.L.O.W. Th1 

"Hard" Service Code: Failure has occurred and is occurring at this time. 

"Intermittent" Service Code: Failure occurred at some time during operation, but is not occurring at this time. 

£.WARNING 

The Dl TM ignition system presents a serious shock hazard. The primary circuit operates at 300 volts; the 
secondary circuit operates in excess of 35,000 volts. Use caution to avoid injury from shock, or injury 
from your reaction to shock. Do not handle primary or secondary ignition components while the engine 
is cranking or running. 



Service Codes - Failure Modes 

Code 12 -Throttle Position Sensor Malfunction 

Setting Conditions: 
is less than 21. 

RPM greater than 800 and TPS- ADC counts is greater than 1010 orTPS- ADC counts 

What To Look For: Corrupted or damaged TPS circuit. Damaged throttle shaft or mis-adjusted throttle 
cable. Failed TPS sensor. An unplugged TPS will trigger this code. 

Code 14 - Throttle Position Sensor Above Expected Range 

Setting Conditions: RPM greater than 800 and TPS- ADC counts above 900. 

What To Look For: Corrupted or damaged TPS circuit. Damaged throttle shaft or mis-adjusted throttle 
cable. Failed TPS sensor. 

Code 15 - Program Checksum Error 

Setting Conditions: 

What To Look For: 

Invalid checksum calculation in EMM program during power-up. 

Corrupted EMM. EMM requires re-programing or replacement. 

Code 17 - Alternator Voltage Below Expected Range 

Setting Conditions: RPM is greater than 800, but less than 1500 AND alternator voltage is less than 22 vDC 
OR RPM is greater than 1500 AND alternator voltage is less than 32 vDC. 

What To Look For: Damaged flywheel, damaged stator and/or associated wiring circuits. Loose pins or con-
nectors. Loose or damaged capacitor. Malfunctioning regulator, SRB board (Located inside of EMM.) 

Code 18 - Alternator Voltage Above Expected Range 

Setting Conditions: Alternator voltage above 50 vDC at any time. 

What To Look For: Damaged flywheel, damaged stator and/or associated wiring circuits. Damaged capaci-
tor. Malfunctioning regulator, SRB board. (Located inside of EMM.) 

Code 25- EMM Temperature Above Expected Range 

Setting Conditions: RPM is greater than 800 AND EMM Temperature is above 100 C. 

What To Look For: S.L.O.W. mode will be activated. Plugged, kinked, or damaged cooling hoses. Ob-
structed water intake ports inside of pump. Cooling passage leak inside engine. 

Code 39 - Fuel Pump Open Load 

Setting Conditions: 

What To Look For: 
or EMM. 

RPM is greater than 800 AND open circuit in fuel pump circuit. 

Blown fuel pump fuse or breaker. Damaged wiring harness. Malfunctioning fuel pump 

Code 41 - Engine Temperature Circuit Malfunction 

Setting Conditions: RPM is greater than 800 AND engine temp. ADC counts are greater than 1010 OR en-
gine temp. ADC counts less than 10. 

What To Look For: Damaged temp. sensor. Damaged circuit or wires. 

Code 42 - Engine Temperature Below Expected Range 

Setting Conditions: RPM is greater than 800 AND engine temp. is less than 0 C. 

What To Look For: Damaged temp. sensor. Damaged circuit or wires. Operation in cold water, or lack of 
cooling water in engine. 



Code 43 - Engine Temperature Above Expected Range 

Setting Conditions: RPM is greater than 800 AND engine temp. is greater than 110 C. 

What To Look For: Damaged temp. sensor. Damaged circuit or wires. Obstructed or plugged cooling hoses 
and/or pump assembly. Leaking cooling passage inside of engine. 

Code 44 - Barometric Pressure Sensor Circuit Malfunction 

Setting Conditions: 
10 counts. 

RPM is greater than 800 AND BARO - ADC counts are greater than 1010 or less than 

What To Look For: Plugged sensor hose located on underside of EMM. Malfunctioning EMM. If tube is not 
plugged, EMM replacement is required. 

Code 45 - Barometric Pressure Sensor Below Expected Range 

Setting Conditions: RPM is greater than 800 AND BARO pressure is below 55 kPA. 

What To Look For: Plugged sensor hose located on underside of EMM. Malfunctioning EMM. If code 44 
is also set, the sensor is damaged. 

Code 46- Barometric Pressure Sensor Above Expected Range 

Setting Conditions: RPM is greater than 800 AND BARO. pressure is above 105 kPA. 

What To Look For: Plugged sensor hose located on underside of EMM. Malfunctioning EMM. If code 44 
is also set, the sensor is damaged. 

Code 47 - Air Temperature Sensor Circuit Malfunction 

Setting Conditions: 
10. 

What To Look For: 

RPM is greater than 800 AND Air Temp. - ADC counts are greater than 1010 or less than 

Malfunctioning sensor or wiring harness. 

Code 48 - Air Temperature Below Expected Range 

Setting Conditions: RPM is greater than 800 AND Air Temp. is less than -20 C. 

What To Look For: Malfunctioning sensor or wiring harness. If code 47 set, the sensor is damaged. 

Code 49 - Air Temperature Above Expected Range 

Setting Conditions: RPM is greater than 800 AND Air Temp. is more than 65 C. 

What To Look For: Malfunctioning sensor or wiring harness. If code 47 set, the sensor is damaged. 

Codes 51 I 52 I 53 - Fuel Injector Open Load 

Setting Conditions: 
injectors. 

What To Look For: 

RPM is greater than 800 AND open circuit on either MAG (51) I PTO (52) I CTR (53) fuel 

Malfunctioning fuel injector. Damaged wiring harness. 

Codes 81 I 82 I 83 - Ignition Coil Primary Open Load 

Setting Conditions: 
ignition coils. 

What To Look For: 
bon depositing. 

RPM is greater than 800 AND open circuit on either MAG (81) I PTO (82) I CTR (83) 

Damaged ignition coil. Damaged wiring harness. Loose primary plug caps, heavy car-



Laptop-To-EMM Connections 
STATOR HARNESS 

EMM 

OPERATIONAL 
INSTALLATION: 
INSTALLED IN EMM 

¥ 
••••••• 

• • 
COMMUNICATION HARNESS 8-PIN POWER HARNESS 

00 00 0 00 0 
00 00 0 00 0 

OPERATIONAL ~ 
t I INSTALLATION: t 

PLUGGED TOGETHER 
WITHOUT ADAPTER 

00 00 

00 00 EMM POWER 
CONNECTOR 
PN 2872456 

COMMUNICATION ADAPTER NOT 
ADAPTER USED ON 1999 
PN PW-45776 TO 2001 MODELS 

COMMUNICATION 
CABLE 

PN 2872454 
LAPTOP 



FICHT® Troubleshooting - "ENGINE WILL NOT TURNOVER" NON-MSX 

Battery voltage at least 12.5 
vDC. 

MFI security lockout code. 

Electrical connections are 
clean and tight. 

15A Main Power Fuse 

Start I Stop button functioning 
properly. 

Starter solenoid operating 
properly. 

LR module connecting sole
noid BLKIW to ground. 

Starter motor I bendix jammed 
or broken. 

Mechanical engine failure. 
Engine full of fuel or water. 

___.. 

___.. 

___.. 

___.. 

___.. 

___.. 

Charge battery to 12.5vDC at 
1.9 A/Hr. 

Enter MFI security lockout 
code. 

Verify all POS and NEG 
cables are connected properly. 

Replace 15A fuse if blown. 

Verify battery voltage found on 
YIR solenoid circuit when 
pushed. 

Measure solenoid coil resist-
ance. Should be 5 - 6 Ohms. 

Run temporary ground wire 
from solenoid to engine. If en-
gine turns-over, replace LR 
module. 

Verify electrical specifications 
listed in electrical chapter. 
Check starter bendix gear and 
flywheel. Replace any broken 
parts. 

Driveshaft I pump failure. ___., Teardown and inspect internal 
'--------'------'-------' engine parts. Inspect drive line. 

___.. Replace battery if unable to 
maintain specified charge. 

___.. Test by jumping PUR/W to 
ground. 

___.. Verify all grounds have 0 re-
sistance to battery and engine. 

___.. If fuse continues to blow, iso-
late short or high load compo-
nent. 

Test start/stop switch and re-___.. 
lated harnesses for shorts and 
proper function. 



FICHT® Troubleshooting - "ENGINE TURNS-OVER, BUT WILL NOT START" NON
MSX 

Install lanyard in stop switch. 
With lanyard installed, all BLKI 

___., YEL wires should read O.L. 
when connected to ground. 

Battery at least 9.5 vDC while ------.. 
pressing start button. _______....... 

Starter Motor Voltage Drop ___., 

Test Ignition Coils 

Measured Voltage on 45V 
(FIGHT) circuits. 

Specified Stator Output 

Regulator I Rectifier side of 
EMM failure. 

Test Fuel Pump 
Does fuel pump turn on? 

Sensor(s) Malfunctioning 

Use SOFTWARE to static test 
FFI system. 

Inspect flywheel and associat
ed components. 

Charge battery to 12.5vDC. 
Replace if battery will not hold 
charge. 

Battery voltage should never 
drop below 9.5 vDC while turn-
ing engine over. 

Reference coil specifications 
listed on page 8.3. Use timing 
light to verify spark. 

DC voltage on ALL WHT I 
RED circuits should "step-up" 
from low voltage to approxi-
mately 22 vDC during engine 
turnover. 

Test stator 12-pin harness for 
resistance and cranking AC 
voltage output specifications 
listed on oaae 8.3. 

ALL WHT I RED circuits should 
show approximately 22 vDC 
just prior to engine start up. 

Test CPS sensor. Check 15A 
fuel pump fuse. Verify continu-
ity on BRN wire from pump to 
EMM 40-pin connector. 

Use the SOFTWARE to down-
load any service codes that 
may be present. 

Perform static tests on 
components. 

Test start/stop switch and re
lated harnesses for shorts and 
proper function. 

Use SOFTWARE to test 
coil functions. 

Disconnect 1 injector from har
ness. Does engine start? If 
not, stator, EMM, injector(s), 
and/or harness at fault. 

Battery charge will affect vAC 
readings. Charge battery to 
12.5vDC. Replace stator if ANY 
oins show continuitv to around. 

To test, obtain known, good 
EMM. Connect 8 and 12-pin 
harnesses from boat to this 
EMM. Attempt to start engine. 

Check ALL EMM ground pins 
in harness and engine block I 
battery. Fuel pressure = 20 to 
30 psi. 

A failed sensor may not show 
code, or illuminate CHK ENG 
lamp. Use "ENGINE MON-
ITORING function to view sen-
sor data. 

Reference "ENGINE MON-
ITORING" screen. ENGINE 
SYNC should read "YES" 
when pushing start button. AL-
TERNATOR VOLTAGE should 
"step-up" to approximately 22 
vDC. 

When MAG piston is at TDC, 3 
encoder ribs should be visable 
through the CPS mounting 
hole. 

I 
inspect crankshaft index, pis- Crankshaft index for twins = 

L.
---ln_s_p_e_ct_E_n_g_in_e ___ __,___.. ._t_o_n_c_o_nd_i-tio-"n'-._m_e_c_h_a_n_ic_a_l c_o_n_-__.___.. .__18_0_0_. _l_nd_e_x_f_o_r _tr_ip_le_s_=_12_0_o_·--' . dition of engine. 



FICHT® Troubleshooting - "ENGINE DIES I LOSES POWER I NO TOP END" NON
MSX 

Inspect engine compartment 
for exhaust leaks. 

Verify PLANET~ resonators 
are secured and gear clamps 
are tight. 

Inspect water injection 
solenoid. (Virage i only) Clean solenoid injector. 

Inspect exhaust cooling hose Remove water injection hose 
screen. from top of pipe. 

Inspect EMM and Ignition Clean and repair any broken or 
grounding. loose connections. 

Verify spark plug is NGK Check for proper gap and elec-
PZFR6H. trode integrity. 

Check capacitor operation. WIR I 45v circuit should 
"bleed" down slowly after en-
gine quits running. 

Verify stator output throughout Use SOFTWARE I ENGINE 
powerband. MONITORING. 

Test suspect EMM regulator I 
rectifier. 

Obtain known-good EMM. 
Attach 8 and 12 pin har-
nesses from boat to test 
EMM. 

Use SOFTWARE to examine 
EMM functions and download ___..., 

Use ENGINE MONITORING 
screen and run engine. 

any service codes. 

Perform cylinder drop test us
ing SOFTWARE. 

Perform timing verification 
test using SOFTWARE. 

Static test fuel pump using 
SOFTWARE. 

Inspect ignition coils and 
spark plug caps. 

Verify fuel quality I water in 
fuel. 

Use engine monitoring function 
to evaluate TPS functions. 

Inspect crankshaft timing. 

Inspect electrical and me
chanical condition of engine. 

Run engine at 3000 RPM 
while dropping each cylinder. 

Test will "lock" ignition timing 
at predetermined number. 

Fuel pressure while running 
___..., tests should be between 20 

and 30 psi. 

Remove any carbon deposits. 
Apply Nyogel to posts and 
caps. 

Verify TPS voltages and per-
cent-open cycle smoothly has 
throttle flipper is opened and 
closed. 

Put MAG piston at TDC. Re-
move CPS from cover. Three 
encoder ribs must be present 
through port. 

Verify crank index, compres-
sion , piston and ring compres-
sion , etc. Look for missing or 
cracked reeds, seal leaks, 
cracks in crankcase, etc. 

Inspect hoses for holes, signs 
of melting , cracking , etc. 

Inspect orifice size and clean 
screen. 

Use timing light to verify spark 
at low and high RPMs. 

Replace is voltage drop is 
abrupt. 

Alternator voltage MUST be 
between 44 and 45 vDC 
throughout powerband. 

Cycle engine from idle to 
WOT. Again , alternator volt-
age to FFI circuits must be 44 
to 45 vDC. 

Monitor sensor readings while 
cycling through powerband. 

The cylinder that LEAST im-
pacts RPM, is the cylinder 
that is having problems. 

If engine stalls, inspect CPS 
sensor for proper resistance. 
Route CPS harness away 
from other harnesses. In-
spect flywheel I key for 
sheared key or loose mag-
nets, etc. 

----.. Verify TPS refence voltage is 5 
_______...... vDC. (PIN 25) 

If not, remove flywheel and in
spect keyway and flywheel for 
damage. 

Verify no wires are pinched, 
loose or cut. Check for signs 
of hydrolock. 



FICHT® Troubleshooting - "ENGINE WILL NOT TURNOVER" 

Battery voltage at least 12.5 
vDC. 

Electrical connections are 
clean and tight. 

15A Main Power Fuse 

Charge battery to 12.5vDC at 
1.9 A/Hr. 

Replace battery if unable to 
maintain specified charge. 

Verify all POS and NEG Verify all grounds have 0 re-
___. cables are connected properly. ___. sistance to battery and engine. 

Replace 15A fuse if blown. 
If fuse continues to blow, iso
late short or high load compo
nent. 

L 

__________ __.I--._V,_e_r-ify-b-att_e_r_y_v_o-lta_g_e_f_o_u_nd_o_n_.--._li::..;e....;s..:;t:..:.st::..;a;.:rt.;.;s.;..w_it_c_h_a_n_d-re-1-at_e_d _ _. Test START Button. ----- YIR solenoid circuit when ----- harnesses for shorts and prop-
pushed. er function. 

Starter solenoid operating 
properly. 

Starter motor I bendix jammed 
or broken. 

Mechanical engine failure. 
Engine full of fuel or water. 
Driveshaft I pump failure. 

Measure solenoid coil resist
ance. Should be 5 - 6 Ohms. 

Verify electrical specifications 
listed in electrical chapter. 
Check starter bendix gear and 
flywheel. Replace any broken 
parts. 

___. Teardown and inspect internal 
engine parts. Inspect drive line. 



FICHT® Troubleshooting - "ENGINE TURNS-OVER, BUT WILL NOT START" 

Install lanyard in stop switch. 
With lanyard installed, all BLKI 

___., YEL wires should read O.L. 
when connected to ground. 

Battery at least 9.5 vDC while ------.. 
pressing start button. _______....... 

Starter Motor Voltage Drop ___., 

Test Ignition Coils 

Measured Voltage on 45V 
(FIGHT) circuits. 

Specified Stator Output 

Regulator I Rectifier side of 
EMM failure. 

Test Fuel Pump 
Does fuel pump turn on? 

Sensor(s) Malfunctioning 

Use SOFTWARE to static test 
FFI system. 

Inspect flywheel and associat
ed components. 

Charge battery to 12.5vDC. 
Replace if battery will not hold 
charge. 

Battery voltage should never 
drop below 9.5 vDC while turn-
ing engine over. 

Reference coil specifications 
listed on page 4.6. Use timing 
light to verify spark. 

DC voltage on ALL WHT I 
RED circuits should "step-up" 
from low voltage to approxi-
mately 22 vDC during engine 
turnover. 

Test stator 12-pin harness for 
resistance and cranking AC 
voltage output specifications 
listed on oaae 4.6. 

ALL WHT I RED circuits should 
show approximately 22 vDC 
just prior to engine start up. 

Test CPS sensor. Check 15A 
fuel pump fuse. Verify continu-
ity on BRN wire from pump to 
EMM 40-pin connector. 

Use the SOFTWARE to down-
load any service codes that 
may be present. 

Perform static tests on 
components. 

Test stop switch and related 
___., harnesses for shorts and prop

er function. 

Use SOFTWARE to test 
coil functions. 

Disconnect 1 injector from har
ness. Does engine start? If 
not, stator, EMM, injector(s), 
and/or harness at fault. 

Battery charge will affect vAC 
readings. Charge battery to 
12.5vDC. Replace stator if ANY 
nins show continuitv to nround. 

To test, obtain known, good 
EMM. Connect 8 and 12-pin 
harnesses from boat to this 
EMM. Attempt to start engine. 

Check ALL EMM ground pins 
in harness and engine block I 
battery. Fuel pressure = 20 to 
30 psi. 

A failed sensor may not show 
code, or illuminate CHK ENG 
lamp. Use "ENGINE MON-
ITORING function to view sen-
sor data. 

Reference "ENGINE MON-
ITORING" screen. ENGINE 
SYNC should read "YES" 
when pushing start button. AL-
TERNATOR VOLTAGE should 
"step-up" to approximately 22 
vDC. 

When MAG piston is at TDC, 3 
encoder ribs should be visable 
through the CPS mounting 
hole. 

I 
inspect crankshaft index, pis- Crankshaft index for twins = 

L.
-----ln_s_p_e_ct_E_n_g_i_ne ______ ~___..'-t~o~n~c~o~n~di~tio~n~,~m~e-c_h_a_n_ic_a_lc_o_n_-~___..L_12_0_o_· ________________ ~ . dition of engine. 



FICHT® Troubleshooting - "ENGINE DIES I LOSES POWER I NO TOP END" 

Inspect engine compartment 
for exhaust leaks. 

Verify PLANET~ resonators 
___..., are secured and gear clamps 

are tight. 

Inspect exhaust cooling hose 
screen. 

Inspect EMM and Ignition 
grounding. 

Verify spark plug is NGK 
PZFR6H. 

Check capacitor operation. 

Verify stator output throughout 
powerband. 

Test suspect EMM regulator I 
rectifier. 

Use SOFTWARE to examine 
EMM functions and download ___..., 
any service codes. 

Perform cylinder drop test us
ing SOFTWARE. 

Perform timing verification 
test using SOFTWARE. 

Static test fuel pump using 
SOFTWARE. 

Check ignition coils. 

Verify fuel quality I water in 
fuel. 

Use engine monitoring function ----.. 
to evaluate TPS functions. ______....... 

Inspect crankshaft timing. 

Inspect electrical and me
chanical condition of engine. 

Remove water injection hose 
from top of pipe. 

Clean and repair any broken or 
loose connections. 

Check for proper gap and elec-
trode integrity. 

WIR I 45v circuit should 
"bleed" down slowly after en-
gine quits running. 

Use SOFTWARE I ENGINE 
MONITORING. 

Obtain known-good EMM. 
Attach 8 and 12 pin har-
nesses from boat to test 
EMM. 

Use ENGINE MONITORING 
screen and run engine. 

Run engine at 3000 RPM 
while dropping each cylinder. 

Test will "lock" ignition timing 
at predetermined number. 

Fuel pressure while running 
tests should be between 20 
and 30 psi. 

Look for carbon deposits. 
Clean posts and apply Nyogel 
to posts. 

Verify TPS voltages and per-
cent-open cycle smoothly has 
throttle flipper is opened and 
closed. 

Put MAG piston at TDC. Re-
move CPS from cover. Three 
encoder ribs must be present 
through port. 

Verify crank index, compres-
sion , piston and ring compres-
sion , etc. Look for missing or 
cracked reeds, seal leaks, 
cracks in crankcase, etc. 

Inspect hoses for holes, signs 
of melting , cracking , etc. 

Inspect orifice size and clean 
screen. 

Use timing light to verify spark 
at low and high RPMs. 

Replace if voltage drop is 
abrupt. 

Alternator voltage MUST be 
between 44 and 45 vDC 
throughout powerband. 

Cycle engine from idle to 
WOT. Again , alternator volt-
age to FFI circuits must be 44 
to 45 vDC. 

Monitor sensor readings while 
cycling through powerband. 

The cylinder that LEAST im-
pacts RPM, is the cylinder 
that is having problems. 

If engine stalls, inspect CPS 
sensor for proper resistance. 
Route CPS harness away 
from other harnesses. In-
spect flywheel I key for 
sheared key or loose mag-
nets, etc. 

----.. Verify TPS refence voltage is 5 
______....... vDC. (PIN 25) 

If not, remove flywheel and in
spect keyway and flywheel for 
damage. 

Verify no wires are pinched, 
loose or cut. Check for signs 
of hydrolock. 
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