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Component Location
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Component Location
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5-3

General Procedures for Pinpoint Testing

Inspection

The basic diagnostic procedure recommended for most sensor and actuator circuits is to
disconnect the harness at the connector and inspect for corrosion, bent pins, spread pins or any
condition that could cause a loose or intermittent connection.

Connector Checks to Ground (B-)

Measure the resistance of all wiring harness connectors to ground (preferably the negative battery
cable) to determine if a short to ground condition is present. It is important that during this test
all accessories, including the dome light, be turned off. Current flow in the system will
affect resistance readings. If the reading is fluctuating greatly, disconnect the battery and
measure to the negative battery cable.

+ Signal return should measure less than 5 ohms.

+ The VREF and signal lines. with the processor connected, will normally measure greater than 50
k ochms.

» Power ground on an actuator circuit should measure less than 5 chms. The control side of an
actuator circuit wilf also normally measure greater than 50 k chmes.

Connector Voitage Checks

The next step is to turn the ignition key to the ON position and measure if the expected voltages
are present at the connector. On circuits with expected voltages this test will verity the integrity of
that circuit. On circuits without an expected voltage this test will determine if that circuit is shorted
or miswired to a voltage source.

« Signal return should measure less than 2.5 volts.

+ VREF should measure 4.5-5.5 volts. If this is higher or lower than expected. disconnect sensors
one at a time to determine if a sensor is biasing the circuit and refer to VREF pinpoint
procedures.

« Signal lines will measure either 0-.25 V if the circuit is designed to pull down when disconnected
or a higher voltage {normally 4.6-5. or 12 V) if it is designed as a pull up circuit. A pull up signal
circuit that measures the expected value normally indicates a good circuit.

« Actuator circuits may be either on/off type circuits (normally 12 volts) or puise width modulated
circuits {12 volts controlled by a % duty cycle).

+ Communication circuits are similar to sensor circuits when disconnected in that they will be
designed to either pull up or pull down when disconnected. Measuring the expected voltage of a
communication circuit when disconnected will often discern its condition.

2004 Powertran Contre :Emssions Dagnoesis. 6.0L Digscl  12:2003



5-4 Pinpoint Tests

General Procedures for Pinpoint Testing

Harness Resistance Tests

Harness resistance tests are carried out when a circuit is suspected of having high resistance or
being open. These tests are carried out with the ignition off. Measure resistance from the sensor
connector end to the processor connector. If an open circuit or high resistance is encountered, the
problem is most easily isolated by separating the circuit at the interim connectors and measuring
resistance through both halves of the circuit.

2004 Powertraun Control: Evissions Dagnesis. 820 Diese! 122003
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Vehicle Battery A
Circuit Function
With the ignition switch in the START or RUN position, voltage is applied to the coil of the
powertrain controi module (PCM) relay. The applied voltage energizes the relay and closes the
Internal relay contacts. With the relay contacts closed, vehicle power (VPWR) is supplied to the
PCM,

Fault Detection
Venhicle power is monitored by the PCM. When the voltage is above or below a pre-calibrated
value, an internal counter will increment until a DTC is set.

A CAUTION: The PCM harness connectors must be properly seated and the connector
latch properly attached to eiiminate possible driveability concerns or a no start condition.
installing the PCM connectors on an angle may cause an improper connection,
misdiagnosis and damaged components. Install the connector until the lever pivots and
seats itseif. Apply light pressure to get the connector into position on the PCM and then
fully seat the connector.

Note: Visually ingpect the harness connectors for corrosion, damage. proper mating and correct

pin tension.

Note: When the PCM is disconnected additional DTCs will be setl. Clear all DTCs after restoring

the vehicle.

DTC Description
» PO5B0O = System Voltage
» P0562 = System Voitage Low
» PO563 = System Voltage High

3|7
[
85 ——E |: D——ae
1
30 —4|
BODY HARNESS PCM RELAY
CONNECTOR CONNECTOR
A00B6708
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Vehicle Battery

_ -_ — —

— REPAIR as necessary. |
- REFER to the Workehop |

— REPAIR the open ground |

b———____  TestSteps R | Resuits il_ Action to
. A1 DIAGNOSTIC TROUBLE CODES (DTCS) \
"_ . P0560, P0562. OR PosE3 . '
| Note: DTC PUS63 may set during a 24 vort  Yes - GOto A2
_ jump start. No |
! DTC P0562 may set during crank with a low '
| battery condition. ! ! Manual Section
| * Check the battery and charging system : |
| voltages. REFER to Warkshop Manual - '
- Section 414, !
| * Are the battery and charging system ! I
L *_v_qllige_sy_tﬂn specifications? | 0
i A2 | CHECK THE PCM RELAY VOLTAGE ; i
—LiReurs { '
Note: For E-Series. the PCM dinde is internal to Yes : >| GO to A3.
| the battery junction box (BJB}. .| No ) REPAIR the circ
i REFER to the Wiring Diagrams Manual for [ | question.
_ PCM relay coil pin locations. i ,
| * Key off ' !
i * Disconnect the PCM relay. [
* Key on, engine off .
| * Measure the voltage between the PCM relay | !
| battery voltage circuit pin 30. harness side | i
and ground; and measure the voltage :
[ between the PCM relay coil power circuit, l !
harness side and ground. ; |
| * _Are the voltages greater than 10.5 volts? .. - |
| A3 T CHECK THE PCM RELAY COIL GROUND | |
} | CIRCUIT |
' Note: For F-SuperDuty/Excursion. the PCM ~Yes = GO to A4
i diode is internal to the central junction box | No |
| (CJB). i | circuit,
' REFER to the Wiring Diagrams Manual for : |
| PCM relay coil pin locations. ' ’
i * Connect a test lamp between the PCM relay | |
' pin 30. harness side and the PCM relay coil .
| ground circuit, harness side, i
* Is the test lamp illuminated? _
g e e et LA -
Ad | CHECK THE PCM RELAY  — ~ .
| * Perform the PCM relay component test. ' Yes -l GO 1o A5
| REFER to Wiring Diagrams Cell 149 ' N sl INSTALL a new
Component Testing. . :
| * Does the PCM relay pass the component | |
test? — R

Take |

414.

uit in |

PCM relay.

2004 Fowetrain Conteol/Emissiors Ciagnosts,
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Pinpoint Tests 5-7
Vehicle Battery A
| Test Steps | Results | Action to Take |
A5 | CHECK THE PCM POWER CIRCUITS FOR
iﬁ AN OPEN
. Key off. Yes -» GO to AS.
. * Disconnect the PCM body harness ‘ No s REPAIR the circuit in
‘ connector, , question
* Measure the resistance between the PCIM '
relay pin 87. harness side and the PCM ;
i body harness connector pins 34 and 46. !
| harness side. '
* Are the resistances less than 5 ohms?
AB ‘[ CHECK THE PCM GROUND CIRCUITS FOR

L_ | AN OPEN _ _

: * Measure the resistance between the PCM Yes — CLEAR the DTCs. REPEAT
body harness connectar pins 10, 11 and 23, the self-test. If DTC P0O560,
harness side and ground. PQO562. or PO563 is present

* Are the resistances less than 5 ohms? again, INSTALL a new PCM.

REPRAIR the circuit in
question, ]

No 3
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5-8 Pinpoint Tests

| Reference Voltage B

|

Circuit Function

Reference voltage (VREF) is a positive voliage {Aapproximately 5.0 volts = 3%) that is an output by
the powertrain control module (PCM}. This consistent voltage is used by alt 3-wire sensors. Signal
return (S1G RTN) is a dedicated ground used by mos! sensors and some other inputs.

Note: Enter this pinpoint test only when a check for VREF has failed in the sensor pinpoint tests
for 3-wire sensors and actuators.

Note: A VREF circuit shorted to ground will cause a no-start condition. No DTCs will be present
due 10 the inability of the PCM to communicate with the scan tool.

ZAN CAUTION: The PCM harness connectors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns or a no start condition.

Note: Visually inspect the harness connectors for corrosion, damage, proper mating and correct
pin tension.

Note:  When the PCM is disconnected additional DTCs will be set. Clear all DTCs after restoring
the vehicle.

| LRemembeﬂ

This pinpoint test is intended to diagnose only the foilowing:
* sensor harness circuits: SIG RTN, VREF

« 3-wire sensors and actuators

» PCM

S Puwartzgn Corred Forssions Diagnesis 6.5 Diasp: 12:2003
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Reference Voltage B
PCM
BY
TO SENSORS
—1 YREF
|| — -
PROCESSOR :J']_ SFNSOR SIGNAL 3 )
— SIGAIN N
I___| 77
o 3-WIRFE
= FRCM SENSOR
SENSORS
= AD059946
B} . Test Steps _ Results - ~ Action to Take 1
B1 | CHECK VREF CIRCUIT |
Note: More than one VREF circuit may be Yes - GO 1o B4.
present. afl VREF circuits must be checked. No J GO to B2
*  Key off. i '
* Disconnect any 3-wire sensor, |
= Key on. !
* Measure the voltage between VREF signal
circuit and ground.
~ * s thg_voltage__betw_een 4.5 and 5.5 volts?
B2 CHECK VREF FOR A SHORT TO GROUND
»  Key off. Yes — GO to B3.
*+ Disconnect the PCM harness connector. ' No _)! REPAIR short in circuit
*  Measure the resistance between suspect RESTORE the vehicle ’
sensor VREF circuit and ground. CLEAR DTCs and RETEST
* |s the resistance greater than 10,000 . the system
. _ohms? | | | | |
| B3 CHECK VREF CIRCUIT FOR AN OPEN
*  Measure the resistance between PCM | Yes — INSTALL a new PCM.
harness connecter and faulty sensor VREF RESTORE the vehicle.
circuit, CLEAR DTCs and RETEST
. + Is the resistance less than 5 ohms? the system.
‘ No -» REPAIR open in VREF circuit.|
| i | RESTORE the vehicle. |
| CLEAR DTCs and RETEST
. o | the system. _

2004 Powert:ain Centrol-Emissions Diagnoss, & GL Diesel 12/2003



9-10 Pinpoint Tests

Reference Voltage B

T T e ———— _—
| Test Steps ___Results _J T " acq k |
—— _— K — —p— =0 lake
B4  CHECK VREF AND SIG RTN CIRCUITS OF = I |

- IFaULTED sEnsoR | | '
* Disconnect suspect sensor. I Yes - WIGGLE the harness. .|

| * Key on. | | CHECK for damaged or |

|' * Measure the voltage between VREF circuit | corroded pins. CHECK for
! and SIG RTN circuit at the hamess | 1oose cannection. RESTORE |'
| connector of the failed sensor. | | the vehicle. CLEAR DTCs

| * Is the voltage between 4.5 and 5.5 volts? | and RETEST the system,

B5 | CHECK 86 AN GRcu e e — 1N 4 GO0wes |
BS | CHECK SIG RTN CIRCUIT FOR AN OPEN | : |
H——L—.________._.____
*  Key off. | Yes ---—>| GO to B8. |
i * Measure the resistance between SIG RTN No -5 REPAIR open in SIG RTN .
circuit and ground, | e e |
| : - | circuit. RESTORE the vehicle
! * Is the resistance less than 5 ohms? | CLEAR DTCs and RETEST |
o —_ lhessem )
| B6 'CHECK VREF CIRCUIT FOR A SHORT TO ' |
— lgrowo T T | |
i * Disconnect the PCM harness connector of ‘ Yes — GO to B7. |
. faulty sensor. N —, REPAIR VREF circuit short t
| * Measure the resistance between VREF | © | ground. RESTOEE%LS © 0‘
clreuit and ground. . vehicle. CLEAR DTCs and
| * Is the resistance greater than 10,000 | | RETEST the system
ohms? : ' '
| B7 [ CHECK VREF CIRCUIT FOR AN OPEN - |
| *  Key off | Yes N INSTALL a new PCM.
* Measure the resistance between the PCM | | RESTORE the vehicle. |

| harness connector VREF signal circuit and ' CLEAR DTCs and RETEST
fauit sensor VREF circuit. | the system, ‘

* Is the resistance less than 5 ohms? No -5 REPAIR open in VREF circuit|
| | ‘ RESTORE the vehicle.

 CLEAR DTCs and RETEST

‘ the system.

N—

2004 Powertrain Contral/Emissions Diagnosis. 6.0L Desel 12:2003
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Clutch Pedal Position (CPP)/Neutral
Start Switch C

Signal Functions

The normally clqsed clutch pedal position (CPP) switch detects when the clutch pedal is pressed
(manulal transmissions) to disable the speed control system and PTO and raised-idie mode. Switch
actue:tlon occurs as the clutch is initially pressed prior to disengaging the transmission at the top of
travel,

HOT IN START OR RUN

PCM

BODY I- ] 45 71 CENTRAL
CONNECTOR 1 (29 1 JUNCTION
1 | BOX
s} ! 104 !
] I - I
(10A)
N
| U
AD0OB7384

AN CAUTION: The powertrain control module (PCM)} harness connectors must be properly
seated and the connector latch properly attached to eliminate possible driveahility concerns
or a no start condition. Installing PCM connectors on an angle may cause an improper
connection, misdiagnosis and damaged components. Install the connector until the lever
pivots and seats itself. Apply light pressure to get the connector into position on the PCM
and then fully seat the connector.

Note: Visually inspect the harness connectors for corrosion, damage. proper mating and correct
pin tension.

Note: When the PCM is disconnected additional DTCs will be set. Clear all DTCs after restoring
the vehicle.

DTC Description
« PO704 = Clutch Switch Input Circuit Malfunction

2004 Powertrain Control/{Emrssions Diagnosis, 6.0L Diesel 12/2003
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Pinpoint Tests

Clutch Pedal Position (CPP)/Neutral C
Start Switch
T OGO s________ | Resuts ActontoTae |
| C1_| DIAGNOSTIC TROUBLE CODE (DTC) Po704 | | |
| Note: Refer to the PCM and component | Yes -1 GO to C2. |
| ;?nr:)no?rc]:ttotreg;n numbers at the beginning of this | No ) GO to €4, |
| Note: No PID transition indicates a CPP circuit i |
| failure. | | |
| * Connect the scan tool. [ . |
* Keyon. ' ! '
| ~ Access CPP/PNP PID. | | |
| *  Apply and release the clutch pedal. | |
| — . _Doesthe PiDread ONonly> ' 4
(G2 CHECKCPPSWITOR B -
a * Disconnect the CPP switch. " ves —| INSTALL a new CPP switch.
| * Daes the PID go to OFF? | | RESTORE the vehicle, |
| | ' CLEAR DTCs and RETEST |
; - I the system. _'
3 OHECK OPR SR e — 1Mo yGowes
| €3 | CHECK CPP CIRCUIT FOR A SHORT 1O | | |
VOLTAGE '
* Key off ves —| INSTALL a new PCM. |
| * Disconnect the PCM body harness | | RESTORE the vehicle. |
connector, CLEAR DTCs and RETEST
| * Keyon. I | the system. |
| *  Measure the voltage_ between the PCM biody | No —, REPAIR short to voltage.
harness connector pin 36 and ground. | RESTORE the vehicle
* Is the voltage less than 0.2 volts? ' :
| CLEAR DTCs and RETEST |
= . thesystem. =
[ca Tcneokcppsmon | B
| *  Key off. | Yes -3 GO to €5 |
i * Remove CPP switch. _ | No 2 INSTALL a new CPP switch. |
. * Measure the resistance across GPP switch | | RESTORE the vehicle.
| terminais. | CLEAR DTCs and RETEST |
: * Is the resistance less than 5 ohms? | the system. _
05 [GHECK PP ORCUT FOR AN OPEN | [ o —
i * Reinstall CPP switch, | Yes — INSTALL a new PCM. |
* Measure the resistance between the PCM RESTORE the vehicle. .
i body harness connector pin 36 and the | i CLEAR DTCs and RETEST |
nan-powered side of the fuse block. ~ the system, |
I * Is the resistance less than 5 ohms? ' No - REPAIR open in wiring.
| 1 RESTORE the vehicle.
- ! ' CLEAR DTCs and RETEST
- . tesystem |
2004 Pawartrain ControlEmrssions Diagncsiz. 6.0L Oicasl 122007



Pinpoint Tests

Crankshaft Position (CKP) Sensor D

Signal Functions

The crankshaft position (CKP) signal source is a variable reluctance sensor mounted in the right
front side of the engine block. The sensor reacts to a target wheel on the crankshaft. The target
wheel is a 60 minus 2 tooth steel disk with 58 evenly spaced teeth and a SYNC gap {a minus 2
slot wide tooth). The sensor produces pulses for each tooth edge that passes it. Crankshaft speed
is derived from the frequency of the CKP sensor signal. The crankshaft pasition is determined by
synchronizing the SYNC tooth with the SYNC gap signals from the target wheel. Diagnostic
information on the CKP input signal is obtained by carrying out accuracy checks on frequency, and
duty cycle with software strategies.

The powertrain control module (PCM) uses the CKP and camshaft position (CMP} signal to
calculate engine speed and piston position. The CKP creates a signal used by the PCM 10 indicate
cylinder identification in a particular bank. The CKP contains a permanent magnet that creates a
magnetic field. The signal is created when the target wheel rotates and breaks the magnetic field
created by the sensor. The engine will not operate without a CKP signal.

Engine Speed — Is determined by counting the 15 windows on the crankshaft gear each
crankshaft revolution.

injection Control Pressure — Engine speed is one of the controlling variables in the calculation
of desired injection control pressure.

Exhaust Pressure — Exhaust pressure control is a function of engine speed and ioad.

Fue! Quantity Control/Torque Limiting — Engine torque and fuel is controlled and is dependent
on engine speed. Fuel quantity is determined by engine speed.

AN CAUTION: The PCM harness connectors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns or a no start condition.

Installing the PCM connectors on an angle may cause an improper connection,
misdiagnosis and damaged components. Install the connector until the lever pivots and
seats itself. Apply light pressure to get the connector into position on the PCM and then

fully seat the connector.

Note: Visually inspect the harness connectors for corrosion, damage. proper mating and caorrect
pin tension.

Note: When the PCM is disconnected additional DTCs will be set. Clear all DTCs after restoring
the vehicle.

2004 Powaerran Contral/Emissions Diagnosis. 6.0L Diesel 12:2003




Pinpoint Tests

Crankshaft Position (CKP) Sensor

D

= CKP sensor

* PCM

PCM
ENGINE HARNESS
CONNECTOR

ADD79868

DTC Descriptions

This pinpoint test is intended to diagnose the following:

* harness circuits: CKP (+), CKP (-), CKP out and CKP shield

T_. T
11 ;:J_OOOOOOOOC? 1
21 DOCODOCG OO0 12
30 oDLonCo0T 29
(o — i

i

FICM
HARNESS
CONNECTOR

* PO335 = Crankshaft Position Sensor Circuit A
+ P0O336 = Crankshaft Position Sensor Circuit A Range/Performance
* P2617 = Crankshaft Position Qut Faulit

SENSOR
CONNECTOR

2634 Powertrain Control/Emissions Diagnosis. 8.0L Diesel 12:2003




Pinpoint Tests

5-15
™ LR
Crankshaft Position (CKP) Sensor D
Test Steps Results ] Action to Take ji
D1 PRELIMINARY DIAGNOSIS FOR DTCS '
| PO335, PO336. P2617
Note: Some DTCs require that the engine go Yes -—>‘ For DTCs P0335 or P0336: |
through more than one key cycle to set. ' GO to D2 :
Note: DTCs P0336 and P2617 are calibrated to For DTC P2617, GO to D8.
an increment counter. To set a DTC requires No —» Unable to dunlicate condition. |
greater than 5 consecutive fault events in the ‘ | CHECK for lvose connection, !
crank mode or 10 fault events in the run mode. " damaged or corroded 5
Perform the required number of key cycles from terminals or pins. WIGGLE
RUN to START to RUN (cycling to OFF will harness attempting to
reset timer] and then pertorm the KOEQ or recreate the fault. REPAIR as
KOER self-test. . Necessary. REFER to Section |
* Perform the visual inspection. | 3 if a driveability concern !
s Connect the scan tool i exists. BEFER to Section 4 to:
+ Retrieve and record all DTCs. diagnose a no-start condition.
+ Clear all DTCs.
¢ Perform the KOEO on-gemand seli-test.
* Perform the KOER on-demand self-test.
* Is DTC P0335, PO336 or P2617 present? :
D2 | DIAGNOSTIC TROUBLE CODE (DTC) P0335. ;
P0336 . !
Note: Refer to the PCM and component : Yes —>‘ GO to D3
connector pin numbers at the beginning of this No | BEFER to Section 4 to
pinpoint test. diagnose no-start condition.
= Possible causes: .
— one or both sensor outputs open ;
— one of hoth sensor cutputs shorted to !
ground _
— sensor outputs shorted together [
-— one output open and the other output | |
shorted to ground | |
— sensor output shorted to voltage | .
— (KF sensor |
— PCM
= Does the engine start? o
D3 ' CHECK THE RESISTANCE OF THE CKP
" SENSOR S
*  Key off. Yes » GO to D5.
+ Disconnect the PCM engine harness No >| GO to D6,

connector.

* Measure the resistance between PCM _
engine harness connector pin 30 and pin
41,

* Is the resistance between 300 and 400
ohms?

2004 Pownostrair ControlEmissong Dagnosis. 600 Diescl
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Pinpoint Tests

Crankshaft Position (CKP) Sensor

D

Are the resistances less than 5 ohms? |

_—

! Test Steps I Results
- D5 1 CONFIRM PCM FAULT !
Note: Some DTCs require that the engine go i Yes
through more than one key cycle to set. i
* Key on. '
* Reconnect all elactrical connectors. '
* Keyon. | No
* Clear all DTCs. |
*  Perform the KOEQ on-demand self-test,
* Perform the KOER on-demand self-test. |
* 1s DTC P0335, P0336 or P2617 present? |
! !
D6 CHECK CKP CIRCUITS FOR A SHORT TO
' GROUND
| * Disconnect the CKP sensor. 'Yes
_ * Inspect the CKP sensor jor damaged or | No
! corroded pins. '
| * Measure the resistance between PCM |
' engine harness connector as follows:
| — pin 30 and ground
— pin 41 and ground .
! — pin 30 and pin 42 |
— pin 41 and pin 42 |
* Are the resistances greater than 10,000 :
[ chms? |
i D7 I CHECK CKP SENSOR CIRCUITS FOR AN .
. QPEN o
! * Measure the resistance between the PCM | Yes
| engine harness connector pin 30 and CKP
: Sensor harness connector pin 1; and PCM !
i engine harness pin 41 and CKP sensor |
' harness connector pin 2. No

- Action to Take
| .
= INSTALL a new PCM. !
" RESTORE the vehicle |
CLEAR DTCs and RETEST
the system.

Unable to duplicate the
condition. CHECK for loose [
connection, damaged or
| corroded terminals or pins, |
WIGGLE harness attempting |
| to recreate the fault. REFER
| 1o Section 3 if a driveability
concern exists,

—

1
|

— -

|
5 GO to D7, !

- REPAIR short in CKP sensor |
circuit. RESTORE the vehicle.
| CLEAR DTCs and RETEST

. the system, i
|

-3 INSTALL a new CKP sensor. |
- RESTORE the vehicle. i
| CLEAR DTCs and RETEST
| the system.

-» REPAIR open circuit. |
| RESTORE the vehicle, '
. CLEAR DTCs and BETEST |
| the system. '

2004 Powsrtrain ContralEmissicns Diagnosis. 6.0L Disse!l 12,2003



Pinpoint Testis

Crankshaft Position (CKP) Sensor

harness cannector G pin 5 and ground.
» Is the resistance greater than 10,000
ohms?

iNo

; _ Test Steps o I Results » Action to Také. i
M_If\_G_NOSTIC TROUBLE CODE (DTC) P2617 | .
Note: Refer to the PCM, FICM and component ' Yes —| GO to D9.
connector pin numbers at the beginning of this 'No ). Unable to duplicate condition,
pinpoint test. : I CHECK for loose
Note: Some DTCs require that the engine go ' cannections. damaged or
through more that one key cycle to set. corroded pins. WIGGLE
harness attempting to
Note: DTCs P2617 and P2614 may set recreate fault. REFER to
simultaneously after an engine stalling event. Section 3 if a driveability
Note: DTCs PO336 and P2617 are calibrated to concern exists.
an increment counter. To set a DTC requires
greater than 5 consecutive fault events in the
crank mode or 10 fault events in the run mode. |
Perform the required number of key cycles from | ;
RUN to START to RUN {cycling to OFF will |
reset timer) and then perform the KOEQO or
KCER self-test. :
+ Possible causes:
— signal shorted to voltage _
: — signal shorted to ground | :
— signal circuit open | i
! — PCM
: «  Perform the KOEQO on-demand self-test.
+  Perform the KOER on-demand self-test. :
+ s DTC P2617 present?
. D9 CHECK CRANKSHAFT POSITION SIGNAL I i
| | CIRCUIT FOR A SHORT TO VOLTAGE !
»  Kay off. Yes — GOt D10
= Disconnect the PCM engine harness No —. REPAIR short to voltage.
connector. -  RESTORE the vehicle.
» Disconnect the FICM harness connector C. ! i CLEAR DTCs and RETEST
* Keyon | | the system.
i » Measure the voltage between FICM harness
connector C pin 5 and ground.
« |s the voltage less than 0.2 volts? i .
1 D10 CHECK CRANKSHAFT POSITION SIGNAL ! : ,
| FOR A SHORT TO GROUND | |
= Key ofl. Yes — GO to D11 -
»  Measure the resistance between FICM i REPAIR short to ground in

_ the system.

signal output circuit
RESTORE the vehicle. |
CLEAR DTCs and RETEST |

2004 Pewarran Corio Em s201s Dagnoss, .00 Diesel 12:2003
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Pinpoint Tests

Crankshaft Position (CKP)

Sensor

D

r— — — — _ _

harness connector
harness connector pin 19,
Is the resistance less than 5 ohmsg?

Lo TestSteps - | _Results
| D11 | CHECK CRANKSHAFT POSITION SIGNAL !

_ _ I CIRCUIT FOR ANOPEN _

| * Measure the resistance between FICM ! Yes

C pin 5 and PCM engine :

hcton to Take

—VINSTALL a new PCM.
' RESTORE the vehigle.
I CLEAR DTCs and RETEST

1

______l

-

I circuit,

| the system. |
>l REPAIR open in output signal |

— ]

2004 Powertrain Contrel’'Emissions Diagnosis. 6.01 Diesel 12/2003



Pinpoint Tests 5-19
|
Manifold Absolute Pressure (MAP) I
1 -
Sensor, Analog
Signal Functions
The manifold absolute pressure (MAP) sensor is a variable capacitance sensor that, when
supplied with a 5-volt reference signal from the powertrain control module (PCM). produces an
analog voltage signal that indicates pressure.
Smoke Control — The MAP signal is used to control smoke by limiting fuel quantity dunng
acceleration until a specified boost pressure is obtained.
Dynamic Injection Timing — Optimizes injection timing for boost pressure measured.
Fault Detection/Management
A MAP signal that is detected by the PCM to be out of range or at an incorrect value for specific
conditions will cause the PCM to ignore the MAP signal and operate the engine from an inferred
boost pressure signat.
A CAUTION: The PCM harness connectors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns or a no start condition.
Installing the PCM connectors on an angle may cause an improper connection,
misdiagnosis and damaged compenents. Install the connector until the lever pivots and
seats itself. Apply light pressure to get the connector inte position on the PCM and then
fully seat the connector.
Note: Visually inspect the harness connectors for corrosion. damage. proper mating and correct
pin tension. !
Note: When the PCM is disconnected additicnal DTCs will be set. Clear all DTCs aftor resioiing
the vehicle.
" sja[sjuinjsisinin 1 —1
! oooooagnn - —
23 |||0 0
|10} goamnooan. (B[] 2 oo
w6 ||\0) nOOoCooOuT \Q)} s T
PCM s 2
BODY HARNESS SENSOR
CONNECTOR CONNECTOR
ADOE3430
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Pinpoint Tests

Manifold Absolute Pressure (MAP)
Sensor, Analog

DTC Descriptions
* P0236 = Turbo Boost Sensor A Circuit Performance

+ P0237 = Turbo Boost Sensor A Circuit Low Input
* P0238 = Turbo Boost Sensor A Circuit High Input

[ Vorts kPa PSIA
1 80 115
1.5 101 14.7
22 138 20
28 172 25
36 206 30
4.3 242 35

Note: + 0.3 volt from expected voltage reading is aliowed.
r————— _

Test Steps
— _ Test St
E
i

o o PS | Results_
1 | PRELIMINARY DIAGNDOSIS FOR DTCS
. 70236, PO237 PO23s .
Perform the visual inspection. ' Yes
Connect the scan tool, l
Retrieve and record all DTCs.

Record freeze frame data. |
Clear ali DTCs. | No
Perform the KOED On-Demand Self Test,

Perform the KOER On-Demand Selt Test, |

| Is DTC P0236, P0237 or PO238 present? |

| E2 [DIAGNOSTIC TROUBLE GODE (0TC) Fozse T~ —
| * Paossible causes: 1 Yas

: — restricted MAP hose | No

! — low turbo boost '

| — intake manifold i

_' — restricted MAP sensor i

| — PCM

| *  Perform visual inspection. |
* Inspect MAP sensor hose and manifolds for

| damage, leaks, restrictions and misrouting, !
* Are manifolds and MAP hose OK and |

| free from damage?

X Actionto Take _

— =

—

—' For DTC P0236. GO 1o E2.
For DTC P0237. GO to E6. |
| For DTC P0238, GO 10 E10 i

—| Unable to duplicate condition.
CHECK for loose cannection. |
| damaged or corroded pins.
| WIGGLE harness attempting
to recreate the fault. REPAIR |
| as necessary. REFER to
| Section 3 if a driveability
concern exists.

->| GO to E3.

—| REPAIR leaks as necessary.
| RESTORE the vehicle. |
CLEAR DTCs and RETEST |
| the system.

i
r
|
|

2004 Powertrain Control'Emizsions SHagnosis. 8.0L Dinsel 12:2003



Pinpoint Tests

5-21

Manifold Absolute Pressure (MAP)
Sensor, Analog

pinpoint test.
» Possible causes:
-—  MAP signal circuit open or shorted to
ground
— open VREF cirouit
MAP sensor
-~ PCM
Key off.
Disconnect the MAP sensor.
Key on.
Measure the voltage between the VREF
circuit pin 1 and signal return circuit pin 3.
* Is the voltage between 4.5 and 5.5 volts?

L] LI L]

S Test Steps Results —) Action to Take
_ E3 CHECK MAP SENSOR
Nole: Refer to MAP voltage table at beginning Yes + GO to E4.
? of the pinpaint test No - J| INSTALL a new MAP sensor.
E * Access MAP VOLT PID. RESTORE the vehicle.
; * Keyon ) CLEAR DTCs and RETEST
' » Is the voltage ¢ 0.5 volts for given the system.
altitude? _ .
E4 MAP SENSOR VOLTAGE CHECK
»  Disconnect pressure hose from MAP sensor. | Yes 4 GO to ES5.
* Key on. engine off. | | No | INSTALL a new MAP sensor.
* Using Pressure Adapter Kit 014-00761 or | ' RESTORE the vehicle.
equivalent {gauge bar), apply 63 kPa {10 : . CLEAR DTCs and RETEST
psiy of pressure to the MAP sensar. " he system
*« Measure voltage between MAP sensor ' '
harness connector signal pin 2 and ground.
« Is the voltage reading 2.8 volts + 0.3
) volts? _
E5 | MAP PERFORMANCE TEST
« Connect pressure hose to MAP sensor, Yes -» RESTORE the vehicle.
+ Disconnect MAP sensor pressure hose from CLEAR DTCs and RETEST
intake manifold and install a pressure ~the system. If DTC returns,
{boost) gauge. - INSTALL a new PCM.
* Record the gauge pressure. _ No 5 INSPECT intake manifolds for
» Road test the vehicle and accelerate vehicle | leaks CHECK turbo
| to achieve full boost. | condition. REFER to the
» Does the boost pressure exceed 82 kPa | Workshap Manual Section
(12 psi) at full acceleration/boost and i 303
return to the recorded gauge pressure at ! _
L idie? __ | | |
E6 ‘ DIAGNOSTIC TROUBLE CQODE (DTC) PO237
MNote: Refer to the PCM and component Yes » GO 1o E7. '
connecior pin numbers at the beginning of this No » REPAIR open in VREF or

signal relurn circuit.
RESTORE the vehicle.
CLEAR DTCs and RETEST

- the system.

ArGd Powertrain Contral Bingsiers Siagrag g 5 0
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Pinpoint Tests

Manifold Absolute
Sensor, Analog

Pressure (M AP)

Test Steps _ _ —
AL CIRCUIT FOR A SHORT TO

E7 | CHECK SIGN
. GROUND

Key off

Disconnect the PCM bod

connector.

Measure the resistance between the MAP

SENsor harmess connectar pin 2 and ground.

Is the resistance greater than 10,000
ohms?

_ E8  CHECK sIGNAL CIRCUI
Measure the resistance betwaen MAP

sensor electrical connector signal circuit pin

2 and PCM body hamess electrical

connector pin 41,

Is the resistance less than 5 ohms?

:E:t{EQ_k_J\_fI_/\_P_é_E_hI§ﬁ5_R_CTREUFr -

y harness electrical

Heconnect the PCM body harness

connector,

Key on. engine off.

Access MAP VOLT PiD.

Record the MAP VOLT PID reading.

Install a jumper wire between MAP sensor

VREF circuit andg signai circuit

Is the MAP PID voltage reading

; approximately 4.0 to 5.5 volts?

. E10 DIAGNOSTIC TROUBLE CODE (DTC) P0238
Note: Visually inspect the vehicle for
aftermarket accessories and performance
modifications {exhayst 3ystem, turbocharger,
performance chip. ete.). Refer to Section 1
Diesel Electronic Control (EC} System.
Modifications to OBD Vehicles

Note. Refer to the PCM and component
connector pin numbers at the beginning of this
: piNpoint test.
| * Possible causes:
—— signal circuit shorted to power
Gpen ground circuit
MAP sensor
PCh

* Induce opposite DTC,

* Install the scan tool.

= Clear all DTCs

+  Disconnect the MAP sensor electrical
connector.

Perform the On-Demand Self Test.
Is E}TE PE_23_? set?

|-

_—

TFORANOPEN
| Yes

—

_Note: This step may cause DTC 50538_1.6_861 B

— — —

tion to Take |

' Yes
'No

- GO to E8, |

-5 REPAIR short to ground in |

' the signal circuit. RESTCORE |
! ' the vehicle. CLEAR DTCs i
! " and RETEST the system. |
1 |

- GO to E9.

—| REPAIR open in signal circuit. |
; I RESTORE the vehicle. '
i i CLEAR DTCs and RETEST
| the system.

[
—1 INSTALL a new MAP 5ensar. |
\ RESTORE the vehicle. |
- CLEAR DTCs and RETEST |

' the system. i

—VINSTALL a new PCM i

' RESTORE the vehicie. |
' CLEAR DTCs and RETEST
, the system.

I No
: I
i
- — — -

Yes
|

INo

P |
— |
I Yes =1 INSTALL a new MAP Sersor.

| RESTORE the vehicle.
CLEAR DTCs and RETEST i

i " the system. |
| No 1 Gow E11 .

2004 Pownrain Control'Emizeicns Diagnosis. 6.0L Disse! 122003




Pinpoint Tests

5-23

Manifold Absolute Pressure (MAP)
Sensor, Analog

Test Steps

) B_esults

E11 | CHECK MAP SENSOR SIGNAL CIRCUIT FOR
A SHORT TO VOLTAGE

Action to- féke

Key off.

Disconnect the PCM bady harness
connector.

Key on.

Measure the voltage between the MAP
sensor harmess connector pin 2 and ground.
Is the voltage less than 0.2 volts?

E12 CHECK MAP SENSOR SIGNAL RETURN FOR |
AN OPEN

Key off.

Measure the resistance between MAP
sensor harness connector pin 3 signal return
and PCM hody harness electrical connector
pin 33.

Is the resistance less than 5 ohms?

. Yes
No

. Yes

: Na

GO to E12.

REPAIR short to voltage in
signal circuit. RESTORE the
vehicle. CLEAR DTCs and
RETEST the system. |

INSTALL a new PCM.
RESTORE the vehicle.
CLEAR DTCs and RETEST
the system.

REPAIR open in signal return
circuit. RESTORE the vehicle. ;
CLEAR DTCs and RETEST
the system. i

2004 Powerrain ContrakEmissicns Diagaosis £.0L Dicsal 12:2003
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Pinpoint Tests

Intake Air Temperature (IAT) Sensor

—

Circuit Function

thermistor-type sensor with a variable resistance that
changes. When interfaced with the powertrain control
signal that will measure temperature.

The IAT sensor's primary function is to

Fauit Detection/Management

the AT signal and assume an ambient temperature of 25-G

the vehicle.

The intake air temperature (IAT) sensor. located inside the mass air flow
IS inversely proportional to temperature
module (PCM}, it produces a 0-5 volt anatog

measure intake air temperature to controi
rate when cold-starting. Continuous monitoring by the IAT sensor limits smoke emission.

An IAT signal that is detected oyt of range high or low by the PCM will cause the engine to ignore
(77-F).

Note: Visually inspect the harness connectors for corrosion, damage, proper mating and correct
pin tension.
Note: When the PCM is disconnected additional DTCs will be set Clear all DTCs after restoring

|
nousing. is a

timing and fuel

PCM
BODY HARNESS
CONNECTOR

DTC Descriptions
* POT13 = IAT Sensor Circuit High Input

* PO112 = IAT Sensor Circuit Low Input

L

MAF/IAT
SENSOR CONNEGTOR

AD063431

2004 Powartira n Cormro b misienz Dragmseis, 0
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Pinpoint Tests

5-25

Intake Air Temperature (IAT) Sensor

F1

ohms?

| ~ Test Steps o Results ' o Action to Take !
' PRELIMINARY DIAGNOSIS FOR DTCs PO112, | B
PO113 ;
+ Perform a visuai inspection. . Yes o For PO112. GO to F2. ‘
* Connect scan tool. _ | . For PO113. GO to F4.
* Retrieve and record any continuocus and | ; . !
on-demand DTCs. i No —i UNABLE to dupiicate
« Record freeze frame data. ; condition. CHECK for loose
« Clear all DTCs. connections, d_amaged or
+ Perform On-Demand Self-Test. corroded terminals or pIns.
- Are DTCs P0112 or PO113 present? . WIGGLE harness attempting ‘
: | to recreate the fault. REFAIR |
| | as necessary. REFER to
; Section 3 if a driveability
) N : concern exists.
F2 ;_QEAQ_NOSTIC TROUBLE CODE (DTC) P0112
Note: Refer to the PCM and component Yes — INSTALL a new |AT sensor.
connector at the beginning of this pinpoint test. RESTORE the vehicle.
» Possible causes: . CLEAR DTCs and RETEST
— circuit shorted to ground | the system.
IAT sensor No — GO to F3.
— PCM :
= Check for opposite failure.
+  Key off, .
* Disconnect the IAT sensor.
*  Perform On-Demand Self-Test.
* Is DTC PO113 present? B
F3 | CHECK SIGNAL CIRCUIT FOR A SHORT TO
' GROUND L
» Disconnect the PCM body harness Yes -» INSTALL a new PCM.
connector. RESTORE the vehicle.
* Measure the resistance between IAT sensor CLEAR DTCs and RETEST
electrical connector pin 8. and ground. _ the system.
+ Is the resistance greater than 10,000 No >| REPAIR short to ground in

~the IAT signal circuit,
RESTORE the vehicle.

. CLEAR DTCs and RETEST

. the system.

2004 Powestrair Cortol’Emissions Diagnosis, 6.0 Diesal 12/2003
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Pinpoint Tests

s A3 B -
Intake Air Temperature (IAT) Sensor F
e estSteps [ Results o ActiontoTake |
_F4_ DIAGNOSTIC TROUBLE CODE Po113 | | I —
’ Note: Refer to the PCM and component Yes - INSTALL a new IAT sensor. |
connector at the beginning of this pinpoint test. ' RESTORE the vehicle, |
*  Fossible Causes: | | CLEAR DTCs and RETEST
—- circutt shorted to voltage the system. |
— open in signal return circyit I No S GOt F5. |
— [AT sensor . | :
' — PCM ! = |
*  Key off. : ! '
* Disconnect the IAT sensor. |
| * Install & jurmper between pins 1 and 6. of i
the IAT sensor electrical connector. | I
i * Keyon ! ' |
* Pertorm On-Demand Seif-Test, | '
- ___* IsDTC P0112 present? | |
F5 | CHECK SIGNAL RETURN CIRCUIT FOR AN ! |
| *  Key off, - Yes -» GO to F6. i
* Disconnect the PCM body harness electrical I No _J REPAIR open in the IAT \
connector. . sensor return circuit. |
* Measure the resistance between IAT sensor | RESTORE the vehicle
connector pin 1, and the PC body harness . CLEAR DTCs and RETEST
electrical connector pin 33. | the system i
L = lstheresistance less than 5 ohms? ' Whesyslem -
F6 . CHECK SIGNAL CIRCUIT FOR A SHORT ToO |
_vouraee - 7
* Keyon. | Yes s REPAIR short in the IAT |
! * Measure the voltage between IAT sensor . signal circuit. RESTORE the
connecter pin 6 and ground. i | vehicle. CLEAR DTCs and
[ = s any voltage indicated? ' RETEST the system.
_ N G0 Fr
!_FT CHECK SIGNAL CIRCUIT FO AN OPEN _ | _‘
.« Key off T ves - INSTALL a new PCM. |
*  Measure the resistance between the PCM - RESTORE the vehicle. !
body harness pin 43. and IAT sensor i | CLEAR DTCs and RETEST
connectar pin 6, ' the system, |
* Is the resistance less than 5 ohms? | No _)i REPAIR open in the IAT
signal circuit. RESTORE the |
| vehicte. CLEAR DTCs and
i RETEST the system. ]

2004 Powertrain Control/bmissions Diagnosis. 6.0L Diese! 12:2003



Pinpoint Tests 5-27

Intake Air Temperature 2 (IAT2) G
Sensor

Zircuit Functions

The intake air temperature 2 (IAT2) sensor is a thermistor-type sensor with a variable resistance
that is inversely proportional to temperature changes. When interfaced with the powertrain contro
module (PCM), it produces a 0-5 volt analog signal that will measure temperature.

The primary function of the IAT2 sensor is to provide a feedback signal to the PCM indicating
manifold air temperature.

Fault Detection/Management

“he PCM continuously monitors the IAT2 sensor. If the PCM detects the signal voltage is higher or
lower than expected, a DTC will be set.

AN CAUTION: The PCM harness connectors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns or a no start condition.
Installing the PCM connectors on an angle may cause an improper connection,
misdiagnosis and damaged components. Install the connector until the lever pivots and
seats itself. Apply light pressure to get the connector into position on the PCM and then
fully seat the connector.

Note: Visually inspect the harness conneclors for corrosion, damage. proper mating and correct
pin tension.

Note: When the PCM is disconnected additional DTCs will be set. Clear all DTCs after restoring
the vehicle.

SENSOR

PCM

ENGINE HARNESS CONNECTOR
CONNECTOR

AQDB3432

DTC Descriptions
= PO096 = IATZ2 Sensor 2 Circuit Range/Performance

+ PO09Y = IATZ Sensor 2 Circuit Low Input
« PO098 = IATZ Sensor 2 Circuit High Input

2004 Powarrzin ControcEmessiens Dugnesis, §.00 Disse: 122003
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8

Pinpoint Tests

L.

Intake Air Temperature 2
Sensor

(IAT2)

—

* Connect the scan ool
* Retrieve and record any continuous and
on-demand DTCs.

* Clear all DTCs, . No
* Perform the On-Demand Self Test
* Are DTCs P0096, PO0O97 or PO09S

present?

G2 DIAGNOSTIC TROUBLE CODE Po0gs
Note: Refer to the PCM and component 'Yes
connector at the beginning of this pinpeaint test. . No
* Possible causes:

— IAT2 sensor circuitry
— |ATZ2 sensor
— PCM
* Inspect AT 2 sensor circuitry at sensor and
PCM.
— _* Areall connectors and terminals OK?
G3  CHECKIATZ SENSOR FAULT CODES
» Perform On-Demand Self Test Yes
* Are other DTCs present?
"No

G4 _CHECK 1AT2 SENSOR OPERATION

’ *  Clear continuous DTCs. i Yes
* Keyon,

* Using scan tool. monitor 1AT2 and enginc ol
temperature PIDS.

* Record IAT2 sensor temperature reading.

* Drive vehicle while monitoring I1AT2 sensor
reading.

* Operate vehicle until it reaches normal

operating temperature. EQT above 176 F. - Mo
» Idle engine for ten minutes.

* Did IAT2 readings change from value
recorded at any time?

o TetSess T T T R adieno e
. G1 1 PRELIMINARY DIAGNOSIS FOR DTCs POOSS. -
_ __,P0097 Poogs |

* Perform the visual inspection, Yes — For PO0%6. GO to G2.

For PODS7. GO to G6.
For PO0S8. GO to G8.

— Unabic to duplicate condition. |

CHECK for loose connection.

damaged or corroded
terminals or pins. WIGGLE
harness attempting to

recreate the favit. REPAIR as !

necessary. REFER to Section .

3 if a driveability concern
exfsts,

5 GO to G3.

—1 REPAIR as necessary.
RESTORE the vehicle.
CLEAR DTCs and RETEST
the system.

—

— REPAIR other faults before
proceeding. RESTORE the
vehicle. CLEAR DTCs and
RETEST the system.

o Only PO096 present, GO to
G4.

— Unable to duplicate the
condition. CHECK for loose
: connections, damaged or

corroded terminals. REPAIR

 as necessary. REFER to
Section 3 if driveability
concern exists.

— INSTALL a new IAT2 sensor. i

RESTORE the vehicle.

CLEAR DTCs and RETEST

i the system.

J—
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Pinpoint Tests 5-29
Intake Air Temperature 2 (IAT2) G
Sensor 4
B Test Stéps } “ Result_s_ —i ) Action to Take {
i G6 DIAGNOSTIC TROUBLE CODE POO97 ! !
. e = - i
Note: Refer to the PCM and component Yes » INSTALL a new 1AT2 sensor. .
! connectar at the beginrirg of this pinpoint test. RESTORE the vehicle.
* Possible causes: CLEAR DTCs and RETEST
— circuit shorted to ground the system.
; — IATZ sensor - No 1 GO to G7.
‘ — PCM | :
i «  Check for opposite failure.
: «  Key off.
» Disconnect the |ATZ sensor.
»  Perform the On-Demand Self Test. ,
| + is DTC P0O0Q98 present? E
G7 i CHECK SIGNAL CIRCUIT FOR A SHORT TO
' | GROUND ) _
+ Disconnect the PCM engine harness Yes — INSTALL a new PCM.
; connector. | , RESTORE the vehicle. i
. «  Measure the resistance betweon the IAT2 ' CLEAR DTCs and RETEST |
sensar clectrical connector pin 2 and the system. '
ground. No — REPAIR short to ground in
. s is the resistance greater than 10,000 the IAT? Zél"IISOI' S%];nla circuit.
| ohms? " RESTORE the vehicle. |
CLEAR DTCs and RETEST
_ the system. B
:f G8 DIAGNOSTIC TROUBLE CODE PO0S8 .
! Note: Refer to the PCM and component Yes » GO to GI.
' connector at the keginning of this pinpoint test. No . REPAIR open in the IAT2
+ Possiole causes: sensor return circuit,
| ~ circuit shoried to voltage | RESTORE the vehicle.
; — ¢pen in signal return circuit ' CLEAR DTCs and RETEST
— |ATZ sensar the system.
-  PCM
: s Key off.
: = Disconnect the 1AT2 sensor.
+ Measure the resistance between IATZ
sensor connector pin 1. and ground.
; '+ s the resistarce less than 5 ohms? L o o
G9 | CHECK SIGNAL CIRCUIT FOR A SHORT TO
VOLTAGE _ o .
| +  Key off. ' Yes . REPAIR short to voltage in |
+ Disconnect the PCM engine harness the IAT2 sensar signal gircuit.
electrical connector. RESTORE the vehicle.
i « Keyon. - CLEAR DTCs and RETEST
+  Measure the voltage between 1ATZ sensor the system.
connector pin 2 and ground. Na G0 G10.
. __* Isthe voitage greater than 0.2 volts? - —

3004 Fowetrar Sortral Erissong Disgrosis. 6.0 Diesel 1272003
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Pinpoint Tests

Intake Air Tem
Sensor

perature 2 (IAT2)

-
G

G o

Test Steps

G10 FNDUCE O_PPOSiTE FAILUHE
Install a jumper between p pins s 1 and 2. of

the IAT2 sensor electrical connector,
Key on.

Perform the On-Demand Self Test.
Is DTC P0097 present?

ECK SIGNAL CIRCUIT
Key off.

OR AN OPE

Results
- ’_ -
— |
I Yes
|

i
No
—_—

| Yes

Measure the resistance between the PCM

engine harness pin 45, and IAT?2 sensor
connector pin 2.
Is the resistance less than 5 ohms?

No

~ ___Action to Take

—i INSTALL a new IAT2 sensor. |
" RESTORE the vehicle. -
| CLEAR DTCs and RETEST |

the system. |

J GO 611

—i INSTALL a new PCM. !
" BESTORE the vehicle.
| CLEAR DTCs and RETEST |
i the system.

3§ REPAIR open in the IAT2 |
~ signal circuit. RESTORE the |
| vehicle. CLEAR DTCs and

_ RETEST the system. |

2004 Powertzain Sont-ol Ernissions Jiagrosis. G.0L Dicsel
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Pinpoint Tests 5-31

Barometric Pressure (BARQ) Sensor H

Circuit Function

The barometric pressure (BARQ) sensor is a cab-mounted variable capacitance sensor used to
determine altitude. The BARO signal affects injection timing and fuel quantity to optimize engine
operation and control smoke throughout all altitude conditions. The BARO signal is one of the
variables used to calculate glow plug ON time. At higher altitudes. glow plug ON time is increased
to reduce start-up smoke.

Fault Detection/Management

A BARO signal that is detected out of range high or low will cause the powertrain control module
(PCM) to ignore the BARO signal and use the manifold absolute pressure (MAP) signal generated
at low idle as an indication of barometric pressure.

N CAUTION: The PCM harness connectors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns or a no start condition.
Installing the PCM connectors on an angle may cause an improper connection,
misdiagnosis and damaged components. Install the connector until the lever pivots and
seats itself. Apply light pressure to get the connector into position on the PCM and then
fully seat the connector.

Note: Visually inspect the harness connectors for corrosion, damage. proper mating and correct
pin tension.

Note: When the PCM is disconnected additional DTCs will be set. Clear all DTCs after restoring
the vehicie.

BODY/COWL SENSOR
CONNECTOR

AQ058034

DTC Descriptions
» P0107 = BARO Sensor Low Input

« P0108 = BARO Sensor High Input

Note: Compare BARO sensor value with local barometric values.
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5-32 Pinpoint Tests

Barometric Pressure (BARO) Sensor H

BARO Sensor
50— / —
45—
o / /
354+
3.0

Early Build

| //
o /

Sensor Output (Volts)
ha
(4]

-

Y
[43]

> 2 8 8

1.0
O.SJ— E— - -
. Late Build
0.0 _% T — " T T T T H 7 T T T " T 1
40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120
Barometric Pressure (kPa)
A0087207

Early Build Applies To F-SuperDuty/Excursion — Early Build. Late Build Applies To
E-Series Or F-SuperDuty/Excursion — Laie Build.

Are DTCs P0O107 or P0O108 present?

i _ _ _ Test Ste;ﬁs _ i Results | Action to Take L
H1 PRELIMINARY DIAGNOSIS FOR DTCs P0107. —l
__ POt - | |
* Perform the visual inspection. Yes s/ For PO107. GO to H2.
+ Connect the scan tool, For PO108, GO to H6. i
* Retrieve and record all DTCs. : .
. | No — UNABLE to dupiicate !
: . gzcac;rg”frgt_er%esframe data. | | condition. CHECK for loose
! . ' connections. damaged or '
: Perform the KOEO On-Demand Self Test. ! ' corroded pins. WIGGLE |

! ‘ harness attempting to
' recreate faull. REFER to
Section 3  a driveability |
_ toncem exists.
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Pinpoint Tests

5-33

Barometric Pressure (BARO) Sensor

—

Test Steps

Iies_ults- 5 Action to Take '

" H2 DIAGNOSTIC TROUBLE CODE (DTC) P0107

| Note: Refer to the PCM and component Yes —| GO to H3.
connector pin numbers at the beginning ot this |y, | GO to Pinpoint Test B to ‘
pinpoint test. ' diagnose VREF and SIG ’
*» Possible causes: RETURBN.
— signal circuit short to ground
VREF circuit open
— BARO sensor ; _
— PCM i i
+  Key off. ;
« Disconnect BARQO sensor electrical ’
connector.
= Key on.
s Measure voltage between VREF and SIG
RTN circuits at the BARO connector pin 2
and pin 1.
+ Is the VREF voltage between 4.5 and 5.5
volts?
H3 INDUCE OFPOSITE DTC
«  Key off. Yes 3 INSTALL a new BARO
« Install a jumper wire between BARQ sensor sensor. RESTORE the
electrical connector pin 2 and pin 3. vehicle. CLEAR DTCs and
+  Keyon. . RETEST the system.
«  Perform the KOEOQ On-Demand Self Test. No | 6o to Ha.
+ |s DTC P0108 present?
H4 | CHECK SIGNAL CIRCUIT FOR A SHORT TO
GROUND
v Key off | ves | GO to M5,
» Disconnect the PCM body hamess electrical o _) REPAIR short to ground in
cannector. _ signal circuit. RESTORE the
« Measure the resistance between BARO . vehicle. CLEAR DTCs and
sensor connector pin 3 and ground. ‘ ‘ RETEST the system. |
+ Is the resistance greater than 10,000 _ :
ohms? _
H5 CHECK SIGNAL CIRCUIT FOR AN OPEN
« Measure resistance between BARO sensor | Yes —>‘ INSTALL a new PCM. I
electrical connector pin 3 and PCM body RESTORE the vehicle.
harness connector pin 38. | CLEAR DTCs and RETEST
+ Is the resistance less than 5 chms? ‘ ! the system. i
“No » REPAIR open in signal circuit.”

- RESTORE the vehicle. _
| | CLEAR DTCs and RETEST |
" the system. :
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9-34

Pinpoint Tests

Barometric Pressure (BARQ) Sensor

H

- o Test Steps . Results S Action to Take :
- H6 " DIAGNOSTIC TROUBLE CODE {DTC) PO108 | | |
. Note: Refer to the PCM and component i Yes — INSTALL a new BARO
! connector pin numbers at the beginning of this | sensor. BESTORE the ‘
pinpoint test. | vehicle. CLEAR DTCs and
; * Possible causes: | RETEST the system. ‘
: — circuit short to voltage "No }‘ GO to HT.
— open in signal return circuit _ ' ,
I — BARO sensor | |
' — PCM |
‘ *  Key off, | ‘
* Induce the opposite DTC. : |
* Disconnect the BARO sensor. !
l * Keyon. |
- = Perform On-Demand Self Test. ! ‘
* Is DTC PO107 present? !
| H7 | CHECK SIGNAL CIRCUIT FOR A SHORT TO ‘ i ‘
VOLTAGE | | |
| *+  Key off. | Yes — REPAIR short to voltage in |
* Disconnect the PCM body hamess electrical i the BARQ sensor signal :
cannector, * circuit. RESTORE the vehicle |
+ Key on, | CLEAR DTCs and RETEST |
* Measure the voitage between BARQ sensor the system. '
connector pin 3 and ground. =
P * Is the voltage greater than 0.2 volts? | No | GOto HE J
' H8 CHECK SIGNAL RETURN CIRCUIT FOR AN - |
. OPEN :
¢+ Key off, I Yes ) INSTALL a new PCM sensor. ‘
* Measure the resistance between the BARO RESTORE the vehicie. :
sensar connector pin 1 and PCM body | . CLEAR DTCs and RETEST ‘
; harness connector pin 33. ! the system. !
' * Is the resistance less than 5 ochms? No | REPAIR open in the signal

return circuit. RESTORE the ‘
| vehicle. CLEAR DTCs and
i RETEST the system.
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Pinpoint Tests 5-35

Parking Brake Applied (PBA) Switch I

Signal Function

_The parking brake switch provides an input signal to the powertrain control module {PCM)
|rjd|c§t|_ng the current status of the parking brake {applied or released). The parking brake signal
circuit is pulted to ground with the application of the parking brake.

PCM BODY HARNESS PARKING BRAKE
CONNECTOR SWITCH

AD091310

YAMN CAUTION: The PCM harness connectors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns or a no start condition.
Installing the PCM connectors on an angle may cause an improper connection,
misdiagnosis and damaged components. install the connector until the lever pivots and
seats itself. Apply light pressure to get the connector into position on the PCM and then
fully seat the connector.

Note: Visually inspect the harness connectors for corrosion, damage, proper mating and correct
pin tension.

Note: When the PCM is disconnected additional DTCs will be set. Clear all DTCs after restoring
the vehicle.

DTC Description
+ P1536 = Parking Brake Switch Circuit
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Pinpoint Tests

Parking Brake Applied (PBA) Switch

o Teststeps
H_; DIAGNOSTIC TROUBLE CODE (DTC) P1536

- Reg.ilti N

ction to Take

* Key on. engine off.
: * Measure the voltage between the parking
‘ brake switch signal circuit pin 1, harness
side and ground.
* Is the voltage greater than 10 volts?

| Note: When performing the key on engine | Yes —| UNABLE to duplicate
running (KOER) sell-test. wait five seconds condition. CHECK for loose
| after beginning the test before operating the - connections. damaged or
parking brake. | | corroded pins. REFER to
*  Possible causes: Section 3 if a driveability
i — parking brake not applied and released | | concern exists.
during KOER seli-test "No — If the PBA PID indicates ON. |
\ -— parking brake switch : GO 1o 12, |
| — parking brake signal circuit short to | | if the PBA PID indicates OFF,
ground | GOto 14
_ — parking brake signal circuit open |
| * Key on. engine off. i i
* Access the PBA PID. ' .
* Apply and release the parking brake. . ‘
| * Does the PBA PID indicate OFF with the | | '
parking brake reieased and does the PBA ‘
. PID indicate ON with the parking brake .
l applied? ! ! ~
12 CHECK THE PARKING BRAKE SWITCH 3
‘ *  Key off, i Yes - INSTALL a new parking brake
* Disconnect the parking brake switch. | I switch. :
*  Key on, engine off. No GO to I3 '
»  Access the PBA PID. , - ' |
!_ * Does PID indicate OFF? ! | _
13 | CHECK THE PARKING BRAKE SIGNAL | | |
[_ CCIRCUIT EOR A SHORT TO GHOUND | ‘
' + Disconnect the PCM body harness 'Yes -» INSTALL a new PCM. ‘
connector. No -, REPAIR the circuit
‘ * Measure the resistance between the PCM | 3! '
body harness connector pin 17, harness : :
side and ground.
i * Is the resistance greater than 10,000 .
‘ ohms? ) ! !
14 CHECK THE PARKING BRAKE SIGNAL '
| circurt voLtaGe |
! +  Key off. I Yes —| GO to 16.
* Disconnect the parking brake switch. " No , GO to 15,
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Pinpoint Tests

5-37

Parking Brake Applied (PBA) Switch I

* Measure the resistance between the parking
brake switch signal circuit pin 1. harness
side and the PCM body harness connector
pin 17, harness side.

* |s the resistance less than 5 ochms?

!— Test Steps _ : Results ! ___Action to Take
15 CHECK PARKING BRAKE CIRCUIT FOR AN '
. OPEN o
*  Key off. Yes > INSTALL a new PCM.
+ Disconnect the PCM body harness No — REPAIR the circuit |
connector. ’

16 | CHECK THE PARKING BRAKE GROUND
CIRCUIT FOR AN OPEN

+ Key off.

* Measure the resistance between the parking
brake switch ground circuit pin 2, harness
side and ground.

* Is the resistance less than 5 ohms?

INSTALL a new parking brake
switch.

REPAIR the circuit.

Yes —

No —

2004 Powerrain Control:Emissions Diagnosis. 6.0L Diesel 12/:2003



h-38 Pinpoint Tests

Mass Air Flow (MAF) Sensor J

Signal Function

The mass airfiow [MAF) sensor measures the airflow rate into the engine and provides an analog
signal to the powertrain control module (PCM) which is used to calculate air flow for the EGR
menitor.

Current PCM implementation contains a mass airflow interface. which consists of a two pole,
differential input, low pass filter. This filter is designed to pass an analog signal, originating from
the mass air sensor. while rejecting unwanted ignition noise, high frequency electrical interference,
andg ground offsets.

The nput to the interface is the analog voltage signal difference between MAF+ (mass airflow
signal) and MAF- (mass airflow signal return). The MAF sensor outputs an analog voltage signal
calibrated to 0.5 V at the lower limit of the flow range and 4.75 V at the upper limit of the flow
range.

The intake air temperature (IAT) is also integrated into the MAF sensor. The PCM uses the IAT
signal to contrel timing and fuel rate during cold starts,

AN CAUTION: The PCM harness connectors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns or a no start condition.
Installing the PCM connectors on an angle may cause an improper connection,
misdiagnosis and damaged components. Install the connector until the lever pivots and
seats itself. Apply light pressure to get the connector into position on the PCM and then
fully seat the connector.

MNote:  Visually inspect the harness connectors for corrosion, damage, proper mating and correct
pin tension.

MNote: When the PCM is disconnected additional DTCs will be set. Clear all DTCs after restoring
the vehicle.

Note

This pinpomnt test is intended to diagnose the following:
+ MAF sensor
» harness circuits: MAF SIG, MAF RTN, vehicle power (VPWRY), and power ground (PWR GND)

« PCW
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Pinpoint Tests 5-39
Mass Air Flow (MAF) Sensor J
g T ar —_— =7
ST I1ZCCC .
iC_ b P R I I
- 0-C11°C T ] l,
__Ceromar | | l
1 2 3 4 5 6
PCM
BODY HARNESS MAF/IAT
CONNECTOR SENSOR CONNECTOR
AD062431

DTC Descriptions
= P0101 = Mass or Volume Air Flow Circuit Range/Performance

« P0103 = Mass or Volume Air Flow Circuit High Input
+ P1102 = Mass Air Flow Sensor in Range But Lower Than Expected

Resulits >-

Check MAF sensor for contamination.
Is any restriction or contamination
present? |

j Test Steps Action to Take
' J1 PRELIMINARY DIAGNOSIS FOR DTCs P0101,
P0103, P1102 |
* Perform the visual inspection. Yes -» For PO101, GO to J2.
« Connect the scan tool. For P1102, GO to J4.
* Retrieve and record all DTCs. For PO103, GO to J8. !
+ Record treeze frame data. i N i
+ Clear all DTCs. No » Unable to duplicate condition. .
+ Perform the KOEQ On-Demand Seif-Test. CHECK for restriction in air
+  Perform the KOER On-Demand Self-Test. : flow and water intrusion.
« Are DTCs P0101, P0O103 or P1102 SHECKCEOF '0285-'0528”90“0”:
resent? amagea or cor
P terminals or pins. WIGGLE
harness attempting to
recreate the fault. REFER to
Section 3 if driveability
concern exists.
J2 | DIAGNOSTIC TROUBLE CODE (DTC) PO101
» Possible causes: Yes — REMOVE restriction and
— MAF sensor REPAIR system as
— contaminated sensor necessary. CLEAR DTCs and
i -- unmetered air flow into engine . RETEST the system.
— PCM | o

—>| GO to J3.
i

|
| | |
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Pinpoint Tests

Mass Air Flow (MAF) Sensor

Test StEpS . Results

—

Action to Take

J3 . CHECK MAF OUTPUT SIGNAL TO PCM

Access MAF PlDs. Yes
Engire running. :
Monitor MAF PID volts at idle.

Increase idle to approximately 2,500 rpm !
while monitoring PID. | No
* Is MAF PID value 1.4 to 1.8 volts with

engine idling and 1.9 to 2.1 volts at 2,500 |
rpm? |

_J4__DIAGNOSTIC TROUBLE CODE (DTC) P1102

Mote: Refer to the PCM connector pin numbers Yes
at the beginning of this pinpaint test. No
* Possible causes:

— restricted air flow

— MAF sensor disconnected

— WVPWR circuit open to MAF

— PWR GND circuit open to MAF

-- MAF RTN signal open

— MAF signal shorted to ground

-~ mechanical failure

—  MAF sensor
— PCM
* Inspect air intake for restrictions
+ Key off.
* Disconnect the MAF senscr harness
connector. !
+ Keyon :

* Measure the voltage between the MAF
sensor VPWR circuit pin 2 and MAF PWR
GND and signal return circuit pins 3 and 4.

» s the voltage measurement greater than
10.5 volts at each circuit?

INSTALL a new PCH.
RESTORE the vehicle.
CLEAR DTCs and RETEST
the system.

INSTALL a new MAF sensor.
RESTORE the vehicle.

CLEAR DTCs and RETEST
the system. i

GO to Jb.

. REPAIR open in the vehicle

power or vehicle ground

: circuit. RESTORE the vehicle.

CLEAR DTCs and RETEST
the system.

J5 | CHECK MAF SENSOR SIGNAL CIRCUIT FOR
A SHORT TO GROUND

*  Key off. Yes
» Disconnect the PCM body hamness electrical
connector. i

= Measure the resistance between MAF
sensor harness connector signal circuit pin 5

»

— REPAIR short te ground in

GO to J6.

signal circuit. RESTORE the
vehicle. CLEAR DTCs and
RETEST the system.

and ground.
* |s the resistance greater than 10,000
ohms? -
J6 CHECK MAF SENSOR SIGNAL CIRCUIT FOR
___ ANOPEN . .
= Measure the resistance between MAF Yes

sensar harness connector signal circuit pin 5 g
and PCM body harness connector pin 42.
| + Is the resistance less than 5 ochms?

— GOto J7.
7| REPAIR open in signal circuit.

- RESTORE the vehicle.
CLEAR DTCs and RETEST

|
. the system, !
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Pinpoint Tests

5-41

Mass Air Flow (MAF) Sensor

Test Steps

Results Action to Take !

' J7  CHECK MAF SENSOR CIRCUITS

__ ' |
Note: This step may cause DTC P0103 to set. Yes -

* Reconnect the PCM body harness electrical
connector.

)

INSTALL a new MAF sensor.
RESTORE the vehicle,
' CLEAR DTCs and RETEST

sensor hamess connector pin 4 and PCM
body harness connector pin 21.
+ Is the resistance less than 5 ochms?

} +  Key on. engine off. j | the system, i
| » Access MAF VOLT PID. | No —| INSTALL a new PCM. |
i *  Record MAF VOLT PID reading. RESTORE the vehicle. |
’ * Install a jumper wire between the MAF CLEAR DTCs and RETEST
signal circuit pin 5 and the MAF VPWR " the system.
circuit pin 2.
* Does the MAF PID change from less than
. 0.04 volt to greater than 4.5 volts? _
| J8 DIAGNOSTIC TROUBLE CODE (DTC) PO103 ; ,
| Note: Refer to the PCM and component I Yes J REPAIR as necessary. |
' connector pin numbers at the beginning of this | RESTORE the vehicle. i
! pinpoint test. i i CLEAR DTCs and RETEST ;
: « Possible causes: ‘ . the system. ‘
— restricted inlet air flow | No ~ GO to J9.
— water intrusion :
— MAF signal circuit shorted to power
— open ground circult
—  MAF sensor
— PCM :
« Disconnect air inlet and check for !
restrictions and water intrusion. 5
* Is a concern present? Q
Jg | INDUCE OPPOSITE FAILURE
* [Disconnect the MAF sensor electrical Yes >| RESTORE the vehicle.
connector. CLEAR DTCs. GO to J12.
*  Perform the KOER On-Demand Self-Test. No J GO to J10
* Is DTC P0102 present? K ‘
J10 CHECK MAF SENSOR SIGNAL CIRCUIT FOR
_A SHORT TO VOLTAGE :
+ Disconnect the PCM body harness electrical | Yes — GO to J11.
connector. No —| REPAIR short to voltage in
= Measure the voliage hetween MAF sensor signal circuit. RESTORE the
signal circuit pin 5 and ground. ! vehicle. CLEAR DTCs and
» Is the voltage less than 0.2 volt? RETEST the system.
J11  CHECK MAF RETURN CIRCUITS FOR AN '
OPEN ;
+  Key off. “Yes — INSTALL a new PCM.
* Measure the resistance between MAF ? - RESTORE the vehicle.
senscr harness connector signal return ‘ i CLEAR DTCs and RETEST
circuit pin 1 and PCM body harness | the system.
connector pin 33: and between the MAF ‘ No 1 REPAIR open in signal return

circuit. RESTORE the vehicle.
CILEAR DTCs and RETEST
the system.

2004 Powertrain ContreliEmissions Diagnosis, 8.0L Doesal 1220008
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Pinpoint Tests

Mass Air Flow (MAF) Sensor

Test Steps

Results  —  Action to Take

J12 | CHECK THE MAF SIGNAL TO THE PCM

+ Access the MAF PID.

*  Key on. engine running.

*  Monitor and record the MAF PID voltage at
idle.

* Increase the engine speed to 2,500 RPM.

* Record the MAF PID voitage.

*» Is the MAF PID voltage between 1.4 to 1.8
volts at idle and 1.9 to 2.1 volts at 2,500

RPM?

Yes — UNABLE to duplicate
. condition. Concern may have
set due to water intrusion,
" REFER to Section 3 it a
. driveability concern exists.

No >' INSTALL a new MAF sensor.
| RESTORE the vehicle.
CLEAR the DTCs and
BETEST the system.
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Pinpoint Tests 5-43

Engine Coolant Temperature (ECT) K
Sensor

Circuit Functions

The engine coolant temperature (ECT) sensor is a thermistor device in which resistance changes
with temperature. The electrical resistarice of a thermistor decreases as the temperature increases.
and increases as the temperature decreases. The varying resistance affects the voltage drop
across the sensor terminals and provides electrical signals to the powertrain control module {PCM)
corresponding to temperature.

The engine coolant sensor is used as the primary input to the electronic control system to enable
adaptive cooling. This provides a means of providing adeguate cooling in severe engine
temperature conditions. The PCM will limit the fueling rate of the engine to provide cooling
protection and prevent engine damage due to overheating.

Fault Detection/Management

The ECT sensor is located on the left side of the front cover. The PCM supplies a five volt
reference signal that the ECT sensor uses to produce an analog voltage, indicating temperature.
The PCM continuously monitors the signal of the ECT sensor to determine if the signal is within an
expected range. If the PCM detects an out of range high or low. the PCM will ignore the ECT
signal and substitute the EOT signal. If both ECT and EOT signals are out of range. the PCM will
assume an engine coolant temperature of -34°C {-29°F) for starting and 82°C (180 F) for engine
running conditions.

CToTOnTET -
B DR A DA
. ‘ |
SENSOR
PCM
ENGINE HARNESS CONNECTOR
CONNECTOR

AQ063432

N CAUTION: The PCM harness connectors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns or a no start condition.
Installing the PCM connectors on an angle may cause an improper connection,_
misdiagnosis and damaged components. Install the connector until the lever pivots and
seats itself. Apply light pressure to get the connector into position en the PCM and then
fully seat the connector.

Note: Visually inspect the harness connectors for corrosion. damage. proper mating and correct
pin tension.
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3-44 Pinpoint Tests

Engine Coolant Temperature (ECT)

Sensor K

Note: When the PCM is disconnected additional DTCs will be set. Clear alf DTCs after restoring
the vehicle.

TEMPERATURE VS. RESISTANCE VALUES (APPROXIMATE)

C F OHMS
100 212 177
g0 184 241
80 176 332
70 158 467
B0 140 667
50 122 573
45 113 1.188
40 104 1459
35 95 1.802
30 86 2,238
25 77 2.736
20 68 3.520
15 59 4.450
10 50 5,670
5 41 7.280
0 32 85.420
-5 23 12.300
-10 14 16,180
-15 5 21.450
-20 -4 25.680
-30 -22 52700
-40 -40 100.700

DTC Descriptions
* PO117 = ECT Sensor Circuit Low Input
» PG118 = ECT Sensor Circuit High Input

||:_ ” Test Steps ) "1 PResutts —! B Actiéfm to Take
| K1 PRELIMINARY DIAGNOSIS FOR DTCs PO117, |
' _PO118 _ _
* Perform the visual inspection. Yes — For DTC PO117. GO to K2.
* Connect the scan tool. ; ; For DTC P0118, GO to K4,
‘ : gletrlev?; %r}dcrecord all DTCs. No | Unable to duplicate condition.
ear a S CHECK for loose connection,
*+ Perform On-Demand Self Test. damaged or corroded pins
. 9 g b ..
Are DTCs P0117 or P0118 present? . WIGGLE harness attempting

' to recreate the fault. REFER
| to Section 3 if a driveability

1 i
concerrl__em_sts_ o
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Pinpoint Tests
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Engine Coolant Temperature (ECT)
Sensor

Measure the voltage on ECT electrical
connector pin 2 and ground.
Is the voltage less than 0.2 volts?

Test Sleps ) F{esuits = Action io Také |
! K2 DIAGNOSTIC TROUBLE CODE (DTC) PO117 ) '
* Possible causes: Yes -+ INSTALL a new ECT sensor.
— ECT signal circuit ground short RESTORE the vehicle. _
— ECT sensor CLEAR DTCs and RETEST ‘
— PCM the system.
— induce opposite DTC .
+ Disconnect ECT harness connector. | No GO 1o K.
» Perform KOEO On-Demand Self Test. .
* s DTC P0118 present? ! i
K3 ' CHECK ECT SIGNAL CIRCUIT FOR A SHORT i :
'TOGROUND ‘
* Disconnect the PCM engine harness Yes — INSTALL a new PCM.
connector. RESTORE the vehicle.
* Measure the resistance between the ECT CLEAR DTCs and RETEST |
harness connector pin 2 and ground. . system. |
| * Is the resistance greater than 10,000 NG \| REPAIR short 1o ground in |
ohms? i lhe ECT signal circuit.
- RESTORE the vehicle.
CLEAR the DTCs and
| o _ - RETEST the systern.
- K4 ], DIAGNOSTIC TROUBLE CODE (DTC) P0118
Note: Refer to the PCM and component Yes — GO o K5,
connector pin numbers at the beginning of this No —., REPAIR open in ECT return
pinpoint test. | | circuit. RESTORE the vehicle.
* Possible causes: i CLEAR DTCs and RETEST
— short to voltage in the ECT signal circuit | the system.
— open in signal return circuit
-— ECT sensor
— PCM
+ Key off.
* Disconnect the ECT electrical connector.
=  Measure the resistance between ECT
electrical connector pin 1 and ground.
* Is the resistance less than 5 ohms? B
K5 | INDUCE QPPOSITE FAILURE | !
*+  Key on. engine off, . Yes —| INSTALL a new ECT sensor.
* Install a jumper between pins 1 and 2. of : CLEAR DTCs and RETEST
the ECT electrical connector. . I the system.
» Perform KOEQ On-Demand Self Test, ' No _laote Ke
__» s DTC P0117 present? o r——
K& | CHECK ECT SIGNAL CIRCUIT FOR A SHORT |
TO VOLTAGE :
» Disconnect the PCM engine harmess Yes - GO to K7.
electrical connector. No — REPAIR short to voltage in

the ECT signal circuit.

RESTORE the vehicle.

CLEAR DTCs and RETEST
| the system.
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5-46 Pinpoint Tests

Engine Coolant Temperature (ECT) K
Sensor

l Test Steps' I Results —» Actibn to Take
K7 | CHECK ECT SIGNAL CIRCUIT FOR AN OPEN |

*  Key off. Yes — GO to K8

* Measure the resistance between the PCM No 5/ REPAIR open in the ECT
engine harness connector pin 32 and ECT signal circuit. RESTORE the
harness connector pin 2 . vehicle, CLEAR DTCs and

* Is the resistance iess than 5 ochms? RETEST the system.

K8 ‘ CHECK ECT SIGNAL RETURN CIRCUIT FOR
~ AN OPEN .

* Measure the resistance between PCM Yes — INSTALL a new PCM.
engine harness connector pin 25 and ECT RESTORE the vehicle.
sensor harness connector pin 1. CLEAR DTCs and RETEST

* Is the resistance less than 5 ohms? the system.

No — REPAIR open in ECT signal
return circuit. RESTORE the
vehicle. CLEAR DTCs and

__RETEST the system.
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Turbo Charger System Performance KA

Signal Functions

The variable geometry turbocharger (VGT) is controlled by the powertrain control module (PCM).
The PCM utilizes an exhaust pressure (EP) sensor to monitor the pressure and adjust the VGT
solenoid duty cycle. The VGT solenoid receives a pulse width modulated (FWM} signal from the
PCM that controls the solenoid on/off time. The VGT solenoid directs oil to a piston within the
actuator housing. The direction of oil flow to the piston increases or decreases the exhaust
pressure.

Sensor Bias

The VGT solenoid control is based on input sensors. The input sensors are used to calculate
engine speed, desired fuel quantity, altitude, and exhaust pressure. The amount of voltage the
sensor deviates from a calculated reference value (sensor bias) may cause a commanded versus
actual pressure calculation error.

Detection/Management

The PCM monitors the exhaust pressure. A DTC is set when the difference between the
commanded and the actual exhaust pressure is not within the calibrated limits.

AN CAUTION: The PCM harness connectors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns or a no-start condition.
Installing PCM connectors on an angle may cause an improper connection, misdiagnosis,
and damaged components. Install the connector until the lever pivots and seats itself.
Apply light pressure to get the connector into position on the PCM and then fully seat the
connector.

Note: Visually inspect the harness connectors for corrosion, damage, proper mating and correct
pin tension.

Note: When the PCM is disconnected additional DTCs will be set. Clear all DTCs after restoring
the vehicle.

DTC Descriptions

« P0299 = Turbo/SuperCharger Underboost

= P0478 = Exhaust Pressure Control Valve High Input

« P2262 = Turbo/Super Charger Boost Pressure Not Detected
» P2263 = Turbo/Super Charger System Boost Performance
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Pinpoint Tests

Turbo Charger System Performance

KA

| KAS ' GHECK FOR INPUT SENSOR BIAS

o _TesiStﬂs_ L - I_ _H_gl..lll_s_._—ﬁ Acfiorﬁo T_ake T
| KA1 | PRELIMINARY DIAGNOSIS | . |
*  Key off. . Yes —>l For DTC P0299, P0478, .
i * Perform a visual inspection, | . P2262 or P2263, GO to KA2 |
*  Connect the scan tool. b
* Key on. engine off (KOEQ) | For all other DTCs. REFER 1o|
* Perform the PCM self-test. | the Diagnostic Trouble Code
* Are any DTCs present? ! {DTC) Charts, Section 4. i
. No _ Seow ke
| KA2 | CHECK THE ENGINE OPERATING | - ]
__TEMPERATURE .
*  Key on. engine off, | Yes —j GO to KA4. |
*  Access the EQT PID. .
N -> INCREA i
» s the EOT PID greater than 70°C (158'F)> | "° ’ Opgfjjﬂgs e 016 |
I . !
B - - | Kaa.
 KA4 | CHECK THE ICP SENSOR FOR BIAS _ l -
[ *  Key on, engine ofi. Yes 2 GOto KAS. |
* Access the ICP PID.
_ N i INSTAL
i * Is the ICP PID voltage between 0.18 and [N 7 STALL a new ICP sensor.
0.24 voits? i
_ o2 L

Does the turbocharger pitch change and
does the EP PID increase?

* Access the BARO. EGR. EP, MAF and MAP Yes — GO to KAS. ‘
PIDs. : | :
. , No —| REFER to the appropriate
. \lf{atelleersto Section 6 for normal operating | pinpoint test to continue |
' sensar diagnostics.

* Are the BARO, EGR, EP, MAF and MAP | ; g |
_ __PIDs within specifications? ‘ !
KRG | CHECK THE TURBOCHARGER OPERATION . |
' *  Key on. engine running. | Yes >I The turbocharger system is

* Access Output Test Mode. operating correctly, REFER to‘

*  Access the EP PID. ; . Sectian 4. Engine !

* Monitor the EP PID and the turbocharger. | | Periormance Diagnostic

* Increase the engine speed to 1200 RPM. Procedures. |

¢ Decrease the VGT duty CVC|e to 0%, | No — If the turbocharger pltch did !

* Record the EP PID. . i ' not change. REFER to the

. Increa&?e the VGT duty cycle to 45, Workshop Manual Section

* Record the EP PID. | | 303-04D: Fuel Charging and |

Cantrols — Turbocharger.

If the turbocharger pitch did
change and the EP PID did |
not increase. GO to Pinpaoint !
Test X.
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Engine Oil Temperature (EOT) Sensor L

AN WARNING: BEWARE OF MOVING VEHICLE COMPONENTS AND HEAT.

Circuit Functions

The engine oil temperature (EQT) sensor is a thermistor type sensor that has a variabie resistance
that changes when exposed to different temperatures. When interfaced with the powertrain control
module (PCM), it produces a 0 to 5 volt analog signal that will deduce temperature.

Cranking Fuel Quantity/Timing Control — The EQT sensor signal is used to determine the
timing and quantity of fuel required to optimize starting over all temperature conditions.

Idle Speed — At oil temperatures below 70°C (158°F) low idle is incrementally increased to a
maximum of 850 rpm.

Temperature Compensation — Fuel quantity and timing is controlled throughout the total
operating range to ensure adequate torque and power is available.

Glow Plug Control —The Glow Plug Control Module (GPCM) and lamp CN times are controlled
by engine oil temperature.

Detection/Management

An EOT sensor signal that is detected out of range (high or low) by the PCM will cause the PCM

to ignore the EOT sensor signal and assume an engine cil temperature of -20-C (-4-F) for starting
and a temperature of 100°C (212°F) for engine-running conditions. The CHECK ENGINE light will
also be illuminated as long as the condition exists.

AN CAUTION: The PCM harness connectors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns or a no-start condition.
Installing PCM connectors on an angle may cause an improper connection, misdiagnosis,
and damaged components. Install the connector until the lever pivots and seats itself.
Apply light pressure to get the connector into position on the PCM and then fully seat the
connector.

Note: Visually inspect the harmess connectors for corrosion, damage, proper mating and correct
pin tension.

Note: When the PCM is disconnected additional DTCs wilt be set. Clear all DTCs after restoring
the vehicle.
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Pinpoint Tests

- Are DTCs P0196, P0197, P0198, P1184,
[P0298 present?

. RETEST the systern.

Engine Oil Temperature (EOT) Sensor L.
SENSOR
ENGINE HARNESS CONNECTOR
CONNECTOR
AQB63432
DTC Descriptions
+ Circuit Faults:
— P0196 = EOT Sensor Circuit Range/Performance
— P0197 = EOT Sensor Circuit Low Input
— P0188 = EOT Sensor Circuit High input
— P1184 = EOT Sensor Out Of Self-Test Range
— P0298 = Engine Oil Over Temperature Condition
EOT EOT
K ohms {Volts) C F K ohms {Volts) C F
1.19 0.53 120 248 7.55 211 B0 140
1.56 0.67 110 230 10,83 256 50 122
2.08 0.86 100 212 16.11 3.01 40 104
2.80 1.08 Q0 194 24.25 3.44 30 86
384 1.37 alb 176 37.34 3.82 20 68
5.34 1.72 70 158 58.99 213 10 50
- Test Steps o ~ Results ~_Action to Take
L1 | PRELIMINARY DIAGNQSIS FOR DTCs P0196,
. PO197, PO198. P1184, PD298
* Perform visual inspection. Yes — For PO196, GO to L2.
+ Connect the scan tool. For PO197. GO to L7
. Sstcrjiee:nzagd[);_eggrd any continuous and For PO198, GO to LS.
- 4an .
. Clear all DTCs. For P1184. GO te L13.
! » Perform the KOEO On-Demand Self-Test. _ For PO298. GO fo L19.
« Perform the KOER On-Demand Self-Test for - No » Fault correct. RESTORE the
. DTC PO196. vehicle. CLEAR DTCs and
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Engine Oil Temperature (EOT) Sensor L

—

. Test Steps _- Results N Action to Take
'} L2 J| DIAGNOSTIC TROUBLE CODE (DTC) PO196 |
= DTC PO196 indicates that an EQT sensor —1 Yes - GO to L3.
range/nerformance fault has been detected. No — REPAIR as necessary

PQO196 is set when the vehicle has been
driven above 1,250 rpm and 12 mg/stroke
MFDES without EOT sensor signal
increasing above 50°C (122 F). The time to
set the fault is dependent on EQT and IAT
temperatures, and can vary between i i
approx. 15 to 45 minutes. ‘ ‘

Possible causes;
— EOT sensor ;
— EOT sensor circuitry ‘
-- thermosiat ‘
— PCM
* Inspect EOT sensor circuitry at sensor and
PCM. Inspect for damaged. loose or
pushed-out pins, loose or poorly crimped .
WIres. ! i
* Are all connectors and terminals QK? '
L3 ;| CHECK FOR EOT SENSOR FAULT CODES

*  Perform KOEQ On-Demand Self-Tast. Yes » REPAIR other DTCs before
* Are other DTCs present? proceeding. RESTORE
vehicle and RETEST the

| RESTORE the vehicle.
| CLEAR DTCs and RETEST
' the system.

! system.
‘ No Oniy P0196 present, GO to
! L4.
L4 | CHECK EOT SENSOR OPERATION
Nate: Verity no accessories are in use (cngine . Yes y GOto LS.
block or oil heaters) No -5 INSTALL a new EOT sensor.

* Clearall DTCs.

* Soak vehicle at ambient temperature for at
least 10 hours.

+  Key on, engine off,

* Using scan tool, monitor EQT, RPM and
MFDES PlDs,

* Record EOT sensaor temperature reading.

i » Drive vehicle above 1.800 rpm and 15

‘ my:strocke MFDES for at least 15 minutes. i

Select appropriate gear to achieve operating |
‘ conditions. i

RESTORE the vehicle.
CLEAR DTCs and RETEST
the system.

* Does EOT temperature reading change
by at least 10 F of key on value
recorded?
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Pinpoint Tests

Engine Oil Temperature (EOT) Sensor

* Does EOT temperature reading increase
above 50 C (122 F)? |

. Test Steps o _Fh-es.—ults'_ S _Actit;to a(e -
' L5 _COOLING SYSTEM CHECK e e T T T
; » Drive vehicle an additional 15 minutes .! Yes — GOto L6. i
| above 1.800 rpm and 15 mg/stroke. 'No —| CHECK thermostat for correct

operation. If fault is indicated, |
INSTALL a new thermostat, If
thermostat fault is not ‘
present, INSTALL a new EQT |
sensor. RESTORE the

vehicle, CLEAR DTCs and I
RETEST the system. '

L6 CONFIRM PCM FAULT

R [ —

+  Check confinuous Ime'mory DTCs. Yes
* Is P0196 present?
| No
L7 _ DIAGNOSTIC TROUBLE CODE (DTC) Po197 |
Note: Refer to the PCM and component Yes
connector pin numbers at the beginning of this i
pinpoint test. ‘
: * FPossible causes, :
! — EOT signal circuit short to ground "'No
— EOT sensor
— PCM
— EOT electrical connections
*+  Key off,

+  Disconnect EQOT sensor, \

+  Chock for damaged, pushed-out or corroded |
pins.

+ Check for opposite failure with EQT
discennected

»  Perform the KOEO On-Demand Self-Test.

* Is DTC P0O198 present?

INSTALL a new PCM. |

RESTORE the vehicle, |
i CLEAR DTCs and RETEST

the system, .
» Unable to duplicate condition. |
' CHECK for logse
connections. damaged or ;
corroded pins. WIGGLE ‘
harness attempting to .
recreate fault. REPAIR as |
necessary. REFER to Section

= —

» INSTALL a new EOT sensor. |
. RESTORE the vehicle. |
" CLEAR DTCs and RETEST

the system. i

—i G0 t¢ L8.
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Engine Oil Temperature (EOT) Sensor L

Test Ste_ps

L8 i CHECK EOT SENSOR SIGNAL CIRCUIT FOR
| A SHORT TO GROUND

B 'hesults -

Aétion to Take

» INSTALL a new PCM, i

«  Key off  Yes |
» Disconnecl the PCM engine harness i i RESTORE the vehicle.
connectar. CLEAR DTCs and RETEST
: *  Measure the resistance between the EQT | ¢ the system.
sensor harness connector pin 2 and ground. - ;
» Is the resistance greater Er}han 10.030 No N ?CEHP_A‘«SIEJ}S;c?:rilréﬁitgrgégd_rgﬂE
ohms? the vehicle. CLEAR DTCs
o and BETEST the system. ;
| L9 ! DIAGNOSTIC TROUBLE CCDE (DTC) PO198 N '
Note: Refer to the PCM and compenenl | Yes -l GO to L10.
connector pin numbers at the beginning of this |, _) REPAIR open in signal return
pinpoint test. ! - circuit. RESTORE the vehicle.
*+ Possible causes: ! " CLEAR DTCs and RETEST
— open or short to voltage in EOT signal ' the system.
circuit
— open in signal return circuit
poor connections
— EOT sensor
-~ PCM
—  Key off.
+ Disconnect EOT sensor harness connector.
= Disconnect the PCM engine harmess
connector. .
+  Measure the resistance between pin 1 on |
the EQT connector and the PCM engine i
! harness connector pir 25. : ' .
* |s the resistance less than 5 chims? : !
L10 | INDUCE OPPOSITE FAILURE ; | :
+ Connect the PCM engine harness connector  : Yes —i INSTALL a new EOT sensor. !
»  Key on. engine off. ! RESTORE the vehicle. |
* install a jumper between pins 1 and 2 of the ; CLEAR DTCs and RETEST |
EOT sensor etectrical connector, - the system. |
= Perform the On-Demand Self-Test. ' NG IGO0t L1 !
* Is DTC P0197 present? ' ; -
L11 " CHECK SIGNAL CIRCUIT FOR A SHORT TO :
, VOLTAGE |
*  Key off Yes - GO to L12,
« [Disconnect the PCM engine hamess NG !

electrizal connector.

Key on. engine off.

Measurc the valtage on the EOT sensor
electrical connector pin 2 and ground.

Is the voltage less than 0.2 velt?

- signal circuit. RESTORE the
" vehicle. CLEAR DTCs and :
- RETEST the systerr. |

! REPAIR short to voltage in |
|
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Pinpoint Tests

Engine Oil Temperature (EOT) Sensor

* Does value fluctuate?

| Test Steps _ . ! .Hesul_ls - Action to Take
~L12  CHECK SIGNAL CIRCUIT FOR AN OPEN i
: +  Key off. Yes » INSTALL a new PCM.
| * Measure the resistance between the PCM ! RESTORE the vehicle,
! engine harness connector pin 44 and the ! . CLEAR DTCs and RETEST
' EQT sensor harness connector pin 2. ' i the system.
* Is the resistance less than 5 ohms? No . REPAIR open signal circuit.
RESTORE the vehicie.
i CLEAR DTCs and RETEST
| I he system -
L13 | DIAGNOSTIC TROUBLE CODE {DTC) P1184 i
- - |
* DTC P1184 indicates that the engine oil Yes - GO to L14.
temperature is not within the required range No — REPAIR other DTCs as
to perform the KOER Cylinder Contribution necessary. RESTORE the
Self-Test. The engine oil temperature must | vehicle
be between 20°C (68 F) and 117°C (242°F). | ; '
Possible causes: i I
— engine not fully warmed up
— low oil level
— cooling system failure i
— EOT sensor
— thermostat ! _
— EOT sensor circuit ' | ;
+  Verify no KOEQ DTCs are present. ' |
» Drive vehicle until thermostat apens. i
* Fully warm engine.
*+  Check that upper radiator hose is hot and
pressurized. _ a
: + Rerun the KOER Cylinder Contribution | '
| Self-Test i ‘
= IsDTC P1184 present? | | )
| L14 | EOT SENSOR CHECK | !
' * Key on. engine off. Yes —i INSTALL a new EQT sensor.
+ Engine at normal operating temperature. i BESTORE the vehicle.
*  Access EQT PID. CLEAR DTCs and RETEST
*  Observe EQT PID while tapping on ECT the system.
Sensar. No — GO to L15.
= Does the EQT value fluctuate or go
_____ _ below 20-C {68 F) (3.82 volts)? !
L15 | VEHICLE HARNESS CHECK _4'
*»  Cbserve EQT PID while carrying ocut the ‘ Yes - REPAIR circuits as required.
following: ! | RESTORE the vehicle.
+ Grasp the vehicle harness close to the EQT CLEAR DTCs and RETEST
sensor connector. the system.
*  Wiggle and shake vehicle harness while No ) cots L6
working toward PCM.
+  Key off.
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Engine Oil Temperature (EOT) Sensor L.

- Test Steps 1 Results B Action to Take !
L16 CHECK PCM AND VEHICLE HARNESS ! .
| CONNECTOR
. « Disconnect EOT sensor and PCM harness Yes » GOt L17.
‘ . Fn_cizmpneiecf?‘::?damaged. loose or pushed-out : No _)i Egg¢loﬁﬂist£q3gﬁg|e i
pins. | CLEAR DTCs and RETEST

= Are connectors and terminals QK?

 L17 | CHECK FOR BIASED EOT SENSOR
‘ Note: Verify no accessories are in use {engine

|

|

|

the s_y_stem.

Yes —| CONFIRM performance
- concemn. REFER to Section 3
» Allow vehicle to sit overnight. - or Diagnostic Subroutines.
« Do not start engine. . Performance Diagnostic
* Read EOT and IAT using scan tool with Procedures.

KOEC. _ o No > CONFIRM wiring is OK. If
* Do the readings agree within 6 C {11 F)? OK. INSTALL a new EQT.

L19 | DIAGNOSTIC TROUBLE CODE (DTC) PO288 !

« DTC P0298 indicates that an EOT sensor | Yes —| GO to L20.
range/performance fault has been detected. No REP N
P0298 is set when the vehicle has been , _)! RES#BHR%SQ?C\?;[?E%‘
running below 1.000 rpm and less than 20 . CLEAR DT RETEST
mg/stroke MFDES with EOT sensor signal ! Cs and s

block or oil heaters)

reading above 110°C 230 F). The time to the system.
set the faull is dependent on EQT and IAT
temperatures. and car vary between
approx. 15 to 45 minutes.
Fossible causes:
— EOT sensor
— EOT sensar circuitry
— cooling system
— thermostat
— PCM
* Inspect EQT sensor circuitry at sensor and :
PCM. tnspect for damaged. lcose or |
i pushed-out pins. loosc or poorly crimped : ! i
| Wires. i I !
* Are all connectors and terminals OK? | |
' L20 | COOLING SYSTEM CHECKS |
*  Check coolant systemn for correct level, Yes — GO to L21. i
* Check radiator for correct performance. No ~ REPAIR as necessary. |
Verity there are no obstructions to artlow " RESTORE the vehicle.
across radiator corg, and that the radiator ' CLEAR DTCs and RETEST
core 15 not plugged. the system.

*  Verify correct thermostat operalion.

|

Verify correct cooling fan/clutch operation. . i I
f |

+ l|s coolant system OK? |

e
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Pinpoint Tests

| block or oil heaters) I No

» Clear continuous DTCs, .

* Soak vehicle at ambient temperature for at !

least 8 hours.

Key on. engine off |

* Using scan tool, monitor EQOT PID. .

* s EOT sensor equal to ambient |
temperature‘? .

| L23 | CONFIRM PCM FAULT |

_ * Run engine for approximately 15 to 20 | Yes
i minutes.

: * Check continuous memory DTCs. .

| « Is DTC P0298 present? |

Engine Qil Temperature (EOT) Sensor L.

— _ TestSteps T e | hcionorae
|_L2_L CHECK EOT SENSOR  FAULT CODES ] | |
| . Perform KOEO On- Demand Self-Test, Yes — REPAIR other DTCs before i
' * Are other DTCs present? | | proceeding. RESTORE :
, vehicle and RETEST the

| | | system. |
| i No - Only PG298 present. GO to |
L - o L2z ______'
| L22 | CHECK EOT SENSOR OPERATION | | R

Note: Verify no accesories are in use (engine Yes — GOto L23.

-y INSTALL a new EQT sensor. _
- RESTORE the vehicle. |

' CLEAR DTCs and RETEST
the system. |

, —

» INSTALL a new PCM, |
| RESTORE the vehicle. '
- CLEAR DTCs and RETEST |

the system. :

— OPERATE vehicle to VERIFY |
| EOT does not increase above
- 110°C (230°F) while running ‘
| below 1.000 rpm. REFER to
" Section 3.

i _

2004 Powertran ContraErmissions Diagnosis, 600 Dissel 12:2003




Pinpoint Tests

5-57

Fuel Pump Monitor/Control

M

ADDINESY

Circuit Function

. O
Un:.::.m-.—,c.c.c.c.ul_‘ 24

:l_mcmmc.c.mc.:,:.:.:_d. 12
(- [ —

CENTRAL JUNCTION
BOX (CJB) C270a

CENTRAL JUNCTION
BOX {CJB) C270F

87 —
85 - = [H 86
[ — 30
FUEL PUMP
RELAY

DTC Descriptions
» P0230 = Fuel Pump Primary Circuit

« P0231 = Fuel Pump Secondary Circuit Low
» P0232 = Fuel Pump Secondary Circuit High

electric fuel pump will operate for approximately 20 seconds and will then be commanded off by
the PCM if an RPM signal is not detected.

TN vy /AR
amaplirsaniimml

PCM BODY HARNESS
CONNECTOR

INERTIA SWITCH
F - SUPERDUTY/EXCURSION

= |—| 1

INERTIA SWITCH
E - SERIES

The fuel pump relay coil ground is controlled by the powertrain control module (FCM} with vehicle
power (VPWR) supplied to the relay coil by the PCM power relay. Energizing the fuel pump relay
closes the internal switch contacts and supplies B+ voltage through the inertia switch to the
electric fuel pump. Fuel pump voltage is menitored by the PCM through the fuel pump rcnitor
(FPM) circuit which is downstream of the inertia switch. When the ignition switch is turned on, the
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5-58 Pinpoint Tests

Fuel Pump Monitor/Control M

AN CAUTION: The PCM harness connectors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns or a no-start condition.
Installing PCM connectors on an angle may cause an improper connection, misdiagnosis,
and damaged components. Install the connector until the lever pivots and seats itseif.
Apply light pressure to get the connector into position on the PCM and then fully seat the
connector.

Note: Visually inspect the harness connectors for corrosion, damage, proper mating and correct
pin tension.

Note:  When the PCM is disconnected additional DTCs will be set Clear all DTCs after restoring
the vehicle.

A_c_tionT)"Take

— — — Test Steps ' | ' Results

M1 | PRELIMINARY DIAGNOSIS FOR DTCS .
P0230, P0231, AND P0232 | |

Note: For F-SuperDuty/Excursion, the fuel pump Yes — For DTC P0230 _
reiay is internal to the central junction box | . {F-SuperDuty/Excursion), GO |
(CJBY. ' | to M2 '
* Retrieve and record ali DTCs. - For DTC P0230 (E-Series).

* Record freeze frame data. GO to M3.
* Clear the DTCs. ’ For P0O231. GO to MS.

Perform the On-Demand Self-Test,
For PO232, GO to M14.
Are any DTCs retrieved? | or

| No  UNABLE to duplicate
" condition. CHECK for loose
, connections, damaged or
i . corroded terminals or pins. |
= | REPAIR as necessary.
' REFER to Section 3 it a _
i _driveability concern exists. .
M2 | DIAGNOSTIC TROUBLE CODE (DTC) P0230 | |
* Possible causes: Yes — GO to M5,
— fuel pump relay (internal to CJR) | No — INSTALL a new CJB. |
— circuitry | i !
— PCM |
Key off. '

Disconnect CJB C270f. |
Key on. engine off. :
Measure the voltage between CJB C270f !
pin 10, component side and ground. |
* Is the voltage greater than 10.5 volts?

LN LN
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Pinpoint Tests 5-59
Fuel Pump Monitor/Control M
. Test Steps Results — Action to Take '
M3 ; CHECK THE FUEL PUMP RELAY VOLTAGE
| CIRCUT
Note: Refer to the Wiring Diagrams Manual for Yes — GO to M4
fuel pump relay coil pin locations. No _,| REPAIR the circuit
+ Possible causes: '
— fuel pump relay
—  circuitry
— PCM
+  Key off.
* Disconnect the fuel pump relay.
*  Key on. engine off.
» Measure the voltage between the fuel pump
retay coil power circuit, harness side and
ground.
+ |s the voltage greater than 105 volts?
© M4 CHECK THE FUEL PUMP RELAY
s Perform the fuet pump relay component test. | Yes - GO to M5
Refer to Wiring Diagrams Cell 149; No | INSTALL a new fuel pump
Companent Testing. relay
= Does the fuel pump relay pass the '
: component test?
M5 CHECK THE FUEL PUMP RELAY CONTROL i
 CIRCUIT FOR AN OPEN
Note: Refer to the Wiring Diagrams Manual for Yes —| GO to M6
fuel pump relay coil pin locations. ' No | REPAIR the circuit.
+ Key off. '
= Disconnect the PCM body harness
connector.
*  Measure the resistance between the CJB
C270f pin 10 (F-SuperDuty/Excursion) or the
fuel pump retay coll cantro! circuit
{E-Series). harness side and the PCM body
harness connector pin 5, harness side.
» |s the resistance less than 5 ohms?
M6 | CHECK THE FUEL PUMP RELAY CONTROL
CIRCUIT FOR A SHORT TO GROUND
« Measure the resistance between the PCM . Yes - GO to M7.
‘ body harness connector pin 5, harness side ‘ No _| REPAIR the circuit.
and ground.
» |s the resistance greater than 10,000 !
i ohms? N .
‘ M7 | CHECK THE FUEL PUMP RELAY CONTROL ‘
CIRCUIT FOR A SHORT TO VOLTAGE
+  Key on, engine off. Yes —! REPAIR the circuit.
« Measure the voltage between the PCM body . g 5 INSTALL a new PCM.
harness connector pin 5, harness side and ' i
' ground. r !
+ Is any voitage indicated? | | N

2004 Powertrain Control/Emissions Diagnosis. 6.0L Diesel 12/2003



5-60

Pinpoint Tests

l Fuel Pump Monitor/Control

M

___Est_séps_ — _

F_.______

!__“TB_

M c

i Nate: Diagnose and rep
addressing DTC P0231.

'"M10_ ch
| _ _FORANOPEN

| M12 [ GHECK THE FUEL PUMP RELAY

DIAGNOSTIC TROUSLE CODE (DTC) Pozat |
air DTC P0230 before | ves

Possible causes:
inertia switch
fuel pump monitor circuit open
fuel pump relay
Key off.
Disconnect the inertia switch.
Measure the resistance between the inertia
switch pin 1. component side and the inertia
switch pin 3 (F—SuperDuty..-"Excursion) or pin
2 {E-Series). component side.
Is the resistance less than 5 ohms?
HECK THE FUEL PUMP VOLTAGE

Connect a test lamp between the inertia
switch pin 1 (F—SuperDuty:"Excursion) or pin
2 (E-Series). harness side and ground.

Key on. engine off.

Is the test lamp illuminated for
approximately 20 seconds?

ECK THE FUEL PUMP VOLTAGE CIRCUIT

Key off.

Disconnect CJUB C270a.

Measure the resistance between CJB
C270a pin 22. harmess side and the inertia
switch pin 1. harness side.

Is the resistance less than 5 ochms?

M11 | CHECK THE FUEL PUMP RELAY POWER |

IRCUIT FOR VOLTAGE
Key off,
Disconnect the fuel pump relay.
Key on. engine off,
Measure the voltage between the fuel purmp
relay power circuit pin 30, harness side and
ground.

R

|No
|

S N I

]

| Yes
I No
I

i Yes
| No

! Yes
| No

=)

Action io Take

- —]
: |
=l GO to Ma |

sl INSTALL a new inertia switch. |
| !
I

| .
x GO to M13. I

— For F-SuperDuty/Excursion, |
| GO to M10.

| For E-Series, GO to M11, |

Sl INSTALL a new cus.
—| REPAIR the circuit, |

___‘l_ —

-l Gote M2
—| REPAIR the circuit. |

Is the voltage greater than 10.5 volts?

Perform the fuel pump relay component test.
Refer to Wiring Diagrams Cell 149;
Component Testing.

Does the fuel pump relay pass the
component test?

|. .
| Yes
| No

I
5| REPAIR the cireutt

INSTALL a new fuel pump |
' relay. |
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Fuel Pump Monitor/Control M
I Test Steps __ N Results - Action to Take ]
M13 | CHECK THE FUEL PUMP MONITOR CIRCUIT ' i
FOR AN OPEN
* Key off. Yes = INSTALL a new PCM,
» Disconnect the PCM P
i _ N RE .
+ Measure the resistance between the inertia © - PAIR the cireut
switch pin 3 (F-SuperDuty/Excursion} or pin
1 ({E-Series), harness side and the FCM
body harness connector pin 19, harness
side.
* Is the resistance less than 5 ochms?
_M14 | DIAGNOSTIC TROUBLE CODE (DTG} P0232
Note: Diagnose and repair DTC P0230 before i Yes -» GO to M1S5.
addressing DTC P0Z232. No | INSTALL a new CJB
« Possible causes: (F-SuperDuty/Excursion) or
— fuel pump relay fuel pump relay (E-Series).
— fuel pump monitor circuit short to
voltage
— fuel ground circuit open
»  Key off.
» Disconnect CJB C270a
{F-SuperDuty/Excursion).
« Disconnect the fuel pump relay (E-Series).
+  Key on, engine off.
+ s the fuel pump ON?
Mi5 | CHECK THE FUEL PUMP MONITOR CIRCUIT
A SHORT TO VOLTAGE A
+ Key off. Yes -» REPAIR the circuit.
+ Disconnect the PCM body harness No 5 GO to M16.
connector,
+ Disconnect the fuel pump.
« Key on. engine off.
»  Measure the voltage hetween the PCM body
harness connector pin 12, harness side and
ground.
_ + Is any voltage indicated? o
M16 | CHECK THE FUEL PUMP GROUND CIRCUIT
| FOR AN OPEN _
»  Key off. Yes —| INSTALL a new PCM.
+ Measure the resistance between the fuel "No _J REPAIR the circuit.
pump ground circuit, narness side and
ground. i
¢ |s the resistance less than 5 ohms? ]
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5-62 Pinpoint Tests

Water in Fuel (WIF) Sensor O

Circuit Function

The water in fuel (WIF) sensor is used to detect watar in the fuel system and is located in the fuel
control module. The WIF sensor is monitored by the powertrain control module (PCM}. If the PCM
detects water for more than 5 seconds. it will set continuous DTC P2289 and turn on the WATER
IN FUEL indicator tamp (WIFIL}. Route a hose from the fuel drain line to a 1-gt clear container.
Open the fuel control module drain valve. Close the valve when you have filled the container.
Inspect fuel in the container. If no water or contaminants are in the container, you may have a
circuit fauft.

ZAN CAUTION: The PCM harness connectors must be properly seated and the connector

latch properly attached to eliminate possible driveability concerns or a no-start condition.
Installiing PCM connectors on an angle may cause an improper connection, misdiagnosis,
and damaged components. Install the connector until the lever pivots and seats itself.
Apply light pressure to get the connector into position on the PCM and then fully seat the
connector.

Note:  Visually inspect the harness connectors for corrosion, damage. proper mating and correct
pin tension.

Note:  When the PCM is disconnected additional DTCs will be set. Clear ail DTCs after restoring
the vehicle.

BODY HARNESS CONNECTOR

AD0B0216

DTC Descriptions
+ P2268 = Water In Fuel Condition
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Pinpoint Tests

5-63

Water in Fuel (WIF) Sensor

Test Steps

_ Action to Take-

*  Perform visual inspection.

= (Connect the scan tool.

= Retrieve and record all DTCs.
» (Clear all DTCs.

*  Perform On-Demand Self Test.
+ Is DTC P2269 present?

| Ot PRELIMINARY DIAGNOSIS FOR DTC P2269 |

Results —>

Yes —
No >

GO to 02, ‘

UNABLE to duplicate
condition. CHECK for locse
connections, damaged or ‘
corroded terminals or pins. i
WIGGLE harness attempting
to recreate {ault. REPAIR as
necessary. REFER to Section

| 02 DIAGNOSTIC TROUBLE CODE (DTC) P2269

3 if a driveability concern J

Note: Refer to the PCM and compaonant
connector pin numbers at the beginning of this
pinpoint test.
» Possible causes:

— water in the fuel filter housing

— shorted circuit

— darmaged connection

exists.

CLEAR DTCs and RETEST

the system. If WIFIL comes
. back on and DTC P226%9
returns. REPEAT Test Step
02. If water is still found in
fuel sample. FLUSH and
CLEAN the fuel tank and fuel

Yes >

ohms?

—  WIF sensor system.
— PCM No s GO to 03
» Route a hose from the fuel drain line.
located on the fuel control module, to a 1-gt
clear container.
= Open the fuel contral module drain valve
and close the drain valve when you have
filled the containar. '
» Does the container have any water or i
contaminants? '
" 03 | CHECK WIF SENSOR CIRCUIT FOR SHORT
TO GROUND !
»  Key on, engine off. Yes - GO to 04
+ Disconnect the WIF sensor harness No 5 GO to OS.
connector.
= Clear Continugus DTCs.
»  Cycle ignition key. -
+ Retrieve Continuous DTCs. ‘
+  Key off.
+ Did DTC P2269 reset?
, 04 CHECK FOR SHORT TO GROUND IN THE i
_SIGNAL CIRCUIT |
= Disconnect PCM body harness connector. Yes —>I INSTALL a new PCM.
+ Measure resistance between pin 2 on WIF RESTORE the vehicle.
sensor harness connector and ground. - CLEAR DTCs and RETEST
» |s the resistance greater than 10,000 i the system.

. No —, REPAIR short to ground in
’ ! WIF sensor circuit. RESTORE.
the vehicle. CLEAR DTCs

i | and RETEST the system.
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5-64 Pinpoint Tests

Jr_
|
|

Water in Fuel (WIF) Sensor 0O

[ ]
" Test S_te_ps_ T T _R;sﬁts_ . A _io_t_ ake |
-—_——— _ _ _'tSloteps - == __Achionio Take
| - 95 CHECKWIFSENSOR o | |
lr _ * Remove the fuel filter, and inspect inside of  Yes - CLEAN out filter hausing. |
the filter housing tor foreign material - REMOVE WIF sensor. |
* Is debris found inside the housing? ' ' CLEAN and REINSTALL. |

! i I RESTORE the vehicle,
. | i CLEAR DTCs and RETEST
| , the system.

[

I . , No — INSTALL a new WIF sensor. |
' ' " RESTORE the vehicie, |

I CLEAR DTCs and RETEST

i i the system. !
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