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DTC 16-Never Crank Synced at Start

-A WHT +
b 390 23 Cam
- +
c 376-A WHT 21 Crank
Cam Angle Sensor
A 115-R 20 Sensor Ground
B 207-R RED
ECM
To VSW 5 AMP Fuse

Conditions for Setting the DTC

* CKP (crankshaft position sensor)

* Check Condition-Engine Cranking or Running

* Fault Condition-Cranking Revolutions without synchronization
* Adaptive learn disabled

* MIL-On

Circuit Description

The cam angle sensor combines two sensors in one four pin package. It is a powered sensor that outputs a
camshaft position (CMP) signal and a simulated crankshaft (CKP) sensor signal. The CMP is used to syn-
chronize the fuel and.ignition systems. The CKP sensor is used to measure engine RPM and its signal is also
used to synchronize the ignition and fuel system. This fault will set if the ECM detects cranking revolutions
without synchronization of the CMP and CKP sensors.
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I. ENGINE CONTROL MODULE

This procedure relates to removal and installa-
tion of the ECM--see Diagnostic Scan Tool for
accessing ECM software.

REMOVAL PROCEDURE

1. Disconnect Negative battery cable.

2. Remove four screws mounting the controller
to the mounting bracket.

3. Unplug the ECM and remove.

4. Push connector lock back to unlock connect-
or.

INSTALLATION PROCEDURE

IMPORTANT

The ECM is calibrated for each engine. Verify
you have the correct controller by noting the P/N
on the ECM label. The calibration number can
also be found by connecting the DST and finding
the calibration number on the Gauge page.

1. Mount controller into mounting bracket with
four screws. Torque to 7.5 Nem (5.5 ft. Ibs.)
Plug connector into controller.

Push lock into place.

Reconnect the negative battery cable.

Install Diagnostic service tool.

Start engine.

Check for any DTC codes and clear:

Verify engine is in closed loop and no MIL
light is present.

NG~ WN

II. ENGINE WIRE HARNESS

Disconnect negative battery cable.

Lay out the new wire harness, noting the lo-
cation, type of connectors, and identifying
markings.. Take special note of identical or
similar connectors (such as the ignition coils
or HEGO Sensors) to avoid crossing connec-
tions during installation. Note the routing of
the existing wire harness in and around the
engine and the vehicle. Refer the Electrical
Schematic.

N

! CAUTION

Ensure that all connections are made to
the correct locations on the engine and its
components. Crossing connections may
cause poor engine performance, a MIL
warning and/or permanent damage-to the

ECM.

3. Remove all wire harness connectors on the
vehicle.

4. Remove all clips and brackets-holding the
wire harness and remove harness from vehi-
cle.

5. Lay the new wire harness over the engine
and route each-end to its connection. Verify
that all connectors match prior to installation.

6. Connect all connectors and ring terminals.

7. Install all clips and brackets to hold down the
harness.

8. Reconnect negative battery cable.

9. Start the vehicle.

10. Check for MIL.

. THROTTLE BODY
REMOVAL PROCEDURE

Disconnect the negative battery cable.
Relieve the LPG fuel system pressure. Re-
fer to XXI. LPG FUEL PRESSURE RELIEF.
Remove air intake from throttle body.
Remove Throttle Body electrical connector.
Remove four screws securing the throttle
body.

6. Remove throttle body and gasket.

N

ok w

INSTALLATION PROCEDURE

1. Inspect Throttle Body gasket. Replace if
necessary.

2. Insert screws through Throttle Body.

3. Hang Gasket on Screws.

4. Place Throttle Body and Gasket on Intake
Manifold and secure with four Screws.
Torque to 12 Nem (106 in. Ibs.).

5. Reconnect negative battery cable.

6. Open manual shut-off valve on the LPG tank.

7. Start Engine and verify normal operation in
all throttle ranges.

348 of 369
Utilev Service Manual 2.2L Bi-Fuel System Rev 0



POST—CAT HEATED 02 SENSOR

88825, CONNETTOR
ma;m L TERM (00L0)
'hm 12180826 LOCK

NMHG TRUCK SIDE REFERENCE

PED_ 12162153 CONMECTOR
PED_ 12183881 TERMINAL
574—AWHITE 18
ECT
. P i
vew
115-X CREEN 18 2 "Lg“—— BT+
FMe-AWTES 1 ’ AMP 1743822 CONNECTOR
WP 1743537 LoeK
GRND [
J IAT | VSW RELAY
66—
£ 243 wre | s got
g—
e KEYSWITCH 8
8 H
POWER RELAY
1 VEHICLE INTERFACE CONNECTORS
12
PAE o a ma O —
15 CHARGE INDCATION
© UNUSED
17 COOLANT
=
18 % -
DEUTSCH_ DTR4—@BPA CONN
mscutjm-‘o-emm»u
DEUTSCHC WP LOCK
DELITSCH 161 1—€27-8605 MOUNTING CLIP
2013
2‘ pim i
FPP 2
201-DQED 18 3| VBT
Bl BRI
B = 2
STARTER SOLENOID DELTSCH_ 1868208122 TERMNAL
“WM—6P LOCK
PUSH ON FEMALE TEUTSH 19116388208 OUNTING CUP
IJJMJ&EmPWaH OONNECTOR °
NP 7903193 TERAINAL
750-0WHTE 14 1 | START IN (NTERUPT TYPE)
22 VBAT
» Bni B o I
1062120168 TERMINAL
P 24 Enmnm
BESR 101328 a0 wounnes e
gg DIAQIDSTI: OONNECTDR
28 901-0 YELOW 18 DEUTSEH- Was- 1839 LOCK
A rer GELTSCH 1862 14-8122 TeRu
“TWIST WIRES 18 TUI FULL LENGTH 1_900-0 GAEEN 18 B m"-“
ALTERNATOR
7-SRED18 A DIGNOSTIC CONNECTOR CAP
VW FUSE HOLDER
210-ARED18 B 5 AP PED, 12084573 CONN m:ﬂm#wmm
ZWI-TREDIE . C PED_ 12877411 TERM DEUTSCH ‘"l_mcgi'
mi-ammie 0| (O] RART | - i2eiais st YAZAKD 7123-2128 CONNECTOR ol -
PED_ 12612300 PLUG TERMINAL M1€ @ (MATE TO DIGNOSTIC CONNECTOR)
WusED __E | WAYTEK 38078 CAP PED_12183881
| B [ [0] wes PED_1Z118783 CLP
|
ALTERNATOR
60A
@. 2-0 RED 1
l RING TERMINAL 1/4ME.3
110626-5001
|
138-A Aok 18 2(7on FUEL PUMP
AMP_174352-2 CONN
721-8 RED 16 1 Q AMPT 171662—1 TERM
AMPT 1728882 SEAL

751-CRED 16

FUEL PUMP TEST PORT

PED_ 12818973 CONNECTOR
PED_ 12012300 CAVITY PLUG

135-¥ BLACK 16

PED_12015792 CONNECTOR

PED_ 1?|WIEFNFEIIM.E(‘HI|!M)
PED 12089188 TERM FEMALE (18/28 AWG)
PED_ 12015323 SEAL

FUEL PUMP TEST PORT CAP

114 of 369

Utilev)Sefvice|Manual 2,215 Biskuel SystemRev 0



Step |

DTC-16 Never Crank Synced at Start

Action

Did you perform the On-Board (OBD) System
Check?

Value(s)

Yes
Go to Step (2)

No

Go to OBD System
Check Section

*  Check that the ECM ground terminal C014 is
clean and tight

Repair the circuit as
necessary. Refer to Wir-

2 Are the ground connections clean tight and in the Go to Step (3) ing Repairs.intEngine
proper location? Electrical.
»  Disconnect the ECM connector C001
* Using a DVOM check for continuity between Repair the open circuit
3 cam angle sensor connector pin A and the Go To Step (4) | as required. See wire
ECM connector pin 20 harness repair section.
Do you have continuity?
* Using a DVOM check for continuity between Repair the open circuit
4 cam angle sensor connector pin C and ECM Go To'Step.(5) | as required. See wire
connector pin 21 | .
- harness repair section.
Do you have continuity?
* Using a DVOM check for continuity between
cam angle sensor connector pin D and ECM Repair the cam signal
5 connector pin 23 Go To Step (6) shorted to ground
Do you have continuity?
* Inspect ECM connector pins 20, 21 and 23 for Correct the prob-
6 damage corrosion or contamination. P Go To Step (7)
. . lem as required
Did you find a problem?
* Run the diagnostic chart for DTC 342
! Did that correct the problem? Go to Step (9) Go To Step (8)
* Run the diagnostic chart for DTC 337
8 Did that correct the problem? Go To Step (9) -
* Remove all test equipment except the DST.
* Connect any disconnected components, fuses,
etc.
* Using the DST clear DTC information from the
ECM.
* Turn the ignition OFF and wait 30 seconds.
» Start the engine and operate the vehicle to full
9 operating temperature System OK |Go to OBD system check

* Observe the MIL

* Observe engine performance and driveability

» _After operating the engine within the test pa-
rameters of DTC-16 check for any stored
codes.

Does the engine operate normally with no stored

codes?
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IV. FUEL TEMPERATURE AND PRESSURE

SENSOR
REMOVAL PROCEDURE

Disconnect the negative battery cable.

Relieve the LPG fuel system pressure. Re-
fer to XXI. LPG FUEL PRESSURE RELIEF.
Locate the Fuel Temperature and Pressure

| CAUTION

The HEGO is sensitive to silicone based
products an can become contaminated.

Avoid using silicone sealers/lubricants.

Sensor under the LP fuel rail. NOTE: Do not 2. Plug in harness cqnnector. .
confuse the Temperature and Pressure Sen- 3. Install the sensor into the Fuel Rail port. Se-
sor with the MAP Sensor located on the cure with retaining screy G _jfrque to
i 10Nm+/-1.0Nm (7-9 ft.lbs).
Intake Manifold. .
Leave harness connected to sensor before 4. Re_c onnect the negative battgry cablg.
5. Using the DST, clear DTC information from
removal.
Remove retaining screw and carefully re- the ECM.
move the sensorgfrom the Fuel Rail {)rt 6. Turn the ignition OFF.and wait 30 seconds.
port. 7. Start the vehicle and let run until it reaches

6. Disconnect harness plug.
7. Inspect port for debris or “heavy ends” and
remove with a Safety Solvent if necessary.

normal operating temperature.
8. If a DTCcode is found, refer to the Electrical
Section for further diagnosis.

V.. OIL PRESSURE SENDER
REMOVAL PROCEDURE

1. Disconnect the negative battery cable.

2. Locate the Oil Pressure Sender on the side
of the engine block.

3. Remove electrical connection from sender.
Remove the Sender (do not remove the
brass adapter from the engine block).

Fuel Temperature and Pressure Sensor

INSTALLATION PROCEDURE

J WARNING 1. Apply Loctite 567 (or equivalent high-temp

= thread locker/sealer) to the threads on the
Oil Pressure Sender.

2. Install Oil Pressure Sender. Torque until
tight.

Only use a Safety Solvent to clean any part
of the fuel system. Harsh cleaners such as
carb or brake cleaners may damage gas-

kets, O-rings; seals and other non-metallic 2 ;Ieugo'r?neelgcggéﬂtﬁzngzggg; cable
compgAents WAhe fuel system. 5. Using the DST, clear DTC information from
the ECM.
INSTALLATION 6. Turn the ignition OFF and wait 30 seconds.
_ _ _ 7. Start the vehicle and let run until it reaches
1. Lubricate O-rings on the sensor with petrole- normal operating temperature.
um jelly or Vaseline. 8. If a DTC code is found, refer to the Electrical
Section for further diagnosis.
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DTC 107-MAP Low Voltage

1 115-R SRN 20 Sensor Ground
p 9 79 WHT 41 MAF Signal
3 261-5 19 5 Violis
-
ECM

Conditions for Setting the DTC

* Manifold Absolute Pressure Sensor
* Check Condition-Engine cranking or running

* Fault Condition-MAP voltage less than'0.200 with throttle position greater than 3.5% and engine RPM
less than 3000

* MIL-ON
* Adaptive-Disabled
* Fueling is based on RPM and TPS Limp-Home Condition during this fault.

Circuit Description

The Manifold AbsolutePressure sensor is a pressure transducer connected to the intake manifold. It is used
to measure the pressure.of air in the intake manifold. This reading is used in conjunction with other inputs to

estimate the airflow rate to the engine, which determines the fuel flow rate. This fault will set if the MAP volt-

age is less than 0.200 with TPS greater than 3.5% and engine RPM less than 3000. The adaptive Learn will
be disabled for.the remainder of the key on cycle and the MIL command is on.
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VI.

VI

=

MANIFOLD PRESSURE (MAP) SENSOR

MAP Sensor

REMOVAL PROCEDURE

Disconnect the negative battery cable.
Locate the MAP Sensor at the top of the in-
take manifold and disconnect the MAP
electrical connector.

Remove the two retaining bolts.

INSTALLATION PROCEDURE

Install the MAP and torque the two retaining
to 2.1 Nem (19 in. Ibs.).

Reconnect the negative battery cable.

Using the DST, clear DTC information from
the ECM.

Turn the ignition OFF and wait 30 seconds.
Start the vehicle and let run until it reaches
normal operating temperature.

If a DTC code is found, refer to the Electrical
Section for further diagnosis.

.AIR TEMPERATURE (IAT) SENSOR

Air Temperature Sensor or IAT.
REMOVAL PROCEDURE

Disconnect the negative battery cable.
Locate the Air Temperature Sensor next to
the MAP sensor on the side of the intake
manifold

Remove electrical connector.
Remove the sensor.

hw

INSTALLATION PROCEDURE

Inspect and replace seal if necessary.

Install IAT Sensor. Torque to 19 Nem (14 ft. Ibs.).
Reconnect electrical connector.

Reconnect the negative battery cable.

Using the DST, clear DTC information from
the ECM.

Turn the ignition OFF and wait 30 seconds.
Start the vehicle and let run until it reaches
normal operating temperature.

8. Ifa DTC code is found, refer to the Electrical
Section for further'diagnosis.

aprwdE

N o

VIIl. ENGINE COOLANT TEMPERATURE
SENSOR (ECT)

X
N\

Engine Coolant Sensor or ECT.
REMOVAL PROCEDURE

1. Disconnect the negative battery cable.

2. Locate the Engine Coolant Temperature
Sensor below the intake manifold next to the
thermostat housing.

3. Remove electrical connector.

4. Drain the cooling system

| CAUTION

The coolant may be hot. Use caution when
removing hose(s) to prevent contact.

5. Remove the sensor.

INSTALLATION PROCEDURE

1. Apply a minimal amount of pipe thread seal-
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LACK OF POWER, SLUGGISHNESS, OR SPONGINESS

Checks Action

DEFINITION: The engine delivers less than expected power. There is little or no increase in speed
when partially applying the accelerator pedal.

Preliminary Checks

Refer to the LPG Fuel system OBD System Check.

Compare the customer’s vehicle with a similar unit to verify customer has
an actual problem. Do not compare the power output of the vehicle oper-
ating on LPG to a vehicle operating on gasoline as the fuels do have
different drive feel characteristics.

Remove the air filter and check for dirt or restriction.

Check the vehicle transmission.

Refer to the OEM transmission diagnostics.

Fuel System Checks

Check for a restricted fuel filter, contaminated fuel, or improper fuel pres-
sure. Refer to LPG Fuel System Diagnosis.

Check for the proper ignition outputvoltage with the spark tester J 26792
or the equivalent.

Check all air inlet ducts for condition and proper installation.

Check for fuel leaks around the regulator and lines leading to and from
the regulator.

Verify that the LPG tank manual shut-off valve is fully open.

Verify that liquid fuel (notvapor) is being delivered to the Regulator.

Sensor Checks

Check the Heated Exhaust Gas Oxygen Sensors (HEGO) for contamina-
tion and performance. Check for proper operation of the MAP sensor.
Check for proper-operation of the TPS and FPP sensors.

Exhaust System Checks

Check the exhaust system for a possible restriction:

Inspect the exhaust system for damaged or collapsed pipes.

Inspect the muffler for signs of heat distress or for possible internal fail-
ure.

Check for possible plugged catalytic converter.

Engine Mechanical
Check

Check the engine for the following:

Engine compression.

Valve timing.

Improper or worn camshatt.

Refer to Engine Mechanical in the Service Manual.

Additional Check

Check the ECM grounds for being clean, tight, and in their proper loca-
tions.
Check the alternator output voltage.

If all procedures have been completed and no malfunction has been found,
review and inspect the following items:

Visually and physically, inspect all electrical connections within the sus-
pected circuit and/or systems.
Check the DST data.
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Installation of DST Software

[ —

. o= » Computer » IMPCOSTICK (E) » Search IMPCOSTICK (E)

Orgamze v Share with v Burn New folder
»{ Favorites | ] DST
Bl Desktop i File folder
& Downloads

O
= Recent Places

Bl Desktop
| Libraries
5| Documents
Jﬁ Music
[ Pictures
£ videos
A Peter Ridgen
/M Computer
cﬂ Network
[53 Control Panel
& Recycle Bin
I Japan offline Files

1 item

-

Open the DST_folder

()

K| > Computer » IMPCOSTICK (E) » DST » X
=~ 0 @ ‘

Share with v Burn New folder
J Favorites Name Date modified Type
Bl Desktop . Latest_4G_Display 2012-06-201:38 PM  File folder

Organize v

& Downloads
=, Recent Places

m

B Desktop
4 Libraries

B Documents
J’ Music
&=/ Pictures
4§ videos
‘ B Peter Ridgen
M Computer
&, Local Disk (C:)
<5 DVD RW Drive (D:)
e IMPCOSTICK (E:)
. DST
ca HP_TOOLS (F:)
¥ Production (K:)
# Sales (L)
o8 aridaen (M:) n
’ 1 item

e Open the Latest_4G Display folder
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Step \

Action

~ Key OFF
* Disconnect ECM connector

\ Value(s)

Yes

No

Repair the circuit
as necessary.

9 [|* Check for continuity between MAP sensor con- Go To Step (10)| Refer to Wiring
nector pin 3 and ECM 5 volt reference pin 19. Repairs in En-
Do you have continuity between them? gine Electrical.
* Check for continuity between MAP sensor con- Repair the cir-
nector 5 volt reference pin 3 and engine ground cuit as
Do you have continuity? necessary. Re-
10 fer to Wiring Go to Step (11)
Repairs in En-
gine Electrical.
* Inspect ECM and MAP wire harness connector Repair the cir-
and terminals for corrosion, contamination or cuit as
mechanical damage necessary. Re-
11 /Any problems found? fer to Wiring Go to Step (16)
Repairs in En-
gine Electrical.
* Replace ECM. Refer to ECM replacement in the
12 Engine Controls Section. Go To Step (17) -
Is the replacement complete?
» Disconnect ECM connector Repair the circuit
*  Check for continuity between MAP sensor con- as necessary.
13 nector signal circuit pin 2 and ECM signal pin'41 Go to Step (14) | Refer to Wiring
Do you have continuity between them? Repairs in En-
gine Electrical.
* Check for continuity between MAP sensor con- Repair the cir-
nector signal pin 2 and engine ground cuit as
Do you have continuity? necessary. Re-
14 fer to Wiring Go To Step (15)
Repairs in En-
gine Electrical.
* Replace ECM. Refer to ECM replacement in the
16 Engine Controls Section. Go to Step (18) -
Is the replacement complete?
* Replace/MAP sensor
17 |Is the replacement.complete? Go To Step (18) -
* Remove all test equipment except the DST.
* ~ Connect any disconnected components, fuses,
etc.
» Using the DST clear DTC information from the
ECM.
*  Turn the ignition OFF and wait 30 seconds.
18 |+ Start the engine and operate the vehicle to full System OK Go to OBD Sys-

operating temperature and observe the MIL

* Observe engine performance and driveability

* After operating the engine within the test param-
eters of DTC-107 check for any stored codes.

Does the engine operate normally with no stored

codes?

tem Check
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DTC 221-TPS 1 Higher Than TPS 2

Step Action Value(s) Yes (\[o]
Did you perform the On-Board (OBD) System Check? Go to OBD Sys-
1 - Go to Step (2) tem Check
Section
* Key ON, Engine OFF .
* DST (Diagnostic Scan Tool) connected in System Interm||t(taenr]1t prob-
2 Data Mode Go to Step (3) Go'to Intermittent
Does the DST display more than a 20% difference be- section
tween TPS 1 and TPS 2?
* Key OFF
» Disconnect electronic throttle connector C031
3 | Key ON . . Go.to Step (5) Go to Step (4)
* Change DST mode to DBW (drive by wire) test
mode
Is the voltage for TPS 1 less than 0.1 volts?
* KeyOFF Repair the TPS 1
* Disconnect ECM wiring harness connector C001 circuit shorted to
* KeyON voltage as nec-
4 Using a DVOM check for voltage between ECM essary. Refer to Go'to Step (9)
connector TPS 1 signal pin 5 and engine ground Wiring Repairs in
Do you have voltage? Engine Electrical.
* Jump TPS 1 signal pin 6 to the 5 volt reference pin
5 3 at connector C028 Go to Step (6) Go to Step (8)
Does DST display TPS 1 voltage over 4.95.volts
* Inspect wire terminals at throttle connector for dam- Repair the circuit
age corrosion or contamination as necessary.
6 |Any problems found? Refer to Wiring | Go to Step (7)
Repairs in Engine
Electrical.
* Replace the electronic:Throttle
! Is the replacement complete? Go to Step (12) i
~ Key OFF Repair th
* Disconnect ECM wire harness connector C001 cisc?,l?tlras i;f:srl
* Using a DVOM:.check for continuity between throttle
8 : ; Go to Step (9) sary. Refer to
connector TPS.1 signal pin 6 and ECM connector Wiri .
X . iring Repairs in
TPS 1 signal pin39 . :
w Engine Electrical.
Do you have continuity between them?
» _Using a DVOM check for continuity between throttle Repair the open
connector signal ground pin 2 and ECM connector circuit as neces-
9 signal ground pin 20 Go to Step (10) | sary. Refer to
Do you have continuity between them? Wiring Repairs in
Engine Electrical.
* Inspect ECM connector terminals for damage corro- Repair the circuit
sion or contamination. as necessary.
10 |Any problems found? Refer to Wiring | Go to Step (11)
Repairs in Engine
Electrical
11 [  Replace ECM Go to Step (12) -

Is the replacement complete?
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DTC 277-Injector Driver 6 Shorted

S Action Value(s) Yes | No
Did you perform the On-Board (OBD) System Check? Go to OBD Sys-
1 _ Go to Step (2) tem Check
Section
* Key On, Engine Running ;
* DST (Diagnostic Scan Tool) connected in System Ry Ment
2 Data Mode Go To Step (3) problem'
. Clear System DTC 277 Goyp Mtermittent
Does DTC 265 reset with the engine idling? section
* Key Off
» Disconnect the injector connector C041
* Using a high impedance DVOM, measure the re-
3 SiSta?lCE bgetweepn the (2) pins of the injector GoToStep (5) | GoTo Step (4)
Does the DVOM display a resistance value of 5 ohms or
more?
* Replace the Fuel Injector
4 Is the replacement complete? Go to Step (8) -
» Disconnect the ECM wire harness connector C001 Repair the short-
*  KeyON ed to voltage
* Using a DVOM check for voltage between the ECM injector driver
5 connector pin 100 and engine ground circuit as neces- | Go to Step (6)
Does the DVOM display voltage? sary. Refer to
Wiring Repairs in
Engine Electrical.
* Replace Fuel Injector
6 Is the replacement complete? Go to Step (8) i
* Replace ECM. Refer to ECM replacement in the
7 Engine Controls Section. _ Go To Step (9) _
Is the replacement complete?
* Remove all test equipment except the DST.
* Connect any disconnected components, fuses, etc.
* Using the DST clear DTC information from the
ECM.
*  Turn the ignition‘OFF and wait 30 seconds.
g [ Start the engine and operate the vehicle to full op- System OK Go to Step (7)

erating temperature

* Observe the MIL

* Observeengine performance and driveability

* < After operating the engine within the test parame-
ters of DTC 277 check for any stored codes.

Does the vehicle engine normally with no stored codes?
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DTC 642-External 5V Reference Low

Action
Did you perform the On-Board (OBD) System Check?

Go to OBD Sys-

Go to Step (2) tem Check
Section
* Key ON, Engine Running Intermittent
* DST (Diagnostic Scan Tool) connected in System Go to Step (3) problem'
Fault Mode Go'to Intermittent
Does DST display DTC 6427 section

» Key OFF

» Disconnect ECM connector C001

* Using DVOM check for continuity between ECM
5 volt reference pin 19 and engine ground

Do you have continuity?

Go to-Step (5)

Go to Step (4)

* Replace ECM
Is the replacement complete?

Go to Step (7)

*  While monitoring DVOM for continuity between
ECM 5 volt reference and engine ground disconnect
each sensor (below) one at a time to find the short-
ed 5 volt reference. When continuity to ground is
lost the last sensor disconnected is the area of sus-
picion. Inspect the 5 volt reference supply.wire
leads for shorts before replacing the sensor.

*  IAT

- ECT

» Electronic throttle

* Gasoline or LPG temperature sensor

~ FPP sensors

* Crankshaft / camshaft.sensor

* Oil pressure transducer

\While disconnecting each sensor one at a time did you

lose continuity?

Go to Step (6)

Repair shorted
wire harness

* Replace the last'disconnected sensor
Is the replacement complete?

Go To Step (7)

* Remove all test equipment except the DST.

* Connect any disconnected components, fuses, etc.

* Using the DST clear DTC information from the
ECM.

*  Turn'the ignition OFF and wait 30 seconds.

» ~=Start the engine and operate the vehicle to full op-
erating temperature

*  Observe the MIL

* Observe engine performance and drivability

»  After operating the engine within the test parame-
ters of DTC-642 check for any stored codes.

Does the engine operate normally with no stored

codes?

System OK

Go to OBD Sys-
tem Check
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DTC 1616-Invalid Interrupt

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

* Engine Control Module

* Check Condition-Key on

* Fault Condition-Internal microprocessor error

*  MIL-On

* Adaptive-Disabled for the remainder of the key-ON cycle
* Power Derate level 2

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed. Several dif-
ferent things can happen within the microprocessor that will cause this fault. The ECM will attempt to reset
itself in the event this fault is set. The MIL command is on and will remain on until the code is cleared using
the DST. Power Derate level 2 will be enforced limiting maximum power.
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DTC 2128-FPP 2 Voltage High

Action
Did you perform the On-Board (OBD) System Check? Go to OBD Sys-
1 - Go to Step (2) tem Check
Section
* Key ON, Engine OFF
* DST (Diagnostic Scan Tool) connected in System Greater than
2 Data Mode 4.80 volts Go to Step (3)| Go to Step (3)
Does the DST display FPP voltage of 4.80 volts or '
greater with the foot pedal in the idle position?
» Slowly increase FPP while observing FPP 2 voltage Intermittent
3 Does DST FPP voltage ever exceed 4.80 volts? GoTo Step (4) problem_
Go to Intermittent
section
» Disconnect FPP sensor connector C018 Below 0.200
4  |Does the DST now show FPP 2 voltage below 0.200 volts: Go To Step (5) | Go To Step (6)
volts?
* Replace FPP sensor
S Is the replacement complete? Go To Step (10) i
* Key OFF
» Disconnect ECM connector C001. Using a DVOM Repair the open
6 check continuity between connector C018 pin 6 and Go To Step (7) |ground circuit as
ECM sensor ground pin 77 required
Do you have continuity?
* Key ON. Using a DVOM check for voltage between Repair the signal
7 the FPP connector pin 2 and engine/ground No voltage shorted to volt- | Go To Step (8)
Do you have voltage? age circuit
* Inspect ECM and FPP connectors and pins for Repair the circuit
damage corrosion or contamination as required. See
8 Did you find a problem wire harness re- Go To Step (9)
pair section
* Replace ECM
9 Is the replacement complete? Go To Step (10) i
* Remove all test equipment except the DST.
* Connect any disconnected components, fuses, etc.
* Using the DST clear DTC information from the
ECM.
*  Turnthe ignition OFF and wait 30 seconds.
* _Start the engine and operate the vehicle to full op-
10 erating'temperature System OK Goté?nOCBh[;CSkys-
*  Observe the MIL
+ "Observe engine performance and driveability
> After operating the engine within the test parame-
ters of DTC-2128 check for any stored codes.
Does the engine operate normally with no stored
codes?
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