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ACAUTIONS

To reduce the chance of personal injury and/or property damage, the following instructions must
be carefully observed.

Proper service and repair are important to the safety of the service technician and the safe, reli-
able operation of all Electronic Fuel Injection (EFI) equipped engines. If part replacement is nec-
essary, the part must be replaced with one of the same part number or with an equivalent part.
Do not use a replacement part of lesser quality.

The service procedures recommended and described in this service manual are effective meth-
ods of performing service and repair. Some of these procedures require the use of tools specifi-
cally designed for the purpose.

Accordingly, anyone who intepds'to use a replacement part, service procedure, or tool which is
not recommended by the manufacturer, must first determine that neither his safety nor the safe
operation of the unit will be jeopardized by the replacement part, service procedure or tool se-
lected.

It is important to note that this manual contains various Cautions and Notices that must be care-
fully observed in order to reduce the risk of personal injury during service or repair, or the possi-
bility that improper service or repair may damagesthe unit or render it unsafe. It is also important
to understand that these “Cautions” and “Notices’/are not exhaustive, because it is impossible
to warn of all the possible hazardous consequences that-might result from failure to follow these
instructions.

All information, illustrations and specifications contained in this manual are based on the latest
product information available at the time of publication approval{ Thesight is reserved to make
changes at any time without notice.
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Section 1: Diagnostic Introduction

On-Board Diagnostic (OBD) System Check

The basic steps of any diagnosis are as follows:

1. Observe the Malfunction Indicator Lamp
(MIL) with engine running. If MIL is illu-
minated, then current Diagnostic Trouble
Codes (DTCs) are present.

2. Read DTC(s) using MIL, Tiny Scan Code
Reader, or Electronic Technician Assistant
(ETA) software.

3. To diagnose system problem(s), proceed to
the applicable Diagnostic Table(s) in Sec-
tion 2: Troubleshooting DTCs.

4. Once the problem’is/located and corrected
through repair or replacement of faulty
components, clear DTE(S) using the Tiny
Scan Code Reader or the ETA sSaftware.

NOTE: For information on the location or

replacement of specific componentsy:see
Section 5: Removal/Installation.

5. Start and run engine to validate repairs.
Observe MIL to verify that no DTCs are set:

6. If no DTCs are set, but engine performance
issues exist, see Section 4: Symptoms.

Diagnostic Trouble Codes (DTCs)

The ECM receives voltage signals from as
many as five sensors. Each sensor functions
within an established set of parameters, which
can be viewed as its operating “window.”

When a malfunction or fault condition occurs,
a change in the signal voltage alerts the ECM
that the sensor is functioning outside its op-
erating “window,” a DTC is set and stored in
ECM memory, and the MIL is illuminated.

A default value temporarily replaces the erro-
neous sensor value to restore engine perfor-
mance until the problem is corrected.

Malfunction Indicator Lamp (MIL)

As a bulb and diagnostic system check, the
MIL illuminates at Ignition ON, Engine OFF.

When the engine is started, the MIL is extin-
guished if no current fault condition exists.

If the MIL remains illuminated, it is an indica-
tion that a current DTC is stored. If the fault
should correct itself, as in an intermittent
condition, the MIL is extinguished after a ten
second delay. The DTC remains stored in ECM
memory as a historic code until cleared by

the technician. The MIL does not indicate the
existance of only historic codes.

Data Link Connector (DLC)

The DLC provides for direct communication
with the ECM. By plugging the Tiny Scan Code
Reader or laptop (with ETA software loaded)
into the 6-pin connector in the EFI wire har-
ness, the DTCs stored in ECM memory can be
read and cleared.

Non-Scan Diagnostics

In the Non-Scan diagnostic mode, either the
MIL or the Tiny Scan Code Reader is used to
read DTCs. The technician then refers to the
applicable Diagnostic Table to troubleshoot
the"problem. Those tables labeled Non-Scan
Diagnostics must be used, as the data stream
provided.by the ECM is not available for analy-
Sis.

Scan Diagnostics
In the more sophisSticated diagnostic mode,
the ETA software-can-acilitate the diagnosis of
system problems through an expanded inter-
face with the ECM. Through the use of data
displays and menu selections, the technician
has access to “live” data for analysis.

It is important to note that the software is not a
stand-alone diagnostic tool for resolving DTCs,
but must be used in conjunction with the Diag-
nostic Tables for the most efficient and effec-
tive diagnosis. Those tables that are applicable
to users with access to the ETA software are
labeled as Scan Diagnostics.
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Figure 1-1 MIL Flash Sequence.

Use MIL to Read DTCs
Proceed as follows:
1. Verify that battery voltage is above-12v.
2. Turn Ignition key OFF for ten seconds.

3. Turn Ignition key ON-OFF-ON-OFF-ON
(but do not start the engine).

NOTE: No more than 2.5 seconds can
elapse between each ON and OFF cycle
or the routine is aborted.

4. When performed correctly, the MIL begins
to flash the first of four digits.

NOTE: While each DTC actually begins
with the letter “P,” only the numeric charac-
ters are flashed.

5. Also, the first digit of every DTC is zero,
which is represented as a series of ten
flashes before the first one second pause.

6. Count the number of flashes after the first
one second pause to obtain the second
digit of the DTC.

7. Count the number of flashes after the sec-
ond one second pause to obtain the third
digit, and then count the number of flashes
after the third one second pause to obtain
the fourth digit.

8. Write down each digit as it is displayed.

9. If there is more than one DTC, the next
DTC begins to flash after a three second
pause.

10. After all DTCs are reported, the number
“61” is flashed to indicate this condition
to the technician. The flashing sequence
is then restarted and the technician may
choose to verify the DTCs written down or
exit the routine.

NOTE: If “61” is the first code flashed, then
no active DTCs are set.

Use Tiny Scan Code Reader
to Read/Clear DTCs

Proceed as follows:

NOTE: Always follow steps 1-9 for an accurate
report of current DTCs. Failure to do so may
generate a report that includes historic codes.

1. Obtain Briggs & Stratton Tiny Scan Code
Reader (Part No. 19626).

2. Connect code reader to DLC.

3. Turn Ignition ON, Engine OFF.
NOTEMf the Tiny Scan Code Reader can-
not connhect to the ECM, “no-C” is dis-

played, which stands for “no communica-
tion.” If commupication is established, the

Figure 1-2 Data Link Connector (DLC).
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tool displays the number of DTCs read. For
example, “dc-0” means that no DTCs were
found, while “dc-4” means that four DTCs
are recorded.

Press the select button to cycle through the
list of DTCs.

Once the last DTC is displayed, “CLr?”
appears. Press and hold the select but-

ton until “Hold” changes to “Done,” which
indicates that all DTCs have been “cleared”
from ECM memory.

Turn Ignition OFF for a minimum of 20
seconds.

Turn Ignition ON, Engine OFF.

8. The tool displays the number of DTCs read.

Press the select button to cycle through the
list of DTCs. Write down each DTC as it is
displayed.

Use Electronic Technician Assistant (ETA)

to Read/Clear DTCs

Proceed as follows:

1.

Obtain Interface Cable and laptop loaded
with Briggs & Stratton Electronic Technician
Assistant Diagnostic Software (Part No.
19628).

Connect Interface Cable between laptop
and DLC.

Turn Ignition ON, Engine OFF.
To read current DTCs, proceed as follows:

a. Left click the green Online Icon in the
Quick Access Tool Bar at the top of the
screen to connect to the ECM.

b. Select Fault Codes ribbon.
c. Click Current to view current DTCs.

NOTE: Click Historical to view historic
DTCs.

5. To clear DTCs, proceed as follows:
a. Click Fault Codes ribbon.
b. Left click Clear.

c. Apop up window displays the following
message:

“Please Turn off the ECM and wait for this message
to disappear.”

d. Turn Ignition OFF.

e. After at least five seconds has elapsed,
turn Ignition ON. A pop up window dis-
plays the following message:

“1. Be certain the ignition switch has been turned off
for at least 5 seconds.

2. After 5 seconds, turn the ignition switch on to
power up the ECM.

3. After the ECM is powered up, click the OK but-

ton.”
f. Click OK.

NOTE: Clicking Clear erases both cur-
rent and historic DTCs.

Back Probing Connector Terminals

NOTEDo not insert probes into terminals on
the mating side of any connector. The diameter
of the test/prebes can damage terminals.

1. Obtain Briggs & Stratton Back Probe Wire
Set (Part No{ 19625).

2. Carefully slide metal pin on probe between
the rubber seal and wire insulation on the
back side (wire end) of the connector.

3. Gently push the pin in until it stops. Stop
pushing when the pin “bottoms out,” or when
the plastic sheath is very close to the connec-
tor housing.

DO NOT force the pin into the connector as
terminal and/or probe pin damage can oc-
cur. Probe travel may be stopped by contact
with insulation or core crimps. Try again after
removing and re-positioning probe pin.
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IMPORTANT:

Use care to avoid deforming connector
terminals, either by forcing the probe too far
into the cavity or by using a probe that is too
large. If terminal damage is suspected, test
for proper terminal contact.

A deformed terminal can cause a poor
connection resulting in intermittent problems
or even complete component failure. Do not
use paper clips or other substitute devices
as they also can damage terminals.

Do not probe through connector seals, wire
insulation, secondarysignition wires, boots,
etc. Damage can occur.that is not readily
apparent and tiny holes can result in water
intrusion, which leads to corrosiomand
eventual component failure.

Avoiding ECM Damage

A CAUTION: A surge in voltage, currént
or both, is called a voltage spike. Voltage
spikes can cause major damage to the ECM.

1. To avoid ECM failure due to accidentally

induced voltage spikes, always observe the
following precautions:

2.

Do not start engine if battery cable
connections are loose.

Do not use a battery charger to start engine.

Turn Ignition OFF before disconnecting and/
or connecting battery cables.

When disconnecting battery, always
disconnect battery negative (-) cable first.

When connecting battery, always connect
battery positive (+) cable first.

When charging battery, turn Ignition OFF
and remove battery negative cable (black)
from battery negative (-) terminal.

Do not spray water at or around ECM.

NOTE: See Figure 1-3. A pin hole centered
under the adhesive label is used in manufac-
turing to determine the integrity of the potted
seal. If the label peels or becomes torn, worn
or abraded, exposure of the hole can allow
water or moisture to intrude, leading to corro-
sion and eventual ECM failure.

Figure 1-3 Protect ECM From Water Intrusion.
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Special Tools

The following special tools are required:

. Briggs & Stratton Back Probe Wire Set

(Part No. 19625).

1. Briggs & Stratton Spark Tester (Part No. ) .
19??38) P ( . Briggs & Stratton Tiny Scan Code Reader
2. Briggs & Stratton Digital Volt Ohmmeter (Pf"‘” No. 19626).
Extech Ma220 (Part No. 19602). . Briggs & Stratton Fuel Pressure Gauge
3. Briggs & Stratton Noid Light (Part No. (Pgrt No. 19627). : .-
19623). . Briggs & Stratton Electronic Technician As-
4. Briggs & Stratton BIG BLOCK™ Fuel Pres- sistant Diagnostic Software and Interface
sure Test Adapter (Part No. 19624). Cable (Part No. 19628).
1.
3.
S.
1.
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Product Improvements/Field Upgrades

The following Service Bulletins provide informa-
tion on product improvements recently intro-
duced in production. Service kits are available
for upgrading product in the field.

* Service Bulletin CSB-1030

For protection against voltage spikes on Model
610000 marine engines having the 20/50 amp
charging system, install the Briggs & Stratton
Capacitor Kit (Part No. 847148).

* Service Bulletin DSB-1053

To dampen vibration to the ECM/fuse block
bracket, install Briggs & Stratten Service Kit
(Part No. 847337), which includes’asnew fuse/
relay block cover, ECM mounting bracket, rub-
ber isolation mounts, and mounting hardware.

To access a bulletin, proceed as follows:
1. Go to www.thepowerportal.com.
2. Enter Login and Password.

3. From the home page, select the “Technical
Information” tab.

4. Select “Service Bulletins.”

5. Under “Keyword,” type in the bulletin num-
ber.

6. Select “View.”
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Diagnostic Trouble Codes (DTCs)

Component DTC Description
P0O031 Signal Voltage Low
Oxygen (O,) Sensor Heater -g g _
P0032 Signal Voltage High
: P0107 Signal Voltage Low or Open
Manifold Absolute P MAP
anifold Absolute Pressure ( ) Sensor P0108 Signal Voltage High
. . PO112 Signal Voltage Low
Manifold Air Temperature (MAT) Sensor - -
P ( ) P0O113 Signal Voltage High or Open
: PO117 Signal Voltage Low
Engine Head Temperature (EHT) Sensor - -
g perature ( ) P0118 Signal Voltage High or Open
£ P0122 Signal Voltage Low or Open
Throttle Position/Sensor (TPS , -
( ) P0123 Signal Voltage High
P0O131 Signal Voltage Low
Oxygen (O,) Sensof - -
xygen (O,) P0132 Signal Voltage High
Power Enrichment (PE) Mode P0174 Lean Fuel Condition
Cylinder 1 Fuel Injector P0201 Cylinder 1 Fuel Injector Fault
Cylinder 2 Fuel Injector P0202 Cylinder 2 Fuel Injector Fault
P0230 Signal Voltage Low or Open
Fuel Pump Fault : -
N Hmp Fau P0232 Signal Voltage High
" P0336 Signal Voltage Noisy
Crankshaft Position (CKP) Sensor ,
( ) P0O337 Signal Voltage Absent
Cylinder 1 Ignition Coll P035% Cylinder 1 Ignition Colil Fault
Cylinder 2 Ignition Coll P0352 Cylinder 2 Ignition Coil Fault
Idle Air Control (IAC) P0O505 IAC Malfunction
P0562 System: Voltage Low
System Voltage .
y g P0563 System/Valtage High
Malfunction Indicator Lamp (MIL) P0650 MIL Circuit Malfunction
c Model Model Model 610000
omponent 490000 540000 Turf VETIE
IAC - - - *
HO, Sensor * * * -
TPS - - - *

* = Equipped
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Model 490000 EFI Component Locations

Cytinder 1 NS sancer
Ignition Coil

ECM

Cylinder 2
Ignition Coil

3 Cylinder 2
() Fuel Injector
)
& )
Cylinder 1 WE H ‘ 1
Fuel Injector o e 17
¥’ @
@ o
)«u HK’—VH\-’ T TT1
pis i A = A= a\\\\
(=
Fuse/Relay Block

@ —

4
EHT Tho,
Sensor ‘ ‘ Sensor
Figure 2-1 Model 490000 Components

(Static Guard, Decorative Cover, and Blower Housing Removed for Illustration Purposes.)

Disassembly Required for Back Probing Connector (x) or Replacing Component (o)
To Access _ Remove Remove Remove Remove
Air Cleaner Assembly Static Guard Decorative Cover Blower Housing
ECM
MAP/MAT Sensor X0 X0 X0
Ignition Coil o (o] (o] o
Mechanical Diaphragm
Fuel Pump
Fuel Pump Module
Fuel Injectors ) ) o
CKP Sensor X0 X0 X0 X0
HO2 Sensor
Fuse/Relay Block
Removal Not Required

See Section 5: Removal/Installation for instructions
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Models 540000/610000 EFI Component Locations

MAP/MAT HO,Sensor Fuse/Relay Block

Sensor  Ms4& M6l Turf Only ECM

NOTE: On vertical shaft units, IAC
sensor is mounted as shown. On /\/ M61 Marine Only

barind ke manifod 1 area | EHT
circled. // I \\ Sensor
— A l i =
A\ '\ Al
: Cylinder 1
pE Fuel Injector
RIECM|I2 Re
IIR] I
- 1
s/ [ —— R 8
©
Cylinder 2 M61 Jziomy
Fuel Injector o @
cylinder 1
@ Ignition Cail
Cylinder 2 S
Ignition Coil
. =~oLc
CKP
Sensor

Figure 2-2 Models 540000/610000 Components.
(Access Cover and Blower Housing Removed for lllustration Purposes.)

Disassembly Required for Back Probing Connector (x) or Replacing Component (o)
To Access Remove Remove ) ) Remove Remove
Access Cover Blower Housing Air Cleaner Assembly Throttle Body
ECM X0
MAP/MAT Sensor X0 X0
Ignition Coil X0 X0
Fuel Pump Module X0 X0
Fuel Injectors X0 X0
CKP Sensor X0 X0
TPS X0 X0 0
IAC X0 X0
HO2 Sensor X0 X0
Fuse/Relay Block X0

See Section 5: Removal/Installation for instructions.

= Removal Not Required
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Verify ECM Powers Up

Circuit Description

Since all EFI components are dependent on
proper operation of the ECM, any diagno-
sis must include checking ECM power and
grounds.

Remove and clean battery terminals. While
terminals may appear clean, corrosion on the

inner surfaces can cause a poor connection to
ground.

NOTE: When the ECM is powered up, you
may hear the fuel pump module prime for two
seconds. This is not definitive proof that the
ECM is getting proper voltage.

Check ECM Power and Grounds
Scan and Non-Scan Diagnostics
(Page 1 of 2)

Step Action

Yes No

=

Turn Ignition OFF,
(Black) connector.

test lead on DVOM.

1 4. Connect black meter test lead on DVOM to a

known good ground.
Set DVOM to read volts DC.
Turn Ignition ON, Engine OFF.

Is reading 12.2-14.5 volts DC?

2. Back probe terminalJ2-18 (Red wire) of ECM J2

3. Connect terminal J2-18 back probe to red meter

Look for open or short
to ground in battery
(B+) feed circuit.
Goto step 2. Perform visual and
continuity check of
15 amp Ignition fuse
(Blue).

5
6.
7. Observe voltage on DVOM.
8
1. Turn Ignition OFF.

2

nector.
2 test lead on DVOM.
known good ground.

Turn Ignition ON, Engine OFF.
Observe voltage on DVOM.

Remove probe from terminal J2-18, and back
probe terminal J2-15 (Red wire) of ECM J2 con-

3. Connect terminal J2-15 back probe to red meter

4. Connect black meter test lead on DVOM to a

Look for open or short
to ground in ignition
feed circuit.

Go to step.3.

5
6.
7. lIsreading 12.2-14.5 volts DC?
1. Turn Ignition OFF.

2

nector.
3 test lead on DVOM.

known good ground.

Set DVOM to read resistance.
Observe reading on DVOM.
Is resistance 1.0 ohm or less?

No o

Remove probe from terminal J2-15, and back
probe terminal J2-02 (Black wire) of ECM J2 con-

3. Connect terminal J2-02 back probe to red meter

4. Connect black meter test lead on DVOM to a

Look for open or short

Gotostep4. | ecm ground circuit.
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Check ECM Power and Grounds
Scan and Non-Scan Diagnostics
(Page 2 of 2)

Step Action Yes No

1. Remove probe from terminal J2-02, and back
probe terminal J1-09 (Black wire) of ECM J1
(Grey) connector.

2. Connect terminal J1-09 back probe to red meter

4 test lead on DVOM. System OK. _Look for open or_sho_rt

3. Connect black meter test lead on DVOM to a in ECM ground circuit.
known good ground.

4. Observe reading on DVOM.

Is resistance’1.0 ohm or less?

o

Ignition,Fuse

J2-02 J2-15 J2-18 J1-09

Figure 2-4 ECM J2 Connector (Black). Figure 2-5 ECM J1 Connector (Grey).
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‘—W

HO,
Sensor

VIOLET WHITE

|_A_~L_ -l _E‘L ————— D—l— Inline

__T_______’_______' Connector
RED BROWN
WHITE/GREEN
From
Main Power Relay GREY/BLACK
J% 07 J2\17 J2110
___________________ 1
| Oxygen  Oxygen 5 Volt |
| Sensor Sensor Return
I Heater Signal | ECM
| Control I
I | A
Y (A

—_— e — — — — ——

DTC P0031/P0032 Oxygen Sensor (HO,) Heater
Signal Voltage kow or High

Circuit Description

The HO, sensor voltage varies from about 1.0
volt if the exhaust is rich down to about 0.1 volt
if the exhaust is lean.

The sensor behaves like an open circuit and
produces no voltage when the exhaust tem-
perature is below 600°F (360°C). An open sen-
sor circuit or cold sensor causes an open loop
operation.

The sensor heater provides for faster sensor
warm-up. This allows the sensor to become

active in a shorter period of time and remain
active during a long extended idle.

An active DTC P0031 indicates that the sensor
has developed an open circuit and is operat-
ing in Open Loop mode. DTC P0032 indicates
circuit resistance is low and voltage being
returned to the ECM is too high.

Diagnostic Aids
Check for the following conditions:
Poor harness connection. Inspect harness
connectors far bagked out terminals, improper
mating, broken locks, improperly formed or

damaged terminals, and poor terminal to wire
connection.

Always clear DTCs after performing repairs.
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DTC P0031 Oxygen Sensor (HO,) Heater
Scan and Non-Scan Diagnostics

Step Action Yes No
1. Disconnect and reconnect O, sensor and ECM J2
(Black) connectors.
2. Turn Ignition ON, Engine OFF. Problem
1 3. Clear codes. Goto step 2. corrected.
4. Turn Ignition OFF, and then back ON.
5. Does DTC return?
1. Turn Ignition OFF. Perform visual and
2. Back probe (using fused patch cord) terminal A (Red continuity check of
wire) on engine side of O, sensor connector. Main Power Relay
3. Connect terminal A back probe to red meter test and 20 amp
lead on DVOM. Battery fuse (Yel-
5 4. Back probe terminal D (Brown wire) on engine side Go to step 3. low).
of O, sensor connector.
5. Connect terminal D'back.probe to black meter test Either there is no
lead on DVOM. power from fuse
6. Set DVOM to read volts DE: block or not getting
7. Turn Ignition ON, Engine Off: ground thru 5 volt
8. Does DVOM read 12.2-13.5volts DE? return circuit.
1. Turn Ignition OFF.
2. Remove probe from terminal A, and back probe
terminal B (White/Green wire) on engin€ side of O,
3 sensor connector. Go to step 4. Replace O, sensor.
3. Turn Ignition ON, Engine OFF.
4. Does DVOM read 12.2-13.5 volts DC?
1. Turn Ignition OFF.
2. Remove probe from terminal B, and back probe Both EFI wire
4 ECM connector terminal J2-07 (White/Green wire). harness and O, Go to step 5.
3. Turn Ignition ON, Engine OFF. sensor‘are good.
4. Does DVOM read 12.2-13.5 volts DC?
5 Are both O, sensor and ECM J2 connectors fully Repair oraeplace Connect
mated? EFI wire harness. connectors.

Main Power Relay

Battery Fuse
J2-07

Figure 2-6 O, Sensor Connector. Figure 2-7 ECM J2 Connector (Black). Figure 2-8 Fuse/Relay Block.
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DTC P0032 Oxygen Sensor (HO,) Heater
Scan and Non-Scan Diagnostics

Step Action Yes No

1. Disconnect and reconnect O, sensor and ECM J2
(Black) connectors.

Turn Ignition ON, Engine OFF. Go to step 2. Problem
Clear codes. corrected.
Turn Ignition OFF, and then back ON.
Does DTC return?

Turn Ignition OFF.

Back probe (using fused patch cord) terminal B

(White/Green wire) on engine side of O, sensor con-

nector.

3. Connect terminal B’back probe to red meter test lead
on DVOM.

4. Back probe terminal-D.(Brown wire) on engine side of

2 O, sensor connector. Go to step 3.

5. Connect terminal D back prebe to black meter test

lead on DVOM.

Set DVOM to read volts DC.

Turn Ignition ON, Engine OFF.

Observe voltage on DVOM.

Is reading 12.2-13.5 volts DC?

N R

Ensure probe
connectivity.

© oo~

=

Start and run engine.
Observe voltage on DVOM. O, sensor OK.

Within 15 seconds, does voltage reading drop to.less Replace
than 100 millivolts? Clear codes and O, sensor.

retest.

w
w N

Figure 2-9 O, Sensor Connector.
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MAT/MAP
Sensor
4 3y 2 1y
TAN/BLACK
BROWN
WHITE/RED
RED/WHITE
J2/10 J208 J2]16 J2J11
I /Tsvot  MAT  5vot  map |
| Return Sensor Reference  Sensor |
| Signal Signal I ECM
| |
| | A
| | At

DTC P0107/P0108 Manifold Absolute Pressure (MAP) Sensor
Signal Voltagedtow, Open or High

Circuit Description

The MAP sensor responds to changes in mani-
fold pressure (vacuum). The ECM receives
this information as a signal voltage that varies
between about 0.5 volts at idle to 4.5 volts at
Wide Open Throttle (WOT).

If the MAP sensor fails, the ECM substitutes a
default MAP value.

The MAP sensor voltage of 5 volts is delivered
to the MAP sensor through ECM terminal J2-
16. The MAP sensor sends a voltage signal
back to the ECM on terminal J2-11 according
to the manifold pressure value on the termi-
nal.

Diagnostic Aids
Check for the following conditions:

1. Poor ECM connection. Inspect wire har-
ness connectors for backed out terminals,
impropéer mating, broken locks, improperly
formed or@damaged terminals, and poor
terminal to wire connection.

2. Damaged wire harness and/or connec-
tors. If harness appears to be OK, shake or
wiggle wire harness and/or connector with
DVOM or ETA connected. Radical voltage
changes or a change in the MAP sensor
display can indicate the location of the fault
condition.

Always clear DTCs after performing repairs.
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DTC P0107 Manifold Absolute Pressure (MAP) Sensor
Scan Diagnostics

Step Action Yes No
1. Select the Dashboard ribbon and then the Sensors
tab.
1 |2. Under Pressure heading, observe MAP Sensor Actual Nclﬁ‘cpuistegsKor Go to step 2.

display with or without the engine running.
3. Isreading 0.5-4.5 volts DC?

Go to DTC P0107
2 Is reading below 0.5 volts DC? Non-Scan -

Diagnostics.

| S

Figure 2-10 Check MAP Sensor Actual Display.
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DTC P0107 Manifold Absolute Pressure (MAP) Sensor

Non-Scan Diagnhostics

(Page 1 of 2)

Step

Action

Yes

No

=

Disconnect and reconnect MAP sensor and ECM
J2 (Black) connectors.

Turn Ignition ON, Engine OFF.

Clear codes.

Turn Ignition OFF, and then back ON.

Does DTC return?

Go to step 2.

Problem
corrected.

NPk

Turn Ignition OFF.

Back probe terminal 2 (Red/White wire) of MAP
sensor conpector.

Connect terminal 2 back probe to red meter test
lead on DVOM(

Back probe terminal 4 (Brown wire) of MAP sensor
connector.

Connect terminal 4 back prebe to black meter test
lead on DVOM.

Set DVOM to read volts DC.

Turn Ignition ON, Engine OFF.

Observe voltage on DVOM.

Is reading 4.6-5.0 volts DC?

Go to step 3.

Go to step 3.

NPl © N

aksw

Turn Ignition OFF.

Remove probe from terminal 2, and back probe
ECM connector terminal J2-16 (Red/White wire).
Turn Ignition ON, Engine OFF.

Observe voltage on DVOM.

Is reading 4.6-5.0 volts DC?

Go to step 6.

Go to step 4.

Figure 2-11 MAP Sensor Connector.

J2-11 J2-16

Figure 2-12 ECM J2 Connector (Black).



22

Section 2: Troubleshooting DTCs

DTC P0107 Manifold Absolute Pressure (MAP) Sensor
Non-Scan Diagnhostics

(Page 2 of 2)

Step Action Yes No
1. Turn Ignition OFF.
2. Remove probe from terminal J2-16, and back
probe terminal 1 (White/Red wire) of MAP sensor
connector.
4 3. Turn Ignition ON, Engine OFF. MAP sensor OK. Gotostep S,
4. Observe voltage on DVOM.
5. Isreading 3.7-4.2 volts DC?
1. Turn Ignition OFF. _
2. Remove probe frém.terminal 1, and back probe EFI wire
ECM connector términal J2-11 (White/Red wire). harness OK.
5 |3. Turn Ignition ON, Engine OFF. Go to step 6.
4. Observe voltage on DVOM, Replace
5. Is reading 3.7-4.2 volts DC? MAP sensor.
1. Not getting ground thru 5 volt return circuit. _
6 |2. Areboth MAP sensor and ECM J2,connectors fully | Repair or replace Connect
mated? EFI wire harness. connectors.
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Scan Diagnostics

DTC P0108 Manifold Absolute Pressure (MAP) Sensor

Step Action Yes No
. Select the Dashboard ribbon and then the Sensors
tab.
1 Under Pressure heading, observe MAP Sensor Actual MAP sensor Go to step 2.
display with or without the engine running. circuit OK.
Is reading 0.5-4.5 volts DC?
Go to DTC P0108
2 Is reading above 4.5 volts DC? Non-Scan -
Diagnostics.

<

Figure 2-13 Check MAP Sensor Actual Display.
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DTC P0108 Manifold Absolute Pressure (MAP) Sensor
Non-Scan Diagnostics

Step Action Yes No

1. Disconnect and reconnect MAP sensor and
ECM J2 (Black) connectors.

Turn Ignition ON, Engine OFF. Go to step 2. Problem
Clear codes. corrected.
Turn Ignition OFF, and then back ON.
Does DTC return?

Turn Ignition OFF.

Back probe terminal 2 (Red/White wire) of MAP

sensor connector.

3. Connect terminal.2 back probe to red meter test
lead on DVOM.

4. Back probe terminal 4/(Brown wire) of MAP

2 sensor connector. Go to step 3. -

5. Connect terminal 4 back probe.to black meter

test lead on DVOM.

Set DVOM to read volts DC.

Turn Ignition ON, Engine OFF.

Observe voltage on DVOM.

Is reading 4.7-5.0 volts DC?

N B

Turn Ignition OFF.
Remove probe from terminal 2, and back probe Reading is above
terminal 1 (White/Red wire) of MAP sensor con- . 4.5 volts DC.
EFI wire
3 nector. harness OK
Turn Ignition ON, Engine OFF. ' Replace
Observe voltage on DVOM. MAP sensor.

Is reading 0.5-4.5 volts DC?

MNP ©oNO

ok ow

Figure 2-14 MAP Sensor Connector.
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MAT/MAP
Sensor
4 3y 29 13
TAN/BLACK
BROWN
WHITE/RED
RED/WHITE
J2(10 J2)08 J2/16 J2 11
| Tsvet  MAT  5Vot wmap |
| Return Sensor Reference  Sensor |
| Signal Signal I ECM
| |
| .
| | A8\

DTC P0112/P0113 Manifold*Air Temperature (MAT) Sensor
Signal Voltage Low; High or Open

Circuit Description 3. “Damaged wire harness and/or connec-
tors. If harness appears to be OK, shake or
wiggle‘wire harness and/or connector with
DVOM er ETAconnected. Radical voltage

The MAT sensor uses a thermistor to control

signal voltage to the ECM. The ECM applies 5
volts on the sensor circuit. Sensor resistance :
changes as ambient temperature changes, changes or@a.change in the MAT sensor

which in turn affects the voltage return to the display can indicate the location of the fault
ECM. condition.

Diagnostic Aids Always clear DTCs after performing repairs.
Check for the following conditions:
1. Poor ECM connection.

2. Inspect wire harness connectors for backed
out terminals, improper mating, broken
locks, improperly formed or damaged termi-
nals, and poor terminal to wire connection.
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DTC P0112 Manifold Air Temperature (MAT) Sensor
Scan Diagnostics

Step Action Yes No
1. Select the Dashboard ribbon and then the Sensors
tab. MAT sensor
1 |2. Under Temperature heading, observe MAT Sensor Ac- circuit OK Go to step 2.

tual display with or without the engine running.
3. Isreading 0.5-4.5 volts DC?

Go to DTC P0112
2 Is reading below 0.5 volts DC? Non-Scan -

Diagnostics.

Figure 2-15 Check MAT Sensor Actual Display.
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DTC P0112 Manifold Air Temperature (MAT) Sensor
Non-Scan Diagnhostics

Step

Action

Yes

No

=

Disconnect and reconnect MAT sensor and
ECM J2 (Black) connectors.

Turn Ignition ON, Engine OFF.

Clear codes.

Turn Ignition OFF, and then back ON.
Does DTC return?

Go to step 2.

Problem
corrected.

NPl wN

Turn Ignition OFF.

Back probe terminal 2 (Red/White wire) of
MAT sensor connector.

Connect terminal 2 back probe to red meter
test lead on.DVOM.

Back probe terminal 4 (Brown wire) of MAT
sensor connector.

Connect terminal"4/back probe to black meter
test lead on DVOM.

Set DVOM to read volts DC,

Turn Ignition ON, Engine(OFF.

Does DVOM read 4.7-5.0 valts DC?

MAT sensor OK.

Go to step 3.

NPl NO

Turn Ignition OFF.

Remove probe from terminal 2, and back
probe terminal 3 (Tan/Black wire) of MAT sen-
sor connector.

Turn Ignition ON, Engine OFF.

Does DVOM read 0.5-4.5 volts DC?

MAT sensor OK.

Reading is below
0.5 volts DC.

Replace
MAT sensor.

NER

how

Turn Ignition OFF.

Remove probe from terminal 3, and back
probe ECM connector terminal J2-08 (Tan/
Black wire).

Turn Ignition ON, Engine OFF.

Does DVOM read 0.5-4.5 volts DC?

MAT, sensor
circuit OK.

Go to step 5.

Are both MAT sensor and ECM J2 connectors
fully mated?

Repair or replace
EFI wire harness.

Connect
connectors.

Figure 2-16 MAT Sensor Connector.

J2-08
Figure 2-17 ECM J2 Connector (Black).
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DTC P0113 Manifold Air Temperature (MAT) Sensor
Scan Diagnostics

Step Action Yes No
1. Select the Dashboard ribbon and then the Sensors
tab. MAT sensor
1 |2. Under Temperature heading, observe MAT Sensor Ac- circuit OK Go to step 2.

tual display with or without the engine running.
3. Isreading 0.5-4.5 volts DC?

Go to DTC P0113
2 Is reading above 4.5 volts DC? Non-Scan -

Diagnostics.

Figure 2-18 Check MAT Sensor Actual Display.
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DTC P0113 Manifold Air Temperature (MAT) Sensor
Non-Scan Diagnostics

Step

Action

Yes

No

=

Disconnect and reconnect MAT sensor and ECM J2
(Black) connectors.

Turn Ignition ON, Engine OFF.

Clear codes.

Turn Ignition OFF, and then back ON.

Does DTC return?

Go to step 2.

Problem
corrected.

NEPlOMLODN

Turn Ignition OFF.

Back probe terminal 2 (Red/White wire) of MAT
sensor connector.

Connect terminal 2 back probe to red meter test
lead on DVOM:«

Back probe terminal 4 (Brown wire) of MAT sensor
connector.

Connect terminal 4 bagck probe to black meter test
lead on DVOM.

Set DVOM to read volts DC.

Turn Ignition ON, Engine OEF.

Observe voltage on DVOM.

Is reading 4.7-5.0 volts DC?

MAT sensor OK.

Go to step 3.

NP O N

arw

Turn Ignition OFF.

Remove probe from terminal 2, and back probe
terminal 3 (Tan/Black wire) of MAT sensor<«onnec-
tor.

Turn Ignition ON, Engine OFF.

Observe voltage on DVOM.

Is reading 0.5-4.5 volts DC?

MAT sensor OK.

Reading is above
4.5 volts DC.

Replace
MAT sensor.

Figure 2-19 MAT Sensor Connector.
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1

GREY

—_— | -

TAN

EHT Sensor

Harness

Splice
|
|
: ECM
.
Y (A

DTC P0117/P0118 Engine Head Temperature (EHT) Sensor
Signal Voltage)Low, High or Open

Circuit Description

The EHT sensor uses a thermistor to control
signal voltage to the ECM. The ECM applies 5
volts on the sensor circuit. Sensor resistance

changes as ambient temperature changes,

which in turn affects the voltage return to the

ECM.

Diagnostic Aids

Chegkfor the following conditions:

1.

PoorEEM connection. Inspect wire har-
nessrconnectors for backed out terminals,
improper mating, broken locks, improperly
formed or.damaged terminals, and poor
terminal to wiré.eennection.

Damaged wire harness and/or connectors.
If harness appearso be OK, shake or
wiggle wire harness and/or connector with
DVOM or ETA connected. Radical voltage
changes or a change in the EHT sensor
display can indicate the location of the fault
condition.

Always clear DTCs after performing repairs.
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DTC P0117 Engine Head Temperature (EHT) Sensor
Scan Diagnostics

Step Action Yes No
1. Select the Dashboard ribbon and then the Sensors
tab.
1 |2. Under Temperature heading, observe EHT Sensor EHT sensor Go to step 2.
Actual display with or without the engine running. circuit OK.
3. Isreading 0.5-4.5 volts DC?
Goto DTC P0117
2 Is reading below 0.5 volts DC? Non-Scan -
Diagnostics.

| 2

Figure 2-20 Check EHT Sensor Actual Display.
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DTC P0117 Engine Head Temperature (EHT) Sensor
Non-Scan Diagnhostics

Step Action

Yes

No

=

Disconnect and reconnect ECM J2 (Black)
connector.

Turn Ignition ON, Engine OFF.

Clear codes.

Turn Ignition OFF, and then back ON.
Does DTC return?

Go to step 2.

Problem
corrected.

Turn Ignition OFF.

Back probe terminal J2-14 (Tan wire) of ECM

connector.

3. Connect terminal J2-14 back probe to red
meter test lead on . DVOM.

4. Back probe terminal.d2-10 (Brown wire) of

2 ECM connector.

5. Connect terminal J2-10 back probe to black

meter test lead on DVOM.

Set DVOM to read volts DC.

Turn Ignition ON, Engine OFF.

Observe voltage on DVOM.

Is reading 0.5-4.5 volts DC?

NEaswN

EHT sensor OK.

Go to step 3.

Reading is below 0.5 volts DC.
Is ECM J2 connector fully mated?

NPl ©0oNO

EHT sensor is bad. Re-
place EFI wire harness.

NOTE: EHT sensor is an
integral part of the EFI
wire harpess and is not

sold'separately.

Connect
connector.

[al ]

. (S
=52 =N

%
\

= 7 - W

=
= =
o o
n
S @
A/E

J2-14

Figure 2-21 ECM J2 Connector (Black).
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DTC P0118 Engine Head Temperature (EHT) Sensor
Scan Diagnostics

Step Action Yes No
1. Select the Dashboard ribbon and then the Sensors
tab.
1 |2 Under Temperature heading, observe EHT Sensor EHT sensor Go to step 2.
Actual display with or without the engine running. circuit OK.

3. Isreading 0.5-4.5 volts DC?

Go to DTC P0118
2 Is reading above 4.5 volts DC? Non-Scan -
Diagnostics.

| 5

Figure 2-22 Check EHT Sensor Actual Display.
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DTC P0118 Engine Head Temperature (EHT) Sensor
Non-Scan Diaghostics

Step Action Yes No

1. Disconnect and reconnect ECM J2 (Black)
connector.

Turn Ignition ON, Engine OFF. Go to step 2. Problem
Clear codes. corrected.
Turn Ignition OFF, and then back ON.
Does DTC return?

Turn Ignition OFF.

Back probe terminal J2-14 (Tan wire) of
ECM connector:

3. Connect terminal d2-14 back probe to red

N R S

Reading is above 4.5 volts

meter test lead on/DVVOM. DC. EHT sensor is bad.
4. Back probe terminal’J2-10 (Brown wire) of ]
> ECM connector. EHT sensor OK. Replace EFI wire har_ness.
5. Connect terminal J2-10 back probe to NOTE: EHT sensor is an
black meter test lead on DVOM. integral part of the EF

6. Set DVOM to read volts DC. wire harmness and is not
7. Turn Ignition ON, Engine OFF. sold separately.

8. Observe voltage on DVOM.

9. lIsreading 0.5 - 4.5 volts DC?

7 N
HJ@L?ix
T 1 ﬁ ‘\i\
== 9 W

10

J2-10 J2-14

Figure 2-23 ECM J2 Connector (Black).
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2
%
4| TPS
BROWN
1 + Y
RED/WHITE
PINK/BLACK
J2)10 J2)16 J2J12
(/) _ svot  svot  TPS !
| Return Reference Sensor :
I Signal : ECM
| -
: Y (R

DTC P0122/P0123 Throttle Position Sensor (TPS)
Signal Voltage'LLow; Open or High

Circuit Description

The TPS is a potentiometer connected to the
throttle shaft on the throttle body. The ECM
calculates throttle position by monitoring volt-
age on the signal circuit. As the throttle angle
changes, the TPS signal also changes. At a
closed throttle position, the voltage output of
the TPS is low, but as the throttle opens, the
voltage output increases.

Diagnostic Aids

Check for theyfollowing conditions:
1. Poor ECM cennection. Inspect wire har-

ness connectors for backed out terminals,
improper mating, broken locks, improperly
formed or damaged terminals, and poor
terminal to wire connection.

. Damaged wire harness and/or connec-

tors. If harness appears to be OK, shake or
wiggle wire harness and/or connector with
DVOM or ETA connected. Radical voltage
changes or a change in the TPS display
can indicate the location of the fault condi-
tion.

Always clear DTCs after performing repairs.
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DTC P0122 Throttle Position Sensor (TPS)
Scan Diagnostics

Step Action Yes No
1. Select the Dashboard ribbon and then the Sensors
tab.
1 |2. Under Position Sensor heading, observe TPS Raw TPS circuit OK. Go to step 2.

Voltage display with or without the engine running.
3. Isreading 0.5-4.5 volts DC?

Go to DTC P0122
2 Is reading below 0.5 volts DC? Non-Scan -
Diagnostics.

| ~

Figure 2-24 Check TPS Raw Voltage Display.
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DTC P0122 Throttle Position Sensor (TPS)
Non-Scan Diagnostics

Step Action Yes No
1. Disconnect and reconnect TPS and ECM J2
(Black) connectors.
1 2. Turn Ignition ON, Engine OFF. Go to step 2. Problem
3. Clear codes. corrected.
4. Turn Ignition OFF, and then back ON.
5. Does DTC return?
1. Turn Ignition OFF.
2. Back probe terminal 2 (Brown wire) of TPS con-
nector.
3. Connect terminal 2 back probe to red meter test
lead on DVOM.
2 4. Back probe terminal 1 (Red/White wire) of TPS Go to step 3. Go to step 5.
connector.
5. Connect terminal ¥’backprobe to black meter test
lead on DVOM.
6. Set DVOM to read volts DE:
7. Turn Ignition ON, Engine ' OFF.
8. Does DVOM read 4.7-5.0 valts DC?2
1. Turn Ignition OFF. _ Reset TPS.
2. Remove probe from terminal 2, and back probe
3 terminal 3 (Pink/Black wire) of TPS cennector. Go to step 4. See T.PS Removal/
. . Installation/Adjustment
3. Start and run engine at idle speed. in Section 5
4. Does DVOM read 0.5-0.75 volts DC? '
1. Manually move throttle slowly and steadily toward Reading is below
Wide Open Throttle position while observing volt- 0.5 volts DC.
4 ageon DVOM. TPS OK Reset or replace TPS.
2. Does voltage steadily increase from 0.73 +/- 0.02 . See TPS Removal/
volts? Installation/Adjustment
in Section 5.
1. Not getting ground thru 5 volt return circuit. Repair or Connect
5 |2. Areboth TPS and ECM J2 (Black) connectors replace EFI wire connectors
fully mated? harness. '

Y

Figure 2-25 TPS Connector.
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DTC P0123 Throttle Position Sensor (TPS)
Scan Diagnostics

Step Action Yes No
1. Select the Dashboard ribbon and then the Sensors
tab.
1 |2. Under Position Sensor heading, observe TPS Raw TPS circuit OK. Go to step 2.

Voltage display with or without the engine running.
3. Isreading 0.5-4.5 volts DC?

Go to DTC P0123
2 Is reading above 4.5 volts DC? Non-Scan -

Diagnostics.

| '~

Figure 2-26 Check TPS Raw Voltage Display.
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DTC P0123 Throttle Position Sensor (TPS)
Non-Scan Diagnostics

Step Action Yes No

Disconnect and reconnect TPS and ECM J2 (Black)
connectors.

Turn Ignition ON, Engine OFF. Go to step 2. Problem
Clear codes. corrected.
Turn Ignition OFF, and then back ON.
Does DTC return?

Turn Ignition OFF.

Back probe terminal 2 (Brown wire) of TPS connector.
Connect terminal 2 back probe to red meter test lead
on DVOM.

4. Back proberterminal 1 (Red/White wire) of TPS con-
2 nector. Go to step 3. Go to step 6.
5. Connect terminal 1 back probe to black meter test lead
on DVOM.

Set DVOM to read volts\DC.

Turn Ignition ON, Engine OFF.

Does DVOM read 4.7-5.0.w0lts:DC?

Turn Ignition OFF. Reset TPS.
Remove probe from terminal 2, @anduback probe termi- See TPS Re-

3 nal 3 (Pink/Black wire) of TPS connegtor. Go to step 4. | moval/Installation/
Start and run engine at idle speed. Adjustment in
Does DVOM read 0.5-0.75 volts DC? Section 5.

=

whREloA~wD

NPl NOo

Hw

Manually move throttle slowly and steadily toward

Wide Open Throttle position while observing voltage

4 on DVOM. Go to step 5. -

2. Does voltage steadily increase from 0.73 +/- 0.02
volts?

5 Does reading exceed 4.5 volts DC at any point? Replace TPS. -

Not getting ground thru 5 volt return circuit. Repairor re-
6 |2. Areboth TPS and ECM J2 (Black) connectors fully place’EFlI'wire
mated? harness.

e

Figure 2-27 TPS Connector.

=

Connect
connectors.
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HO,
| ok g Sensor
VIOLET WHITE GREY BLACK
| e | e
!_A_T_ _B_"_ I AR _D_T_I Connector
RED BROWN
\ WHITE/GREEN
From
Main Power Relay GREY/BLACK
J% 07 J2\17 J2(10
___________________ 1
| Oxygen  Oxygen 5 Volt |
I Sensor Sensor Return
| Heater Signal : ECM
| Control
|

A
(A

DTC P0131/P0132 Heated Oxygen (HO,) Sensor
Signal Voltage.low or High

Circuit Description

The HO, sensor voltage varies from about 1.0
volt if the exhaust is rich down to about 0.1 volt
if the exhaust is lean.

The sensor behaves like an open circuit and
produces no voltage when the exhaust tem-
perature is below 600°F (360°C). An open sen-
sor circuit or cold sensor causes an open loop
operation.

The sensor heater provides for faster sensor
warm-up. This allows the sensor to become

active in a shorter period of time and remain
active during a long extended idle.

An active DTC P0131 indicates that the sensor
has developed an open circuit and is operat-
ing in Open Loop mode. DTC P0132 indicates
circuit resistance is low and voltage being
returned to the ECM is too high.

Diagnostic Aids
Check forsthe,following conditions:
Poor harness connection. Inspect harness
connectors for backed out terminals, improper
mating, broken locks, improperly formed or

damaged terminals, and'poor terminal to wire
connection.

Always clear DTCs after performing repairs.
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DTC P0131 Heated Oxygen (HO,) Sensor

Scan Diagnostics

Step Action Yes No

1. Select the Dashboard ribbon and then the Main tab.
2. Observe HO2 Sensor display with or without the

1 engine running. HO, sensor Go to step 2.
3. Is reading 600-950 millivolts DC? circuit OK.

Go to DTC P0131
2 Is reading below 600 millivolts DC? Non-Scan -
Diagnostics.

~

Figure 2-28 Check HO, Sensor Display.
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DTC P0131 Heated Oxygen (HO,) Sensor
Non-Scan Diagnhostics
Step Action Yes No
1. Disconnect and reconnect HO, sensor and
ECM J2 (Black) connectors.
2. Turn Ignition ON, Engine OFF. Problem
1 3. Clear codes. Gotostep 2. corrected.
4. Turn Ignition OFF, and then back ON.
5. Does DTC return?
1. Turn Ignition OFF.
2. Back probe terminal C (Grey/Black wire) of
HO, sensor connector.
3. Connect terminal C back probe to red me-
ter test lead on DVOM.
4. Back probe terminal D (Brown wire) of HO,
) Sensor connector. HO, sensor Go 1o step 3
5. Connect terminal D back probe to black OK. P3.
meter test lead on DVOM:.
6. Set DVOM to read volts DC.
7. Start and run engine for at least 2 minutes.
8. With engine running, observe voltageon
DVOM.
9. Is reading 600 — 950 millivolts DC?
1. Turn Ignition OFF. Verify that both HO, sensor
2. Remove probe from terminal C, and back and ECM J2 (Black) connec-
probe ECM connector terminal J2-17 (Grey/ tors are fully mated.
Black wire). . o
_ NOTE: If reading is below 300
HQO, sensor
3 |3 Sté‘rt and ruln engine. ok millivolts DC, inspect exhaust
4. 0 SEerve vo tage on DV_O_M' system for cracks or leaks
5. s reading 600 — 950 millivolts DC?

between muffler and cylinder
head (gaskets). If everything
is OK, replace HO, sensor.

Figure 2-29 HO, Sensor Connector.

10

J2-17

Figure 2-30 ECM J2 Connector (Black).
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DTC P0132 Heated Oxygen (HO,) Sensor
Scan Diagnostics

Step Action Yes No
1. Select the Dashboard ribbon and then the Main tab.
2. Observe HO2 Sensor display with or without the en-
gine running. HO, sensor Go 1o step 2
! 3. Is reading 600-950 millivolts DC? circuit OK. P e
_ . Go to DTC P0132
2 Is_r(_aadlng aboove 950 millivolts DC, but below 1014.8 Non-Scan )
millivolts DC* Diagnostics.

~

Figure 2-31 Check HO, Sensor Display.
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DTC P0132 Heated Oxygen (HO,) Sensor
Non-Scan Diagnostics
Step Action Yes No
1. Disconnect and reconnect HO, sensor
and ECM J2 (Black) connectors.
2. Turn Ignition ON, Engine OFF. Problem
1 3. Clear codes. Goto step 2. corrected.
4. Turn Ignition OFF, and then back ON.
5. Does DTC return?
1. Turn Ignition OFF.
2. Back probe terminal C (Grey/Black wire)
of HO, sensor connector.
3. Connect terminal C back probe to red
meter test lead gn.DVOM.
4. Back probe terminal’D (Brown wire) of
HO, sensor conneetor,
2 |5. Connect terminal D back proke to black HO, sensor OK. Go to step 3.
meter test lead on DVOM.
6. Set DVOM to read volts DC;
7. Start and run engine for at least.2 min-
utes.
8. With engine running, observe voltage on
DVOM.
9. Isreading 600 — 950 millivolts DC?
1. Turn Ignition OFF, _ Verify that both HO, sensor
2. Remove probe from terminal C, and back and ECM J2 connectors
probe ECM connector terminal J2-17. are fully mated.
3. Start and run engine.
3 |4. Observe voltage on DVOM. HO, sensor OK. | \o1E: If reading is above
5 s reading 600-950 m|"|VO|tS DC? 950 m|”|v0|ts DC’ replace H02
sensor or identify overly rich
running condition.

Figure 2-32 HO, Sensor Connector.

J2-17
Figure 2-33 ECM J2 Connector (Black).
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DTC P0174 Power Enrichment (PE) Lean Fuel Condition
Scan and Non-Scan Diagnostics

Diagnostic Aids
The PE mode is initiated in higher load run- If DTC PO174 is set, the ECM is detecting an

ning conditions. The ECM uses the MAP and overly lean condition under heavy load.
CKP sensor inputs to know when to go into PE ~ Always clear DTCs after performing repairs.
mode. PE fueling provides for optimal perfor-

mance and maximum power. It also prevents

against excessive exhaust valve and engine

Circuit Description

temperatures.
Step Action Yes No
1. Check fuel filter'and fuel lines for dirt, debris or
1 other restriction: Repair. Go to step 2.

2. Is a problem found?

1. Check fuel pressure.
2 |2. Is fuel pressure 38-43 psi(262-296 kPa)? - Go to step 3.

1. Verify that fuel filter is not clogged or restricted,
and that fuel pump is operating properly. (see

3 Mechanical Diaphragm Fuel Pump or Electric Repair. Go to step 4.

Lift Fuel Pump, Volumetric Test, in Section 5),

2. Is a problem found?
1. Check for vacuum and exhaust leaks. _
4 |2 s aleak found? Repair. Go to step 5.
1. Check for faulty fuel injector(s). _
S [2. Are faulty fuel injector(s) found? Repair. Go to step 6.
1. Replace faulty HO, sensor. Contact engine
6 |2. Isproblem corrected? ) manufacturer.
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From

Main Power Relay

|

RED

]
Fuel
Injector

“ Cylinder 1

o

LT.BLUE/BLACK

leos

Injector
Driver A

e e o e o e e e o e o —

RED

>
L Sy—

Fuel

Cylinder 2
\ Injector

5

LT. BLUE/WHITE

leoes

Injector
Driver B

DTC P0201/P0202 Cylinder 1 or Cylinder, 2 Fuel Injector Fault

Circuit Description

The ECM controls each fuel injector by
grounding the control circuit via a solid state
device called a driver. If the ECM detects an
unacceptable difference in resistance, a fuel
injector control DTC is set.

Although the DTC indicates which fuel injector
is faulty, the technician must determine if the
fault is in the ground circuit or the +12v circuit
from the MPR.

NOTE: If an ignition coil fault code is active,
the fuel injector for the same cylinder is turned
off.

Diagnostic Aids

Check for the following conditions:
1. Poor ECM connection.

2. Inspect wire harness connectors for backed
out terminals, improper mating, broken
locks, improperly formed or damaged termi-
nals, and poor terminal to wire connection.

3. Inspect wiring harness for damage.
4. Check fuse block for an open fuse.

Always clear DTCs after performing repairs.
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DTC P0201 Cylinder 1 Fuel Injector Fault

Scan and Non-Scan Diagnostics

Step Action Yes No
1. Disconnect and reconnect cylinder 1 fuel injector and
ECM J2 (Black) connectors. Problem
1 | 2. Turn Ignition ON, Engine OFF. Clear codes. Go to step 2. corrected
3. Turn Ignition OFF, and then back ON. '
4. Does DTC return?
1. Turn Ignition OFF.
2. Disconnect fuel injector connector. Replace fuel
2 | 3. Install Briggs & Stratton Noid Light (Part No. 19623). P! Go to step 3.
: injector.
4. Start and run engine.
5. Does Noid Light flash?
1. Turn IgnitionsOFF.
2. Remove Noid Light and connect fuel injector connector. Reading is below
3. Back probe (usingfused patch cord) terminal A (Red 12.2 volts DC.
wire) of fuel injeetor/connector.
3 4. Connect terminal A back probe to red meter test lead Go to step 4 Perform visual and
on DVOM. P4 continuity check of
5. Connect black meter test/lead to a known good ground. Main Power Relay
6. Set DVOM to read volts DC. and 20 amp Battery
7. Turn Ignition ON, Engine OFF. fuse (Yellow).
8. Does DVOM read 12.2-13.5 volts DC?
1. Turn Ignition OFF. N
; . Reading is above
2. Disconnect fuel injector connector. 0.5 ohms. Check
3. Disconnect ECM J2 connector. terlminals flor corro-
4. Back probe terminal B (Lt. Blue/Black wire) of fuel .
. sion or replace EFI
injector connector. wire harmess
5. Connect terminal B back probe to red meter test lead - '
4 on DVOM Control circuit
6. Back probe terminal J2-05 (Lt. Blue/Black wire) of ECM s OK. NOTE: I DTC siill
present after re-
J2 connector. lacement of EFI
7. Connect terminal J2-05 back probe to black meter test P
wire harness, then
lead on DVOM. replace ECM due to
8. Set DVOM to read resistance. fai?e d iniector driver
9. Does DVOM read less than 0.5 ohms? ) '

Figure 2-34 Cylinder 1 Fuel Injector Connector.

J2-05
Figure 2-35 ECM J2 Connector (Black).
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DTC P0202 Cylinder 2 Fuel Injector Fault
Scan and Non-Scan Diagnostics

Step Action Yes No
1. Disconnect and reconnect cylinder 2 fuel injector and
ECM J2 (Black) connectors. Problem
1 |2. TurnIgnition ON, Engine OFF. Clear codes. Go to step 2.
3. Turn Ignition OFF, and then back ON. corrected.
4. Does DTC return?
1. Turn Ignition OFF.
2. Disconnect fuel injector connector. Replace fuel
2 |3. Install Briggs & Stratton Noid Light (Part No. 19623). - Go to step 3.
. injector.
4. Start and run engine.
5. Does Noid Light flash?
1. Turn Ignition OFF.
2. Remove Noid Light and connect fuel injector connector. Reading is below
3. Back probe (usingfused patch cord) terminal A (Red 12.2 volts DC.
wire) of fuel injector‘Connector.
3 4. Connect terminal A back probe to red meter test lead on Go to step 4 Perform visual and
DVOM. " | continuity check of
5. Connect black meter test lead to a known good ground. Main Power Relay
6. Set DVOM to read volts DC. and 20 amp Bat-
7. Turn Ignition ON, Engine OFF. tery fuse (Yellow).
8. Does DVOM read 12.2-13.5 volts DC?
1. Turn Ignition OFF. Reading is above
2. Disconnect fuel injector connector. 0.5 ohms. Check
3. Disconnect ECM J2 connector. terminals for corro-
4. Back probe terminal B (Lt. Blue/White wire) of fuel injec- sion or replace EFI
tor connector. wire harness.
5. Connect terminal B back probe to red meter test lead Control circuit
4 on DVOM. is OK NOTE: If DTC still
6. Back probe terminal J2-06 (Lt. Blue/ White wire) of ' present after re-
ECM J2 connector. placement of EFI
7. Connect terminal J2-06 back probe to black meter test wire harness, then
lead on DVOM. replace ECM due
8. Set DVOM to read resistance. to failed injector
9. Does DVOM read less than 0.5 ohms? driver.
B
A
A B

J2-06
Figure 2-36 Cylinder 2 Fuel Injector Connector. Figure 2-37 ECM J2 Connector (Black).
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Fuel
Pump Module
¥ 19
Y
From RED
Main Power >—— BLUE/YELLOW
Relay
J2/09
" FuelPump |
Control |

DTC P0230/P0232 Fuel Pump Fault
Signal Voltage‘Lbhow, Open or High

Circuit Description

The fuel pump is controlled by the ECM via the
ground circuit of the fuel pump plug. if resis-
tance is unacceptable in that circuit the fuel
pump DTC is set.

 DTC 230 shows that the signal voltage is
low, which indicates voltage is lost to the
pump, high circuit resistance, or open con-
nection.

 DTC 232 indicates that higher than ex-
pected voltage is seen on the circuit, which
means that the fuel pump is not providing
enough resistance or is turning too slowly.

When the ignition switch is turned ON, the
ECM activates the electric fuel pump module.
The fuel pump module remains ON as long as
the ECM receives reference pulses from the
CKP sensor. If there are no reference pulses,
the ECM turns the fuel pump relay OFF af-

ter about 2 seconds. This shuts off the fuel
pumps. The fuel pump module delivers fuel to
the fuel rail and fuel injectors.

Diagnostic Aids

The“following conditions may have caused the
fuel pump fuse to malfunction:

1. Faulty'fuse.

2. Intermittent short in the fuel pump power
feed circuit.

3. Fuel pump has<an.ntermittent internal
problem.

4. Poor ECM connection.

5. Inspect wire harness connectors for backed
out terminals, improper mating, broken
locks, improperly formed or damaged termi-
nals, and poor terminal to wire connection.

6. Inspect wire harness and relay for damage.
7. Check fuse block for an open fuse.

Always clear DTCs after performing repairs.
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DTC P0230 Fuel Pump Fault
Scan and Non-Scan Diagnostics

Step

Action

Yes

No

=

Disconnect and reconnect fuel pump module and
ECM J2 (Black) connectors.

Turn Ignition ON, Engine OFF.

Clear codes.

Turn Ignition OFF, and then back ON.

Does DTC return?

Go to step 2.

Problem
corrected.

Turn Ignition OFF, and then back ON.
Does fuel pump run for 2 seconds?

Fuel pump
module OK.

Go to step 3.

w

»

NEINEIO R N

Turn Ignition OFF.

Back probe terminal 2 (Red wire) of fuel pump
module connector.

Connect terminal’2-back probe to red meter test
lead on DVOM.

Connect black meterdest lead on DVOM to a
known good ground.

Set DVOM to read volts DC.

Turn Ignition ON, Engine OFE

Does DVOM read 12.2-13.5 volts DC?

Go to step 4.

Perform visual
and continuity check
of Main Power Relay

and 20 amp
Battery fuse (Yellow).

WP INo O

o v

©

Turn Ignition OFF.

Disconnect fuel pump module connector.
Remove probe from terminal 2, and back-probe
terminal 1 (Blue/Yellow wire) of fuel pump’module
connector.

Connect terminal 1 back probe to red meter test
lead on DVOM.

Disconnect ECM J2 connector.

Back probe terminal J2-09 (Blue/Yellow wire) of
ECM J2 connector.

Connect terminal J2-09 back probe to black me-
ter test lead on DVOM.

Set DVOM to read resistance.

Does DVOM read 0.5 ohm or less?

Replace fuel
pump’module.

Resistance reading is
above 0.5 ohm.

Check terminals for
corrosion or replace
EFI wire harness.

Figure 2-38 Fuel Pump Module Connector.

1 2

1 2

J2-09
Figure 2-39 ECM J2 Connector (Black).
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DTC P0232 Fuel Pump Fault
Scan and Non-Scan Diagnostics

Step

Action

Yes

No

=

Disconnect and reconnect fuel pump module con-
nector.

Turn Ignition ON, Engine OFF.

Clear codes.

Turn Ignition OFF, and then back ON.

Does DTC return?

Go to step 2.

Problem
corrected.

NEJaRWN

o o

Turn Ignition OFF.

Back probe terminal 1 (Blue/Yellow wire) of fuel
pump module connector.

Connect terminal 1 back probe to red meter test
lead on DVOM.

Connect blacksmeter test lead on DVOM to a
known good ground.

Set DVOM to readwolts DC.

Attempt to start engine/while observing voltage on
DVOM.

Is reading below 1.0 volts DC?

NOTE: Itis OK if engine starts.

System

performing OK.

Reading is above
1.0 volts DC.

Replace fuel pump
module.

Main Power Relay

Figure 2-40 Fuse/Relay Block.

Battery Fuse

1 2

1

Figure 2-41 Fuel Pump Module Connector.
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FLYWHEEL

CKP Sensor

- - - — Inline
12 1 _| Connector

_T___

BLACK/WHITE GREEN/WHITE

Twisted
Cable Pair

BLACK/WHITE GREEN/WHITE

J2104 J2l13
[ cke ke
| High Low I
I | ECM
| | A
| |
S | A\

DTC P0336/P0337 Crankshaft Position (CKP) Sensor
Signal Voltage Noisy or Absent

Modes of Operation Diagnostic Aids
The CKP sensor works in conjunction with Check for the following conditions:
the 23X reluctor target wheel on the flywheel. 1. Verify thatthe CKP sensor is gapped at

Each tooth on the reluctor wheel is equally 0.030 inches (0,76 mm) from the target
spaced with 1 tooth missing for the reference wheel.

sync pulse. As the crankshaft rotates, the
reluctor target wheel interrupts a magnetic field
produced by an internal sensor magnet. The
CKP sensor internal circuitry detects this inter-
ruption, and produces an ON/OFF AC voltage
of varying frequency. The frequency of the
CKP sensor output signal is dependent upon
crankshaft speed. The ECM uses each CKP Always clear DTCs after performing repairs.
sensor output signal to determine crankshaft

speed and identify crankshaft position.

With the spark under control of the ECM, the
engine will not run if the CKP sensor signal is
lost. The ECM will not be able to determine
which stroke the pistons are on.

2. Poor ECM connection. Inspect harness
connectors for backed out terminals, im-
proper mating, broken locks, improperly
formed or damaged terminals, and poor
terminal to wire connection.
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DTC P0336 Crankshaft Position (CKP) Sensor
Scan Diagnostics

Step Action Yes No
1. Select the Dashboard ribbon and then the Sen-
sors tab.
2. Under VR Sensor heading, observe the Tooth Error CKP sensor
1 . . ) : - Go to step 2.
Count with or without the engine running. circuit OK.

3. Isreading below 20?

Go to DTC P0336
2 Is reading 20 or above? Non-Scan -

Diagnostics.

| ~

Figure 2-42 Check C23X Tooth Error Count Display.
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DTC P0336 Crankshaft Position (CKP) Sensor
Non-Scan Diagnostics

Step Action Yes No

=

Disconnect and reconnect CKP sensor con-
nector.

Turn Ignition ON, Engine OFF.

Clear codes.

Turn Ignition OFF, and then back ON.

Does DTC return?

Go to step 2. Problem corrected.

Turn Ignition OFF.
Check CKP sensor air gap.

Is CKP sensor.air gap set at 0.030 inches
2 (0.76 mm)? Go to step 3. Adjust as necessary.

WN ROk wN

NOTE: If air gap is'teorlarge, engine will likely
backfire during cranking.

1. Obtain two Briggs & Stratton Spark Testers
(Part No. 19368).

2. Install spark testers in linetwith high tension Repair or replace spark
3 leads and spark plugs. Go to step 4. plugs and/or high tension
3. Look for spark in tester windows while lead/ignition coil.

cranking engine.

4. s spark observed?
1. Turn Ignition OFF.
4 2. Check valve lash adjustment. Go to step 5. Adjust as necessary.
3. Isvalve lash within specification?
1. Replace CKP sensor. Repair or replace
S 2. s problem corrected? p EFl wire harness.

Figure 2-43 Spark Tester (Part No. 19368).
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DTC P0337 Crankshaft Position (CKP) Sensor
Scan Diagnostics

Step Action Yes No
1. Select the Dashboard ribbon and then the Sen-
sors tab. CKP sensor Goto DTC
1 2. Under VR Sensor heading, observe Engine Speed o P0337 Non-Scan
: ) . circuit OK. ) .
display while cranking. Diagnostics.
3. Isreading above zero?

' ~

Figure 2-44 Check Engine Speed Display!
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DTC P0337 Crankshaft Position (CKP) Sensor
Non-Scan Diagnostics

Step Action Yes No
1. Disconnect and reconnect CKP sensor con-
nector.
2. Turn Ignition ON, Engine OFF. Problem
1 3. Clear codes. Goto step 2. corrected.
4. Turn Ignition OFF, and then back ON.
5. Does DTC return?
1. Turn Ignition OFF.
2. Disconnect cylinder 1 fuel injector connector.
3. Install Briggs & Stratton Noid Light (Part No.

2 19623). Go to step 3. Go to step 3.

Observe Noid Light while cranking engine.
Does Noid Light flash?

ok

=

Turn Ignition OFF.
2. Obtain two Briggs & Stratton'Spark Testers
(Part No. 19368).

3. Install spark testers in line with high tension Check CKP sensor
3 . Go to step 4.
leads and spark plugs. connections.
4. Look for spark in tester windows while crank-
ing engine.
5. Is spark observed?
1. Turn Ignition OFF. Repair or replace
4 |2. Replace CKP sensor. - pal P
EFI wire harness.
3. Is problem corrected?

Figure 2-45 Noid Light (Part No. 19623). Figure 2-46 Spark Tester (Part No. 19368).
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From
Main Power Relay
[ I |
YELLOW YELLOW
r q - - _J\_' Inline r } - = _J\_ Inline
LB_T_ - ﬂT_| Connector LB_T - éT_' Connector
Ignition Coil Ignition Coil
Cylinder 1 Cylinder 2
VIOLET/BLACK VIOLET/WHITE
Spark Plug Spark Plug
J2/01 J1110
“gnion L 2. T T 7 T gnion |
Coll Coall |
Driver A Driver B | ECM
|
| At

DTC P0351/P0352 Cylinder 1 or Cylinder 2 Ignition Coil Fault

Circuit Description
Each ignition coil has an ignition (B+ voltage)

Diagnostic Aids
Check for the“following conditions:

and a ground circuit. The ECM controls the 1. Poor ECM conreétion.

ignition coil by completing the ground circuit as

needed.

The DTCs indicates which ignition coil is faulty.
When an ignition coil fault is set the ECM also

2. Inspect wire

harness connectors for backed

out terminals, improper mating, broken

shuts down the fuel injector for the same cylin- 5 Inspect wire

der. The engine continues to run on one cylin-
der if no fault is set for the opposite cylinder.

locks, improperly formed or damaged termi-
nals, and poor terminal to wire connection.

harness for damage.

4. Check fuse block for an open fuse.

Always clear DTCs after performing repairs.
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DTC P0351 Cylinder 1 Ignition Coil Fault
Scan and Non-Scan Diagnostics
Step Action Yes No
1. Disconnect and reconnect cylinder 1 ignition coil and
ECM J2 (Black) connectors. Problem
1 |2. Turn Ignition ON, Engine OFF. Clear codes. Go to step 2. corrected
3. Turn Ignition OFF, and then back ON. '
4. Does DTC return?
1. Turn Ignition OFF.
2. Disconnect ignition coil connector. Circuit OK.
2 |3. Install Briggs & Stratton Noid Light (Part No. 19623). | Replace igni- Go to step 3.
4. Observe Noid Light while cranking engine. tion coil.
5. Does Noid Light flash (but very dimly)?
1. Turn Ignition OFF.
2. Back probe (usingfused patch cord) terminal A (Yel- Reading is below
low wire) of ignition coil eonnector. 12.2 volts DC.
3. Connect terminal A'back probe to red meter test lead
3 on DVOM. Go to step 4 Perform visual and
4. Connect black meter test lead-on DVOM to a known ' continuity check of
good ground. Main Power Relay
5. Set DVOM to read volts DC. and 20 amp
6. Turn Ignition ON, Engine OFF. Battery fuse (Yellow).
7. Does DVOM read 12.2-13.5 volts DC?
1. Turn Ignition OFF.
2. Remove probe from terminal A, and back.probe ter-
minal B (Violet/Black wire) of ignition coil conpector.
3. Connect terminal B back probe to red meter test , .
Resistance reading
lead on DVOM. is above 0.5 ohms
4 4. Disconnect ECM J2 connector. Replace ' '
5. Back probe terminal J2-01 (Violet/Black wire) of ignition coil. .
Repair or replace
ECM J2 connector. EFI wire harness
6. Connect terminal J2-01 back probe to black meter '
test lead on DVOM.
7. Set DVOM to read resistance.
8. Does DVOM read 0.5 ohms or less?

Figure 2-47 Cylinder 1 Ignition Coil Connector.

ﬁ

-

g,

J2-01

i

Figure 2-48 ECM J2 Connector (Black).
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DTC P0352 Cylinder 2 Ignition Coil Fault
Scan and Non-Scan Diagnhostics

Step Action Yes No
1. Disconnect and reconnect cylinder 2 ignition coil and
ECM J1 (Grey) connectors. Problem
1 |2. Turn Ignition ON, Engine OFF. Clear codes. Go to step 2. corrected
3. Turn Ignition OFF, and then back ON. '
4. Does DTC return?
1. Turn Ignition OFF.
2. Disconnect ignition coil connector. Circuit OK.
2 | 3. Install Briggs & Stratton Noid Light (Part No. 19623). | Replace igni- Go to step 3.
4. Observe Noid Light while cranking engine. tion coil.
5. Does Noid Light flash (but very dimly)?
1. Turn Ignition OFE.
2. Back probe (using fused patch cord) terminal A (Yel- Reading is below
low wire) of ignition ceil connector. 12.2 volts DC.
3. Connect terminal A’back probe to red meter test
3 lead on DVOM. Go to step 4 Perform visual and
4. Connect black meter test lead on DVOM to a known ' continuity check of
good ground. Main Power Relay
5. Set DVOM to read volts DC: and 20 amp
6. Turn Ignition ON, Engine OFF. Battery fuse (Yellow).
7. Does DVOM read 12.2-13.5 volts DC?
1. Turn Ignition OFF.
2. Remove probe from terminal A, and back probe ter-
minal B (Violet/White wire) of ignition coil connector.
3. Connect terminal B back probe to red meter test . .
Resistance reading
lead on DVOM. is above 0.5 ohms
4 4. Disconnect ECM J1 connector Replace ’ '
5. Back probe terminal J1-10 (Violet/White wire) of ignition coil. .
Repair or replace
ECM J1 connector. EFI wire harness
6. Connect terminal J1-10 back probe to black meter '
test lead on DVOM.
7. Set DVOM to read resistance.
8. Does DVOM read 0.5 ohms or less?

Figure 2-49 Cylinder 2 Ignition Coil Connector.

il ||ii_i]ﬁi_£ -m

A B

J1-10

Figure 2-50 ECM J1 Connector (Grey).
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AY ct BY
BLUE/RED
BLUE/GREEN
BLUE/GRAY
flis. a1l 3112
. IACB_ _NACA  IACB __ IACA
Low Low High

|
|
I Control Control Control
|
|

IAC
DY
BLUE/BROWN

J1)01

IAC A '

High I

Control I ECM
|
Y
Y (R

DTC P0505 Idle Air Contrel (IAC) Malfunction

Circuit Description 2.

The ECM controls idle speed to a calibrated
RPM based on sensor inputs and actual en-
gine RPM. The ECM uses four circuits to move

the IAC valve. 3.
The movement of the IAC valve varies the
amount of air flow bypassing the throttle 4.

plates. The ECM controls idle speed by deter-
mining the position of the IAC valve.

Diagnostic Aids
Check for the following items:

1. Poor connection or damaged harness.
Inspect the ECM harness and connectors
for improper mating, broken locks, improp-
erly formed or damaged terminals, poor
terminal to wire connection and damaged
harness.

Cheek for vacuum leaks, disconnected or
brittle vacuum hoses, cuts, etc. Examine
manifold and throttle body gaskets for prop-
er seal. Checkfoercracked intake manifold.

Check for poor connections, opens or short
to grounds in the IAC circuit.

Check for a stuck IAC valve that will not
respond to the ECM, a throttle stop screw
that has been tampered with, or a dam-
aged throttle body or linkage.

Always clear DTCs after performing repairs.
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DTC P0505 Idle Air Control (IAC) Malfunction
Scan Diagnostics

Step Action Yes No

1. Select the Dashboard ribbon and then the Main tab.
2. Observe Engine Speed display while idling.

3. Isreading 750-950 RPM? Go to

1 |NOTE: Cold engine temperatures and low battery voltages ~1AC DTC PO505
can cause high engine idle speeds. For example, at -18° circuit OK. Non-Scan
F. (-28° C.), idle speed can be as high as 1350 RPM, while Diagnostics.

low battery voltages at normal engine operating tempera-
tures can cause the engine idle speed to reach 1200 RPM.

Figure 2-51 Check Engine Speed Display.
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DTC P0505 Idle Air Control (IAC) Malfunction
Non-Scan Diagnostics

Step Action Yes No

1. Disconnect and reconnect IAC and TPS con-
nectors.

Turn Ignition ON, Engine OFF. Go to step 2. Problem
Clear codes. corrected.
Turn Ignition OFF, and then back ON.
Does DTC return?

il IR

Start engine and allow it to warm up for 5
minutes.

2. When engine idle speed is stabilized, use
tachometer to record RPM.

3. Istachometerreading 750-950 RPM? Look for
2 | NOTE: Cold engine temperatures and low battery intermittent Go to step 3.
voltages can cause high engine idle speeds. For conditions.

example, at -18° F. (-28°C.), idlexspeed can be as
high as 1350 RPM, while low battery voltages at
normal engine operating temperatures can cause
the engine idle speed to reach 1200 RPM.,

1. Turn Ignition OFF.
2. Back probe terminal 3 (Pink/Black wire) of
TPS connector.

3. Connect terminal 3 back probe to red meter Reset TPS.
3 test lead on DVOM. Go to step 4 See TPS Removal/
4. Connect black meter test lead on DVOM to a P4 Installation/Adjust-
known good ground. ment in Section 5.
5. Set DVOM to read volts DC.
6. Start engine and run at idle speed.
7. Does DVOM read 0.5-0.75 volts DC?
1. Turn Ignition OFF. Clean or repairas Inspect for intake
2. Remove IAC from throttle body and inspect necessary. Return to P
4 . ; : tract leaks after the
for stuck pintel or carbon build up in IAC port. | step 2 and repeattest throttle bod
3. Are either of these conditions found? procedure. Y-
1 2
3
3

Figure 2-52 TPS Connector.
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Main Power Relay

4/C 10/F
3/D / 9/E
20 AMP Fuse M
(Yellow)
N C
Q_ O — — ® C
Ignition Switch
RED
15 AMP Fuse
(Blue) RED RED RED BLACK
[ [ |
B:;t\t;ry GND J2l5 Ui J2j18  J1lo9
|_ Bnaon_ _M;n_ B Eaﬁer; _G_I‘Ol;ld_l
| Power |
Rela I
| Y , ECM
| A
| gy (N

DTC P0562/P0563 System Voltage Low or High

Circuit Description

The EFI system operates with a battery volt-
age of 9-16 volts. If the system voltage drops
below 6.2 volts the ECM will reset. During
normal operation, the MIL is illuminated if the
voltage is below 9 volts (setting P0562) or
above 16 volts (setting P0563) for a specified
amount of time.

To determine the system voltage to the ECM,
take a voltage measurement at terminal J2-18.
If the voltage is not within 0.01 volt of the mea-
surement obtained at the battery (measuring
between the positive (+) and negative (-) posts
with a DVOM, determine the fault associated
with circuit J2-18.

Similarly, you should be able to measure bat-
tery voltage at terminal J2-15 with Ignition ON,
Engine OFF.

To further diagnose system voltage faults, see
Section 7 of the Briggs & Stratton Intek V-Twin
Cylinder OHV Repair Manual.

Diagnostic Aids
Check-for. the following conditions:

1. Poeor ECM connection. Inspect harness
connectors for backed out terminals, im-
proper mating »broken locks, improperly
formed or'damaged terminals, and poor
terminal to wire/cennection.

2. Damaged wire harness and/or connectors.

Always clear DTCs after performing repairs.
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DTC P0562 System Voltage Low
Scan Diagnostics

Step Action Yes No
1. Select the Dashboard ribbon and then the Main2 tab.
1 2. Obs_erve Ign_ltlon Voltage display with or without the System Go to step 2.
engine running. voltage OK.

3. Isreading 9.0-15.0 volts DC?

Go to DTC P0562
2 Is reading below 9.0 volts DC? Non-Scan -

Diagnostics.

| ~

Figure 2-53 Check Ignition Voltage Display.
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DTC P0562 System Voltage Low
Non-Scan Diagnostics

(Page 1 of 2)

Step Action Yes

No

Disconnect and reconnect ECM J2 (Black) connector.
Turn Ignition ON, Engine OFF.

Clear codes. Go to step 2.
Turn Ignition OFF, and then back ON.
Does DTC return?

Problem
corrected.

Turn Ignition OFF.

Connect red meter test lead on DVOM to battery

positive (+) post.

2 | 3. Connect black meter test lead on DVOM to battery Go to step 3.
negative (=) post:

4. Set DVOM to read,volts DC.

5. Does DVOM read/12.2-14.5 volts DC?

NRElar DR

Go to step 5.

1. Back probe terminal J2<18\(Red wire) of ECM J2 con-
nector.
2. Connect terminal J2-18 back probe to red meter test
lead on DVOM.
3 | 3. Connect black meter test lead on,DVOM to a known Go to step 4.
good ground.
. Turn Ignition ON, Engine OFF.
Observe voltage on DVOM.

Go to step 8.

. Turn Ignition OFF.

Back probe terminal J2-15 (Red wire) of ECM J2/con¢
nector.

3. Connect terminal J2-15 back probe to red meter test

4 lead on DVOM. @016 step 5

4. Connect black meter test lead on DVOM to a known '

good ground.

5. Turn Ignition ON, Engine OFF.

6. Observe voltage on DVOM.

7. s voltage within 0.5 volt of battery voltage?

4
5.
6. Is reading within 0.5 volts of battery voltage?
1
2

Go to step 9.

J2-15 J2-18

Figure 2-54 ECM J2 Connector (Black).
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DTC P0562 System Voltage Low
Non-Scan Diagnostics
(Page 2 of 2)

Step Action Yes No

1. Check charging system. See the Briggs & Stratton
5 Intek V-Twin Cylinder OHV Repair Manual. Go to step 7. Go to step 6.
2. Is charging system OK?

Repair charging system. See the Briggs & Stratton
Intek V-Twin Cylinder OHV Repair Manual.

1. Check battery and cables for damage, corrosion, and
7 loose connections.
2. Is a problem found?

Repair as

Replace battery.
necessary.

Disconnect ECM J2 connector.

Back probe terminal*J2-18 (Red wire) of ECM J2 con-
nector.

3. Connect terminal J2418 back probe to red meter test .
8 lead on DVOM. - Repair as
Connect black meter test lead on DVOM to B+. necessary.
Set DVOM to read resistance:
Observe reading on DVOM.

Is resistance 0.5 ohms or less?

N =

Disconnect ECM J2 connector.

Back probe terminal J2-15 (Red wire) of ECM J2 con-
nector.

Connect terminal J2-15 back probe to red meter test )
9 lead on DVOM. ) Repair as
Connect black meter test lead on DVOM to B+. necessary.
Set DVOM to read resistance.
Observe reading on DVOM.

Is resistance 0.5 ohms or less?

NREINOo O R

w

Noaa

J2-15 J2-18

Figure 2-55 ECM J2 Connector (Black).




Section 2: Troubleshooting DTCs 67
DTC P0563 System Voltage High
Scan Diagnostics
Step Action Yes No
1. Select the Dashboard ribbon and then the Main2 tab.
1 2. Obs_erve Ign_ltlon Voltage display with or without the System Go to step 2.
engine running. voltage OK.
3. Isreading 9.0-15.0 volts DC?
Go to DTC P0563
2 Is reading above 15.0 volts DC? Non-Scan -
Diagnostics.
' ~

Figure 2-56 Check Ignition Voltage Display.
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DTC P0563 System Voltage High
Non-Scan Diagnhostics

Step Action Yes No

1. Connect red meter test lead on DVOM to
battery positive (+) post.
2. Connect black meter test lead on DVOM to Reading is above 15 volts.
battery negative (-) post. Check charging system.
3. Set DVOM to read volts DC. -
: System is OK. See the Briggs & Stratton
4. Start and run engine at full speed (3600
g peed ( Intek V-Twin Cylinder OHV

RPM). o |
Observe voltage on DVOM. epair Manual.

Is reading 12.2-14.5 volts DC?

o 0
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1.4W Lamp or N
LED with Resister

/

AN

+12v From

Switched S

ource

ORANGE/BLACK

DTC P0650 Malfunctian Indicator Lamp (MIL) Malfunction

Circuit Description

The MIL gets 12v B+ when the ignition is in the
ON or RUN position. The ECM completes a
ground signal to illuminate the MIL with Ignition
ON, Engine OFF. The ECM also completes the
ground signal to activate the lamp if a DTC is
set. If the malfunction clears, the lamp is extin-
guished and the DTC is stored in the ECM as
a historic code.

Diagnostic Aids

Check for the following conditions:

1

Poor ECM connection. Inspect wire har-
ness connectors for backed out terminals,
improper mating, broken locks, improperly
formed or damaged terminals, and poor
terminal to wire connection.

Damaged wire’harness. If wire harness
appears tobe"OK, observe the MIL display
while movingeonnectors and wiring har-
nesses related to,the MIL. A change in the
MIL display will indicate the location of the
fault.

Always clear DTCs after performing repairs.
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DTC P0650 Malfunction Indicator Lamp (MIL) Malfunction

Scan Diagnostics

Step Action Yes No
1. Select the Dashboard ribbon and then the Main tab.
2. Observe the Code(s) Current display.
1 | 3. Does the display indicate that a current code exists? Go to step 3. Go to step 2.
1. Disconnect MAP sensor connector, ignition coil con-
nector, or any other connector that will set a DTC. Start
2 and run engine. Go to step 3. -
2. Does the Code(s) Current display indicate that a cur-
rent code exists?
Go to
3 Is MIL illuminated? System DTC P0650
OK. Non-Scan
Diagnostics.

Figure 2-57 Check Code(s) Current Display.
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DTC P0650 Malfunction Indicator Lamp (MIL) Malfunction
Non-Scan Diaghostics

Step Action

Yes

No

1. Disconnect and reconnect ECM J1 (Grey)
connector.

Turn Ignition ON, Engine OFF.

Clear codes.

Turn Ignition OFF, and then back ON.
Does DTC return?

Go to step 2.

Problem corrected.

Turn Ignition OFF.

Connect red meter test lead on DVOM to
ignition side of MIL.

Connect black meter test lead on DVOM to
2 a known good ground.

Set DVOM ta'read volts DC.

Turn Ignition ON,sEngine OFF.

Observe voltage an DVOM.

Is reading 12.2-14.5 yolts DC?

N A S

w

Go to step 4.

Go to step 3.

PN gas

Identify and locate voltage interruption be-
3 tween MIL and B+.
Is interruption found?

N

Repair as
necessary.

Go to step 5.

Check continuity of MIL.
Is continuity good?

Go to step 5.

Repair faulty MIL
connections or
replace faulty MIL.

1. Back probe terminal J1-03 (Orange/Black
wire) of ECM J1 connector.

2. Connect terminal J1-03 back probe to red

meter test lead on DVOM.

Connect black meter test lead on DVOM to

ignition side of MIL.

4. Set DVOM to read resistance.

5. Observe reading on DVOM.

6. Isresistance 0.5 ohms or less?

Repair faulty ECM
connections or
replace faulty’' ECM.

. )q ( LlH\l 1
ﬁ E@D
1 N 9¢
i neReeRRRR

Figure 2-58 ECM J1 Connector (Grey).
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ECM Connector J1 (Grey) Pin-Out

1 9
CIOMITEEH ] Wire Coler Function
Pin Number

J1-01 Blue/Brown IAC HIGH “A” * Idie Air Control A High
J1-02 NOT USED
J1-03 Orange/Black MIL _malfunction Indicator Lamp
J1-04

NOT USED
J1-05
J1-06 Black/Red Tachometer
J1-07 Green CAN Low used for EGM Development only
J1-08 Yellow CAN High  used only fof ECM Development only
J1-09 Black GROUND power
J1-10 Violet/White IGN COIL CYL 2 Engine Spark Timing)Ignition Coil Cylinder 2
J1-11 Blue/Green IAC LOW “A” * |die Air Control A Low
J1-12 Blue/Grey IAC HIGH “B” * 1dle Air Control B High
J1-13 Blue/Red IAC LOW “B” * Idie Air Control B Low
J1-14 Orange/White Safety Interrupt Circuit
J1-15

NOT USED
J1-16
J1-17 Red MPR Main Power Relay
J1-18 NOT USED

*|f Equipped
(See Table at Bottom of Page 11)
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ECM Connector J2 (Black) Pin-Out

9
10 ) :
\
F(:Jiﬁnl\rl]ﬁr(:gtre-r Wire Color Function
J2-01 Violet/Black IGN COIL CYL 1 Engine Spark Timing Ignition Coil Cylinder 1
J2-02 Black GROUND power
J2-03 Pink K-LINE. serial Data Diagnostic Communication
J2-04 Black/White CKP High-, 23x
J2-05 Lt.Blue/Black FUELINJ'CYL 1 Fuel Injector Cylinder 1
J2-06 Lt. Blue/White FUEL INJ CYL .2 _Fuel Injector Cylinder 2
J2-07 White/Green HO,S HEATER'GONTROL * oxygen Sensor Heater
J2-08 Tan/Black MAT Manifold Air Temperatufe Sensor
J2-09 Blue/Yellow HIGH PRESSURE FUEL PUMP MODULE  Fuel Pump
J2-10 Brown 5V RETURN 5 volt Return
J2-11 White/Red MAP  Manifold Absolute Pressure Sensor
J2-12 Pink/Black TPS * Throttle Position Sensor
J2-13 Green/White CKP Low 23x
J2-14 Tan EHT  Engine Head Temperature Sensor
J2-15 Red IGN ignition
J2-16 Red/White 5V REFERENCE 5 volit Reference
J2-17 Grey/Black HO,S SIGNAL  oxygen sensor Signal
Red VOLTAGE INPUT +12V  voltage Battery
J2-18

A HOT AT ALL TIMES WITH BATTERY CONNECTED !!!

*|f Equipped
(See Table at Bottom of Page 11)
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Model 490000 EFI Electrical Schematic

(Page 1 of 2)

ECM
A
Ao\
——c-=-
Main Power ~\VBAT :
Relay I
- - r VBAT ' 3218
I
3 9 BLACK _GND
20A Fuse L “{)J : J1-09
(Yellow) —_—
VIOLET Q_ O RED RED MPR : J1-17
IGN Switch  1earuse MPR :
o RED IGN 1 J2-15
I
+ 5 1
Battery = :
1oV GND :
(POWERY)
FUSE/RELAY BLOCK :
- - I
1
- - !
|
L WHITE/RED MAP SENSOR SIGNAL —>: J2-11
Manifold Air 2 RED/WHITE 5 VOLT REFERENCE 1J2-16
Pressure and :
Temperature 3 TAN/BLACK MAT SENSOR SIGNAL —————»1J2-08
Sensor :
4 BROWN 5VOLT RETURN 1J2-10
1
1
Engine Head 1 TAN EHT/SENSOR SIGNAL —»: J2-14
Temperature % |
Sensor 12 BROWN 5/OLT'RETURN :32_10
|
—RED_<MPR !
Heated A \ GREY/BLACK ) I
2 SENSOR SIGNAL———)p> | J2-17
Oxygen § I
Sensor D BROWN 5 VOLT RETURN :32-10
B
WHITE/GREEN 02 SENSOR HEATER ———p :J 2-07
CONTROL |
|
= 2 ><>C —— BLACK/WHITE —— CKP HIGH—»1 1204
T I
23X E=" —— GREEN/WHITE—— CKP LOW —31J2-13
CKP Shielded Twisted :
Sensor Cable Pair |
FLYWHEEL I
Flywheel Teeth Make Up I
Target Wheel SENSOR INPUTS I
I

:/c

l

ORANGE/WHITE —>: J1-14

Safety Circuit Input I
Stand Alone System :
|

-
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Model 490000 EFI Electrical Schematic
(Page 2 of 2)

MPR

L YELLOW

J1-10 :—IGCI\\ULINOSECRO;L VIOLET/WHITE | _A|
. ]
| .. . " .
3201 IGC:'\\‘(IEIISSIE%OllL VIOLET/BLACK | Ignition Coil Ignition Coil
I
I
I
I
: Spark Plugs
| 1 2 IGNITION
l v -~ A )
l - Ay &
I
I Injector 1 Injector 2
I _ —
| N isssa
| B A B A
J2-05 +— FUCE\'(‘L'I’,\\'I%EE%T?R LT. BLUE/BLACK
I
I
J2-06 — FUCE\;'Lll',\\,‘“:DEE%TZOR LT. BLUE/WHITE
I
I
| MPR RED ®
I
I
\]2-09I BLUE/YELLOW ———— .
I High Pressure
I @ Fuel Pump Module
I
I
: Iﬁ< MPR FUEL DELIVERY
. v -~ A}
l -— Y Vv
I 1.4w Lamp or
: MIL LED witq Resistor
J1-03 ORANGE/BLACK O—< +12v From
I “T>  Switched Soufce
I
32-03 I4SDATA(Kw2000) PINK » K-
I
I E
I
1107 EANLO GREEN » D | CANLo
I .
J1-08 :<CANH' YELLOW » c | CANHi
: BLACK B [ Power Ground
I
| i VBAT RED A | Battery
I L
: GND DLC
| (POWER)
I
I
J1.09 FPOWERGND g scx
I
12-02 I_POWER GND
I

DIAGNOSTICS
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Model 490000 Engine to Chassis 6-Place Connector Pin-Out
(Standard)

Engine Connector

D D GREEN il Pressure Switch
VIOLET
YELLOW/RED > Starter
15A Fuse
Ignition
ORANGE/WHITE (Blue) ORANGE/BLACK
RED
1114 le15 J103
I Safety IGN MIL :
I Interrupt I
| | ECM
l | L
| A\

Chassis Connector (Equipment Side)

MIL
1.4W Lamp or
LED with Resister
[ —
7~ ORANGE/BLACK b .
)_IJ\ ) | Safety Circuit Input
'ﬂ ORANGE/WHITE
[E | ’
YELLOW/RED VIOLET
- T~
Ve N —
/ \ M -
» +12V
[ Ignition \
| Switch I
\ Starter4 1
N 7/

~ -~
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Model 490000 Engine to Chassis 8-Place Connector Pin-Out
(Optional)

Engine Connector

15A Fuse
Starter |gniti0n
1 (Blue)
YELLOW/RED ————————Q /0
”‘_\
--.=J- .!'m-_-
~ ~
ORANGE/WHITE VIOLET
ORANGE/BLACK
J1/14 J1)03 J2)15
| Saféty ML IGN :
| Interrupt |
| | ECM
| »
| | A
GREEN

Qil Pressure Switch

Chassis Connector (Equipment. Side)

YELLOW/RED
— T~
/ N
/ Starter\
[ Ignition \
\ Switch |
\ +12v 4 VIOLET
N /
~ -~

ORANGE/WHITE

S
L I
ORANGE/BLACK { | 3

MIL Safety Circuit Input

1.4W Lamp or
LED with Resister
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Models 540000/610000 Turf EFI Electrical Schematic
(Page 1 of 2)

o o ORANGE/WHITE —>: J1-14

Safety Circuit Input |
Stand Alone System |

ECM
A
A\
SIS
[
Main Power VBAT | :
Relay ! I
. _ VBAT, 1, g |
/ i |
MPR 3 9 GND! :
BLACK -
20A Fuse ﬁ + M MPR: J1-09 |
Yellow;
VIOLET Wa RED 2 RED y J1-17 :
IGN |
o QO RED ./> rRep—1GN | 3215 :
. 15A Fuse —
IGN Switch  “ge REDTRED Fuel Pump : !
Relay [ I
Electric Lift Fuel Pump T— 2 8 I :
Pump Module RED 4 / 7 BLUE/YELLOW FPR: 32-09 I
= | I
BLACK BLACKS BLACK GND: 31-09 |
|
L L GND ! |
Balley | GND  (POWER) : |
(POWER) FUSE/RELAY BLOCK | |
I
! [
L WHITE/RED MAP SENSOR SIGNAL 4>: J2-11 [
Manifold Air 2 RED/WHITE 5VOLT REFERENCE —1J2-16 :
Pressure and : [
Temperature 3 TAN/BLACK MAT SENSOR SIGNAL ————»1 J2-08 :
Sensor ! |
4 BROWN 5 VOLT RETURN—1 J2-10 :
! [
I
Engine Head 1 TAN EHT SENSOR'SIGNAL —): J2-14 :
Temperature % I :
Sensor 2 BROWN 5 VOLT RETURN : J2-10 |
[
I
[
—REE < MPR ! |
[
A C |
Heated GREY/BLACK 02 SENSOR SIGNAL ——— 1 J2-17 !
Oxygen § I :
Sensor 0 BROWN 5 VOLT RETURN———— 3210 |
B I
[
WHITE/GREEN 02 SENSOR HEATER —>:Jz-o7 I
CONTROL | [
[
I
[
= 2 —— BLACK/WHITE —— CKP HIGH—3»1 J2-04
23X & 1 XIXC ' |
= —— GREEN/WHITE—— CKP LoW —| J2-13 |
CKP Shielded Twisted ! |
Sensor Cable Pair | !
FLYWHEEL I |
Flywheel Teeth Make Up | |
Target Wheel SENSOR INPUTS | !
' [
[
[
[
[

e R p——
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Models 540000/610000 Turf EFI Electrical Schematic
(Page 2 of 2)

—— el ——

I
IGNITION COIL
J1-10 Il_ CYLINDER 2

| . ) . .
IGNITION COIL Ignition Coll Ignition Coll
J2-01 :— CYLINDER 1 —— VIOLET/BLACK—— g
I
I
I
: Spark Plugs
| 1 2 IGNITION
I v &~ A )
I - Ay &
1
i FUEL DELIVERY Injector 1 Injector 2
1 — —
| |
32-05 L FUEL INJECTOR B A B A

CYLINDER 1

FUEL INJECTOR

VIOLET/WHITE

MPR

L YELLOW

|

|

LT. BLUE/BLACK

LT. BLUE/WHITE

FUEL DELIVERY

—
|
|
J2-06 :_ CYLINDER 2
1
I MPR RED ®
1
J2-09 i BLUE/YELLOW ———— .
| High Rressure
1 @ Fuel' PumpyModule
|
I
I |_<
| ~ED MPR
I - -~
i 1.4w Lamp or
| MIL LED witq Resistor
J1-03 : ORANGE/BLACK A2 From
I “T"  Switched Source
J2-03 :4SDATA(KWZOOO) PINK » F | K-
I
| E
I
J1-07 .<CANLO GREEN——  »| D | CAN Lo
I .
J1-08 =<CANHI YELLOW———— | C [ CAN Hi
I
: BLACK—— 1 B | Power Ground
: i VBAT RED A | Battery
| —
I GND DLC
: (POWER)
I
31-09 : POWER GND BLACK
I
_POWER GND

J2-02 :

DIAGNOSTICS
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Models 540000/610000 Turf
Engine to Chassis 8-Place and 2-Place Connector Pin-Outs
(Option 1)

Engine Connectors

Fuel Power In

Chassis Pump From Fuel A ey B Fuel
Ground | | ] Relay Pump Relay | i Pump
BLACK L RED 102 BLACKJ
Starter 15A _Euse
| Ignition
YELLOW/RED (Blue)
————Q_ /0O
> ' =
Y %ﬁ@%ﬁfv) )
BLACK/RED GREEN
ORANGE/BLACK
ORANGE/WHITE Oil Pressure
J1jo6 Jil14 Switch J1Jo3  J2)15
| T T T T T T T T T T TN I
I Tachometer Safety MIL  IGN |
| Interrupt | ECM
| I
| oy
ks — e e e e e e e e e e e e, e s N e e - -

Chassis Connector (Equipment Side)

Tachometer
YELLOW/RED Output
BLACK/RED
- ~ \
/ N
/ Starter\ Z 7 R
8 [ 5 ]
[ Ignition \
\ Switch |
7N —
Vg v \r‘; =7 || T
N s/ e e
~ ~

ORANGE/WHITE

N
ORANGE/BLACK S
[

MIL Safety Circuit Input

1.4W Lamp or
LED with Resister
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Models 540000/610000 Turf
Engine to Chassis 6-Place and 2-Place Connector Pin-Outs
(Option 2)

Engine Connectors

BLACK/RED

Oil Pressure Switch

ORANGE/WHITE

Starter YELLOW/RED @

16A Fuse VIOLET BLACK
Ignition \ \@ 7
(Blue)
|
RED GND
J1/03 JZLS J2)02 J1/09 J1/14 J1)06
_____________________________ 1
| MIL IGN GND GND Safety = Tachometer |
| Interrupt
| : ECM
| A
I
Y. 4+ ¥ ) Ao\

Electric Lift
Fuel Pump

MIL
N 1.4W Lamp or

A\ LED with Resister

7 N
Safety Circuit Input l/ R
ORANGE/WHITE YELLOW/RED Ignition \
° \Starter Switch |
VIOLET IJ—\ \ 112V /
N /
~ -
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Section 3: Wire Schematics and Pin-Outs

Model 610000 Marine EFI Electrical Schematic
(Page 1 of 2)

0]

23X

L [IN]

XX

FLYWHEEL
Flywheel Teeth Make Up

Target Wheel

CKP
Sensor

—— BLACK/WHITE —— CKP HIGH—): J2-04

I
——GREEN/WHITE—— CKP LOW —»| J2-13

Shielded Twisted |

Cable Pair

[
[
[
SENSOR INPUTS :

ORANGEMWHITE——' J1-14

o/c |

Safety Circuit Input |

ECM
A
Au\
m———=—-
I
Main Power VBAT : I
Relay I !
- - VBAT! 1 1g ,
/ ' |
MPR 3 9 GND, I
BLACK -
20A Fuse ﬁ + Laan) MPRI J1-09 :
Yellow,
VIOLET Va RED — RED ! 3117 !
I
o e RED &« reo—IGN 3295 |
. 15A Fuse 1
IGN Switch “(gie) rREDTRED Fuel Pump ! I
Relay : |
el 2 8

Electric Lift Fuel Pump T— / | I
Pump Module RED 4 7 BLUEIYELLOW FPRj j5_g :

U I
BLACK fLACK L — BLACK GND i J1-09 :

- I
1 L GND | I
Batey | GND  (POWER) | :
(POWER) FUSE/RELAY BLOCK : |
- - I
I
! I
! I

I
| I
Throttle L RED/WHITE 5 VOLT REFERENCE —: J2-16 :
Position [E 2 BROWN 5 VOLT RETURN——————— J2-10 :
Sensor 3 PINK/BLACK TPS SENSOR SIGNAL —): J2-12 |
I

I
I
1 WHITE/RED MAP SENSOR SIGNAL —— ! J2-11 |
Manifold Air 2 RED/WHITE 5 VOLT REFERENCE ——— J2-16 :
Pressure and : |
Temperature 3 TANBLACK MAT SENSOR.SIGNALs——p J2-08 :
Sensor : |
4 BROWN 5VOLT RETURN 1 J2-10 [
I

I
I

I
Engine Head 1 TAN EHT SENSOR SIGNAL ———3 J2-14 :
Temperature % : |
Sensor 2 BROWN 5 VOLT RETURN —— 1 J2.10 :
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

l

Stand Alone System |

—_—— e —_—a
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Model 610000 Marine EFI Electrical Schematic
(Page 2 of 2)

MPR

p YELLOW

I IGNITION COIL
J1-10 — CyLINDER 2 VIOLET/WHITE
| ]
I o . - .
3201 : IGCI\\I(II‘_I'IIS[I)\IECROIIL VIOLET/BLACK | Ignition Coil Ignition Coil
I
I
I
I Spark Plugs
I
I 1 2 IGNITION
I
I Injector 1 Injector 2
I —— E—
. I iaasai
I B A B A
J2-05 L— FUCE\'(‘L'INJDEE%T?R LT. BLUE/BLACK
J2-06 FUCE\I('Lll',\\IlﬁE%TSR LT. BLUE/WHITE
MPR RED o
J2-09 BLUE/YELLOW ————

------ 15T

J1-01 — |AC A HIGH CONTROL
J1-12L__ |AC B HIGH CONTROL
J1-11 :— IAC A LOW CONTROL
J1-13 :— IAC B LOW CONTROL

|—< MPR

High Pressure
@ Fuel Pump Module

FUEL DELIVERY

RED
w V'
- e . &
BLUE/BROWN D
BLUE/GREY B IAC
BLUE/GREEN € IDLE
BLUE/RED £y CONTROL

1.4w Lamp or
LED With‘ Resistor
\, /

I
J1-03 | MIL ORANGE/BLACK (O—< +12v From

: T switched Source
J2_03=4SDATA(KWZOOO) PINK » £ | k-

|

: E
3107 AN GREEN » 0 | CAN Lo
J1-08 «CANH YELLOW » c | CAN Hi

|

I BLACK B | Power Ground

I

I i VBAT RED A | Battery

|

| GND DLC

| (POWER)

I
J1.09 "POWERGND i

I

. POWER GND

J2-02 :

DIAGNOSTICS
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Model 610000 Marine
Engine to Chassis 6-Place and 2-Place Connector Pin-Outs

Engine Connectors

— ORANGE/BLACK

Starter,YELLOW/RED " O DS ORANGE/WHITE

RED —— Fuel Pump Relay

BLACK

15A Fuse

Ignition

(Blue)

RED
J1]03 J2/15 J1)14
IrMIL IGN GND GND  Safety |
Interrupt

: : ECM
I .
| | AW

—_—— - ——— — —— — —— —— - _ S A

Electric Lift ORANGE/BLACK

Fuel Pump

MIL

Y )/_ 1.4W Lamp or
,c \ LED with Resister

~ T~
7 N
Safety Circuit Input O6 10 / N \
YELLOWRED L / Ignition \
5 12 \Starter switch

o ORANGE/WHITE
O4 3 VIOLET ;\l\ +12V /
lL /) N /
~__ -
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Models 490000/540000/610000 Fuse/Relay Block

Main Power 15A Fuse
Ignition
(Blue)

Fuel Bimp — OA Fuse

Relay Battery
(Models 540000/610000 Only) (Yellow)
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Section 4: Symptoms

Introduction

Verify Customer Complaint

Verify customer complaint and then move to
the Diagnostic Table that best describes the
problem.

* Engine does not crank.

* Engine cranks but does not start.

* Engine exhibits hard start symptoms.
* Engine power output low.

* Engine hunts and surges.

Perform Visual Check

Each Diagnostic Table gontains an instruction
to perform a careful visual’Check. This check
should always include the following:

» Verify that ECM grounds and sensor con-
nections are clean, tight and in theirproper
location.

» Thoroughly check for any type of vacuum
leak or restriction.

» Look for air leaks at the throttle body
mounting and intake manifold sealing sur-
faces.

» Inspect ignition wires for cracks, hardness,
improper routing and carbon tracking.

» Inspect wires for kinks, cuts, burns, abrad-
ed insulation, and other damage.

» Look for moisture in primary or secondary
ignition circuit connections.

» Look for salt corrosion on electrical connec-
tions and exposed throttle body linkages.

Check electrical connectors for the following:

* Poor mating of connector halves, or a ter-
minal not fully seated in the connector body
(backed out or loose).

* Improperly formed or damaged terminals
and/or connectors.

* Improper contact tension of connector pin
and socket terminals in the problem circuit.

* Poor terminal to wire connection (both core
and insulation crimps).

Intermittents

IMPORTANT: Intermittents may not cause the
MIL to illuminate or set a DTC. DO NOT use
the DTC Tables to diagnose intermittent prob-
lems. The fault condition must be present to lo-
cate the problem. Many intermittent problems
are caused by faulty electrical connections or
wiring.

The engine may be operated with a DVOM
connected to the suspect circuit. If an abnor-
mal voltage is observed when a malfunction
occurs, it is a good indication that there is a
fault in the circuit. A scan tool also may be
used to help detect intermittents.

Check DTC Memory Loss

Disconnect MAP sensor and idle engine until
MIL is illuminated. DTC P0107 should be set
and stored in ECM memory when the igni-
tion is turned OFF. If it is not, then the ECM
is faulty. After performing this test, be sure to
Clear'the DTC from memory.

An intermittent MIL with no stored DTC may be
caused by one or more of the following condi-
tions:

» Ignition coil.issherted to ground and arcing
is present at'ignition wires or plugs.

* MIL wire to ECM.is shorted to ground.

* Poor ECM grounds.

* An electrical system interference caused
by a sharp electrical surge. The problem
normally occurs when the faulty component
Is operated.

e Secondary ignition components are shorted
to ground, or there is an open in the ignition
coil ground.

Engine components, such as starters,
alternators or relays, are internally shorted
to ground.
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Engine Does Not Crank

Step

Action

Yes

No

Perform OBD System Check.
Are any DTCs found?

Go to applicable

DTC Table.

Go to step 2.

Perform a careful visual check.
Is a problem found?

Repair

Go to step 3.

Check battery as follows:

e Look for loose or corroded terminals.
* Verify battery voltage is 12.2-13.5 volts.

Is a problem found?

Repair

Go to step 4.

Verify PTO clatch is not engaged.
Is PTO clutch engaged?

Disengage

PTO clutch.

Go to step 5.

Verify safety interrupt'is NQT active or faulty, if
equipped.

Is a problem found?

Repair

Go to step 6.

Verify ignition switch is working properly. See Sec-
tion 2 of the Intek V-Twin CylinderfQHY Repair
Manual.

Is a problem found?

Repair

Go to step 7.

Verify starter is operating properly. See Section 6 of
the Intek V-Twin Cylinder OHV Repair Manual.

Is a problem found?

Repair

Go to step 8.

Review diagnostic procedures in this table. If all
steps have been completed and no problems have
been found, proceed as follows:

* Repeat visual check.

* Review Scan tool/Code reader data.

* Check all electrical connections within the sus-
pect circuit and/or system.

Is a problem found?

Repair

Go to step 9.

Carefully review data under ECM Connector
Symptoms, page 100.

Is a problem found?

Repair

Contact engine
manufacturer.
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Engine Cranks But Does Not Start
(Page 1 of 2)

Step Action Yes No
Perform OBD System Check. '
1 y Go to applicable Go to step 2.
Are any DTCs found? DTC Table.
Perform a careful visual check. * )
2 Repair Go to step 3.

Is a problem found?

Verify fuel in tank(s).

3 _ . _ Add fuel. Go to step 4.
Is there insufficient fuel in tank(s)?
Check fuel shut off.valve, if equipped. Open fuel

4 Go to step 5.
Is fuel shut off valve closed? shut off valve.

Check the following/fuel system components for
dirt, water, or other contaminants.

* Fuel tanks
5 [« Fuelfilter Repair Go to step 6.
* Fuel lines

* Fuel pumps

Is a problem found?

Verify that fuel pressure is 38-43 psi (262-296
6 |kPa). See page 104 for test procedure. Repair Go to step 7.

Is a problem found?

Verify safety interrupt Is NOT active or faulty. .
7 Repair Go to step 8.
Is a problem found?

Check battery as follows:

3 * Look for loose or corroded terminals. Redaif Go to sten 9
» Verify battery voltage is 12.2-13.5 volts. P P

Is a problem found?

Verify that each cylinder is getting spark. See
9 |Intek V-Twin Cylinder OHV Repair Manual. Repair Go to step 10.

Is a problem found?

Verify ECM powers up. See page 14 for test
10 |procedure. Repair Go to step 11.
Is a problem found?

* NOTE: Verify that the fuel pump primes for approximately two seconds when the ECM is powered up. If fuel pump primes for
only 1/2 second, then the Safety Circuit is the likely problem.
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Engine Cranks But Does Not Start
(Page 2 of 2)

Step

Action Yes

No

problems:

Check engine for the following mechanical

 Low compression.
11 |+ Leaking cylinder head gaskets. Repair
* Proper valve set up.

See Intek V-Twin Cylinder OHV Repair Manual.
Is a problem found?

Go to step 12.

12

Review diagnestic procedures in this table. If all
steps have been‘coempleted and no problems
have been found, procéed as follows:

* Repeat visual check.

* Review Scan tool/Code reader data.

e Check all electrical connegtions within the
suspect circuit and/or system.

Is a problem found?

Repair

Go to step 13.

Carefully review data under ECM Connector
13 | Symptoms, page 100. Repair
Is a problem found?

Contact engine
manufacturer.
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Engine Exhibits Hard Start Symptoms
(Page 1 of 2)

Definition: Engine cranks OK, but does not start for a long time. Does run, or may start but im-
mediately die.

Step

Action

Yes

No

1

Perform OBD System Check.
Are any DTCs found?

Go to applicable
DTC Table.

Go to step 2.

Perform a careful visual check.
Is a problem found?

Repair

Go to step 3.

Check the following fuel system components
for dirt, water, or other contaminants.

e Fuel tanks
e Fuel filter

e Fuel lines

* Fuel pumps

Is a problem found?

Repair

Go to step 4.

Verify that fuel pressure is 38-43 psif(262-296
kPa). See page 104 for test procedure.

Is a problem found?

Repair

Go to step 5.

Check battery as follows:

e Look for loose or corroded terminals.
» Verify that battery voltage is 12.2-13.5
volts.

Is a problem found?

Repair

Go to step 6.

Check for intermittent opens or shorts to
ground in MAP sensor circuit.

Is a problem found?

Repair

Goto step 7.

1. Check for proper TPS operation, if
equipped.

2. Verify that throttle linkage is not sticking,
binding or worn causing high TPS voltage.

Is a problem found?

Repair

Go to step 8.

Check for proper IAC operation, if equipped.
Is a problem found?

Repair

Go to step 9.
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Engine Exhibits Hard Start Symptoms
(Page 2 of 2)

Step

Action

Yes

No

Check engine for the following mechanical
problems:

* Low compression.
» Leaking cylinder head gaskets.
* Proper valve set up.

See Intek V-Twin Cylinder OHV Repair Manu-
al.

Is a problem found?

Repair

Go to step 10.

10

Review diagnostic/procedures in this table. If
all steps have been‘completed and no prob-
lems have been found, proceed as follows:

* Repeat visual check:

* Review Scan tool/Codereader data.

* Check all electrical connections within the
suspect circuit and/or system.

Is a problem found?

Repair

Go to step 11.

11

Carefully review data under ECM Connector
Symptoms, page 100.

Is a problem found?

Repair

Contact engine
manufacturer.
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Engine Power Output Low
(Page 1 of 2)

Step Action Yes No

Perform OBD System Check. Go to applicable

1 |Are any DTCs found? DTC Table. Go to step 2.

Perform a careful visual check. .
2 Repair Go to step 3.
Is a problem found?

Check the following fuel system components for
dirt, water, or other contaminants.

* Fuel tanks
3 |+ Fuelfilter Repair Go to step 4.
* Fuel lines

* Fuel pumps

Is a problem found?

Verify that fuel pressure is 38-43,psi (262-296
kPa). See page 104 for test precedure.

4 Repair Go to step 5.
Is a problem found?
Verify crankcase oil is at the correct level: _

5 Add crankcase oil. Go to step 6.
Is a problem found?
Verify air filter element is clean and dry. Replace air filter

6 Goto step 7.
Is a problem found? element.
Verify engine is not supporting a greater load
than intended for its application? Check for the
following:

2 | Damaged drive belt. Repir Go to step 8.

» For mowers, verify blades are not restricted
by debris.
» Faulty pulley bearing(s).

Is a problem found?

Verify spark plugs are:

* Gapped properly.
8 |+ Notgas fouled. Repair Go to step 9.
* Not excessively worn.

Is a problem found?

Verify exhaust is not restricted. _
9 Repair Go to step 10.
Is a problem found?
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Engine Power Output Low
(Page 2 of 2)

Step Action Yes

No

Check engine for the following mechanical
problems:

* Low compression.
10 |+ Leaking cylinder head gaskets. Repair
* Proper valve set up.

See Intek V-Twin Cylinder OHV Repair Manual.

Is a problem found?

Go to step 11.

Review diagnostic procedures in this table. If all
steps have been completed and no problems
have been found, proceed as follows:

* Repeat visual check.

» Review Scan tool/Code reader data.

» Check all electrical connections within the
suspect circuit and/or system.

11 Repair

Is a problem found?

Go to step 12.

Carefully review data under ECM Cpnnector
12 | Symptoms, page 100. Repair
Is a problem found?

Contact engine
manufacturer.
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Engine Hunts and Surges
(Page 1 of 2)
Step Action Yes No

Perform OBD System Check. '

1 y Go to applicable Go to step 2.
Are any DTCs found? DTC Table.
Perform a careful visual check. )

2 Repair Go to step 3.
Is a problem found?
Check the following fuel system components
for dirt, water, or other contaminants.
* Fuel tanks

3 |+ Fuelfilter Repair Go to step 4.
* Fuel lines
* Fuel pumps
Is a problem found?
Verify that fuel pressure is'38-43 psi (262-296

4 |kPa). See page 104 for test procedure. Repair Go to step 5.
Is a problem found?
Check battery as follows:
» Look for loose or corroded terminals:

5 | Verify that battery voltage is 12.2-13.5 Repair Go to step 6.

volts.

Is a problem found?
Verify crankcase oil is at the correct level. .

6 Add’crankcase oll. Go to step 7.
Is a problem found?
Verify air filter element is clean and dry. Replace ditAfilter

7 Go to step 8.
Is a problem found? element.
Verify governor is set up properly. See Sec-
tion 4 of the Intek V-Twin Cylinder OHV Repair .

8 | Manual. Repair Go to step 9.
Is a problem found?
Inspect governor link spring for damage or

9 |improper installation. Repair Go to step 10.
Is a problem found?
Disconnect governor spring, and check for
binding or uneven resistance in the governor .

10 Repair Go to step 11.

arm travel from stop to stop.
Is a problem found?
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Engine Hunts and Surges
(Page 2 of 2)

Is a problem found?

Step Action Yes No
Inspect governor spring and controls for dam-
11 |age or improper installation. Repair Go to step 12.

Review diagnostic procedures in this table. If
all steps have been completed and no prob-
lems have been found, proceed as follows:

* Repeat visual check.

» Review Scanytool/Code reader data.

» Check all electrical connections within the
suspect circuit.and/or system.

12 Repair

Is a problem found?

Go to step 13.

Carefully review data under ECM Connector
13 | Symptoms, page 100. Repair
Is a problem found?

Contact engine
manufacturer.
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ECM Connector Symptoms

iy

ECMJ2 (]
/7

ECM Connector J1 (Grey)

Connector- : , Possible Symptom
Pin Number Fpyfction Wire Color From Faulty Circuit
) IAC HIGH “A” * i i
J1-01 e Air Connrol A Higl Blue/Brown | Rough, unstable, or incorrect idle
J1-02 NOT USED
MIL : :
J1-03 Malfunction Indicator Lamp Orange/Black | MIL inoperative
J1-04
NOT USED
J1-05
J1-06 Tachometer Black/Red | Tachometer inoperative
CAN Low ;
J1-07 Used only for ECM Development GreeN No Can Slgnal
CAN High :
J1-08 Used only fogr ECM Development Yellow No Can Slgnal
31-09 GROUND Black An @pen _ground or high resistance
Power ground may«cause any or all symptoms
IGN COIL CYL 2 : : : :
J1-10 Engine Spark Timing Coil Cylinger 2 | Vi0l€UWhite Rough idleslack of power, stalling
J1-11 IAC LOW "A” * Blue/Green | Rough, unstable,.or incorrect idle
Idle Air Control A Low
a IAC HIGH “B” * i i
J1-12 idle Air Control B High Blue/Grey | Rough, unstable, or incorrect idle
J1-13 IAC LOW “B” * Blue/Red | Rough, unstable, or incorrect idle
Idle Air Control B Low
J1-14 Safety Interrupt Circuit [ Orange/White [ No start
J1-15
NOT USED
J1-16
An open B+ circuit or high resistance
J1-17 ,\'\A/'PR Red in the B+ circuit may cause any or all
ain Power Relay
symptoms
J1-18 NOT USED

*|f Equipped
(See Table at Bottom of Page 11)
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ECM Connector J2 (Black)
Connector- : . Possible Symptom
Pin Number Function Wire Color From Faulty Circuit
i} IGN COILCYL 1 : i i
J2-01 Enaine Spark Timing Coil Gylinder 1 Violet/Black | Rough idle, lack of power, stalling
An open ground or high resistance
J2-02 Soﬁe(?UND Black | ground may cause any or all symp-
toms
K-LINE - i i
J2-03 Serial Data Diagnostic Communication Pink No dl&gl’]OStIC data
3204  |CKPHigh Black/White | No start
J2-05 fugﬁkc'tygyﬁihl LtBlue/Black | Rough idle, lack of power, stalling
J2-06 fugﬁtciygyﬁ(ﬂr-zz Lt. Blue/White | Rough idle, lack of power, stalling
32-07 HO,S HEATER/CONTROL* | \white/Green | -@CK Of power, surge, rough idle,
Oxygen Sensor Heater exhaust odor
- MAT .
J2-08 Manifold Air Temperature Sensor Tan/Black Rough idle
HIGH PRESSURE FUEL
J2-09 PUMP MODULE Blue/Yellow [ No start
Fuel Pump
i 5V RETURN Lack of performance, stalling,
J2-10 5 Volt Return OV exhaust odor
MAP , Poor performance, surge, poor fuel
J2-11 Manifold Absolute Pressure Sensor White/Rey economy, exhaust odor
i} TPS * i :
J2-12 Throttle Position Sensor Pink/Black Rough idle
J2-13 2C3)I<(P Low Green/White | No start
i EHT Poor performance, exhaust odor,
J2-14 Engine Head Temperature Sensor Tan rough idle
J2-15 I'gcjimn Red No start, MIL inoperative
12-16 5V REFERENCE Red/White Lack of power, surge, rough idle,
5 Volt Reference exhaust odor
12-17 HO,S SIGNAL Grey/Black Lack of power, surge, rough idle,
Oxygen Sensor Signal exhaust odor
VOLTAGE INPUT +12V Red
J2-18 Voltage Battery No start
A HOT AT ALL TIMES WITH BATTERY CONNECTED !!!

* |f Equipped
(See Table at Bottom of Page 11)
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Section 5
Removal/Installation
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Section 5: Removal/lnstallation

Safety Precautions

Always observe the following safety precau-
tions before removing any fuel system compo-
nents.

A cAUTION:

* Wear proper eye protection.

* Relieve fuel system pressure.

 Be surethereis no open flame or poten-
tial ignition sources in the area.

* When removing a fuel hose or fitting,
cover with a shop towel to catch any
fuel leakage.

» Collect any fuel and/orsShop towels in
approved containers and dispose of
properly.

» Exercise care to keep dirt and debris out
of fuel lines and fuel pump.

 Keep adry chemical fire extinguisher on
hand in case of emergencies.

Check/Relieve Fuel System Pressure
for Model 490000

/\ CAUTION: The fuel in the fuel rail is
under high pressure. To avoid an uncon-
trolled discharge or spray of fuel, and to
reduce the risk of fire and personal injury,
always relieve fuel system pressure before
servicing.

Proceed as follows:

NOTE: Perform all steps if checking fuel sys-
tem pressure. If only relieving fuel system
pressure, perform steps 1-5 and 9-11.

1. Turn Ignition OFF.

2. Loosen fuel filler cap to relieve fuel tank
pressure. Tighten filler cap after loosening.

3. Obtain Briggs & Stratton Fuel Pressure
Gauge (Part No. 19627).

4. Locate fuel pressure test port (Schrader
valve) on fuel pump module to fuel rail con-
nector.

5. Remove protective cap from Schrader
valve and install fuel pressure gauge.

NOTE: A small amount of gasoline may drain
from the Schrader valve when the gauge is
installed. Wrap a shop towel around the valve
fitting to catch any fuel leakage.

6. Turn Ignition ON to pressurize fuel system.

7. Note the reading of the fuel pressure
gauge. Fuel pressure should remain steady
at 38-43 psi (262-296 kPa).

8. Turn Ignition OFF.

9. Position the clear bleed tube in an ap-
proved container and press the pressure
relief button on the gauge assembly to
relieve fuel system pressure. Fully depress
and hold the pressure relief button until
pointer on the dial face is resting on the
stoppin;

10.Remove fuel pressure gauge from Schrad-
er valve.

NOTE: A small amount of gasoline may drain
from the Schrader valve. when the gauge is
removed. Wrap a shop tewel around the valve
fitting to catch any fuel leakage.

11. Install protective cap on Schrader valve.

Check/Relieve Fuel System Pressure
for Models 540000/610000

A\ CAUTION: The fuel in the fuel rail is
under high pressure. To avoid an uncon-
trolled discharge or spray of fuel, and to
reduce the risk of fire and personal injury,
always relieve fuel system pressure before
servicing.
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Proceed as follows:

NOTE: Perform all steps if checking fuel sys-
tem pressure. If only relieving fuel system
pressure, perform steps 1-7.

1. Turn Ignition OFF.

2. Loosen fuel filler cap to relieve fuel tank
pressure. Tighten filler cap after loosening.

3. Remove access cover. See Access Cover/
Blower Housing, Removal, steps 1-3, page
119.

4. Remove air cleaner assembly. See Air
Cleaner Assembly, Removal, page 123.

5. Pull out grey secondary‘lock and press to
disconnect fuel pump moduleconnector.

6. Turn Ignition ON, Engine ON.

7. Start and run engine until it stalls.” If it does
not start, crank engine a few times to're-
lieve fuel system pressure.

8. Obtain the following tools:

» Briggs & Stratton Fuel Pressure Gauge
(Part No. 19627).

* Briggs & Stratton BIG BLOCK Fuel Pres-
sure Test Adapter (Part No. 19624).

9. Squeeze two tabs on quick disconnect fit-
ting to release fuel rail from fuel outlet port
of fuel pump module.

NOTE: Wrap shop towel around fitting to catch
any fuel leakage.

10. Install fuel pressure test adapter between
fuel rail and fuel pump module.

11. Remove protective cap from Schrader
valve on fuel pressure test adapter and
install fuel pressure gauge.

12.Connect fuel pump module connector.
Push in grey secondary lock to secure.

13.Turn Ignition ON to pressurize fuel system.

14.Note the reading of the fuel pressure
gauge. Fuel pressure should remain steady
at 38-43 psi (262-296 kPa).

15. Turn Ignition OFF.

16.Position the clear bleed tube in an ap-
proved container and press the pressure
relief button on the gauge assembly to
relieve fuel system pressure. Fully depress
and hold the pressure relief button until
pointer on the dial face is resting on the
stop pin.

17.Remove fuel pressure gauge from Schrad-
er valve on fuel pressure test adapter.

NOTE: A small amount of gasoline may drain
from the Schrader valve when the gauge is
removed. Wrap a shop towel around the valve
fitting to catch any fuel leakage.

18. Install protective cap on Schrader valve.

19.Remove fuel pressure test adapter be-
tween fuel rail and fuel pump module.

20.Firmly push quick disconnect fitting on fuel
rail"onto, fuel outlet port of fuel pump mod-
ule. Gently tug on fitting to verify that it is
properly-seated and secure.

21.Turn ignition/switch ON for two seconds,
and then OFFfor 10 seconds. Turn the
ignition switch back to ON and check for
fuel leaks.

22.Install air cleaner assembly. See Air Clean-
er Assembly, Installation, page 124.

23.Install access cover. See Access Cover/
Blower Housing, Installation, steps 7-10,
page 1109.
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Figure 5-1 Model 490000 Components.
(Static Guard, Decorative Cover, and Blower Housing Removed for lllustration Purposes.)
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Model 490000 Fuel System Components

Air Cleaner Assembly/Static Guard/
Decorative Cover/Blower Housing

Removal

1. See Figure 5-2. Remove air cleaner (A) as
follows:

a. Rotate screw to loosen band clamp at
air inlet elbow end of air hose. Remove
air hose from air inlet elbow.

b. Remove two screws to release retaining
strap from upper air cleaner bracket.

c. Remove air cleanepWwith retaining strap.

2.

Remove six hex flange screws to release
static guard (B).

Remove four hex flange screws to release
decorative cover (C) from upper air cleaner
bracket.

Remove four hex flange screws to release
fan guard (D) from blower housing.

Remove two hex flange screws to release
blower housing (E) from upper air cleaner
bracket.

Remove two hex flange screws to release
ECM bracket and ECM ground wire ring
terminal from blower housing.

Figure 5-2 Remove Air Cleaner, Static Guard, Decorative Cover, Fan Guard, and Blower Housing
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9.

Figure 5-3 Verify Alignment of All Six Blower Housing Screws Before Tightening.

Remove two hex flange screws to release
mechanical diaphragm'fuel pump bracket
from blower housing.

Remove four hex flange'serews to release
oil cooler bracket from blower heusing.

Disconnect ignition coil connectors:

10. Push ignition coil conduit and connectors

through openings to inboard side of blower
housing.

11. Remove high tension leads from spark plug

terminals.

12.Loosen four alignment screws at rear of

blower housing.

13.Loosen two alignment screws at front of

blower housing.

14.Raise blower housing to remove from en-

gine.

Installation

1.

Push ignition coil connectors and conduit
through openings to outboard side of blow-
er housing.

Hand start six blower housing alignment
screws, if not installed.

Place blower housing (E) into position on
engine aligning slots with six alignment
screws.

4. Verify high tension leads are routed
through slots on each side or damage will
occur when blower housing is tightened.

o

Apply downward pressure to front of blower
housing and hand tighten front two align-
ment screws.

6. Apply downward pressure to rear of blower
housing and hand tighten the remaining
four alignment screws.

NOTE: To be sure that blower housing is
properly aligned, verify that washer head
of each screw appears as shown in Figure
5-3,

7. Alternately tighten six alignment screws to
75-95 in-Ibs (9-11 Nm) using a crosswise
pattern.

8. Install two hex flange,screws to fasten
blower housing to upper air cleaner brack-
et. Alternately tighten screws to 75-95 in-
Ibs (9-11 Nm).

9. Install high tension leads onto spark plug
terminals.

10. Connect ignition coil connectors.

11. Install four hex flange screws to fasten oil
cooler bracket to blower housing. Alternate-
ly tighten screws to 25-35 in-lbs (3-4 Nm)
using a crosswise pattern.
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12.Install two hex flange screws to fasten me-
chanical diaphragm fuel pump bracket to
blower housing. Alternately tighten screws
to 12-16 in-lbs (1-2 Nm).

13.Install two hex flange screws to fasten ECM
bracket and ECM ground wire ring termi-
nal to blower housing. Alternately tighten
screws to 25-35 in-lbs (3-4 Nm).

14.Install four hex flange screws to fasten fan
guard (D) to blower housing. Alternately
tighten screws to 40-48 in-lbs (5 Nm) using
a crosswise pattern.

15. Install four hex flange screws to fasten
decorative cover (C)4o.upper air cleaner
bracket. Alternately tightensscrews to 50-70
in-Ibs (6-8 Nm) using a crosswise pattern.

16. See Figure 5-2. Install six hex flange
screws to fasten static guard (B) to blower
housing. Alternately tighten screws to 25-35
in-Ibs (3-4 Nm) using a crosswise pattern.

17.Install air cleaner (A) as follows:

a. Place air cleaner on upper air cleaner
bracket.

b. Install two screws to fasten retaining
strap to upper air cleaner bracket. Al-
ternately tighten screws to 75-95 in-lbs
(9-11 Nm).

c. Position band clamp on free end of air
hose.

d. Install air hose onto air inlet elbow and
tighten band clamp screw to 10-20 in-lbs
(1-2 Nm).
ECM
Removal
1. Remove two hex flange screws to release
ECM bracket from blower housing.

2. Disconnect J1 and J2 connectors from
ECM.

Installation

1. Connect J1 and J2 connectors to new
ECM.

NOTE: The words BLACK and GREY are
molded into the ECM housing to ensure
proper installation of J1 (Grey) and J2
(Black) connectors.

2. Slide hex flange screw through inside ECM

bracket flange and ground wire ring termi-
nal. Start screw into inside boss on blower
housing.

3. Install second Phillips screw on opposite
side, and alternately tighten screws to 25-
35 in-Ibs (3-4 Nm).

MAP/MAT Sensor
Removal
1. Remove air cleaner assembly, static guard
and decorative cover. See Air Cleaner

Assembly/Static Guard/Decorative Cover/
Blower Housing, Removal, steps 1-3.

2 Pull out red secondary lock and press to
disconnect MAP/MAT sensor connector.
3. Remove screw to release sensor bracket
from threaded boss on intake manifold.
4. Remove sensor from intake manifold.

Installation

1. Lightly lubricate O-ring of new sensor.
2. Install sensor into intake manifold.

3. Install screw to fasten sensor bracket to
threaded boss on intake manifold. Tighten
screw to 50-60 in-lbs (6-7 Nm).

4. Connect MAP/MAT sensor connector. Push
in red secondary lock to secure.



110

Section 5: Removal/lnstallation

5.

< = D

a)
U

Figure 5-4 Point Arrow in Direction of Fuel Flow.

Install decorative cover, static guard, and
air cleaner assembly. See Air Cleaner As-
sembly/Static Guard/Dgcorative Cover/

Blower Housing, Installation, steps 15-17.

Ignition Caoil

Removal

1.

See Air Cleaner Assembly/Static Guard/
Decorative Cover/Blower Housing,.Re=
moval.

Remove two hex flange screws to release
ignition coil from blower housing.

Installation

1.

Install two hex flange screws to fasten new
ignition coil to blower housing. Alternately
tighten screws to 20-35 in-Ibs (3-4 Nm).

See Air Cleaner Assembly/Static Guard/
Decorative Cover/Blower Housing, Installa-
tion.

Fuel Filter

Removal

1.

See Safety Precautions, Relieve Fuel Sys-
tem Pressure.

Squeeze hose clip and remove fuel inlet
hose from fuel filter fitting.

NOTE: Wrap shop towel around fuel filter
fittings to catch any fuel leakage.

Squeeze hose clip and remove fuel outlet
hose from fuel filter fitting.

Installation

1. With the arrow pointing in the direction of
fuel flow, install new fuel filter between fuel
inlet and outlet hoses. See Figure 5-4.

2. Turn ignition switch ON for two seconds,
and then OFF for 10 seconds. Turn the
ignition switch back to ON and check for
fuel leaks.

Mechanical Diaphragm Fuel Pump
Removal
1. Squeeze hose clip at fuel inlet port (A) and

remove hose from fuel filter. See Figure
5-5.

NOTE: Wrap shop towel around fittings to
catch any fuel leakage.

2. Squeeze hose clip at fuel outlet port (B)
and remove hose to fuel pump module.

3. Gently pull crankcase vacuum hose from
pulse line fitting (C).

4., Remove two hex flange screws to release
fuel.pump from blower housing.
Installation

1. Orient new fuelpump with the crankcase
vacuum andgfuel inlet ports pointing down.

Figure 5-5 Mechanical Diaphragm Fuel Pump.
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. Install two hex flange screws to secure fuel

pump to blower housing. Alternately tight-
en screws to 12-16 in-lbs (1-2 Nm).

Squeeze hose clip and install hose from
fuel filter onto fuel inlet port (A).

Squeeze hose clip and install hose to fuel
pump module onto fuel outlet port (B).

Gently push crankcase vacuum hose onto
pulse line fitting (C). Be sure hose is not
twisted after installation.

. Turn ignition switch ON for two seconds,

and then OFF for 10.seconds. Turn the
ignition switch back to ON and check for
fuel leaks.

Fuel Pump Module

Removal

1.

See Safety Precautions, Relieve‘Fuel Sys-
tem Pressure.

Squeeze clip and remove EVAP tube (to
elbow fitting on cylinder 2 heat shield) from
top of fuel pump module (A). See Figure
5-6.

. Remove three hex screws to release fuel

pump module from bracket.

Pull out grey secondary lock and press to
disconnect fuel pump module connector

(B).

Squeeze two tabs on quick disconnect fit-
ting to release fuel rail from fuel outlet port

(©).
NOTE: Wrap shop towel around fittings to
catch any fuel leakage.

Squeeze clip at fuel inlet port (D) and
remove hose from mechanical diaphragm
fuel pump.

NOTE: Fuel pump module may contain

a small quantity of fuel. Hold fuel pump
module with inlet and outlet fittings pointing
upward until fuel can be drained into a suit-
able container.

Figure 5-6 Fuel Pump Module.

Installation

1.

Squeeze clip and install hose from me-
chanical diaphragm fuel pump onto fuel
inlet port (D).

Firmly push quick disconnect fitting on fuel
raikonto fuel outlet port (C). Gently tug on
fittingto verify that it is properly seated and
secure.

Conneet-fuel pump module connector (B).
Push in greyssecondary lock to secure.

Squeeze clip-andiinstall EVAP tube (to el-
bow fitting on cylinder 2 heat shield) at top
of fuel pump module (A).

Install three hex screws to fasten fuel pump
module to bracket. Alternately tighten
screws to 60-70 in-lbs (7-8 Nm).

Turn ignition switch ON for two seconds,
and then OFF for 10 seconds. Turn the
ignition switch back to ON and check for
fuel leaks.
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Fuel Rail/Fuel Injectors

Removal A

1. See Safety Precautions, Relieve Fuel Sys-

tem Pressure.

See Air Cleaner Assembly/Static Guard/
Decorative Cover/Blower Housing, Re-
moval.

Remove EFI wire harness retaining clip
from fuel rail. See A of Figure 5-7.

Remove fuel rail retaining clip from hole

in CKP sensor bracket. Remove fuel rail
retaining clip from fuel rail. See B of Figure
5-7.

Pull out green secondary-oek and press to
disconnect fuel injector connectors:

Remove two hex flange screws ta release
fuel injector cap flanges from intake /nani-
fold.

Remove retaining clips to release fuel in-
jector caps from fuel injectors. Note orien-

tation of the retaining clips prior to removal.
Remove fuel injectors from intake manifold.

Squeeze two tabs on quick disconnect
fitting to release fuel rail from fuel pump
module.

NOTE: Wrap shop towel around fitting to
catch any fuel leakage.

Installation

1.

Lightly lubricate fuel injector O-rings with
clean engine oil.

Install fuel injectors into intake manifold.

Install retaining clips to secure fuel injector
caps to fuel injectors. Orient retaining clips
as noted during removal. Be sure retaining
clips are fully engaged.

Install two hex flange screws to fasten fuel
injector cap flanges to intake manifold.
Tighten screws to 50-60 in-lbs (6-7 Nm).

Figure/5-7 Remove/Install Fuel Rail From Clips.

5. Connect fuel injector connectors. Push in
green secondarylocks to secure.

6. Install EFI wire harness retaining clip onto
fuel rail.

7. Install fuel rail retaining clip onto fuel rail.
Install fuel rail retaining clip into hole in
CKP sensor bracket.

8. Route quick disconnect fitting on fuel rail
through opening in cylinder 2 heat shield to
fuel pump module.

9. Firmly push quick disconnect fitting onto
fuel pump module. Gently tug on fitting to
verify that it is properly seated and secure.

10. Turn ignition switch ON for two seconds,
and then OFF for 10 seconds. Turn the



Section 5: Removal/lnstallation

113

ignition switch back to ON and check for
fuel leaks.

11. See Air Cleaner Assembly/Static Guard/
Decorative Cover/Blower Housing, Installa-
tion.

CKP Sensor
Removal

1. See Air Cleaner Assembly/Static Guard/
Decorative Cover/Blower Housing, Re-
moval.

2. Remove fuel rail retaining clip from hole in
CKP sensor bracket.

3. Remove two hex flange screws to release
CKP sensor bracket from/Cylinder mounting
bosses.

4. Disconnect CKP sensor connector.

Installation

1. Start two hex flange screws to fasten CKP
sensor bracket to cylinder mounting boss-
es. Alternately tighten screws until snug.

2. On side opposite connector, install mount-
ing plate in groove of CKP sensor housing.

3. Insert CKP sensor into bracket. Align hole
in mounting plate with hole stamped “49”
on bracket. Install TORX screw and tighten
to 25-35 in-lbs (3-4 Nm).

4. Loosen two bracket screws and adjust as
necessary until gap between CKP sensor
and flywheel tooth is 0.030 inches (0.76
mm). See Figure 5-8.

5. Alternately tighten CKP sensor bracket
screws to 20-30 in-lbs (2-3 Nm).

6. Connect CKP sensor connector.

7. Install fuel rail retaining clip into hole in
CKP sensor bracket.

Figure 5-8 Adjust CKP Sensor Gap.

8. See Air Cleaner Assembly/Static Guard/
Decorative Cover/Blower Housing, Installa-
tion.

EHT Sensor

NOTE: The EHT sensor is an integral part of
the EFI wire harness and is not sold sepa-
rately. Replace EFI wire harness if EHT sensor
istbad.

EFI Wire Harness
Removal

1. See AirCleaner Assembly/Static Guard/
Decorative’ Cover/Blower Housing, Re-
moval.

2. Remove flywheel. Proceed as follows:

a. Using an air impact wrench or breaker
bar, loosen flywheel nut.

b. Remove four hex flange screws to re-
lease fan from flywheel.

c. Unthread flywheel nut from crankshaft
taper and then thread back on a couple
turns.

d. Obtain flywheel puller (Part No. 19621).

e. Using the larger holes in the puller tool,
and with the open side facing upward,
place tool over crankshaft taper seating
it on the flywheel nut.
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Figure 5-9 Install Flywheel Puller(Part No. 19621).

f. Install hex nut on each of two puller
screws. Insert puller screws through
holes in puller tool, and then thread into
flywheel an equal number of turns.

g. Rotate hex nuts until contact is made
with the puller tool. Verify that the puller
tool is square. See Figure 5-9.

h. Holding screws to prevent rotation,
alternately turn each hex nut in small
increments until the flywheel is free.

i. Remove flywheel from crankshatft.

A CAUTION: Keep fingers away from in-
side edge of flywheel during removal. Sta-
tor magnets are powerful and may pull the
flywheel in with sufficient force to cause
hand injury.

j. Remove screws to release puller tool
from flywheel.

3. Remove four TORX screws to release
backplate (and oil fill tube flange) from cyl-
inder mounting bosses.

4. See A of Figure 5-10. Proceed as follows:

» Disconnect 6-place (or 8-place) engine to
chassis connector.

7.

Disconnect starter solenoid ring and spade
terminals.

Remove hex flange screw to release
ground wire ring terminal from cylinder
boss.

Remove two hex flange screws to release
starter motor from cylinder 1.

Disconnect voltage regulator connector.

Remove hex flange screw to release fuse/
relay block cover and voltage regulator bot-
tom flange from cylinder 1 heat shield.

Disconnect ECM J1 and J2 connectors.
Disconnect ECM ground wire ring terminal.
See B of Figure 5-10. Proceed as follows:
Remove TORX screw to release EHT sen-
sor bracket from cylinder 1.

NOTE: Ignition coil connectors are discon-
nected during blower housing removal.
Disconnect fuel injector connectors.
Disconnect HO, sensor connector.
Disconnect MAP/MAT sensor connector.

Remoave EFI wire harness from retaining
cliplon/fuel rail (centered at front of intake
elbow);

Cut cable'strap’to release EFI wire harness
from intake manifold.

See C of Figure 5-103Proceed as follows:
Disconnect CKP sensor connector.
Disconnect fuel pump module connector.

Disconnect oil pressure switch connector.
Release wire from hose clip on cylinder 2
heat shield.

Remove EFI wire harness from engine.

Installation

1.

Position new EFI wire harness on engine
separating conduit and connectors into
three groups as shown in Figure 5-10. Pro-
ceed as follows:
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Starter Solenoid
SpadeTerminal

6-Place Socket

Starter Solenoid
Ring Terminal

ECM Ground

Cable Strap

Wire Ring Terminal MAP/MAT Sensor B
Fuse Block Ignition Coil
[H” f 51 Cylinder 1
Voltage Regulator t E;@f
T T TF
.y
et .

©
Ground Wire
Ring Terminal

Figure 5-10 EF| Wire Harness for Model 490000.

. Adust wire harness as negessary, so
that ignition coil, MAP/MAT'sensor, and
fuel injector connectors and conduit are
positioned below the fuel rail.

Draw out harness until ECM J1 and 32
connectors are seated at top of cylinder

1 valve cover and fuse/relay block is .

next to voltage regulator.
Draw out harness, so that 6-place (or

8-place) engine to chassis connector, .

starter solenoid ring and spade termi-

nals, and ground wire ring terminal run
under cylinder 1 heat shield to area of
starter motor and oll fill tube.

Feed CKP sensor, fuel pump module,
and oil pressure switch connectors and

conduit under intake manifold (at point 3

of cylinder 1 fuel injector), and then up
between fuel rail and air intake elbow to
outboard side of CKP sensor bracket.

Route fuel pump module and oil pres-

sure switch connectors and conduit .
through opening at back of cylinder 2

heat shield to area of fuel pump mod- .
ule.

-
3 Ignition Coil
Cylinder 2
HO2 Sensor .
Fuel Injector
Cylinder 2

Fuel Injector

Cylinder 1 EHT Sensor

Oil Pressure Switch

Fuel Pump Module

L

@% CKP Sensor C

See C of Figure 5-10. Proceed as follows:
Connect CKP sensor connector.

Connect fuel pump module connector.
Push in grey secondary lock to secure.

Route,oil pressure switch sensor wire
behindfuel pump module bracket, and
then capturesin hose clip on cylinder 2 heat
shield. See Figure 5-11. Connect electrical
connector to(oil pressure switch installed in
oil filter mount.

. See B of Figure 5-10. Proceed as follows:

Install EFI wire harness into retaining clip
on fuel rail (centered at front of intake el-
bow).

Connect MAP/MAT sensor connector. Push
in red secondary lock to secure.

Connect fuel injector connectors. Push in
green secondary locks to secure.

Connect HO2 Sensor connector.
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Figure 5-11 Capture Oil Pressure Switch Wire in Clip.

Install cable strap to secure EFlwire har-
ness to intake manifold.

NOTE: Ignition coil connectors are<Con=
nected during blower housing installation:

Orient EHT sensor with end rotated against
tab on cylinder 1. Install TORX screw and
tighten to 20-40 in-lbs (2-5 Nm).

. See A of Figure 5-10. Proceed as follows:
Connect ECM J1 and J2 connectors.

NOTE: ECM ground wire ring terminal is
connected during blower housing installa-
tion.

Install hex flange screw to fasten fuse/relay
block cover and voltage regulator bottom
flange to cylinder 1 heat shield. Tighten
screw to 40-50 in-lbs (5-6 Nm).

Connect voltage regulator connector.

Keeping 6-place (or 8-place) engine to
chassis connector, starter solenoid ring
and spade terminals, and ground wire ring
terminal on inboard side, install two hex
flange screws to fasten starter motor to
cylinder 1.

Seat starter motor by alternately tightening
screws to 50 in-Ibs (6 Nm), and then final
tighten screws to 145-165 in-lbs (16-19
Nm).

NOTE: Exercise care to avoid pinching,
kinking or otherwise damaging wires as
starter motor is installed.

Keeping 6-place (or 8-place) engine to
chassis connector, starter solenoid ring

and spade terminals, and ground wire ring
terminal on inboard side of oil fill tube, in-
stall four TORX screws to fasten backplate
(and ol fill tube flange) to cylinder mounting
bosses.

Alternately tighten backplate screws to 90-
110 in-Ibs (10-12 Nm) using a crosswise
pattern.

NOTE: Exercise care to avoid pinching,
kinking or otherwise damaging wires as
backplate and oil fill tube is installed.

Connect starter solenoid ring and spade
terminals.

Install hex flange screw to fasten ground
wire ring.terminal to cylinder boss. Tighten
screw.t0,22-35 in-lbs (3-4 Nm). See Figure
5-12.

Figure 5-12 Fasten Ground Wire Ring Terminal to Boss.
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» Connect 6-place (or 8-place) engine to
chassis connector.

5. Install flywheel. Proceed as follows:

A CAUTION: Keep fingers away from
inside edge of flywheel during installa-
tion. Stator magnets are powerful and may
pull the flywheel in with sufficient force to
cause hand injury.

a. Install flywheel onto crankshaft taper
aligning crankshaft and flywheel key-
ways. Install key.

b. Install flywheelwasher onto crankshaft
taper with the dome-side up.

c. Install flywheel nut-ento-crankshaft taper
and tighten to 120-140 ft-lbsy(163-190
Nm).

d. Install four hex flange screws-tofas-
ten fan to flywheel. Alternately tighten
screws to 75-95 in-Ibs (9-11 Nm).

6. See Air Cleaner Assembly/Static Guard/
Decorative Cover/Blower Housing, Installas
tion.

HO2 Sensor
Removal

1. Disconnect HO2 Sensor connector.

2. Rotate sensor body hex CCW to release
sensor from muffler. See Figure 5-13.

Installation

1. Rotate sensor body hex CW to secure
sensor to muffler. Tighten to 146-173 in-lbs
(16-19 Nm).

2. Routing sensor cable conduit inboard of
EFI wire harness, connect HO, sensor con-
nector.

Figure 5-13 HO, Sensor.
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MAP/MAT HO.Sensor Fuse/Relay Block
Sensor  Ms4& M6l Turf Only

ECM
IAC

NOTE: On vertical shaft units,
M61 Marine Only

sensor is mounted as shown. On / \
horizontal shaft units, sensor is

behind intake manifold in area EHT
circled. SenSOf
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Fuel Injector © @ i
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Figure 5-14 Models 540000/610000 Components.
(Access Cover and Blower Housing Removed for Illustration Purposes.)
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Models 540000/610000 Fuel System Components

Access Cover/Blower Housing

Removal

1.

Remove two Phillips screws (1-2) to re-
lease access cover from blower housing.
See Figure 5-15.

. Lift access cover straight up to release

tongues from grooves in blower housing.

If equipped, disconnect tachometer/hour-
meter/MIL connector at back of access
cover.

Remove four hex flange screws (3-6) from
coupling nuts to release wireuard.

Remove hex flange screw (7) to release oil
cooler bracket from blower housing.

Remove hex flange screws (8-9) to release
left and right side air guides and blower
housing from intake manifold.

. Remove four coupling nuts (3-6). Lift blow

er housing straight up to disengage from
posts.

Installation

1.

Place blower housing into position engag-
ing holes with four posts.

Verify high tension leads are routed
through slots on each side or damage will
occur when blower housing is tightened.

Install coupling nuts on posts (3-6). Alter-
nately tighten coupling nuts to 78-96 in-lbs
(9-11 Nm) using a crosswise pattern.

Install two hex flange screws (8-9) to fasten
left and right side air guides and blower
housing to intake manifold. Tighten screws
to 78-96 in-lbs (9-11 Nm).

Install hex flange screw (7) to fasten oil
cooler bracket to blower housing. Tighten

Figure 5-15 Remove Access Cover/Blower Housing.

screw to 35-43 in-Ibs (4-5 Nm).

64 Install four hex flange screws (3-6) to
fasten wire guard to coupling nuts. Tighten
serews to 78-96 in-Ibs (9-11 Nm).

7. If equipped, connect tachometer/hourme-
ter/MIL eonnector at back of access cover.

8. Lower access cover straight down to en-
gage tongues in’grooves of blower housing.

9. Verify IAC connector wire harness conduit
is routed through groove or damage will oc-
cur when access cover is tightened.

10. Install two Phillips screws (1-2) to fasten
access cover to blower housing. Tighten
screws to 35-43 in-lbs (4-5 Nm).

ECM

NOTE: A product improvement to dampen

vibration to the ECM/fuse block bracket was
recently introduced in production. A Briggs &
Stratton Service Kit (Part No. 847337) to up-
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grade product in the field includes a new fuse/
relay block cover, ECM mounting bracket, rub-
ber isolation mounts, and mounting hardware.
See Service Bulletin DSB-1053 for details.

Removal
1. Remove access cover. See Access Cover/
Blower Housing, Removal, steps 1-3.

2. Remove two Phillips screws to release
ECM from ECM/fuse block bracket.

3. Disconnect J1 and J2 connectors from
ECM.

Installation

1. Connect J1 and J2 connectors tosnew
ECM.

NOTE: The words BLACK and GREY are
molded into the ECM housing to ensure
proper installation of J1 (Grey) and J2
(Black) connectors.

2. Slide Phillips screw through ECM flange
(Grey ECM J1 connector side) and ground
wire ring terminal. Start screw into ECM/
fuse block bracket.

3. Install second Phillips screw on opposite
side, and alternately tighten screws to 35-
52 in-lbs (4-6 Nm).

4. See Access Cover/Blower Housing, Instal-
lation, steps 7-10.

MAP/MAT Sensor
Removal

1. See Access Cover/Blower Housing, Re-
moval.

2. Pull out red secondary lock and press to
disconnect MAP/MAT sensor connector.

3. Remove hex flange screw to release sen-
sor flange from intake manifold.

4. Remove sensor from intake manifold.

Installation

1. Lightly lubricate O-ring of new MAP/MAT
sensor.

2. Install sensor into intake manifold aligning
hole in flange with hole in intake manifold.

3. Install hex flange screw and tighten to 78-
96 in-Ibs (9-11 Nm).

4. Connect MAP/MAT sensor connector. Push
in red secondary lock to secure.

5. See Access Cover/Blower Housing, Instal-
lation.

Ignition Coil
Removal

1. See Access Cover/Blower Housing, Re-
moval.

2. Remove two hex flange screws to release
ignition coil from intake manifold mounting
bosses.

NOTE: Do not cut cable strap on inside
mounting boss. Cable strap is installed on
ignition coil socket connector and is used
forEFkwire harness rentention.

3. Disconnegt ignition coil connector.

4. Remove highstension lead from spark plug
terminal.

Figure 5-16 Ignition Coil Assembly.
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Installation

1.

Loop cable strap on ignition coil wire har-
ness socket connector around inside
mounting boss on intake manifold.

2. Connect ignition coil connector.

3. Install two hex flange screws to fasten
ignition coil to intake manifold mounting
bosses. Alternately tighten screws to 35-52
in-lbs (4-6 Nm).

4. Install high tension lead onto spark plug
terminal.

5. See Access Cover/Blewer Housing, Instal-
lation.

Fuel Filter

Removal

1. See Safety Precautions, Relieve Fuel Sys-
tem Pressure.

2. Squeeze hose clip and remove fuel inlet
hose from fuel filter fitting.

NOTE: Wrap shop towel around fuel filter
fittings to catch any fuel leakage.

3. Squeeze hose clip and remove fuel outlet
hose from fuel filter fitting.

Installation

1. With the arrow pointing in the direction of
fuel flow, install new fuel filter between fuel
inlet and outlet hoses. See Figure 5-17.

2. Turn ignition switch ON for two seconds,
and then OFF for 10 seconds. Turn the
ignition switch back to ON and check for
fuel leaks.

Fuel Pump Module

Removal

1. See Safety Precautions, Relieve Fuel Sys-
tem Pressure.

2. Remove access cover. See Access Cover/

Blower Housing, Removal, steps 1-3.

S = ||

B

p

Figure 5-17 Point Arrow in Direction of Fuel Flow.

. See Air Cleaner Assembly, Removal.

. Squeeze clip and remove EVAP tube (A) to

throttle body adapter. See Figure 5-18.

. Remove three hex screws to release fuel

pump module from bracket.

. Pull out grey secondary lock and press to

disconnect fuel pump module connector

(B).

. Squeeze two tabs on quick disconnect fit-

ting to release fuel rail from fuel outlet port
(©).

NOTE: Wrap shop towel around fitting to
catch any fuel leakage.

Figure 5-18 Fuel Pump Module.
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8. Squeeze hose clip at fuel inlet port (D) and

remove hose from fuel filter.
. Remove fuel pump module.

NOTE: Fuel pump module may contain

a small quantity of fuel. Hold fuel pump
module with inlet and outlet fittings pointing
upward until fuel can be drained into suit-
able container.

Installation

. Install new fuel pump module into bracket.

. Squeeze hose clip andsinstall hose from
fuel filter onto fuel inlet port (D).

. Firmly push quick disconnect fitting on fuel
rail onto fuel outlet port (C)..Gently tug fit-
ting to verify that it is properly seated and
secure.

. Connect fuel pump module conneetor(B).
Push in grey secondary lock to secure.

. Squeeze clip and install EVAP tube (to
throttle body adapter) at top of fuel pump
module (A).

. Install three hex screws to fasten fuel pump
module to bracket. Alternately tighten
screws to 78-96 in-lbs (9-11 Nm).

. Turn ignition switch ON for two seconds,
and then OFF for 10 seconds. Turn the
ignition switch back to ON and check for
fuel leaks.

. See Air Cleaner Assembly, Installation.

Quick Disconnect
Fitting

Fuel Injector Cap

Fuel Rail Clamp

9.

Install access cover. See Access Cover/
Blower Housing, Installation, steps 7-10.

Fuel Rail/Fuel Injectors

Removal

1.

©

See Safety Precautions, Relieve Fuel Sys-
tem Pressure.

See Access Cover/Blower Housing, Re-
moval.

See Air Cleaner Assembly, Removal.

Pull out green secondary lock and press to
disconnect fuel injector connectors.

Remove two hex flange screws to release
fuel injector cap flanges from intake mani-
fold.

Remove two hex flange screws to release
fuel rail clamps from intake manifold.

Remove retaining clips to release fuel in-
jector caps from fuel injectors. Note orien-
tation of the retaining clips prior to removal.

Remove fuel injectors from intake manifold.

Squeeze two tabs on quick disconnect
fitting to'release fuel rail from fuel pump
module’

NOTE: Wrap shop towel around fitting to
catch any fuel leakage.

.
uel Injector Cap

Figure 5-19 Fuel Rail Assembly.
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Installation

1.

Lightly lubricate fuel injector O-rings with
clean engine oil.

Install fuel injectors into intake manifold.

3. Install retaining clips to secure fuel injector

9.

caps to fuel injectors. Orient retaining clips
as noted during removal. Be sure retaining
clips are fully engaged.

Install two hex flange screws to fasten fuel
injector cap flanges to intake manifold.
Tighten screws to 104-122 in-lbs (12-14
Nm).

Install two hex flange screws to fasten
fuel rail clamps to intake, manifold. Tighten
screws to 78-96 in-1bs«(9-21 Nm).

Connect fuel injector connegtors. Push in
green secondary locks to secure-

. Firmly push quick disconnect fitting onto

fuel pump module. Gently tug on fitting‘to
verify that it is properly seated and secure.

Turn ignition switch ON for two seconds,
and then OFF for 10 seconds. Turn the
ignition switch back to ON and check for
fuel leaks.

See Air Cleaner Assembly, Installation.

10. See Access Cover/Blower Housing, Instal-

lation.

CKP Sensor

Removal

1.

See Access Cover/Blower Housing, Re-
moval.

Remove two Phillips screws to release
CKP sensor bracket from cylinder mounting
bosses.

Disconnect CKP sensor connector.

Installation

1.

Start two Phillips screws to fasten CKP
sensor bracket to cylinder mounting boss-
es. Alternately tighten screws until snug.

On side opposite electrical connector,
install mounting plate in groove of CKP
sensor housing.

Insert CKP sensor into bracket. Align hole
in mounting plate with hole stamped “61”
on bracket. Install TORX screw and tighten
to 25-35 in-lbs (3-4 Nm).

Loosen two bracket screws and adjust as
necessary until gap between CKP sensor
and flywheel tooth is 0.030 inches (0.76
mm).

Alternately tighten CKP sensor bracket
screws to 22-35 in-Ibs (3-4 Nm).

Connect CKP sensor connector.

See Access Cover/Blower Housing, Instal-
lation.

Air Cleaner Assembly

Removal

1.

a > D

Remoye.plastic knob to release air filter
cover.

Remove thumb hut from threaded stud.
Remove metal retainer plate.
Remove air filter element.

See A of Figure 5-20. Remove upper hex
flange screws (1-2) to release air cleaner
backplate from ECM/fuse block bracket.

Remove lower hex flange screws (3-4)
to release air cleaner backplate from fuel
pump module bracket.
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7. Remove four hex screws (5-8) to release
carburetor shield and throttle body adapter
from throttle body.

8. See B of Figure 5-20. Squeeze clip and re-
move EVAP tube (to throttle body adapter)
from top of fuel pump module.

Installation

1. Insert four hex screws (5-8) through carbu-
retor shield and air cleaner backplate.

NOTE: Air cleaner backplate is stamped
“Air Filter Side” to epsuresproper instal-
lation. Also, be sure carburetor shield is
oriented so that the threadedsstud is at the
bottom.

2. At back of air cleaner backplate, hang gas-
ket on four hex screws.

3. Insert four hex screws (5-8) through throitle
body adapter and start into throttle body.

4. Start lower hex flange screws (3-4) to
fasten air cleaner backplate to fuel pump
module bracket.

5. Start upper hex flange screws (1-2) to fas-
ten air cleaner backplate to ECM/fuse block
bracket.

6. Alternately tighten four carburetor shield
hex screws (5-8) to 78-96 in-lbs (9-11 Nm)
using a crosswise pattern.

7. Alternately tighten four backplate hex
flange screws (1-4) to 174-217 in-lbs (20-
25 Nm) using a crosswise pattern.

8. Place air filter element onto air filter mount.

9. Fit metal retainer plate evenly and snugly
into air filter element.

10. Install thumb nut onto threaded stud and
tighten until snug.

11. Install air filter cover.

A
1 2
5 6
7 8
3 4
B

Figure 5-20 Air Cleaner Backplate/Throttle Body Adapter.

12.Install plastic knob onto threaded rod to
secureqairAfilter cover.

Throttle Body
Removal

1. Remove access cover. See Access Cover/
Blower Housing, Removal, steps 1-3.

no

See Air Cleaner Assembly, Removal.

3. Remove two Phillips screws to release
ECM and ECM ground wire ring terminal
from ECM/fuse block bracket.

4. Remove hex flange screw to release ECM/
fuse block bracket from throttle body.

5. Remove two hex flange screws to release
throttle body from intake manifold.

6. Disconnect IAC connector.
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7. Disconnect TPS connector.

Installation
1. Connect TPS connector.
2. Connect IAC connector.

3. Install two hex flange screws in throttle @
body flanges. Hang new gasket on screws,
so that tab points toward idle screw with
spring. See Figure 5-21.

4. Start hex flange screws into intake mani-
fold. Alternately tighten screws to 78-96
in-Ibs (9-11 Nm).

Figure 5-22 EHT Sensor.

5. Install hex flange screw.toxfasten ECM/ 10.Install access cover. See Access Cover/
fuse block bracket to throttle body. Tighten Blower Housing, Installation, steps 7-10.
screw until snug.

EHT Sensor

_ NOTE: The EHT sensor is an integral part of
7. Tighten ECM/fuse block bracket to throttle the EFI wire harness and is not sold sepa-

body screw to 78-96 in-lbs (9-11 Nm). rately. Replace EFI wire harness if EHT sensor

8. Slide Phillips screw through ECM flange is bad.
(Grey ECM J1 connector side) and ground
wire ring terminal. Start screw into ECM/

6. See Air Cleaner Assembly, Installation.

EFI Wire Harness

fuse block bracket. Removal
9. Install second Phillips screw on opposite 1. See'Access Cover/Blower Housing, Re-
side, and alternately tighten screws to 35- moval.

2 in-Ibs (4-6 Nm). .
52 in-lbs (4-6 Nm) 2. See Air Cléaher’/Assembly, Removal.

3. See A of Figure 5<23. On cylinder 2 side of
engine, proceed as follows:

* Remove screw to release fuse block cover
from ECM/fuse block bracket.

* Disconnect MAP/MAT sensor connector.
@ » Disconnect fuel injector connector.
» Disconnect ignition coil connector.

* Remove Phillips screw to release ground
wire ring terminal from cylinder boss.

e Disconnect ECM J2 connector.

Figure 5-21 Throttle Body Gasket.
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4. See B of Figure 5-23. On cylinder 1 side of
engine, proceed as follows:
» Disconnect ECM J1 connector.

* Remove Phillips screw to release ECM
ground wire ring terminal from ECM/fuse
block bracket.

» Disconnect fuel injector connector.
» Disconnect ignition coil connector.
» Disconnect CKP sensor connector.
» Disconnect IAC connector.

5. See C of Figure 5-23. Proceed as follows:
» Disconnect TPS connector.
» Disconnect fuel pump module connector.

¢ Remove TORX screw to release EHT sen-
sor bracket from cylinder 1.

» Disconnect 2- and 6-place (or single
8-place) engine to chassis connectors.

« Disconnect starter solenoid ring and spade
terminals.

Starter Solenoid
Ring Terminal

|
Starter Solenoid
Spade Terminal

C

Figure 5-23 EFI Wire Harness for Models 540000/610000.

6. Remove two Phillips screws to remove air
block mounting plate.

7. )See C of Figure 5-23. Feed wire harness
conduit and connectors up through air
block mounting plate opening.

8. Cut'two eable straps around intake mani-
fold between air block mounting plate and
inside ignition €oil mounting bosses. Re-
move EFI wireharness from engine.

Installation

1. Position new EFI wire harness at top of
intake manifold separating conduit and
connectors into three groups as shown in
Figure 5-23.

2. See C of Figure 5-23. Feed wire harness
connectors and conduit down through air
block mounting plate opening to area below
intake manifold.

3. See B of Figure 5-23. On cylinder 1 side of
engine, proceed as follows:

e Connect ECM J1 connector.
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Slide Phillips screw through ECM flange
(Grey ECM J1 connector side) and ground
wire ring terminal. Start screw into ECM/
fuse block bracket and tighten to 35-52 in-
Ibs (4-6 Nm).

Connect fuel injector connector. Push in
green secondary lock to secure.

Install new cable strap through ignition coll
wire harness socket connector, install over
inside ignition coil mounting boss, and con-
nect connector.

Connect CKP sensor connector.
Connect IAC connector.

. See A of Figure 5-23.°0n gylinder 2 side of
engine, proceed as follows:

Install screw to fasten fuse block-cover to
ECM/fuse block bracket. Tighten.screw to
78-96 in-Ibs (9-11 Nm).

Connect MAP/MAT sensor connectof. Push
in red secondary lock to secure.

Connect fuel injector connector. Push in
green secondary lock to secure.

Install new cable strap through ignition coil
wire harness socket connector, install over
inside ignition coil mounting boss, and con-
nect connector.

Install Phillips screw to fasten ground wire
ring terminal to cylinder boss. Tighten
screw to 22-35 in-Ibs (3-4 Nm).

Connect ECM J2 connector.
. See C of Figure 5-23. Proceed as follows:

Connect TPS connector.

Connect fuel pump module connector.
Push in grey secondary lock to secure.

Orient EHT sensor with end rotated against
tab on cylinder 1. Install TORX screw and
tighten to 35-52 in-lbs (4-6 Nm). See Figure
5-22.

9.

Connect starter solenoid ring and spade
terminals.

Connect 2- and 6-place (or single 8-place)
engine to chassis connectors.

Install two Phillips screws (with captive
washers) to fasten air block mounting plate
to cylinder. Alternately tighten screws to 22-
35 in-lbs (3-4 Nm).

Install cable strap around intake manifold
between air block mounting plate and in-
side cylinder 2 ignition coil mounting boss
capturing convoluted tubing of ignition coll
and fuel injector.

Install cable strap around intake manifold
between air block mounting plate and in-
side cylinder 1 ignition coil mounting boss
capturing fuel injector, ignition coil and CKP
sensor conduit.

See Air Cleaner Assembly, Installation.

10. See Access Cover/Blower Housing, Instal-

lation.

IAC

Remoyval

1.

Remove access cover. See Access Cover/
Blower Housing, Removal, steps 1-3.

See Air Cleaner Assembly, Removal.

3. Disconnect IAC/connector.

Remove two Phillips screws to release IAC
from throttle body.

Installation

1.

Install two Phillips screws to fasten IAC to
throttle body. Alternately tighten screws to
22-35 in-Ibs (2-4 Nm).

Connect IAC connector.

3. See Air Cleaner Assembly, Installation.

4. Install access cover. See Access Cover/

Blower Housing, Installation, steps 7-10.
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TPS
Removal/Installation/Adjustment

1. See Throttle Body, Removal.

2. Remove two Phillips screws to release TPS
from throttle body. See A and B of Figure
5-24.

3. Remove dead idle screw with spring from
throttle body. See C of Figure 5-24.

4. Mark throttle plate position for ease of in-
stallation. See D of Figure 5-24.

5. Remove two screws to release throttle
plate. See E of Figure'5424,

6. Rotate throttle, so that lever contacts the
dead idle screw boss. See F of Figure 5-24.

7. Install two Phillips screws to fasten-new
TPS to throttle body, but leave loose for
later adjustment. See G of Figure 5-24:

8. Apply Loctite 271 or equivalent to two
throttle plate screws. Install screws to fas-
ten throttle plate to throttle body. Alternately
tighten screws to 8 in-lbs (1.0 Nm).

9. Install dead idle screw with spring, but
leave loose for later adjustment.

NOTE: If ETA software is not available, use
DVOM and follow instructions beginning at
step 19.

Using ETA Diagnostic Software
10. See Throttle Body, Installation, steps 1-8.

11. Run the engine at no load idle, throttle in
the idle position.

12.Slew the IAC to O steps. See H of Figure
5-24.

13. Adjust the dead idle screw until the engine
runs at 600 +/- 50 RPM.

14.Turn the engine off.

15. With throttle resting against the dead idle
screw, use the software to adjust the TPS
Sensor Actual voltage to 0.73 +/- .02 volts.
See H of Figure 5-24.

16. Alternately tighten two TPS screws to 10-
16 in-lbs (1-2 Nm).

17.Install access cover. See Access Cover/
Blower Housing, Installation, steps 7-10.

18.Proceed to step 26 to reset ECM memory.

Using DVOM
19. See Throttle Body, Installation, steps 1-4.

20.Run engine at no load idle, throttle in the
idle position.

21.Use index finger or plug to block IAC air
passage. See | of Figure 5-24.

22.While IAC air passage is blocked, adjust
dead idle screw until engine runs at 600 +/-
50-RPM.

23.Turn engine OFF and proceed as follows:

a. Back.prebe terminal 3 (Pink/Black wire)
of TPS'connector.

b. Connect terminal 3 back probe to red
meter test lead.on . DVOM.

c. Back probe terminal 2 (Brown wire) of
TPS connector.

d. Connect terminal 2 back probe to black
meter test lead on DVOM.

e. Set DVOM to read volts DC.
f. Turn Ignition ON, Engine OFF.

g. Observe voltage on DVOM.
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A B C

S 3

Figure 5-24 TPS Removal/Installation/Adjustment.
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h. With throttle resting against the dead idle

i. Alternately tighten two TPS screws to 10-
16 in-Ibs (1-2 Nm).

screw, rotate the TPS until the output
voltage is 0.73 +/- 0.02 volts.

24.See Throttle Body, Installation, steps 5-9.

25.Proceed to step 26 to reset ECM memory.

26.Reset ECM memory as follows:

a.

Turn Ignition OFF for at least 10 sec-
onds.

. Cycle Ignition ON and"OFF five times in

five seconds.

. End cycle in the OFF position'and wait

at least 10 seconds.

. Turn Ignition ON to reset ECM memory

to the default values.

HO, Sensor

Removal

1. Remove access cover. See Access Cover/

w

Blower Housing, Removal, steps 1-3.
See Air Cleaner Assembly, Removal.

Disconnect H02 sensor connector.

Rotate sensor body hex CCW to release
sensor from muffler.

Installation

1.

Rotate sensor body hex CW to secure
sensor to muffler. Tighten to 146-173 in-lbs
(16-19 Nm).

Connect HO, sensor connector.

. See Air Cleaner Assembly, Installation.

Install access cover. See Access Cover/
Blower Housing, Installation, steps 7-10.
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Fuel Injector Fuel Injector
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Figure 5-25 Typical Fuel Flow Diagram for Model 490000.
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Figure 5-26 Perform Volumetric Test.
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Mechanical Diaphragm Fuel Pump for Model 490000

Volumetric Test

Perform a volumetric test to verify that the
proper amount of fuel is being delivered to the
engine. Proceed as follows:

1.
2.

See Safety Precautions.

Remove battery negative cable (black)
from battery negative (-) terminal.

Squeeze clip at fuel outlet port and remove
hose to fuel pump module.

NOTE: Wrap shop towel around fitting to
catch any fuel leakage.

Obtain a stop watch and(a graduated cylin-
der.

Attach suitable hose to fuel outlet port and
direct free end into graduated cylinder. See
Figure 5-26.

Install battery negative cable (black) to bat-
tery negative (-) terminal.

Start engine and watch for fuel discharge
from outlet port hose. As soon as fuel flow
is observed, start the stopwatch.

Run engine for 30 seconds at 2200 RPM.

After the time has elapsed, turn off the en-
gine and stop the watch.

10.Measure the volume of fuel discharged into

the graduated cylinder. See the table be-
low for the approximate amount of fuel that
should be discharged.

NOTES:

» Position the fuel tank so that it is near level
with the fuel pump. Do not place the gradu-
ated cylinder BELOW the fuel pump or
gravity feed will produce false results.

* The engine will run longer than the 30 sec-
ond test interval using fuel trapped in the
fuel pump module.

* View the graduated cylinder with your eyes
directly level with the fuel. Note that the fuel
curves up the sides of the graduated cyl-
inder. This curve is called a meniscus. For
the most accurate reading, read the mea-
surement from the bottom of the meniscus.

* The volumetric measurement is only ap-
proximate. The fuel pump is likely function-
ing properly if the test results are within
10% of the approximate fuel amount.

Engine Cranks But Will Not Start

Use.the starter to turn the engine over for 10
seconds. See the table below for the approxi-
mate @mount of fuel that should be discharged.

Crank ‘Engine for 10 Seconds
65 ml
Approximate 0.13 pint
Fuel Amount 0.06 quart
0.27 cup

Pump Fuel for 30 Seconds

237 ml
Approximate 0.5 pint
Fuel Amount 0.25 quart

1.0 cup
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Figure 5-27 Typical Fuel Flow Diagram for Models 540000/610000.
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Figure 5-28 Perform Volumetric Test.
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Electric Lift Fuel Pump for Models 540000/610000

Volumetric Test

Perform a volumetric test to verify that the
proper amount of fuel is being delivered to the
engine. Proceed as follows:

1.
2.

See Safety Precautions.

Remove battery negative cable (black)
from battery negative (-) terminal.

Squeeze clip at fuel outlet port and remove
hose to fuel pump module.

NOTE: Wrap shop‘towel around fitting to
catch any fuel leakage.

Obtain a stop watch and a'graduated cylin-
der.

Attach suitable hose to fuel outletport and
direct free end into graduated cylinder. See
Figure 5-28.

Install battery negative cable (black) to bat-
tery negative (-) terminal.

Start engine and watch for fuel discharge
from outlet port hose.

Start the stopwatch as soon as fuel flow is
observed.

NOTE: The fuel pump primes for 2 seconds
when the ignition is turned ON. Do not
count this fuel in the volumetric measure-
ment.

If the engine will not run, connect a fused
jumper wire from the fuel pump electrical
connector to 12v B+. See Section 3: Wire
Schematics and Pin-Outs for reference.

After 30 seconds has elapsed, turn off the
engine and stop the watch.

10.Measure the volume of fuel discharged into

the graduated cylinder. See the table be-
low for the approximate amount of fuel that
should be discharged.

Pump Fuel for 30 Seconds
478 ml
Approximate 1.0 pint
Fuel Amount 0.5 quart
2.0 cup
NOTES:

Position the fuel tank so that it is near level
with the fuel pump. Do not place the gradu-
ated cylinder BELOW the fuel pump or
gravity feed will produce false results.

The engine will run longer than the 30 sec-
ond test interval using fuel trapped in the
fuel pump module.

View the graduated cylinder with your eyes
directly level with the fuel. Note that the fuel
curves up the sides of the graduated cyl-
inder. This curve is called a meniscus. For
the most accurate reading, read the mea-
surement from the bottom of the meniscus.

The volumetric measurement is only ap-
proximate. Thefuel pump is likely function-
ing properly if the'test results are within
10% of the approximate fuel amount.
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