1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

ENGINE PERFORMANCE

Self-Diagnostics - EEC-V - 4.2L
INTRODUCTION

Perform all steps iBASIC TESTING - 4.2L article in this section. If no fault is found wiiperforming basic
diagnostic procedures, proceed with self-diagnsstfao diagnostic trouble codes or only pass sate
found during self-diagnostics, proceedli&6STS W/O CODES- 4.2L article in this section for diagnosis by
symptom.

SELF-DIAGNOSTIC SYSTEM
DIAGNOSTIC FORMATS

QUICK TEST and CIRCUIT TESTS are diagnostic formadged to test and service EEC-V syst@UICK
TEST allows technician to identify problems and reteealiagnostic trouble codes. CIRCUIT TESTS check
circuits, sensors and actuators.

Before starting any CIRCUIT TEST, follow all stegpsder QUICK TEST to find correct CIRCUIT TEST. If
vehicle passes QUICK TEST and no driveability syonmt or intermittent faults exist, EEC-V systemkay

DIAGNOSTIC TROUBLE CODES (DTC)
During QUICK TEST, 3 types of diagnostic troubledes are retrieved: KOEO, KOER and Continuous

Memory Codes. SEQUICK TEST for self-test procedures. Codes may be cleared REM memory after
they have been recorded or repaired. SEEARING CODES .

KOEO & KOER Codes (Hard Faults)

These codes indicate faults are present at tinbestihg. A hard fault may cause CHECK ENGINE or
Malfunction Indicator Light (MIL) to go on and remaon until fault is repaired. If KOEO or KOER caxlare
retrieved duringkOEO SELF-TEST or KOER SELF-TEST, use tH3iAGNOSTIC TROUBLE CODE
(DTC) REFERENCE CHARTS to find correct testing and repair procedures.

Continuous Memory Codes (Intermittent Faults)

These codes are used to diagnose intermittentgrablContinuous Memory Codes are retrieved &@EO
SELF-TEST . These codes indicate a fault that may or mayagiresent at time of testing.

After noting and/or repairing fault, clear codesnfrmemory. SeELEARING CODES . Intermittent faults
may be caused by a sensor, connector or wiringegtlaroblem. See INTERMITTENTS IFESTS W/O
CODES - 4.2L article.

CAUTION: Continuous Memory Codes should be recorded when retrieved. These
codes may be used to identify intermittent problems that exist after all
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KOEO and KOER codes have been repaired. Some Contin  uous Memory
Code faults may not be valid after KOEO and KOER co des are serviced.

RETRIEVING CODES

Fault codes are retrieved from EEC-V system thrdDgta Link Connector (DLC). Sdég. 1. Self-diagnostic
test procedures are for use with New Generation(8i@S) scan tester. If a generic scan testerad,usnsure

tool is certified ODB-II standard.

DATA LINK CONNECTOR (DLC) LOCATIONS

Application Location
All Models Below Instrument Panel To Right Of Stee
Whee
DATA LINK CONNECTOR (DLC) TERMINAL IDENTIFICATION
Terminal No. Circuit
1 Ignition Contro
2 BUS+ SC#®
3 Not Usec
4 Chassis Grourjd
5 Signal Return (SIG RTN)
6 Not Usec
7 K Line ISO 9141
8 Not Usec
9 Not Useq
10 BUS- SCR
11 Not Usec
12 Not Usec
13 FEPS (Flash EEPROW)
14 Not Use(
15 L Line ISO 9141
16

Battery Powdqr
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Fig. 1: Data Link Connector (DLC) Terminals
Courtesy of FORD MOTOR CO.

READING CODES
KOEO & KOER SELF-TEST Codes
Record codes in order received. These codes irdatatent faults in system and should be servicexder of

appearance. UBIAGNOSTIC TROUBLE CODE (DTC) REFERENCE CHARTS to identify correct
CIRCUIT TEST to perform.

NOTE: If self- test will not activate or TOOL COMMUNICATION ERROR s received, go to
CIRCUIT TEST QA , step 1).

Pass Codes

SYSTEM PASS indicates no diagnostic trouble codesewecorded in that portion of test. If SYSTEM FAS
is not retrieved iIKOEO SELF-TEST , codes retrieved during KOER SELF-TEST may novdiel.

Continuous Memory Codes

These codes result from information stored by PGKing) continuous selfest monitoring. Use these codes
diagnosis only wheKOEO SELF-TEST and KOER SELF-TEST result in SYSTEM PASS andtalps
underQUICK TEST are successfully completed. These codes indieatesfpreviously recorded. Fault may
may not be currently present. SBAGNOSTIC TROUBLE CODE (DTC) REFERENCE CHARTS .

CLEARING CODES
PCM Reset

After a PCM reset procedure, the following condiavill be met
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All DTCs cleared from PCM memory.

All freeze frame data cleared from PCM memory.

All oxygen sensor test data cleared from PCM memory
OBD-II system monitor status is reset.

DTC P1000 set in PCM memory.

To perform PCM reset using NGS scan tester, ercaumeectors are properly connected. Program sceer tes
using the following steps:

¢ Select vehicle and engine selection menu (optioSa&igFig. 3.

Select year, engine, model and any additional métion requested by scan tester (optional).
Follow operating instructions from scan tester menu

Select GENERIC OBD-Il FUNCTIONS. Press CONT butiiomonitors are not complete.
Turn ignition on.

Select CLEAR DIAGNOSTIC CODES.

All codes should now be cleared from PCM memorprétfblem has not been corrected or fault is stéspnt,
hard code will immediately be reset in PCM memory.

CAUTION: DO NOT disconnect vehicle battery to clear  trouble codes. This will erase
operating information from Keep-Alive Memory (KAM). To clear KAM,
disconnect negative battery terminal for at least 5 minutes.

CAUTION: When battery is disconnected, vehicle compu  ter may lose memory data.
Driveability problems may exist until computer syst ems have completed a
relearn cycle. See the COMPUTER RELEARN PROCEDURES article in the
GENERAL INFORMATION section before disconnecting ba  ttery.

QUICK TEST

Description

Following procedures are functional tests of EEGygtem. These basic test steps must be followed in
sequence to avoid misdiagnosis.

¢ Visual Check

Equipment Hookup

KOEO (Key On Engine Off) SELF-TEST
KOER (Key On Engine Running) SELF-TEST
Computed Timing Check

Continuous Memory SeTest
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Diagnostic Aids

After each service or repair procedure has beerptaied, repeat QUICK TEST to ensure all EEC-V syste
work properly and diagnostic trouble codes areomgér present.

VISUAL CHECK

Complete all steps iIBASIC TESTING - 4.2L article before proceeding to self-diagnostic telStsure
vacuum hoses and EEC-V wiring harnesses are pyopaninected.

Apply parking brake, and place shift lever in PEKT) or Neutral (M/T) position. Block drive wheel$urn
off all electrical accessories.

EQUIPMENT HOOKUP
Connect appropriate test equipment to vehicle kmws:
Generic Scan Tester

Ensure scan tester meets or exceeds OBD-Il stanfaltdw manufacturer's instructions to hook upipment
and record diagnostic trouble codes.

New Generation STAR (NGS) Tester

Turn ignition switch to OFF position. Connect adaptable lead to diagnostic tester. Eag 2 . Connect
service connectors of adapter cable to vehicle DiataConnector (DLC). Go tKOEO SELF-TEST .




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

Control LCD Screen Number Keys
Unit

/

Memory Card
(EPROM)

Vehicle Interface

Cancel Keys Module (VIM)

Menu Dial

Power Connector VYIM
Application
To NGS xS
ye S
Diagnostic Link
Connector (DLC)
G94H32612

Fig. 2: New Generation Star (NGS) Scan Tester

Courtesy of FORD MOTOR CO.
KOEO SELF-TEST

Ensure engine is warmed to normal operating teneraf engine does not start (or stalls aftertstg),
continue KOEO SELH-EST. Turn ignition switch to OFF position. Enstest equipment is properly attach
Program scan tester using the following steps:

e Select vehicle and engine selection menu.FB3ges3 .
e Select year, engine, model and any additional mé&dion requested by scan tester.
e Select DIAGNOSTIC DATA LINK.
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Select PCM - POWERTRAIN CTRL MODULE.
Select DIAGNOSTIC TEST MODE.

Select KOEO ON-DEMAND SELF-TEST.

Turn ignition on.

Follow operating instructions from scan tester menu

KOER SELF-TEST

Ensure engine is warmed to normal operating tenweral urn ignition switch to OFF position. Ensiteet
equipment is properly attached. Program scan tasteg the following steps:

Select vehicle and engine selection menu.F5ge3 .

Select year, engine, model and any additional mé&tion requested by scan tester.
Select DIAGNOSTIC DATA LINK.

Select PCM - POWERTRAIN CTRL MODULE.

Select DIAGNOSTIC TEST MODE.

Select KOER ON-DEMAND SELF-TEST.

Start engine and allow to idle.

Follow operating instructions from scan tester menu

Perform BOO and TCS cycling (if equipped).

SERIES THROTTLE ASSEMBLY INSPECTION

Turn ignition off. Remove air tube from series titl@assembly. Check throttle plate for bindingpRie or
replace as necessary. If fault cannot be isolgiedo CIRCUIT TEST HT , step 20).

CONTINUOUS MEMORY SELF-TEST (EMISSION RELATED)

Turn ignition switch to OFF position. Ensure tegtigpment is properly attached. Program scan tesiaeg the
following steps:

Select vehicle and engine selection menu (optiosaigFig. 3.

Select year, engine, model and any additional médion requested by scan tester (optional).
Select GENERIC OBD-Il OPTIONS. Press CONT buttomdnitors are not complete.

Select DIAGNOSTIC TROUBLE CODES.

Turn ignition on.

Follow operating instructions from scan tester menu

CONTINUOUS MEMORY SELF-TEST (EXPANDED MODE)

Turn ignition switch to OFF position. Ensure tegtigpment is properly attached. Program scan tesiag the
following steps
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Select vehicle and engine selection menu.F5ge3 .

Select year, engine, model and any additional mé&tion requested by scan tester.
Select DIAGNOSTIC DATA LINK.

Select PCM - POWERTRAIN CTRL MODULE.

Select DIAGNOSTIC TEST MODES.

Select RETRIEVE/CLEAR CONTINUOUS DTCs.

Turn ignition on.

Follow operating instructions from scan tester me
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VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK
DIGITAL MEASUREMENT
GENERIC OBD il FUNCTIONS
NEW GENERATION STAR SETUP

s [ s I s [ s [ s R et |

POWER UP SCREEN

(94132613

— VEHICLE & ENGINE SELECTION

— SELECTED VEHICLE
— SELECT NEW VEHICLE
— DESELECT CURRENT MODEL

——DIAGNOSTIC DATA LINK

SUBSYSTEM SELECTION (PCM, ABS, ARC)
DIAGNOSTIC TEST MODES
PID/DATA MONITOR AND RECORD
ACTIVE COMMAND MODES
DIAGNOSTIC TROUBLE CODE LIBRARY

— VIEW RECORDED DATA

— VIEW RECORDER AREA 1
— VIEW RECORDER AREA 2
——~ VIEW RECORDER AREA 3
— VIEW RECORDED DTC'S

— DIGITAL MEASUREMENT SYSTEM

-—— VOLT METER

F—— OHM METER

—— FREQUENCY METER
[— DUTY CYCLE METER
[—— PULSE WIDTH METER
" SIGNAL SIMULATION
— HARNESS DIAGNOSTICS

—— GENERIC OBD il FUNCTIONS

[—— PiD/DATA MONITOR (MODE 1)

[ FREEZE FRAME DATA (MODE 2)

[—— RETRIEVE DIAGNOSTIC TROUBLE CODES (MODE 3)
" CLEAR DIAGNOSTIC TROUBLE CODES (MODE 4)
[~ OXYGEN SENSOR TESTS (MODE 5)

[~ ON BOARD SYSTEM READINESS TESTS

— " ENHANCED DIAGNOSTIC PROTOCOL

— NEW GENERATION STAR SETUP

— CONTRAST ADJUST
—— RS232 SETUP
— ENGLISH/METRIC UNIT SELECTION

— INTERNAL SYSTEM TESTS

— KEYBOARD & BEEPER TEST

— SCROLL DIAL TEST

—TEXT SCREEN TEST

— GRAPHIC SCREEN TEST

—— MEASUREMENT SYSTEM TEST

" PRINTER (RS232) TEST
——"MODULE COMMUNICATION LINK TEST
—RECORDER STORAGE TEST

— PROGRAM MODULE CHECKSUM TEST

Fig. 3: New Generation Star (NGS) Main Menu & ModePaths

Courtesy of FORD MOTOR CO.

ADDITIONAL SYSTEM FUNCTIONS
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NOTE: Additional diagnostic system features are available to help diagnose driveability

problems and service EEC-V systems.

GENERIC OBD-Il PARAMETER IDENTIFICATION (PID)

Turn ignition switch to OFF position. Ensure tegtigpment is properly attached. Program scan tesiag the
following steps:

Select vehicle and engine selection menu (optios&igFig. 3.

Select year, engine, model and any additional médion requested by scan tester (optional).
Select GENERIC OBD-Il OPTIONS. Press CONT buttomdnitors are not complete.

Select PID/DATA MONITOR.

Turn ignition on or start engine and allow to idle.

Follow operating instructions from scan tester menu

Select PIDs and press START.

NON-GENERIC OBD-Il PARAMETER IDENTIFICATION (PID)

Turn ignition switch to OFF position. Ensure tegtigpment is properly attached. Program scan tesiag the
following steps:

Select vehicle and engine selection menu.F5ge3 .

Select year, engine, model and any additional mé&tion requested by scan tester.
Select GENERIC OBD-Il OPTIONS. Press CONT buttomdnitors are not complete.
Select DIAGNOSTIC DATA LINK.

Select PCM - POWERTRAIN CTRL MODULE.

Select DIAGNOSTIC TEST MODES.

Select PID DATA MONITOR AND RECORD.

Turn ignition on or start engine and allow to idle.

Follow operating instructions from scan tester menu

Select PIDs and press START.

ON-BOARD SYSTEM READINESS (OSR) TEST MODE

All OBD-Il scan testers must display OSR test. Of%R will display monitors on the vehicle and staitiall
monitors; complete or not complete. If not complébte scan tester will display which monitor has no
completed.

To enter OSR, turn ignition switch to OFF positi@msure test equipment is properly attached. Progican
tester using the following steps:

Select vehicle and engine selection menu (optios&igFig. 3.
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Select year, engine, model and any additional mé&tion requested by scan tester.
Follow operating instructions from scan tester menu

Select GENERIC OBD-Il FUNCTIONS. Press TEST butifomonitors are not complete.
Start engine and allow to idle.

e Select ON-BOARD SYSTEM READINESS.

FREEZE FRAME DATA MODE

This mode allows access to emission related dditesdrom specific generic PIDs. These values are
immediately stored in continuous memory when arseion related fault occurs. This provides a snapsho
the conditions that were present when the faultioed. Freeze frame will be stored until PCM memsry
erased.

To access FREEZE FRAME DATA MODE, turn ignition $ofi to OFF position. Ensure test equipment is
properly attached. Program scan tester using fleniog steps:

e Select vehicle and engine selection menu (optioS&igFig. 3.

e Select year, engine, model and any additional médion requested by scan tester (optional).
Follow operating instructions from scan tester menu

Select GENERIC OBD-Il FUNCTIONS. Press CONT butiio@BD-II monitors are not complete.
Turn ignition on.

e Select FREEZE FRAME PID TESTS.

OXYGEN SENSOR TEST MODE

This mode allows access to on-board sensor fawiltsliand actual values during test cycle. Thedgsle has
specific engine operating conditions that must le¢ iar completion. This information is used to detme the
efficiency of the catalytic converter.

To access OXYGEN SENSOR TEST mode, turn ignitioricgwto OFF position. Ensure test equipment is
properly attached. Program scan tester using fleniog steps:

¢ Select vehicle and engine selection menu (optioSa&igFig. 3.

Select year, engine, model and any additional médion requested by scan tester (optional).
Follow operating instructions from scan tester menu

Select GENERIC OBD-Il FUNCTIONS.

Select OXYGEN SENSOR TESTS.

Select appropriate oxygen sensor test and followunmastructions.

OUTPUT TEST MODE

This mode allows a technician to energize and aeeggre most of the system output actuators on camdma
After accessing OUTPUT TEST MODE, outputs and ewpfans can be turned on and off separe
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To access OUTPUT TEST MODE, turn ignition switchGBF position. Ensure test equipment is prop
attached. Program scan tester using the followiegss

e Select vehicle and engine selection menu.B3ges3 .

e Select year, engine, model and any additional mé&dion requested by scan tester.
o Follow operating instructions from scan tester menu

e Select DIAGNOSTIC DATA LINK.

e Select PCM - POWERTRAIN CTRL MODULE.

¢ Select DIAGNOSTIC TEST MODE.

e Select ACTIVE COMMAND MODE.

e Select OUTPUT TEST MODE.

e Turn ignition on.

o Follow operating instructions from scan tester menu

o Select either LOW SPEED FAN, HIGH SPEED FAN or AON mode.
e Select START to turn outputs on. This step may edin& up to PIDs.

e Select STOP to turn outputs off.

FAILURE MODE EFFECTS MANAGEMENT (FMEM)

FMEM mode allows system operation when sensor®faiansmit signals that are out of normal opagati
range. During FMEM mode, PCM substitutes a mid-easignal for defective sensor while continuing to
monitor sensor. If faulty sensor signals returndomal operating range, PCM will use those signals.
Depending on specific failure, a fault code mayéein PCM memory.

HARDWARE LIMITED OPERATIONAL STRATEGY (HLOS)

If a number of system or sensor failures are piteseth PCM is not receiving enough information teape,
PCM will switch to HLOS mode. PCM will output fixadalues to allow operation of vehicle. Driveability
concerns will be present. PCM will not output diagtic trouble codes in this mode.

ON BOARD DIAGNOSTIC-II MONITOR
OBD-Il OVERVIEW & SENSOR ILLUSTRATION DESCRIPTION

The California Air Resources Board (ARB) began tagion of On Board Diagnostic (OBD) systems for
vehicles sold in California beginning with the 1988del year. The first phase, OBD I, required munmg of

the fuel metering system, Exhaust Gas Recirculdf@R) system, and additional emission-related
components. The Malfunction Indicator Lamp (MIL)su@quired to light and alert the driver of the
malfunction and the need for service of the emrssmantrol system. The MIL must be labeled CHECK
ENGINE or SERVICE ENGINE SOON. A fault code or Diexgtic Trouble Code (DTC) is associated with the
MIL identifying the specific area of the fault.

The OBD system was proposed by the California A&Briprove air quality by identifying vehicles exdasy
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emission standards. Passage of the federal CleahcBAmendments in 1990 has also promptec
Environmental Protection Agency (EPA) to developoard diagnostic requirements. California ARB OBD-
regulations will be followed until 1999 when thelésal regulations will be used.

The OBD-II system meets government regulations byitoring the emission control system. When a syste
or component exceeds emission thresholds or a coempoperates outside of tolerance, a DTC willtbecsl
and the MIL will be turned on.

The OBD-II monitors detect system faults and in&iRTC setting and MIL activation. Fault detectsirategy
and MIL operation are associated with drive cyci=eOBD-Il DRIVE CYCLE . A DTC is stored in the
PCM keep alive random access memory when a fafitsiddetected. In most cases the MIL is turnechfiar
two consecutive drive cycles with the fault exigtin

The DTC is cleared after 40 engine warm-up cycliésout the fault being detected once the MIL isvad off.
Once a monitor turns on the MIL, it will requirecBnsecutive drive cycles without a fault for thelLMid turn
off. The operation of each of the OBD-Il monitossdiscussed in detail within this section.

The on board diagnostic computer program in thetedaic Engine Control (EC) system Powertrain Caointr
Module (PCM) coordinates the OBD-II self-monitoriggstem. This program controls all the monitors and
interactions, DTC and MIL operation, freeze frana¢adand scan tool interface. OBD-II Inspection
Maintenance (IM) readiness DTC P1000 indicatesnbagll of the OBD-Il monitors have been completed
since the PCM's keep alive random access memoryasasleared. In certain states, it may be necgs$sa
operate the vehicle until DTC P1000 is erased fittoenPCM in order to purchase a vehicle license.

Freeze frame data describes stored engine corglgiach as state of the engine, state of fuel clospark,
rpm, load, and warm-up status at the point the finslt is detected. Previously stored conditioni$ lve
replaced only if a fuel or misfire fault is detedt@ his data is accessible with the scan tool sisaé repairing
the vehicle.

This section provides a general description of €@BD-11 monitor. In these descriptions, the monstnategy,
hardware, testing requirements and methods aremesstogether to provide an overall understandfreach
monitor operation. An illustration for each monitsralso provided to aid in the description. Réder

illustration, sed=ig. 4. These illustrations should be used as typicahgdes and are not intended to represent
all the possible configurations.

Each illustration depicts the Powertrain Controlddte (PCM) as the main focus with the primary irgpand
outputs for each monitor. The icons to the lefthef PCM represent the inputs (for icon identificatirefer to
illustration. Sed-ig. 5) used by each of the monitor strategies to enabéetivate the monitor. The
components and subsystems to the right of the R&pivesent the hardware and signals used while perigr
the tests and the systems being testedF#eé . The catalyst efficiency monitor illustration hasmerous
components and signals involved and is shown geadBri When referring to the illustrations, mattie t
numbers to the corresponding numbers in the modéscriptions for a better comprehension of theitoon
and associated Diagnostic Trouble Codes (DTCs)sé heonitor descriptions are intended as general
information only. Se®RIVE CYCLES for detailed testing instructions for each monifdrese icons are us
in the illustrations of the OB-1I monitors and throughout this secti
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Fig. 4: Identifying Catalyst Efficiency Monitor Components

Courtesy of FORD MOTOR CO.
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Fig. 5: Identifying Powertrain Control Module Input Sensor Icons
Courtesy of FORD MOTOR CO.

OBD-Ill DRIVE CYCLE

WARNING: Strict observance of posted speed limits and attent ion to driving

conditions are mandatory when proceeding through th e following drive
cycles.

Description

The purpose of the OBD-II drive cycle is to exedime OBD-II monitors and identify any concerns wiitie
OBD-II system. The DTC P1000 code will be erasedlb®©BD-II monitors have completed during the OBD-
drive cycle. The scan tool will be used to obseheestatus of each OBD-Il monitor at the completidthe
OBD-II drive cycle. The completion status of thehaumst Gas Recirculation (EGR), Heated Oxygen Sensor
(HO2S), Evaporative Emission (EVAP), SecondarylAjection (AIR) (if applicable) and catalyst effezicy
monitors can be monitored diirina the C-ll drive cvele bv viewina the O-ROARD RFADINFSS menti o
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the scan tool. For the procedure of each «II drive cycle, setMONITOR REPAIR VERIFICATION
DRIVE CYCLES under DRIVE CYCLES.

CATALYST EFFICIENCY MONITOR FEDERAL TEST PROCEDURE

The federal test procedure catalyst efficiency nwns an on-board strategy designed to monitor and
determine when a catalytic converter has fallenwehe minimum level of effectiveness in its apilio
control exhaust emission. It relies mainly on ttent and rear Heated Oxygen Sensors (HO2S) to oatfiyst
efficiency based upon oxygen storage capacity.fiidre and rear HO2S switches are counted underifggubc
conditions for the purpose of calculating rearrtmf HO2S switch ratio. After the switch ratio elculated, it
is compared against an emission threshold valubeléwitch ratio is greater than the emissionsthoéd, the
catalyst has failed. The oxygen storage capacitytugh efficiency catalyst will have a low swittio and
high HC efficiencies. As catalyst efficiency deteates, its ability to store oxygen declines anglilitbegin to
have a higher switch ratio and low HC efficienciesgeneral, as catalyst efficiency decreasesswhteh ratio
increases. Inputs from the Engine Coolant Temp (E@nsor, Intake Air Temp (IAT) sensor, and Theottl
Position (TP) sensors are required to enable therdé test procedure catalyst monitor. To aid imitow
descriptions. refer to illustration. SE&. 4 .

1. Inthe federal test procedure catalyst efficiemonitor test, only switches during steady stateéser
conditions of a drive cycle are counted. Switchadla or other drive modes are not counted. The
counting of front and rear HO2S switches continuad a drive cycle is completed. At that time, the
ratio of total rear switches to total front HO2Sitsles is calculated. If the switch ratio is gredien the
emission threshold, the catalyst has failed andhgriwstic Trouble Code (DTC) is stored. The DTC
associated with this test is DTC P0420.

2. Catalyst Efficiency DTC is stored in memory, avdlfunction Indicator Light (MIL) is turned on afte
catalyst efficiency monitor detects a malfunctignta 6 consecutive drive cycles.

COMPREHENSIVE COMPONENT MONITOR

The Comprehensive Component Monitor (CCM) is arboard strategy designed to monitor a malfunction in
any electronic component or circuit that providgsuit or output signal to the Powertrain Control Mied

(PCM) and is not exclusively monitored by anoth@nitor system. Inputs and outputs are considered
malfunctioning when at a minimum a failure exist&do a lack of circuit continuity, out-of-rangdwe, or a
failed rationality check.

The CCM covers many components and circuits artd teem in various ways depending on the hardware,
function, and type of signal. SE&. 6 . For example, analog inputs are typically chedikedpens, shorts, ar
out of range values. This type of monitoring isfpened continuously. Some digital inputs rely otiaiaality
checks. These tests may require the monitoringwrsl components and can only be performed uheéer t
appropriate test conditions. Outputs are checkedgens and shorts by monitoring the Output Stadeitdr
(OSM) or circuit associated with the output drivdren the output is energized or de-energized. Qihguts,
such as relays, require additional OSM circuitsxtmitor the secondary side of the component. Saneuts
are also monitored for the proper function by obisgrthe reaction of the control system to a gigkange in
the output command. An example of this would beldhe Air Control (IAC) solenoid.

In general, the CCM covers a broad range of indi@idomponent and circuit checks and testing itopmed
under various conditions. The CCM is enabled shattier the engine is started but requires cedamditions
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to occur for some components before it can tot@iyplete. A Diagnostic Trouble Code (DTC) is stoire
continuous memory when a fault is determined, &edMvalfunction Indicator Lamp (MIL) is activatedttie
fault detected affects emissions. Most of the CCbhitor tests are also performed during on demalidessd.

The following is an example of some of the inpull aatput components monitored by the CCM. The
components monitored may belong to the enginetiagnitransmission, air conditioning, traction aahtor
any other PCM supported subsystem:

1. Inputs: Mass Air Flow (MAF), Intake Air Tempera¢u(IAT), Engine Coolant Temperature (ECT),
Throttle Position Sensor A (TP-A), Throttle PositiSensor B (TP-B), Camshaft Position (CMP), Air
Conditioning Pressure Sensor (ACPS).

2. Outputs: Fuel Pump (FP), Wide Open Throttle Al@adt (WAC), Idle Air Control (IAC), Shift
Solenoid (SS), Torque Converter Clutch (TCC), IMeinifold Runner Control (IMRC), Vapor
Management Valve (VMV).

3. Comprehensive component DTC is stored in menaorgt,Malfunction Indicator Light (MIL) is turned
on after comprehensive component monitor detentalfunction on 2 consecutive drive cycles, if the
fault detected affects emissions.
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1. Inputs To PCM
2. Outputs From PCM
3. Malfunction Indicator Light (MIL)
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Fig. 6: Identifying Comprehensive Component MonitorCircuits
Courtesy of FORD MOTOR CO.

EVAPORATIVE EMISSION (EVAP) PURGE FLOW SYSTEM MONIT OR

NOTE: The flow test will not run if a Purge Flow (PF ) sensor or an EVAP canister purge
valve malfunction is indicated. The Diagnostic Trou ble Codes (DTCs)
associated with an electrical fault of the PF senso  r are P1444 (PF sensor circuit
low input) and P1445 (PF sensor circuit high input) . The DTC associated with an
electrical fault of the EVAP canister purge valve i s P0443 (EVAP canister purge
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valve circuit malfunction).

The purpose of the EVAP purge flow system mongdoiverify the flow of fuel vapor from the EVAPraater
purge valve to the engine. The electrical funcbbthe Purge Flow (PF) sensor is initially checbefore the
flow test can begin. Inputs from the Intake Air Te(@®AT) sensor, Mass Air Flow (MAF) sensor and (@i
Speed Sensor (VSS) are used to enable the flow test

The flow test will detect a hose blockage or diswmtion between the EVAP canister purge valve bhad t
intake manifold. It will not detect a detached hbreen either the valve to the EVAP canister or frima EVAF
canister to the fuel tank.

The EVAP purge flow test will initiate when a 75%tyg cycle is commanded on the EVAP canister purge
valve during engine operation. At this time, thegeuFlow (PF) sensor will take a reading while fuabor is
flowing to the engine. Sdeig. 7. The EVAP canister purge valve is then commarudieskd (from 75% to 0%
duty cycle). A second reading will be taken by Btesensor after a calibrated time period of novaebor flow
to the engine. If the PF sensor does not react@eceed to the sudden lack of fuel vapor flow te ¢éimgine, th
PCM generates an EVAP canister purge valve fault Ofthe difference between the two PF sensoringad
taken (flow versus no flow) is not greater tharalbcated threshold, DTC P1443 (EVAP canister pwaege
malfunction) will be set.

The Malfunction Indicator lamp (MIL) is activatedrfDTCs P0433, P1443, P1444 and P1445 after two
occurrences of the same fault.
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1. Purge Flow (PF) Sensor
2. EVAP Canister Purge Valve
3. Malfunction Indicator Light (MIL)

G00076238

Fig. 7: Identifying Purge System Monitor Components
Courtesy of FORD MOTOR CO.

EVAPORATIVE EMISSION (EVAP) VAPOR MANAGEMENT FLOW S YSTEM MONITOR
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NOTE: The Evaporative Emission (EVAP) vapor manageme  nt flow test will not run if a
EVAP canister purge valve malfunction is indicated. The Diagnostic Trouble
Code (DTC) associated with an electrical fault of t he EVAP canister purge valve
is P0443 (EVAP system control valve circuit malfunc  tion).

The EVAP vapor management flow system monitor ggieed to verify that the EVAP canister purge vadve
functioning properly and to verify the flow of fuehpor from the EVAP canister purge valve to thgiea. Sec
Fig. 8. The electrical function of the EVAP canister gruwvalve is initially checked before the flow teah
begin. Inputs from the Engine Coolant Temp (ECTisse, Intake Air Temp (IAT) sensor, Mass Air Flow
(MAF) sensor and Vehicle Speed Sensor (VSS) are tasenable the flow test.

Before the flow test is performed, the PCM willagdbate how much fuel vapor is present while purginger
engine operation. If the amount of fuel vapor ckltad is above a calibrated threshold, the PCMmssuhat
there must be fuel vapor flow to the engine antd @ EVAP canister purge valve is functioning poyp.

If the amount of fuel vapor calculated is belowadilirated threshold, the idle speed portion ofENM&AP vapor
management flow test must be executed to verifyttteaEVAP canister purge valve is functioning poy.
An assumption of the flow test is that regardlesthe fuel vapor in the EVAP canister, some portdbihe
fuel vapor flow will be air. The flow test will calilate the increase in the idle air requested ByPtGM when
the duty cycle on the EVAP canister purge valveduced from 75% to 0%.

If this condition exists, the idle speed portiortlid EVAP vapor management flow test will be bypdsand
the test will pass and complete. If the calculatedease in air flow exceeds a calibrated threstibkel PCM
assumes the EVAP canister purge valve is functgppnoperly. If the calculated increase in air flsw
negligible, the EVAP canister purge valve is natdiioning properly. The DTC associated with thigdition
is P1443 (EVAP control system purge control vahadfonction).

The Malfunction Indicator Lamp (MIL) is activatedrfDTCs P0443 and P1443 after two occurrenceseof th
same faul
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1. EVAP Canister Purge Valve
2. Malfunction Indicator Light (MIL)
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Fig. 8: Identifying EVAP Vapor Management Flow Syséem Monitor Components
Courtesy of FORD MOTOR CO.

EVAPORATIVE EMISSION (EVAP) RUNNING LOSS SYSTEM MON ITOR

NOTE: During the Evaporative Emission (EVAP) running loss system monitor repair
verification drive cycle a PCM reset with key on, e  ngine off will bypass the
minimum soak time required to complete the monitor. The EVAP running loss

system monitor will not run if the key is turned of f after a PCM reset. The EVAP
running loss system monitor will not run if a MAF s ensor failure is indicated.
The EVAP running loss system monitor will not initi ate until the Heated Oxygen
Sensor (HO2S) Monitor has completed

The Evaporative Emission (EVAP) running loss systeanmitor is an on-board strategy designed to detect
leak from a hole (opening) equal to or greater th&i6 mm (0.040 inch) in the EVAP running lossteys
SeeFig. 9. The proper function of the individual componeoitshe EVAP running loss system as well as its
ability to flow fuel vapor to the engine is alsca@xined. The EVAP running loss system monitor redieshe
individual components of the EVAP running loss systto apply vacuum to the fuel tank and then seal t
entire EVAP running loss system from atmosphere. fliel tank pressure is then monitored to deterriae
total vacuum lost (bleedp) for a calibrated period of time. Inputs frone tBngine Coolant Temperature (E(
sensor, Intake Air Temperature (IAT) sensor, MasFfow (MAF) sensor, Vehicle Speed Sensor (VSSgIF

Level Input (FLI) and Fuel Tank Pressure (FTP) semase required to enable the EVAP running lossesys
monitor.

The EVAP running loss system monitor is executethieyindividual components of the EVAP running loss
system as follows:

1. The function of the EVAP canister purge valveisreate a vacuum on the fuel tank. A minimum duty
cycle on the EVAP canister purge valve (75%) mestiet before the EVAP running loss sys
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monitor can begir

. The Canister Vent (CV) solenoid will close (10@#4iy cycle) with the EVAP canister purge valvetsat i
minimum duty cycle to seal the EVAP running lossteyn from atmosphere and obtain a target vacuum
on the fuel tank.

. The Fuel Tank Pressure (FTP) sensor will be byetie EVAP running loss system monitor to
determine if the target vacuum on the fuel tankeimg reached to perform the leak check. Once the
target vacuum on the fuel tank is achieved, thegean fuel tank vacuum for a calibrated periodiroe
will determine if a leak exists.

. If the initial target vacuum cannot be reache@CP0455 (large leak or no purge detected) wilséie
The EVAP running loss system monitor will abort arad continue with the leak check portion of the
test.

If the initial target vacuum is exceeded, a systiem fault exists and DTC P1450 (unable to bleed-up
fuel tank vacuum) is set. The EVAP running losgesysmonitor will abort and not continue with the
leak check portion of the test.

If the target vacuum is obtained on the fuel tah&,change in the fuel tank vacuum (bleed-up) el
calculated for a calibrated period of time. Thecakdted change in fuel tank vacuum will be compaoed
a calibrated threshold for a leak from a hole (apgnof 1.016 mm (0.040 inch) in the EVAP running
loss system. If the calculated bleeg-is less than the calibrated threshold, the EVi&#ing loss syste!
passes. If the calculated bleed-up exceeds theratdd threshold, the test will abort and reruntése up
to 3 times.

If the bleed-up threshold is still being exceediera8 tests, a vapor generation check must bepedd
before DTC P0442 (small leak detected) will be $hts is accomplished by returning the EVAP runr
loss system to atmospheric pressure by closing¥&P canister purge valve and opening the CV
solenoid. Once the FTP sensor observes the fuelidaat atmospheric pressure, the CV solenoid slose
and seals the EVAP running loss system.

The fuel tank pressure build-up for a calibratedqueof time will be compared to a calibrated ttelsl
for pressure build-up due to vapor generation.

If the fuel tank pressure build-up exceeds thesthotd, the leak test results are invalid due taovap
generation. The EVAP running loss system monitdirpgiss and complete.

If the fuel tank pressure build-up does not exdbedhreshold, the leak test results are valid2h@
P0442 will be set.

The Malfunction Indicator Lamp (MIL) is activatedrfDTCs P0442, P0455 and P1450 (or P446) after
two occurrences of the same fault. The MIL can aksactivated for any EVAP running loss system
component DTCs in the same manner. The EVAP runosgsystem component DTCs P0443, P0452,
P0453 and P1451 are tested as part of the Commigkeébomponent Monitor (CCM).

. The malfunction indicator lamp (MIL) is activatéat DTCs P0442, P0455 and P1450 (or P446) after
two occurrences of the same fault. The MIL can aklsactivated for any EVAP running loss system
component DTCs in the same manner. The EVAP runosgsystem component DTCs P0443, PO
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P0453 and P1451 are tested as part of the Commighedomponent Monitor (CCM
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1. EVAP Canister Purge Valve
2. Canister Vent Solenoid 4. System Under Test
3. Fuel Tank Pressure Sensor 5. Malfunction Indicator Light (MIL)
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Fig. 9: Identifying EVAP Running Loss System Monite Components
Courtesy of FORD MOTOR CO.

EXHAUST GAS RECIRCULATION MONITOR/DIFFERENTIAL PRES SURE FEEDBACK EGR

The Differential Pressure Feedback (DPF EGR) moistan on-board strategy designed to test thegiitye
and flow characteristics of the EGR system. Theitoors activated during EGR system operation aftatain
bases engine conditions are satisfied. Inputs tleEngine Coolant Temperature (ECT), Intake Air
Temperature (IAT), Throttle Position (TP) and Crdddsition (CKP) sensors are required to activeeeBGR
monitor. Once activated, the EGR monitor will penfioeach of the tests described below during théneng
modes and conditions indicated. Some of the EGRtomaest are also performed during on demandtssk-
To aid in monitor definition, refer to illustratio®eeFig. 10.

1. The differential pressure feedback EGR sensoicandit are continuously tested for opens andtshor
the monitor looks for the differential pressuredieack EGR circuit voltage to exceed the maximum or
minimum allowable limits. The DTCs associated wiils test are DTCs P1400 and P1401.

2. The EGR vacuum regulator solenoid is continuoustyed for opens and shorts. The monitor looksri
EGR vacuum regulator circuit voltage that is ingstent with the EGR vacuum regulator circuit
commanded output state. The DTC associated wihtelst is DTC P1409.

3. The test for a stuck open EGR valve or EGR flovdle is continuously performed whenever at idi@ (
sensor indicating closed throttle). The monitor panes the differential pressure feedback EGR d¢ircui
voltage at idle to the differential pressure feebBGR circuit voltage stored during key on engiffeo
determine if EGR flow is present at idle. The DTS @ciated with this test is DTC P0402.

4. The differential pressure feedback EGR sensdreg® hose is tested once per drive cycle for
disconnect and plugging. The test is performed ®i{#R valve closed and during a period of
acceleration. The PCM will momentarily command B@R valve closed. The monitor looks for -
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differential pressure feedback EGR sensor voltageetinconsistent for a no flow voltage. A volt:
increase or decrease during acceleration whilE@®R valve is closed may indicate a fault with the
signal hose during this test. The DTC associaték this test is DTC P1405.

5. The EGR flow rate test is performed during adyestate when engine speed and load are moderdte an
EGR vacuum regulator duty cycle is high. The marstmmpares the actual differential pressure feek
EGR circuit voltage to a desired EGR flow voltagethat state to determine if EGR flow rate is
acceptable or insufficient. This is a system tygst &and may trigger a DTC for any fault causingEBR
system to fail. The DTC associated with this te€DTC P0401. DTC P1408 is similar to P0401 but
performed during KOER Self-Test conditions.

6. The Malfunction Indicator Light (MIL) is turnechaafter one of the above test fails on 2 conseeutiv
drive cycles.
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1. EGR Sensor 4. DPFE Sensor Hoses
2. EGR Vacuum Regulator Solenoid 5. EGR Recirculation Tube
3. EGR Valve (DPFE) 6. Malfunction Indicator Light (MIL)
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Fig. 10: Identifying EGR Monitor Components (Differential Pressure Feedback)
Courtesy of FORD MOTOR CO.

FUEL SYSTEM MONITOR

The fuel system monitor is an on-board strategygdesl to monitor the adaptive fuel control syst&ime fuel
control system uses adaptive fuel tables storéeep Alive Memory (KAM) to compensate for variabylin
fuel system components due to normal wear and aBingng closed looped vehicle operation, the aslapt
fuel strategy learns the corrections needed teecoa "biased" rich or lean fuel system. The caiwvads storec
in the adaptive tables. The fuel adaptive systesniva means of adapting; a Long Term Fuel Trim (L&)
and a Short Term Fuel Trim (SHRTFT). LONGFT relesadaptive fuel table, indicating long-term fuel
adjustments. SHRTFT refers to the desired airfiaib parameter LAMBSE (LAMBSE is calculated by the
PCM from HO2S inputs and helps maintain a 14.7/fugl ratio during closed-loop operation). SHRTFT
indicating short-term fuel adjustments. Inputs frihre Engine Coolant Temperature (ECT), Intake Air
Temperature (IAT), Measuring Core-Variable Air FIMC-VAF) or Mass Air Flow (MAF), sensors are
required to activate the adaptive fuel control egystwhich in turn activates the fuel system moni@mce
activated, the fuel system monitor looks for tha@ive tables to reach the adaptive clip and LAMB&
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exceed calibrated limit. To aid in monitor defiaiti refer to illustration. SeFig. 11 .

The fuel system monitor will store the appropridfeC when a fault is detected as described:

1. The Heated Oxygen Sensor (HO2S) detects thermese¢ oxygen in the exhaust and provides the PCM

with feedback indicating the air/fuel ratio.

2. A correction factor is added to the fuel injentjmulse-width calculation according to the Long &tnabrt
Term Fuel Trims as needed to compensate for vamnigin the fuel system.

3. When deviation in the parameter lambse gets dange larger air/fuel control suffers and emissions
increase. When lambse exceeds a calibrated lirdittaadaptive fuel table has clipped, the fuelesys
monitor sets a Diagnostic Trouble Code (DTC) aw¥e$: The DTCs associated with the monitor

detecting a lean shift in fuel system operation@f€s P0171 and P0174. The DTCs associated with the

monitor detecting a rich shift in fuel system opieraare DTCs P0172 and PO175.

4. Fuel system DTC is stored in memory, and Malfiomcindicator Light (MIL) is turned on after fuel
system monitor detects a malfunction on 2 conseeutrive cycles.
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1. HO2S (Front) 3. Adaptive Fuel Table (PCM)
500076225 2. Fuel Injector (s) 4. Malfunction Indicator Light (MIL)

Fig. 11: Identifying Fuel System Monitor Components
Courtesy of FORD MOTOR CO.

HEATED OXYGEN SENSOR MONITOR

The HO2S monitor is an on-board strategy desigaedadnitor the HO2S sensors for a malfunction or
deterioration which can affect emissions. The @ultrol HO2S is checked for proper output voltage a
response rate (the time it takes to switch from kearich and vice versa). The HO2S heater citisutbonitored
by detecting proper voltage change as the heaterned on and off. Downstream HO2S used for cataly
monitor are also monitored for proper output vadtaghe inputs from the Engine Coolant Temperati(&T)),
Intake Air Temperature (IAT), Measuring Core-Vat@Rir Flow (MC-VAF) or Mass Air Flow (MAF),
Throttle Position (TP) and Crank Position (CKP)s®@s are required to activate the HO2S monitor.flibe
system monitor and misfire monitor must also hawagleted successfully before the HO2S monitor abéed
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Some of the HO2S monitor checks are also perforueitig on demand setest. To aid in monitor definitior
refer to illustration. Se€ig. 12.

1.

The HO2S sensor senses the oxygen content exttaust flow and outputs a voltage between zero and
1.0 volt. Lean of stoichiometric (air/fuel ratio approximately 14.7:1), the HO2S will generate hage
between zero and 0.4 volts. Rich of stoichiomethie,H02S will generate a voltage between 0.5 add 1
volt. The HO2S monitor evaluates both the upstréael control) and downstream (catalyst monitor)
HO2S for proper function.

Once the HO2S monitor is enabled, the upstrea@BHignal voltage amplitude and response frequency
are checked. Excessive voltage is determined byadng the HO2S signal voltage to a maximum
calibration threshold voltage. A fixed frequencgsgd loop fuel control routine and the upstream 5§02
voltage amplitude and output response frequencylaserved. A sample of the upsteam HO2S signal is
evaluated to determine if the sensor is capabssvdthing or has a slow response rate. A HO2S heate
circuit fault is determined by turning the heateramd off and looking for a corresponding changia@
Output State Monitor (OSM) and by measuring theentrgoing through the heater circuit. To aid in
monitor definition, refer to illustration. Séeg. 12.

HO2S monitor DTCs can be categorized as follows:

The DTCs associated with HO2S/0O2S lack of switclirggDTCs P1130, P1131, P1132, P1150, P1151
and P1152.

The DTCs associated with HO2S/02S slow responsearatDTCs P0133 and P0153.

The DTCs associated with HO2S/0O2S signal circuifumation are DTCs P0131, P0136, P0151 and
P0156.

The DTCs associated with a HO2S heater circuitumalion are DTCs P0135, P0141, P0155 and P
The DTC associated with the downstream HO2S natingnin on-demand is DTC P1127.
The DTCs associated with swapped HO2S connecter®&€s P1128 and P1129.

Heated Oxygen Sensor (HO2S) system DTC is storeteimory, and Malfunction Indicator Light (MIL) is
turned on after HO2S monitor detects a malfunctinr2 consecutive drive cycle
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1. HO2S(s)
2. HO28S Circuits
3. Malfunction Indicator Light (MIL)

(00076228

Fig. 12: Identifying Heated Oxygen Sensor Monitor ©@mponents

Courtesy of FORD MOTOR CO.

MISFIRE DETECTION MONITOR

The misfire monitor is an on-board strategy desigimemonitor engine misfire and identify the spiecif
cylinder in which the misfire has occurred. Misfisedefined as lack of combustion in a cylinder ttwabsenc
of spark, poor fuel metering, poor compressiorgroy other cause. The misfire monitor will be endldaly
when certain base engine conditions are firstfgadisinput from the Engine Coolant Temperature TEC
Measuring Core-Variable Air Flow (MC-VAF) or MassrA-low (MAF), and Crank Position (CKP) sensors is
required to enable the monitor. The misfire moniscalso performed during on demand self-test. idora
monitor definition, refer to illustration. Séeg. 13.

1.

2.

»

The PCM synchronized ignition spark based onrmédion received from the CKP sensor. The CKP
signal generated is also the main input used ierdehing cylinder misfire.

The input signal generated by the CKP senscerised by sensing the passage of teeth from crafiksh
position wheel mounted on the end of the crankshatft

The input signal to the PCM is then used to datetuthe time between CKP edges and also crankshaft
rotational velocity and acceleration. By compatiing accelerations of each cylinder event, the power
loss of each cylinder is determined. When the pdass of a particular cylinder is sufficiently letb&n &
calibrated value and other criteria is met, thenghispect cylinder is determined to have misfired.

Misfire detection types:

o Misfire Type (A). Upon detection of a Misfire tyge (200 revolutions) which would cause
catalyst damage, the MIL will blink once per secaoluding the actual misfire, and a DTC will be
stored.

o Misfire Type (B). Upon detection of a Misfire tyj@e (1000 revolutions) which will exceed the

emissions threshold or cause a vehicle to faihapection and maintenance tailpipe emissions
the MIL will illuminate and a DTC will be store
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The DTC associated with multiple cylinder misfice & Type A or Type B misfire is DTC P03

The DTCs associated with an individual cylinderfimesfor a Type A or Type B misfire are DTCs
P0301, P0302, P0303, 0304, 0305, P0306, PO30R@8@8, PO309 and P0310.
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1. Crankshaft Position Sensor 3. Input Signal
2. Crankshaft Position Wheel 4. Malfunction Indicator Light (MIL)
G00076275

Fig. 13: Identifying Misfire Monitor Components
Courtesy of FORD MOTOR CO.

SECONDARY AIR INJECTION SYSTEM MONITOR (ELECTRIC Al R PUMP SYSTEM)

The Secondary Air Injection (AIR) system monitoais on-board strategy designed to monitor the prope
function of the secondary air system. The AIR mamiior the Electric Air Pump system consists of two
monitor circuits: an AIR circuit to diagnose protolg with the primary circuit side of the Solid St&elay
(SSR), and an AIR monitor circuit to diagnose peots with the secondary circuit side of the Sol@at&t
Relay. A functional check is also performed thatdehe ability of the AIR system to inject airarthe exhaus
The functional check relies upon HO2S sensor fegddbmdetermine the presence of air flow. The nwng
enabled during AIR system operation and only afégtain base engine conditions are first satisfigolit is
required from the Engine Coolant Temperature (E€€Nsor, Intake Air Temperature (IAT) sensor, Crank
Position (CKP) sensor, and the HO2S monitor tedtralso have passed without a fault detection édblenthe
AIR monitor. The AIR monitor is also activated digion demand self-test. To aid in monitor defimtioefer
to illustration. Sedig. 14.

1. The EAIR circuit is normally held high througletAIR Bypass solenoid and Solid State Relay when th
output driver is off. Therefore a low AIR circurtdicates a driver is always on and a high circuit
indicates an open in the PCM. The DTC associatdu this test is DTC P0412.

2. The AIR monitor circuit is held low by the resiste path through the air pump when the pump idfoff
the AIR monitor circuit is high there is either @pen circuit to the PCM from the pump or thereas/pr
supplied to the Air Pump. If the AIR monitor is lomhen the pump is commanded on, there is either an
opnen circuit from the SSR or the SSR has failesutaplv power to the pumbp. The DTCs associated
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this test are DTCs P1413 and P14

3. The functional check may be done in two partstattup when the air pump is normally commanded on
or during a hot idle if the startup test was ndedb be performed. The flow test relies upon tii2 &l
sensor to detect the presence of additional @hvarexhaust when introduced by the secondary air
injection system. The DTC associated with this i@&ITC P0411.

4. The Malfunction Indicator Light (MIL) is turnechaafter one of the above tests fails on 2 conseeuti
drive cycles.
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1. Circuits (EAIR) 3. Upstream Air Flow
2. Circuits (EAIR) 4. Malfunction Indicator Light (MIL)
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Fig. 14: Identifying Secondary Air Injection SystemMonitor Components (Electric Air Pump)
Courtesy of FORD MOTOR CO.

SECONDARY AIR INJECTION SYSTEM MONITOR (BELT DRIVEN AIR PUMP SYSTEM)

The Secondary Air Injection (AIR) system monitoais on-board strategy designed to monitor the prope
function of the secondary air system. The AIR mamior the belt driven air pump system consistsaaf
Output State Monitor configurations in the Powentt@ontrol Module (PCM); one circuit monitors the
electrical circuit of the Secondary Air Injectioryfgass (AIRS) solenoid, the second circuit monitbes
electrical circuit of the Secondary Air Injectionv@rter (AIRD) solenoid. A functional check is algerformec
that tests the ability of the AIR system to injattinto the exhaust. The functional check reliperuH02S
sensor feedback to determine the presence obair The monitor is enabled during AIR system operaand
only after certain base engine conditions are $iasisfied. Input is required from the Engine Cabla
Temperature (ECT) sensor, Intake Air Temperatukd)Ilsensor, Crank Position (CKP) sensor, and th23H0
monitor must also have passed without a fault det@to enable the AIR monitor. The AIR monitorailso
activated during on demand self-test. To aid in imoomefinition, refer to illustration. Sdeg. 15.

1. The AIRB solenoid circuit is monitored for opemdashorted conditions by the AIRB output state
monitor. The DTCs associated with this test are BP0413 and P0414.

2. The AIRD solenoid circuit is monitored for open asftrted conditions by the AIRD output st
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monitor. The DTCs associated with this test are BP0416 and P041

3. An upstream and downstream functional air flost te performed during idle, once per engine sigrt-
and only after all HO2S monitor tests have beewessfully performed. The flow test relies upon the
upstream and downstream HO2S to detect the preséacklitional air in the exhaust when introduced
by the secondary air injection system. The DTCe@ased with this test are DTCs P0411 and P1411.

4. The Malfunction Indicator Light (MIL) is turnechaafter one of the above tests fail on 2 conseeutiv
drive cycles.
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1. Solenoid (AIRB) Circuit 3. Upstream/Downstream Air Flow
2. Solenoid (AIRB) Circuit 4. Malfunction Indicator Light (MIL)
G00076230

Fig. 15: Identifying Secondary Air Injection SystemMonitor Components (Belt Driven Air Pump)
Courtesy of FORD MOTOR CO.

DRIVE CYCLES
OBD-Il MONITOR DISPLAY ON SCAN TOOL

On-board system readiness function is availabld@w Generation Star (NGS) tester or generic scals.to
Readiness function indicates status of each OBDelhitor. One Parameter Identification (PID) disptay
NGS tester, summarizers the status of all mon

OBD-Il DRIVE CYCLE & DIAGNOSTIC TROUBLE CODES

A Diagnostic Trouble Code (DTC) will be stored i€ memory after a malfunction is first detectedDAC
will be erased from the PCM's memory after 40 eaguwarm-up cycles without the malfunction being dttd
after the MIL is turned off. Once a monitor turnstbe MIL, it will require 3 consecutive drive cgsl without
a fault for the MIL to turn off. Another method efasing the DTC is by initiating a PCM reset. DTEmory
storage requirements vary with each monitor. Seeagpiate monitor undeédDN BOARD DIAGNOSTIC -li
MONITOR .
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VEHICLE PREPARATION FOR OBD -l OR MONITOR REPAIR VERIFICATION DRIVE CYCLE

NOTE: Vehicles equipped with Power Take Off (PTO) mu st have this system
disengaged before proceeding. Verify by viewing the PTO PID for OFF status.

1. Attach a scan tool and access the ECT, FLI, IAOsP

o Verify the IAT PID is between 50-100° F (10-38°C).

o Verify the FLI PID is between 15% and 85% (only iéalale on EVAP running loss systems).
Warm the vehicle until the ECT PID reaches a mum of 130°F (54° C).

Clear all DTC's with the scan tool by pressirgpciwith the key on engine off. P1000 will remdiaave
the key in the ON position (do not move ignitionitelv to OFF position), and start the vehicle.

Access the ON-BOARD SYSTEM READINESS menu ondgt@n tool to view the status of the OBD-II
monitors.

5. Proceed with the OBD-II drive cycle or selecteohitor repair verification drive cycle. Once staktéhe
engine must not be turned off.

w N

B

OBD-ll DRIVE CYCLE

NOTE: The IAT PID must be between 50-100°F (10-38C ) during the OBD II drive
cycle to enter into all the OBD Il monitors. The FL | PID must be between
15% and 85% at all times.

1. Drive in stop-andyo traffic with at least 4 idle periods (30 secordsh) while observing the status of
OBD Il monitor on the scan tool. If the Exhaust Gairculation (EGR), Heated Oxygen sensor
(HO2S), Evaporative Emission (EVAP), Secondary(AilR) (if applicable) or catalyst efficiency
monitor have not completed, drive on the highwag edbnstant speed over 40 MPH (64 km/hr), not to
exceed 65 MPH (104 km/hr) for up to 15 minutes.\eaccelerations, sudden decelerations and wide
open throttles are not recommended. If the scarstals out a 3 pulse beep at any time, the OBD Il
drive cycle has completed.

NOTE: Vehicles equipped with the EVAP purge flow sys  tem or EVAP vapor
management flow system monitor do not require EVAP monitor
completion to clear the DTC P1000. See appropriate  monitor under ON
BOARD DIAGNOSTIC-Il MONITOR . If the Exhaust Gas Recirculation
(EGR), Heated Oxygen Sensor (HO2S), Evaporative Emi  ssion (EVAP),
Secondary Air Injection (AIR) (if applicable) or ca  talyst efficiency monitor
has not completed, perform the corresponding monito r verification drive
cycle in this section.

2. Bring the vehicle to a stop and retrieve contusumemory DTCs to verify the DTC P1000 has been
erased. Se@UICK TEST .

MONITOR REPAIR VERIFICATION DRIVE CYCLES
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Comprehensive Component Monitor Repair VerificationDrive Cycle

1. Refer to and complete the vehicle check and préparbefore initiating the following repair veriition
steps. Se¥ EHICLE CHECK/PREPARATION

2. Start the engine and go through the entire OBMiVle cycle until the comprehensive component
monitor shows the completion status by clearingcttae P1000 on the scan tool.

3. If the entire OBD II drive cycle has been perfornaed the comprehensive component monitor chec
not completed, rerun quick test. SgEICK TEST .

EGR MONITOR REPAIR VERIFICATION DRIVE CYCLE

NOTE: Ambient air temperature or IAT PID mustreada  minimum of 32F (0C) to
initiate the EGR monitor.

1. Refer to and complete the vehicle check and préiparbefore initiating the following repair veriition
steps. Se¥EHICLE CHECK/PREPARATION

2. Start the engine and drive the vehicle for 6 n@au
o Drive in stop-and-go traffic for 5 minutes withlaast 2 idle periods.

e Accelerate to 45 MPH (72 km/h) at more than 1/atthe (35 MPH [56 km/h] on Escort/Tracer).
Maintain speed for one minute.

3. Rerun quick test. S€UICK TEST .

EVAP RUNNING LOSS MONITOR SYSTEM REPAIR VERIFICATIO N DRIVE CYCLE

1. Perform the preparation for OBD II drive cycletsen. See/EHICLE PREPARATION FOR OBD -li
OR MONITOR REPAIR VERIFICATION DRIVE CYCLE under DRIVE CYCLES.

2. With the scan tool, verify the FTP V PID readsamen 2.4 and 2.8 volts with the gas cap removed.
Reinstall gas cap.

3. With the scan tool, view the OBD Il monitors thgh the ON-BOARD SYSTEM READINESS menu.

4. Drive the vehicle at a constant speed betweeWiB8 (56 km/hr) and 65 MPH (104 km/hr) with throttle
as steady as possible. Observe the HO2S monitthreascan tool until it completes, or refelROEL
MONITOR OR HO2S MONITOR REPAIR VERIFICATION DRIVE C YCLE .

5. Bring the vehicle to a stop and access the fatigW1Ds with the scan tool:
o IAT, FLI, FTP, V, EVAPPDC, EVAPCV.

6. Verify the following EVAP monitor entry condition
o IAT between 50-100°F (10-38°C).

7. Drive the vehicle on the highway with a constpeed over 64 km/hr (40 MPH) with throttle as syead
as possible. During this time, verify the followiadditional EVAP monitor entry conditions using the
FLI and FTPV PIDs:

o FLI stable +/- 5% between the limits of 15% and 8%k fill.
e FTP V stable within +/- 0.1 volt.
8. Prior to running the EVAP monitor, when the EVAPPBD is less than 75%, the canister vent sole
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is open and the system is unsealed. To initiat&W¥&P monitor, the EVAPPDC PID must increase t
least 75%. At this time, the EVAPCV PID will thersplay 100% (canister vent solenoid closed to seal
the system and the monitor will begin to run. Coméi to drive at steady throttle with light steerungil

the EVAPCYV PID displays 0% (canister vent solerupén, system unsealed). If this step does not occur
as described, proceed to the following note, otisproceed to next step.

NOTE: During the drive cycle or hot ambient temperat  ures, fuel vapor (from the
canister and/or tank) may keep the test from starti  ng. The following be
observed on the scan tool when either:

e The EVAPPDC PID never reaches 75% with stable FLIa nd FTP PID
readings.

e The EVAPCV PID never goes to 100% (canister vent ne ver closes)
when the EVAPPDC PID is above the 75% minimum to st  art the test.

9. Bring vehicle to a stop.
10. With the scan tool, view the EVAP monitor fongaletion through the On-Board System Readiness
Menu. Repeat 7 if the EVAP monitor is not complete.

CATALYST MONITOR REPAIR VERIFICATION DRIVE CYCLE

1. Refer to and complete the vehicle check and préiparbefore initiating the following repair veriition
steps. Se¥EHICLE CHECK/PREPARATION
2. Start the engine and drive the vehicle for 25ut@s:
o Drive in stop-and-go traffic for 20 minutes, incu@ different constant speeds between 25 and 45
MPH (40 and 72 km/h).
o Drive on expressway or highway for an additionatiutes.

3. Rerun quick test. S€UICK TEST .

FUEL MONITOR OR HO2S MONITOR REPAIR VERIFICATION DR IVE CYCLE

1. Refer to and complete the vehicle check and préparbefore initiating the following repair veriition
steps. Se¥ EHICLE CHECK/PREPARATION

2. Start the engine and drive the vehicle for 7 n@au
o Drive in stop-and-go traffic for 6 minutes, includee idle.
e Accelerate to 45 MPH (72 km/h) at more than 1/t (Escort/Tracer 35 MPH [56 km/h]).
Maintain speed for one minute.
3. Rerun quick test. S€UICK TEST .

MISFIRE MONITOR REPAIR VERIFICATION DRIVE CYCLE

1. For applications with the Fuel Level Input (FLIyaiit to the PCM (pin 12), check the fuel gauge Hra
FLI PID on the scan tool (if available). The misfimonitor can only be tested if the fuel gauge sead
above one quarter full or the FLI PID is above 1#rcentage fuel tank fill
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2. Start the engine and drive the vehicle to a lonathere speeds can reach 55 to 60 MPH (88 ta®7)k
and coast down to 40 MPH (64 km/h) without traffiterference.

3. Accelerate at wide-open throttle to allow vehideshift at red-line (if equipped with a tachongte
Immediately return to normal speed limits.

4. Perform the following drive procedure 3 conse@itimes:

o Accelerate on highway to 60 MPH (97 km/h). Maintapeed for 30 seconds.

o Coast down with foot off the accelerator pedal f@@MPH to 40 MPH (97 km/h to 64 km/h).
5. Rerun quick test. S€UICK TEST .

SECONDARY AIR MONITOR REPAIR VERIFICATION DRIVE CYC LE

1. Refer to and complete the vehicle check and préparbefore initiating the following repair veriition
steps. Se¥EHICLE CHECK/PREPARATION

2. Start the engine and proceed through the en&® @ drive cycle until the secondary air monitdrosvs
the ON-BOARD READINESS menu completion status adban tool.

3. If the entire OBD II drive cycle has been perfedrand the secondary air monitor check has not
completed, rerun quick test. S@&JICK TEST .

VEHICLE CHECK/PREPARATION

WARNING: Vehicles are equipped with air bag supplemental res  traint system. Before
attempting any repairs involving steering column, i nstrument panel or
related components, see SERVICE PRECAUTIONS and DIS ABLING &
ACTIVATING AIR BAG SYSTEM in appropriate AIR BAG RE STRAINT
SYSTEMS article.

CAUTION: When battery is disconnected, vehicle compu  ter and memory systems
may lose memory data. Driveability problems may exi st until computer
systems have completed a relearn cycle. See COMPUTE R RELEARN
PROCEDURES article in GENERAL INFORMATION before di sconnecting
battery.

Visual Checks

¢ Inspect the air cleaner and inlet ducting.
o Check all engine vacuum hoses for damage, lea&kskgrkinks, proper routing, etc.

e Check electronic Engine Control (EC) system witragness for proper connections, bent or broken
corrosion, loose wires, proper routing, etc.

e Check the Powertrain Control Module (PCM), sensmrg actuators for physical damage.
e Check the engine coolant for proper level and nnéxtu

e Check the transmission fluid level and quality.

o Make all necessary repairs before continuing wititktest.
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Vehicle Preparatior

o Perform all safety steps required to start andvehicle tests. Apply parking brake, place shiftelev
firmly into PARK position (NEUTRAL on manual transssion), block drive wheels, etc.

e Turn off ALL electrical loads: radios, lamps, A/Rlpwer, fans, etc. Start engine and bring up tanabr

operating temperature before running quick tes.(38ICK TEST .

SUMMARY

If no diagnostic trouble code is present but drorieg problem still exists, proceed TESTS W/O CODES-

4.2L article for symptom diagnosis or intermittent diagtic procedures.

DIAGNOSTIC TROUBLE CODE (DTC) REFERENCE CHARTS

DTC REFERENCE CHART

Circuit Circuit Circuit

Test/Step: Test/Step: Test/Step

DTC Description KOEO KOER CONT.
P0102 Mass Air Flow Circuit Low Input - DC/6 DC/6
P0103 Mass Air Flow Circuit High Inpyt DC/20 DC/20 DC/20
P0O112 Intake Air Temperature Circui DA/20 DA/20 DA/90

Low Input
P0O113 Intake Air Temperature Circui DA/10 DA/10 DA/90
High Input
PO117 Engine Coolant Temperature DA/20 DA/20 DA/90
Circuit Low Input
P0118 Engine Coolant Temperature DA/10 DA/10 DA/90
Circuit High Input
P0O121 Throttle Position Circuit - DH/22 DH/22
Performance Problem
P0122 Throttle Position Circuit Low DH/11 DH/11 DH/11
Input
P0123 Throttle Position Circuit High DH/8 DH/8 DH/8
Input
P0125 Insufficient Coolant Temperatufe - - DA/100
For Closed Loop Fuel Contro
P0O131 Heated Oxygen Sensor (HO2$%- - - H/27
11) Circuit Out Of Range Low
Voltage
P0133 Heated Oxygen Sensor (HO2$5- - - H/20
11) Circuit Slow Response
P0135 Heated Oxygen Sensor (HO2$6- H/30 H/30 H/30
11) Circuit Malfunction

P0136 Heated Oxygen Sensor (HO2$%- - - H/80
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12) Circuit Malfunction

P0141 Heated Oxygen Sensor (HO2$%- H/30 H/30 H/30
12) Circuit Malfunction
P0O151 Heated Oxygen Sensor (HO2%5- - - H/27
21) Circuit Out Of Range Low
Voltage
P0153 Heated Oxygen Sensor (HO2$%- - - H/20
21) Circuit Slow Response
P0O155 Heated Oxygen Sensor (HO2$%- H/30 H/30 H/30
21) Circuit Malfunction
P0156 Heated Oxygen Sensor (HO2$%- - - H/80
22) Circuit Malfunction
P0161 Heated Oxygen Sensor (HO25- H/30 H/30 H/30
22) Circuit Malfunction
PO171 System To Lean (Bank 1) - - H/41
P0172 System To Rich (Bank 1) - - H/41
P0174 System To Lean (Bank 2) - - H/41]
P0175 System To Rich (Bank 2) - - H/41]
P0222 Throttle Position Sensor B Loy HT/1 HT/1 HT/1
Input
P0223 Throttle Position Sensor B High  HT/10 HT/10 HT/10
Input
P0230 Fuel Pump Primary Circuit KA/1 KA/1 KA/40
Malfunction
P0231 Fuel Pump Secondary Circuit KA/20 KA/20 KA/35
Low Input
P0232 Fuel Pump Secondary Circuil KA/10 KA/10 KA/30
High Input
P0300 Random Misfire - HD/1 HD/1
P0301 Misfire Detection Monitor - - HD/1 HD/1
Cylinder No. 1
P0302 Misfire Detection Monitor - - HD/1 HD/1
Cylinder No. 2
P0303 Misfire Detection Monitor - - HD/1 HD/1
Cylinder No. 3
P0304 Misfire Detection Monitor - - HD/1 HD/1
Cylinder No. 4
P0305 Misfire Detection Monitor - - HD/1 HD/1
Cylinder No. 5
P0306 Misfire Detection Monitor - - HD/1 HD/1
Cylinder No. 6
P0320 Ignition Engine Speed Input - - NC/1

Circuit Malfunction
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P0325 Knock Sensor 1 Circuit - DG/1 DG/1
Malfunction (Bank 1)
P0326 Knock Sensor 1 Circuit - DG/1 DG/1
Range/Performance (Bank 1
P0330 Knock Sensor 2 Circuit - DG/1 DG/1
Malfunction (Bank 2)
P0330 Knock Sensor 2 Circuit - DG/1 DG/1
Range/Performance (Bank 2
P0340 Camshaft Position Sensor Circpit - DR/1 DR/]]
Malfunction
P0350 Ignition Coil Primary/Secondary - - JE/6(
Circuit Malfunction
P0O351 Ignition Coil A - - JE/6(
Primary/Secondary Circuit
Malfunction
P0352 Ignition Coil B - - JE/6(
Primary/Secondary Circuit
Malfunction
P0353 Ignition Coil C - - JE/6(
Primary/Secondary Circuit
Malfunction
P0401 Exhaust Gas Recirculation Flow - - HE/7(Q
Insufficient
P0402 Exhaust Gas Recirculation Flow - HE/20 HE/20
Excessive
P0O411 Secondary Air Injection System -  HM/7 HM/7 HM/7
Electric Air Pump
P0412 Secondary Air Injection System HM/1 HM/1 HM/1
Circuit Malfunction
P0413 Secondary Air Injection System  HM/75 HM/75 HM/75
P0414 Secondary Air Injection System  HM/75 HM/75 HM/75
P0416 Secondary Air Injection System  HM/75 HM/75 HM/75
P0417 Secondary Air Injection Systeqn HM/75 HM/75 HM/75
P0420 Catalyst System Efficiency Beld - - HF/1
Threshold (Bank 1)
P0430 Catalyst System Efficiency Beld - - HF/1
Threshold (Bank 2)
P0442 Evaporative Emission Contro - - HX/1
System Leak (Small Leak)
P0443 Evaporative Emission Contro HX/7 HX/7 HX/6
System Canister Purge Valve
Circuit Malfunction
P0446 Evaporative Emission Contro - - HX/13

System Excessive Fuel TankK
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Vacuum
P0452 Fuel Tank Pressure Sensor Cir HX/22 HX/22 HX/22
Low Voltage
P0453 Fuel Tank Pressure Sensor Cir HX/28 HX/28 HX/28
High Voltage
P0455 Evaporative Emission Contro - - HX/39|
System Leak (No Purge Flow Or
Large Leak)
P0500 Vehicle Speed Sensor - - DP/1
Malfunction
P0501 Vehicle Speed Sensor - - DP/1
Range/Performance
P0503 Vehicle Speed Sensor Intermittent - - DP/2C
P0505 Vehicle Speed Sensor Intermittent - KE/2 -
P0603 Powertrain Control Module KAN QB/1 - -
Test Error
P0605 Powertrain Control Module ReadReplace PCM| Replace PCM| Replace PCW
Only Memory Error
P0O703 Brake Switch Circuit Input - - FD/3
Malfunction
P0O704 Clutch Pedal Position Switch TA/1 - TA/1
Malfunction
P0705 Digital Transmission Range 1) - -
Circuit Failure
P0708 Digital Transmission Range - - 1)
Sensor/Transmission Range
Sensor Circuit High Voltage
P0712 Transmission Fluid Temperatufre 1) 1) 1)
Sensor Circuit Grounded
P0713 Transmission Fluid Temperature 1) ) 1)
Sensor Circuit Open
P0720 Insufficient Input From Output - - 1)
Shaft Speed Sensor
P0721 Noise Interference On Outpu - - 1)
Shaft Speed Sensor Signal
P0741 Torque Converter Clutch - - 1)
Slippage
P0743 Torque Converter Clutch 1) 1) 1)
Solenoid Circuit Failure
P0750 Shift Solenoid 1 Circuit Failure 1) 1) 1)
P0751 Shift Solenoid 1 Functional - - 1)
Failure
P0755 Shift Solenoid 2 Circuit Failure 1) 1) 1)
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P0O756 Shift Solenoid 2 Functional - - 1)
Failure
P0781 1-2 Shift Error - - 1)
P0782 2-3 Shift Error - - 1)
P0783 3-4 Shift Error - - 1)
P1000 Monitor Testing Not Completg 2) 2) QC/1]
P1001 KOER Not Able To Complete, - QA/1 -
KOER Aborted
P1100 Mass Air Flow Sensor - - DC/3
Intermittent
P1101 Mass Air Flow Sensor Out Of DC/2 DC/1 -
Self-Test Range
P1112 Intake Air Temperature Sensqr - - DA/90
Intermittent
P1116 Engine Coolant Temperature DA/1 DA/1 -
Sensor Out Of Self-Test Range
P1117 Engine Coolant Temperature - - DA/90
Sensor Intermittent
P1120 Throttle Position Sensor Out Of DH/3 DH/3 DH/3
Range Low (RATCH Too Low
P1121 Throttle Position Sensor - - DH/15
Inconsistent With MAF Sensof
P1124 Throttle Position Sensor Out Qf DH/1 DH/1 DH/1
Self-Test Range
P1125 Throttle Position Sensor - - DH/20
Intermittent
P1127 Exhaust Not Warm Enough, - H/100 -
Downstream Sensor Not Tested
P1128 Upstream Oxygen Sensors - H/110 -
Swapped From Bank To Bank
(HO2S-11-21)
P1129 Downstream Oxygen Sensors - H/110 -
Swapped From Bank To Bank
(HO2S-12-22)
P1130 Lack Of HO2S-11 Switch, Fuel - - H/40
Trim At Limit
P1131 Lack Of HO2S11 Switch, Sens - H/40 H/40
Indicates Lean
P1132 Lack Of HO2S11 Switch, Sens - H/40 H/40
Indicates Rich
P1137 Lack Of HO2S12 Switch, Sens - H/80 -
Indicates Lean
P1138 Lack Of HO2S12 Switch, Sens - H/80 -
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Indicates Rich

P1150 Lack Of HO2S-21 Switch, Fuel - - H/40
Trim At Limit
P1151 Lack Of HO2S21 Switch, Sens H/40 H/40 H/40
Indicates Lean
P1152 Lack Of HO2S21 Switch, Sens - H/40 H/40
Indicates Rich
P1157 Lack Of HO2S22 Switch, Sens - H/80 -
Indicates Lean
P1158 Lack Of HO2S22 Switch, Sens - H/80 -
Indicates Rich
P1220 Series Throttle Control System HT/20 HT/20 HT/20
Malfunction
P1224 Throttle Position Sensor B HT/40 HT/40 HT/40
Voltage Out Of Range
P1260 Theft Detected - Vehicle - - QD/1l
Immobilized
P1270 Engine RPM/Vehicle Speed - - ND/1
Limiter
P1309 Misfire Monitor Disabled - - HD/40
P1390 Octane Adjust FG/1 - -
P1400 Differential Pressure Feedbagk HE/1 HE/1 HE/1l

Exhaust Gas Recirculation Sen
Circuit Low Voltage

P1401 Differential Pressure Feedbagk HE/10 HE/10 HE/10
Exhaust Gas Recirculation Sen
Circuit High Voltage

P1405 Differential Pressure Feedbagk - - HE/50
Exhaust Gas Recirculation Sen
Upstream Hose Off Or Plugged

P1406 Differential Pressure Feedbagk - - HE/60
Exhaust Gas Recirculation Sen
Downstream Hose Off Or

Plugged
P1408 Exhaust Gas Recirculation Flow - HE/71 -
Out Of Self-Test Range
P1409 Exhaust Gas Recirculation HE/110 HE/110 HE/12(

Vacuum Regulator Solenoid
Circuit Malfunction

P1411 Secondary Air Injection Systeqn HM/40 HM/40 HM/40
Downstream Flow

P1413 Secondary Air Injection Systeln HM/18 HM/18 HM/18
Monitor Circuit Low

P1414 Secondary Air Injection Systeqn  HM/25 HM/25 HM/25
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Monitor Circuit High
P1442 Evaporative Emission Contro - - HX/1
System Leak (Small Leak)
P1443 Very Small Or No Purge Flow - - HW/6
Condition
P1444 Purge Flow Sensor Circuit Loy - - HW/27
Input
P1445 Purge Flow Sensor Circuit High - - HW/33
Input
P1450 Evaporative Emission Contro - - HX/56
System Excessive Fuel Tank
Vacuum
P1451 Evaporative Emission Contro HX/65 HX/65 HX/65
System Canister Vent Solenoid
Circuit Malfunction
P1452 Evaporative Emission Contro - - HX/56
System Unable To Bleed Up Fi
Tank Vacuum
P1455 Evaporative Emission Contro - - HX/40
System Detected A Large Legk
Or No Purge Flow
P1460 Wide Open Throttle A/C Cutoyt KM/1 KM/1 KM/30
Primary Circuit Malfunction
P1464 A/C Demand Out Of Self-Tes{ KM/19 KM/19 -
Range
P1500 Vehicle Speed Sensor Intermittent - - DP/25
P1501 Vehicle Speed Sensor Out Of § - DP/15 -
Test Range
P1504 Idle Air Control Circuit KE/2 KE/2 KE/2
Malfunction
P1505 Idle Air Control System Reach¢d KE/25 KE/25 KE/25
Idle Air Trim Limit
P1506 Idle Air Control Overspeed Error - KE/20 KE/20
P1507 Idle Air Control Underspeed - KE/2 KE/2
Error
P1512 Intake Manifold Runner Contrql - - HU/15
Malfunction (Stuck Closed)
P1513 Intake Manifold Runner Contrql - - HU/15
Malfunction (Stuck Closed)
P1516 Intake Manifold Runner Contrql HU/15 - HU/15
Input Error
P1517 Intake Manifold Runner Contrql HU/15 - HU/15
Input Error
P1518 Intake Manifold Runner Contrql HU/15 HU/15 HU/15
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Malfunction (Stuck Open)

P1519 Intake Manifold Runner Contrql HU/15 HU/15 HU/15
Malfunction (Stuck Closed)
P1520 Intake Manifold Runner Contrql HU/15 HU/15 HU/15
Circuit Malfunction
P1537 Intake Manifold Runner Contrql HU/15 HU/15 HU/15
Malfunction (Stuck Open)
P1538 Intake Manifold Runner Contrql HU/15 HU/15 HU/15
Malfunction (Stuck Open)
P1549 Intake Manifold Communication HU/65 HU/65 HU/65
Control Circuit Malfunction
P1650 Power Steering Pressure Switch  FF/1 FF/1 -
Malfunction
P1651 Power Steering Pressure Switth - FF/1 FF/1]
Signal Malfunction
P1701 Transmission/Transaxle Faulf - - 1)
P1703 Brake Switch Out Of Self-Tes FD/2 FD/1 -
Range
P1705 Transmission Range Sensor Qut 1) 1) -
Of Self-Test Range
P1709 Park/Neutral Position Switch Out  TA/1 - -
Of Self-Test Range
P1710 Transmission Fluid Temperature 1) ) 1)
Sensor In Range Malfunction[
P1711 Transmission Fluid Temperature (1) @ (1)
Out Of Range
P1714 Shift Solenoid 1 Malfunction - - 1)
P1715 Shift Solenoid 2 Malfunction - - 1)
P1728 Transmission Slippage Error - - 1)
P1731 1-2 Shift Error - - @)
P1732 2-3 Shift Error - - 1)
P1733 3-4 Shift Error - - 1)
P1740 Torque Converter Clutch - - 1)
Malfunction
P1741 Excessive Torque Converter - - 1)
Clutch Engagement Error
P1742 Torque Converter Clutch - - 1)
Solenoid Failed ON
P1743 Torque Converter Clutch - - 1)
Solenoid Failed ON
P1744 Excessive Torque Converter - - 1)

Clutch Slippage
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P1746 Shorted Powertrain Control 1) - 1)
Module Output Driver
P1747 Electronic Pressure Control 1) - 1)
Solenoid Circuit Failure
P1751 Shift Solenoid 1 Functional - - 1)
Failure
P1756 Shift Solenoid 2 Functional - - 1)
Failure
P1767 Torque Converter Clutch 1) - 1)
Solenoid Circuit Failure
P1780 Transmission Control Switch O - TB/1 -
Of Self-Test Range
P1783 Transmission Fluid Temperatufre - - 1)
Exceeded
U1020 Module Communication Netwo - - 3)
Failure
U1039 Module Communication Netwo - - 3)
Failure
U1051 Module Communication Netwo - - 3)
Failure
U1135 Module Communication Netwo - - 3)
Failure
u1147 Vehicle Security Status Message - - 3)
Missing
U1451 Module Communication Netwo - - 3)
Failure
(1) Transmission/transaxle fault is indicated. See gymte AUTOMATIC TRANSMISSION article.
(2) DTC P1000 indicates that OBD-II drive cycle has lbe¢n completed. Disregard this DTC in KOO
and KOER self-test and continue as directed.
(3) Module communication network failure is indicat&se appropriate MODULE
COMMUNICATION NETWORK article in ACCESSORIES & EQBPMENT.

PCM CONNECTOR IDENTIFICATION
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Fig. 16: Powertrain Control Module (PCM) Connector Terminal Identification




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

Courtesy of FORD MOTOR CO.

CIRCUIT TESTS

NOTE: A breakout box, connected to vehicle harnessa t PCM, is necessary to perform
most circuit tests. References to Test Pin No. foun  d in CIRCUIT TEST steps
refer to test terminals on manufacturer's breakout box. Circuit diagrams at
beginning of each test identify circuit and wire co lors.

HOW TO USE CIRCUIT TESTS

1) Ensure all non-EEC related faults found while perfing steps iBASIC TESTING - 4.2L article
have been corrected. Follow each test step in amdrfault is found. DO NOT replace any part wsde
directed to do so. When more than one code isexed, start with first code displayed.

2) CIRCUIT TESTS ensure electrical circuits are okajore sensors or other components are replaced.
Always test circuits for continuity between senand PCM. Test all circuits for short to power, cpen
short to ground. Voltage Reference (VREF) and \g@tRower (VPWR) circuits should be tested with
ignition on or as specified in CIRCUIT TESTS.

3) DO NOT measure voltage or resistance at PCM. DA N@hnect any test light unless specified in
testing procedure. All measurements are made Wyiqgaear of connector (wiring harness side). sla
both ends of a circuit and turn ignition off whemecking for shorts or continuity, unless instructed
otherwise.

4) Disconnect solenoids and switches from harnesg®@heasuring continuity and resistance or
applying voltage. After each repair, check all camgnt connections and rep€atICK TEST .

5) An open circuit is defined as a resistance readfrgyeater than 5 ohms. This specification toleean

may be too high for some items in EEC-V systemesistance approaches 5 ohms, always clean suspect
connector and coat it with protective dielectriccene grease. A short is defined as a resistazmeimg

of less than 10,000 ohms to ground, unless stateswise in CIRCUIT TEST.

NOTE: In following tests, circuit diagrams and illus trations are courtesy of Ford
Motor Co.

CIRCUIT TEST A - NO START VEHICLE WILL NOT START

CAUTION: Stop this test at first sign of a fuel leak . Do not allow smoking or an open
flame in vicinity of vehicle during these tests.

Diagnostic Aids

Enter this CIRCUIT TEST only when all steps un@ICK TEST have been successfully completed and
engine still does not start or if directed herarfranother test or chart. This test is only intenbediagnose:

« Ignition Control Module (ICM).
e Powertrain Control Module (PCM
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e Spark (PCM-controlled).
e Wiring harness circuits (PIP, IGN GND and VPWR).

To prevent replacement of good components, be athariollowing non-EEC related areas and components
may be cause of problem:

o Fuel quality and quantity.

¢ Ignition (general condition).

e Engine mechanical components.

o Starter and battery circuits.

o Crankshaft Position (CKP) sensor.
¢ Ignition Control Module (ICM).

o Coil packs.
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CKP - —=} f=—CKP +

""’———————————————————A

*TEST PINS LOCATED ON BREAKOUT BOX. ALL HARNESS
CONNECTORS VIEWED INTO MATING SURFACE.

G95A35923

Fig. 17: Ignition System Test Circuits

1) Starting System CheckiEnsure Inertia Fuel Shutoff (IFS) switch is clogkedtton pushed in). Try to
start engine. If engine does not crank, check Velsiarting and charging systems. If engine craggp
next step
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2) Attempt to start engine. If engine now startst@GIRCUIT TEST Z , step 50). If engine does not
start, go to next step.

3) Check VREF At TP SensorTurn ignition off. Disconnect TP sensor. Measuo#age between
terminal VREF and SIG RTN at TP sensor wiring hasneonnector. Sddg. 19. If voltage is 4-6 volts,
go to step 6). If resistance not 4-6 volts, g€tBRCUIT TEST C .

4) Check Flash EPROM (FEPS) Circuit For Short To PoweiWith ignition on, measure voltage
between negative battery terminal and DLC termiN@l 13. Sed-ig. 1. If voltage is less than 9 volts,
to next step. If voltage is 9 volts or more, reaicuit for a short to power and repeat quick.test

5) Check For Spark At PlugsDisconnect any spark plug wire. Connect sparletdsttween spark plug
wire and ground. Connect Spark Plug Firing IndicédiB9P-6666-A). Crank engine while checking for
spark. If spark is okay go to next step. If sparkot okay, go t&€IRCUIT TEST JD , step 1).

6) Check Fuel PressureTlurn ignition off. Release fuel pressure. Inshiadil pressure gauge. With scan
tester connected, turn ignition on. Using scaretesiccess OUTPUT TEST MODE and operate fuel
pump to obtain maximum fuel pressure. For fuel guwes specifications, sé@&JEL PRESSURE
SPECIFICATIONS article. If fuel pressure is as specified, go ¢atrstep. If fuel pressure is not as
specified, go t&CIRCUIT TEST HC , step 1).

7) Check Fuel Pressure LeakdowrLeave fuel pressure gauge installed and ignitienTairn ignition
on. Using scan tester, access OUTPUT TEST MODEopedate fuel pump to obtain maximum fuel
pressure. Exit OUTPUT TEST MODE and turn ignitidh & fuel pressure remains within 5 psi of
maximum pressure for one minute after turning ignibff, go to next step. If fuel pressure does not
remain as specified, go @RCUIT TEST HC , step 1).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 7) to step 17). NGV test procedures have  been omitted.

17) Check PCM Driver To Coils Turn ignition off. Connect 12-volt test light bezten B+ and coil
driver circuit. Crank engine while observing teght. Repeat procedure for each coil driver. Tiggit|
should blink brightly, once for each engine revioint If test light blinks as specified, replace P@ntd
repeatQUICK TEST . If test light does not blink as specified, gadlilRCUIT TEST JD , step 4).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 17) to step 20). No test procedures have  been omitted.

20) Identify Type Of No-Start Attempt to start engine. If engine now startsig@IRCUIT TEST Z
step 50). If engine does not start, go to next. step

NOTE: Ensure fuel pump inertia switch is closed (but  ton pushed in).

21) Starting System ChecKTry to start engine. If engine cranks, go to regp. If engine does not
crank, check vehicle starting and charging systems.

22) Check VREF At TP SensorTurn ignition off. Disconnect TP sensor. Measw@sistance between
terminal VREF and SIG RTN at TP sensor wiring hasneonnector. If resistance is 4-6 volts, go td nex
step. If resistance is not 4-6 volts, gaiRCUIT TEST C .

23) Check For Spark At PlugsDisconnect any spark plug wire. Connect sparletdsttween spark pli
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wire and ground. Crank engine while checking farkplf spark is okay, go to step 33). If sparkdd
okay, go to next step.

24) Check For Spark At Coil Disconnect coil secondary wire from distributoarf@ect spark tester
between wire and ground. Crank engine while chegfon spark. If spark is not okay, go to next stép.
spark is okay, go t€IRCUIT TEST JB , step 1).

25) Check Resistance Of IGN GND CircuitEnsure ignition is turned off. Disconnect CamsiRafsitior
(CMP) sensor. Disconnect PCM 104-pin connectoriasect for damage. Repair as necessary. Install
Breakout Box (014-00950) leaving PCM disconnechestall EI Diagnostic Harness (007-00059) to
breakout box. Connect B- to negative battery teami@onnect ICM tee and CMP tee in-line with wiring
harness. Ensure PIP OPEN/NORMAL/SPOUT OPEN switatiagnostic is in NORMAL position.
Install DI overlay. Measure resistance betweengisNo. 23 and 35 (IGN GND) at breakout box. If
resistance is less than 5 ohms, go to next stepsidtance is 5 ohms or more, repair open cist
repeatQUICK TEST .

26) Reconnect CMP sensor. Connect PCM to breakoutTox breakout box timing switch to DIST
position. Try to start engine. If engine startstgstep 31). If engine does not start, go to seep.

27) Check SPOUT SignalEnsure ignition is off. While cranking engine, raege AC voltage between
test pin No. 50 (SPOUT) and negative battery teamir voltage is 3-6 volts, go t6IRCUIT TEST
JD . If voltage is not 3-6 volts, place timing switthCOMPUTED position and go to next step.

28) Check PIP & SPOUT Circuit For Short To Power Turn ignition off. Disconnect CMP, ICM and
PCM. Turn ignition on. Measure voltage between pastNo. 49 (PIP) and negative battery terminal.
Measure voltage between test pin No. 50 (SPOUT nagative battery terminal. If voltage is less than
10.5 volts, go to next step. If voltage 10.5 voltsnore, repair short to power and rep@alCK TEST .

29) Check PIP & SPOUT Circuit For Short To Ground Turn ignition off. Measure resistance betw
breakout box test pin No. 49 (PIP) and test pins28p 51, 91 and 103. Measure resistance between
breakout box test pin No. 50 (SPOUT) and test pins23, 51, 91 and 103. If resistance each is great
than 10,000 ohms, go to next step. If resistan@®,800 ohms or less, repair short circuit andaepe
QUICK TEST . If vehicle will not start, go to next step.

30) Isolate Shorts In PCM Ensure ignition is off. Connect PCM to breakout.ideasure resistance
between breakout box test pin No. 49 (PIP) andpiestNo. 71 and 97 for short to power. Measure
resistance between breakout box test pin No. 49)(&id test pins No. 51 and 103 for short to ground
Measure resistance between breakout box test piBN(EPOUT) and test pins No. 71 and 97 for short
to power. Measure resistance between breakoutdsbyin No. 49 (PIP) and test pins No. 51 and 90
short to ground.

If resistance each is greater than 10,000 ohm& gext step. If resistance is 10,000 ohms or less,
replace PCM and repe@UICK TEST .

31) Check PIP SignalEnsure ignition is off and PCM is connected taalkimit box. While cranking
engine, measure voltage between test pin No. 4%emtgins No. 51 and 103. If voltage is 3-7 volts,
replace PCM and repe@UICK TEST . If voltage is not 3-7 volts, go to next step.

32) Check Resistance Of PIP CircuitEnsure ignition is off. Disconnect PCM from breakbox.
Disconnect CMP and ICM. Measure resistance betwessikout box test pin No. 49 and EI Diagnostic
Harness test pins No. 15 and 34. If resistancesisthan 5 ohms, reconnect all components and go to
CIRCUIT TEST JB . If resistance is 5 ohms or more, repair opecudiand repeaUICK TEST .

33) Check SPOUT SignalEnsure ignition is off. Connect PCM to breakout.bénsure breakout bc
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timing switch is in COMPUTED position. While cramij engine, measure voltage between test pir
50 and test pins No. 51 and 103. If voltage is\®!6s, go to next step. If voltage is not 3-6 vplie to
step 28).

34) Check Fuel PressureTurn ignition off. Release fuel pressure. Inshadll pressure gauge. With scan
tester connected, turn ignition on. Using scaretesiccess OUTPUT TEST MODE and operate fuel
pump to obtain maximum fuel pressure. For fuel gues specifications, sée@JEL PRESSURE
SPECIFICATIONS article. If fuel pressure is as specified, goeatrstep. If fuel pressure is not as
specified, go t€€IRCUIT TEST HC |, step 1).

35) Check Fuel Pressure Leakdowrieave fuel pressure gauge installed and ignitionTairn ignition
on. Using scan tester, access OUTPUT TEST MODEopedate fuel pump to obtain maximum fuel
pressure. Exit OUTPUT TEST MODE and turn ignitidh & fuel pressure remains within 5 psi of
maximum pressure for one minute after turning ignioff, fuel system is okay and testing is comglet
If fuel pressure does not remain as specifiedpddRCUIT TEST HC , step 1).

CIRCUIT TEST B - EEC-V POWER RELAY
This circuit test is only intended to diagnoseftii®bwing components and circuits:

¢ Vehicle wiring harness circuits (VPWR, IGNITION SRA/RUN, B+ and Ground).
e EEC-V power relay.
o Powertrain Control Module (PCM).

TO EEC-V
SYSTEM
TEST FIN 71 {(D——
TEST FIN 97 ()= VPWAR
IGN
START/RUN
GND =1 I'G-‘T
[] DIODE
} (IF EQUIPPED)
- B
=
BATTERY
G98C29126

Fig. 18: EEC-V Power Relay Test Circuits

1) Check VPWR Circuit ResistanceTurn ignition off. Disconnect Idle Air Control (IB) solenoid and
EEC-V power relay wiring harness connectors. Disemh scan tool (if applicable). Measure resistance
between VPWR terminal of IAC solenoid connector 8IVR terminal of EEC-V power relay. If
resistance is less than 5 ohms, reconnect IAC smlemd go to next step. If resistance is 5 ohmeen
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repair open in VPWR circuit between E-V power relay and IAC solenoi

2) Check Voltage To EEC-V Power Relayeave ignition off and EEC-V power relay disconteec
Connect DVOM negative lead to negative battery bealn Measure voltage at B+ terminal of EEC-V
power relay connector. Turn ignition on. Measurage at IGN START/RUN. If voltage is less than
10.5 volts, repair open circuit and rep€adICK TEST . If voltage is more than 10.5 volts, replace EEC-
V power relay and repeat QUICK TEST.

3) Check Ground Circuit To EEC-V Power RelayLeave ignition off and EEC-V power relay
disconnected. Measure voltage between Ground tatraid B+ terminal of EEC-V power relay. If
resistance is more than 10.5 volts, replace EE@Wep relay. If resistance is 10.5 volts or lespare
open in Ground circuit and repg@UICK TEST .

CIRCUIT TEST C - REFERENCE VOLTAGE
Diagnostic Aids

SIG RTN is a dedicated ground used by most EECstesy sensors. VREF is a 5-volt reference voltageish
continuously output by PCM. This consistent voltaggal is used on all 3-wire sensors.

This circuit test is only intended to diagnoseftiilbwing components and circuits:

e A/C Pressure sensor, DPFE sensor and TP sensor.
o Vehicle wiring harness circuits (SIG RTN and VREF).
o Powertrain Control Module (PCM).

FROM OTHER
SENSORS/SWITCHES
TEST PIN 1 & SIG RTN l— THROTTLE POSITION
TEST PIN 830 TP | (TP} SENSOR VEHICLE
TEST PiN 80 &+ VREF I {p HARNESS CONNECTOR

TO OTHER SENSORS
G95A35931

Fig. 19: Reference Voltage Circuits & Connector Taminals

Diagnostic Aids
If VREF voltage is more than 6 volts, go to step. 3bvoltage is less than 6 volts, go to step 1).

1) Check Battery VoltageTurn ignition on. Measure voltage between battersninals. If battery
voltage is more than 10.5 volts, go to next stepoltage is 10.5 volts or less, recharge or replaattery
as necessary.

2) Check SIG RTN Circuit Disconnect suspect sensor wiring harness connédeasure voltag




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

between SIG RTN terminal of suspect sensor andipediattery terminal. If voltage measuremer
more than 10.5 volts and within one volt of batteojtage, go to next step. If voltage is less th@rb
volts, go to step 25).

3) Check Scan Tool Ability To Access Parameter Identi€ation (PID) PID is area of PCM Random
Access Memory (RAM) that holds operating informatfor input and output data. If scan tool is able t
access ECT PID, go to step 20). If scan tool idlento access ECT PID, go to next step.

4) Check VPWR To Idle Air Control (IAC) Solenoid Turn ignition off. Disconnect TP sensor wiring
harness connector. Disconnect IAC solenoid. Tumitimn on. Measure voltage between VPWR term
(Red wire) at IAC wiring harness connector and niggadattery terminal. If voltage is 10.5 volts or
more, go to next step. If voltage is less than 10I&, reconnect wiring harness connector andgo t
CIRCUIT TESTB .

VPWR (R)
G94A32490

Fig. 20: IAC Wiring Harness Connector Terminals

5) Check For Shorted DPFE Or EGR Valve Position (EVPBensorDisconnect TP wiring harness
connector. Disconnect DPFE sensor. Turn ignition\d@asure voltage between TP sensor wiring
harness connector SIG RTN terminal and VREF terinihaoltage measurement is 4-6 volts, replace
DPFE or EVP sensor and rep€AtICK TEST . If voltage measurement is not 4-6 volts, procaed
follows:

o For models with Fuel Tank Pressure (FTP) sensoip gext step.

e For models with A/C Pressure (ACP) sensor, godp 3).

e For models with Power Steering Pressure (PSP) segsdo step 9).
o For models with Fuel Rail Pressure (FRP) sensoto gteplO).

o For all other vehicles, go to step 15).

6) Check For Shorted Fuel Tank Pressure (FTP) Sensdreave DPFE and TP sensor disconnected.
Disconnect FTP sensor. Turn ignition on. Measuttage between TP sensor wiring harness conn




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

SIG RTN terminal and VREF terminal. If voltage mea&snent is -6 volts, replace FTP sensor ¢
repeatQUICK TEST . If voltage measurement is not 4-6 volts, procaeébllows:

e For models with A/C Pressure (ACP) sensor, go i sep.
o For all other vehicles, go to step 15).

7) Check For Shorted AC Pressure (ACP) Sensot)eave DPFE and TP sensor disconnected.
Disconnect ACP sensor. Turn ignition on. Measuiéage between TP sensor wiring harness connector
SIG RTN terminal and VREF terminal. If voltage mea@snent is 4-6 volts, replace ACP sensor and
repeatQUICK TEST . If voltage measurement is not 4-6 volts, procaetbllows:

e For models with Traction Assist, go to next step.
o For models without Traction Assist, go to step 15).

8) Check For Shorted TP-B SensobDisconnect Throttle Position sensor B (TP-B). Le&ACP, DPFE
and TP sensor disconnected. Turn ignition on. Meagoltage between TP sensor wiring harness
connector SIG RTN terminal and VREF terminal. Iftage measurement is 4-6 volts, replace TP-B
sensor and repe@UICK TEST . If voltage measurement is not 4-6 volts, gotépd5).

9) Check For Shorted Power Steering Pressure (PSP) Saw Leave DPFE and TP sensor
disconnected. Disconnect PSP sensor. Turn ignitioriMeasure voltage between TP sensor wiring
harness connector SIG RTN terminal and VREF terimihaoltage measurement is 4-6 volts, replace
PSP sensor and repét/ICK TEST . If voltage measurement is not 4-6 volts, gotép 4.5).

10) Check For Shorted Fuel Rail Pressure (FRP) Sensdreave DPFE and TP sensor disconnected.
Disconnect FPR sensor. Turn ignition on. Measuttage between TP sensor wiring harness connector
SIG RTN terminal and VREF terminal. If voltage ma@snent is 4-6 volts, replace FPR sensor and
repeatQUICK TEST . If voltage measurement is not 4-6 volts, gotépd5).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 10) to step 13). No test procedures have  been omitted.

13) Check For Shorted EGR Valve Position (EGRP) Sensdreave TP sensor disconnected.
Disconnect EGRP sensor. Turn ignition on. Measoitage between TP sensor wiring harness conn
SIG RTN terminal and VREF terminal. If voltage me@snent is 4-6 volts, replace EGRP sensor and
repeatQUICK TEST . If voltage measurement is not 4-6 volts, godatrstep.

14) Check For Shorted EGR Boost (EGRB) Sensdreave EGRP and TP sensor disconnected.
Disconnect EGRB sensor. Turn ignition on. Measuléage between TP sensor wiring harness
connector SIG RTN terminal and VREF terminal. litage measurement is 4-6 volts, replace EGRB
sensor and repe@UICK TEST . If voltage measurement is not 4-6 volts, godgtrstep.

15) Check VPWR To PCM Turn ignition off. Leave all previously disconnedtsensors disconnected.
Disconnect PCM 104-pin connector. Inspect conndotodamage and repair as necessary. Install
Breakout Box (014-00950) leaving PCM disconnecladn ignition on. Measure voltage between test
pins No. 71 (VPWR) and 77 (PWR GND). If voltagel &5 volts or more, go to next step. If voltage is
less than 10.5 volts, repair open in VPWR circettween IAC splice and PCM.

16) Check VREF Circuit For Short To Ground Or SIG RTN Turn ignition off. Leave all previously
disconnected sensors disconnected. Disconnectastan from DLC (if applicable). Measure resistance
between test pin No. 90 (VREF) and test pins Noadd 103 (PWR GND), and 91 (SIG RTN). If any
resistance is less than 10,000 ohms, repair VREBFR shground and repe@UICK TEST . If resistanc

is 10,000 ohms or more, replace PCM and repeat @UIEST.
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NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 16) to step 20). No test procedures have  been omitted.

20) Check VREF Resistance To PCMrurn ignition off. Ensure sensor with failed VRE#cuit is
disconnected. Disconnect PCM 104-pin connectopdasconnector for damage and repair as necessary.
Install Breakout Box (0140950) leaving PCM disconnected. Measure resistaatveeen test pin No. '
(VREF) and VREF terminal at suspect sensor wiriagnass connector. If resistance is less than 5 ohms
replace PCM and repe@UICK TEST . If resistance is 5 ohms or more, repair opeviREF and repe:i
QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 20) to step 25). No test procedures have  been omitted.

25) Check Scan Tool Ability To Access Parameter Identitation (PID) If scan tool is able to access
ECT PID, go to next step. If scan tool is unablad¢oess ECT PID, go to step 28).

26) Check KOEO DTCs If KOEO DTCs are present for 2 or more sensorseoted to SIG RTN
circuit, go to next step. If KOEO DTCs are not pedfied, repair open in SIG RTN to sensor where
VREF circuit failed.

27)Check SIG RTN Circuit Resistance To PCMTurn ignition off. Disconnect scan tester from DLC
Disconnect sensor where VREF circuit failed. Diswet PCM 104-pin connector. Inspect connector for
damage and repair as necessary. Install Breakou{@a!-00950) leaving PCM disconnected. Measure
resistance between test pin No. 91 (SIG RTN) a& BTN terminal of suspect sensor wiring harness
connector. If resistance is less than 5 ohms, rexdrsensor and go to next step. If resistancerats

or more, repair open in SIG RTN circuit and reg@aiCK TEST .

28) Check PCM PWR GND Circuits Turn ignition off. Leave scan tester disconneciddasure
resistance between negative battery terminal astgptes No. 51, 77 and 103 (PWR GND). If resistance
is less than 5 ohms, go to next step. If resist@beohms or more, repair open circuit and repeat
QUICK TEST .

29) Check Ground Circuits In PCM Leave ignition off and scan tester disconnecteshrn@ct PCM to
breakout box. Measure resistance between test@i®N(SIG RTN) and test pins No. 51, 77 and 103
(PWR GND). If each resistance is less than 5 otk GND and SIG RTN circuits are okay. Return
to step 25) to verify results. If any resistanc @hms or more, replace PCM and re@diCK TEST .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 29) to step 35). No test procedures have  been omitted.

35) Check VREF Circuit For Short To Power Turn ignition off. Ensure sensor with failed VREF
circuit is disconnected. Leave all components coteteto VREF circuit disconnected. S&g. 21.
Disconnect PCM. Turn ignition on. Measure voltagéAeen VREF terminal at TP sensor wiring hari
connector and negative battery terminal. If voltegless than 0.5 volt, replace PCM and regatCK
TEST . If voltage is 0.5 volt or more, repair VREF diitcfor a short to power and repeat QUICK TE:
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Applications TP EGR FTP | ACP | PSP | FRP
Probe X EGRVP,
BARO
2.5L Contour/Mystique, X D.PF.EGR
Thunderbird/ Cougar
Aerostar, Ranger X D.P.F. EGR
Taurug/Sable, Taurus SHO, Town X D.P.F.EGR X
Car, Windstar
Explorer/Mountaineer® X EGRV/D.PF| X
EGR
Crown Victoria (except NGV), Grand X D.P.F.EGR X
Marquis,
5.4L E/F-Series {(sxcept NGV), X D.P.F. EGR X
4,2L F-Series, 4.6L, 5.4L, & 6.8L X D.P.F.EGR X
E/F-Series,
Expedition/Navigator X D.P.F. EGR X
Continental X D.P.F.EGR X X
Continental w/ Traction control X&TP-B D.P.F.EGR X X
Mark Vil X D.PF EGR X X
Escort/Tracer X D.P.F. EGR X X
2.0L Contour/Mystique X D.P.F. EGR X
Crown Victoria, 5.4L E/F-Series X D.P.F.EGR X
w/NGV

a (Mid model year)
G98H29121

Fig. 21: Components Connected To VREF Circuit

CIRCUIT TEST DA - TEMPERATURE SENSOR TEST (IAT & EC T)

Diagnostic Aids

Perform this test only when directed by QUICK TE&mbient air temperature must be at least 50°FE) 06
receive valid input from IAT sensor. Engine coolterhperature must be more than 50°F (10°C) to pass
KOEO SELF-TEST and more than 180°F (82°C) to pass KOER SELF-TB&ltage values in this test are

based on a 5-volt VREF signal. Values may varyaupa percent due to sensor and VREF variations.

This circuit test is intended to diagnose the folly components and circuits:

Intake Air Temperature (IAT) sensor.
Engine Coolant Temperature (ECT) sensor.
Wiring harness circuits (IAT, ECT and SIG RTN).
Powertrain Control Module (PCM
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To prevent replacing good components, ensure tl@ving nor-EEC areas or components are not caus
problem:

e Coolant level low.

e Cooling system, water pump or fan.
e Engine operating temperature.

e Engine oil level low.

e Thermostat.

e Air cleaner duct.

e Ambient temperature.

SIGNAL RTN 91 TP 89 VREF 90
(G96J29123

Fig. 22: Throttle Position (TP) Sensor Connector Teninals
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INTAKE AR ENGINE COOLANT
(IAT) SENSOR TEMPERATURE (ECT)
VEHICLE VEHICLE HARNESS
HARNESS CONNECTOR
CONNECTOR

e o

TEST PIN 91 @———SIGRTN
TEST PIN 33 (O— a1 — TEST PIN 38 @Q——ECT —

*TEST PINS LOCATED ON BREAKOUT BOX
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE

G96B29125

Fig. 23: Temperature Sensor Circuits & Connector Teminals

1) DTC P1116This trouble code indicates sensor is out of f+range. Correct range for measurer
is .3-3.7 volts. Check for following possible casise

e Low coolant level.
o Faulty harness connector.
o Faulty sensor.

Start engine and run until engine is at normal atyeg temperature. If vehicle cannot be startedpgo
step 3). Ensure upper radiator hose is hot andpriesd. RepedUICK TEST . If DTC P1116 is
present, go to next step. If DTC P1116 is not pregault is intermittent and cannot be duplicaaedhis
time. testing is complete.

2) Check VREF Circuit Voltage At TP SensorTurn ignition off. Disconnect Throttle PositionRY
sensor. Turn ignition on. Measure voltage at TBB@ewiring harness connector between VREF and SIG
RTN terminal. Se€ig. 19. If voltage is 46 volts, reconnect TP sensor and go to step 8hliage is no

4-6 volts, go tacCIRCUIT TEST C .

3) Check Temperature Sensor Resistance (KOEOIurn ignition off. Disconnect suspect sensor.
Measure resistance between signal circuit (ECTA®) kerminal and SIG RTN terminal at sensor wiring
harness connector. SAET & ECT SENSOR SPECIFICATIONS table. If resistance is not within
specification, replace suspected sensor and r€¢iiK TEST . If resistance is within specification,
perform following step as applicable:

o For diagnosing vehicles with ECT sensor relatedt tad a no-start condition, DO NOT service
DTC P1116 at this time. Repair no-start conditiod eepeaQUICK TEST .
o For diagnosing vehicles without a no-start conditigo to next step.

4) Check Temperature Sensor Resistance (KOER)arm engine to normal operating temperature.
Turn ignition off. Disconnect suspect sensor. Stagine and operate at 2000 RPM for 2 minutes.
Measure resistance between signal circuit (ECTA®) terminal and SIG RTN terminal at sensor wir
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harness connector. See ACT & ECT SENSOR SPECIFIOAB table. If resistance is with
specification, replace PCM, and rep@adICK TEST . If sensor is not within specification replace
sensor, and repeat QUICK TEST.

ACT & ECT SENSOR SPECIFICATIONS

Temperature °F (°

C) @ volts (1) ohms
50 (10) 3.51 58,75(
68 (20) 3.07 27,30(
86 (30) 2.60 24,27
104 (40) 2.13 16,15(
122 (50) 1.70 10,97(
140 (60) 1.33 7700
158 (70) 1.02 5370
176 (80) 0.78 384(
194 (90) 0.60 2800
212 (100) 0.46 207
(1) Values may vary by 15 percent.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 4) to step 10). No test procedures have b  een omitted.

10)DTC P0118 Or P0113: Induce Opposite DTC (117 Or 1)DTC P0118 (ECT) or P0113 (IAT)
indicate corresponding sensor signal is more tle#rest maximum. Maximum signal voltage for ECT
and IAT sensor is 4.6 volts. Possible causes foegxvoltage signals are:

e Open circuit in wiring harness (IAT or ECT).
e Faulty connection.

o Faulty sensor.

o Faulty PCM.

Turn ignition off. Disconnect suspect temperatumeser. Connect a jumper wire between signal circuit
(ECT or IAT) terminal and SIG RTN terminal at senaaring harness connector. With scan tester
installed, turn ignition on.

NOTE: If communication link error is displayed, remo ve jumper wire and go to
step 12).

Access ECT V or IAT V PID. If the PID is less thar2 volt, replace sensor and rep@atlCK TEST .
If PID is 0.2 volt or more, remove jumper wire aglto next step.

11) Check Resistance Of Sensor Signal & SIG RTN CircustTurn ignition off. Ensure suspect
temperature sensor is disconnected. Disconnect P@Mpin connector. Check for damaged wiring, and
repair as necessarv Install Breakout Box -00950) leavina PCM disconnected Measure resial
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between test pin No. 38 (ECT sensor) or test pin39dIAT sensor) at breakout box and SIG R
terminal at sensor wiring harness connector. Afsgasure resistance between test pin No. 91 (SIG)
and SIG RTN circuit at sensor wiring harness cotoredf both readings are less than 5 ohms, replace
PCM, and repedUICK TEST . If either reading is 5 ohms or more, repair opiecuit and repeat
QUICK TEST.

12) Check For Sensor Signal Short To VREH urn ignition off. Ensure suspect temperature cerss
disconnected. Measure resistance between test@iBON(VREF) and test pin No. 38 (ECT sensor) or
test pin No. 39 (IAT sensor) at breakout box. Hiseance is 10,000 ohms or more, replace PCM and
repeatQUICK TEST . If either resistance is less than 10,000 ohepsir short circuit to VREF and
repeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 12) to step 20). No test procedures have  been omitted.

20)DTC P0117 Or PO112DTC P0117 (ECT) or P0O112 (IAT) indicates sensgnal is less than self-
test minimum. Minimum signal for IAT and ECT sen#00.2 volt. Possible causes for this fault are:

¢ Circuit grounded in wiring harness.
o Faulty sensor.

o Faulty connection.

o Faulty PCM.

Turn ignition off. Disconnect wiring harness contmedrom suspect sensor. Check for damaged wiring,
and repair as necessary. With scan tester connéatadgnition on. Using scan tester, access EGX V
IAT V PID. If PID is less than 4.2 volts, go to riestep. If PID is 4.2 volts or more, replace serssut
repeatQUICK TEST .

21) Check VREF Circuit Voltage At TP SensorTurn ignition off. Disconnect TP sensor wiring hes:
connector. Turn ignition on. Measure voltage betweREF and SIG RTN at TP sensor wiring harness
connector. If voltage is 4-6 volts, connect TP se@d go to next step. If voltage is not 4-6 vaiis to
CIRCUIT TEST C .

22) Check Signal Circuit For Short To Ground Turn ignition off. Disconnect suspect sensor.
Disconnect PCM 104in connector. Check for damaged wiring, and regsinecessary. Install Break
Box (014-00950), leaving PCM disconnected. Measesestance between test pin No. 38 (ECT) or No.
39 (IAT) and test pins No. 24, 51 and 91. If angdiag is less than 10,000 ohms, repair short ¢iranid
repeatQUICK TEST . If all readings are 10,000 ohms or more, repRCM and repeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 22) to step 90). No test procedures have  been omitted.

90) Continuous Memory DTC P0112, P1112, P0113, PO117,H7 Or P0118: Check SensdFhese
trouble codes indicate possible intermittent faRtissible causes for these faults are:

o Faulty sensor.
e Faulty sensor connector.
e Open or grounded circuit in harne




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

o Faulty PCM.

With scan tester connected, turn ignition on. Aede€T or IAT PID. While observing PID, tap on
sensor to simulate road shock. Wiggle sensor caondtno change in temperature reading occurdp
next step. If any change in temperature occurtgtsdault and repair as necessary.

91) Check EEC-V Wiring Harness While in PID, wiggle and bend small sections ofimg harness
working toward PCM. If fault is indicated, isoldult and repair as necessary. Clear memory, grehl
QUICK TEST . If no fault is found, go to step 92).

92) Inspect PCM & Wiring Harness ConnectorsTurn ignition off. Disconnect PCM 104-pin
connector. Inspect connector for damaged pinspsimmn and loose wires. If connectors and termiagd
damaged, repair as necessary and reépedCK TEST . If connectors and terminals are okay, fault
cannot be duplicated at this time and testing mspete.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 92) to step 100). No test procedures have  been omitted.

100)DTC P0125These DTCs indicate ECT sensor has not reachedah@perating temperature.
Possible causes for this fault are:

o Insufficient engine warm-up time.
e Thermostat leaking or stuck open.
e Low coolant.

Repair cooling system as necessary. Clear PCM meraond repeaQUICK TEST .

CIRCUIT TEST DB - ENGINE FUEL TEMPERATURE (EFT) SEN SOR

Diagnostic Aids

Perform this test only when directed by QUICK TE&FT sensor will operate within the range of -4@8Z4
(-40-120°C). This circuit test is intended to diage the following components and circuits:

e EFT sensor.
e Wiring harness circuits (EFT and SIG RTN).
e Powertrain Control Module (PCM
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Fig. 24: EFT Connector Terminals
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Fig. 25: Injector Pressure (IP) Sensor Connector Treninals
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Fig. 26: Fuel Rail Components
EFT SENSOR SPECIFICATIONS
Temperature °F (°C) @) volts 1) Ohms
50 (10) 3.51 58,75(
68 (20) 3.07 27,30(
86 (30) 2.60 24,27(
104 (40) 2.13 16,15(
122 (50) 1.70 10,97(
140 (60) 1.33 770(
158 (70) 1.02 537(¢
176 (80) 0.78 3840
194 (90) 0.60 2800
212 (100) 0.46 2070
248 (120) 0.27 1180
(1) Values may vary by 15 percent.

1) DTC P0183 (EFT A) Or P0188 (EFT B)This trouble code indicates sensor signal is graagn self-
test maximum. Self-test maximum is 4.6 volts. ChiecKollowing possible causes:

o Open circuit in wiring harnes
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o Faulty harness connector.
o Faulty sensor.
o Faulty PCM.

Turn ignition off. Disconnect suspect temperatumeser. Connect a jumper wire between signal circuit
(EFT A or EFT B) terminal and SIG RTN terminal ahsor wiring harness connector. With scan tester
installed, turn ignition on.

NOTE: If communication link error is displayed, remo ve jumper wire and go to
step 12).

Access EFT A or EFT B PID. If the PID is less titag volt, replace sensor and rep@atICK TEST .
If PID is 0.2 volt or more, remove jumper wire aglto next step.

2) Check Resistance Of Sensor Signal & SIG RTN CircustTurn ignition off. Ensure suspect
temperature sensor is disconnected. Disconnect P@Mpin connector. Check for damaged wiring, and
repair as necessary. Install Breakout Box (014-0p9B6aving PCM disconnected. Measure resistance
between test pin No. 62 (EFT A) or test pin No(EBT B) at breakout box and SIG RTN terminal at
sensor wiring harness connector. Also, measurstaesie between test pin No. 91 (SIG RTN) and SIG
RTN circuit at sensor wiring harness connectobolth readings are less than 5 ohms, replace PCd/, an
repeatQUICK TEST . If either reading is 5 ohms or more, repair opiecuit and repeat QUICK TEST.

3) Check For Sensor Signal Short To VREH urn ignition off. Ensure suspect temperature cerss
disconnected. Disconnect PCM 104-pin connectorckher damaged wiring, and repair as necessary.
Install Breakout Box (014-00950), leaving PCM discected. Measure resistance between test pin No.
90 (VREF) and test pin No. 62 (EFT A) or test pio. MO (EFT B) at breakout box. If resistance is
10,000 ohms or more, replace PCM and re@a#iiCK TEST . If either resistance is less than 10,000
ohms, repair short circuit to VREF and repeat QUIEST.

4) DTC P0182 (EFT A) Or P0187 (EFT B)This trouble code indicates sensor signal istless self-
test minimum. Self-test minimum is 0.2 volts. Chéakfollowing possible causes:

o Wiring harness circuit short to ground.
o Faulty harness connector.

o Faulty sensor.

o Faulty PCM.

Turn ignition off. Disconnect suspect temperatwgeser. With scan tester connected to DLC, turn
ignition on. Access EFT A PID or EFT B PID. If tReD is less than 4.2 volt, replace sensor and tepea
QUICK TEST . If the PID is 4.2 volt or more, go to next step.

5) Check VREF Circuit Voltage At Injection Pressure (IP) SensorTurn ignition off. Disconnect IP
sensor wiring harness connector. Turn ignitionMeasure voltage between VREF and SIG RTN at IP
sensor wiring harness connector. If voltage isvbl6s, connect IP sensor and go to next step.Ithge

is not 4-6 volts, go t&€IRCUIT TEST C .

6) Check Signal Circuit For Short To Ground Turn ignition off. Disconnect suspect sensor.
Disconnect PCM 1(-pin connector. Check for damaged wiring, and regsinecessary. Install Break
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Box (01400950), leaving PCM disconnected. Measure resisthatween test pin No. 62 (EFT A) or
(EFT B) and test pins No. 24, 51 and 91. If anylmegis less than 10,000 ohms, repair short cireunt!
repeatQUICK TEST . If all readings are 10,000 ohms or more, repRC& and repeat QUICK TEST.

7) Continuous Memory DTC P0182, P0183, P0187 Or PO18®ese trouble codes indicate possible
intermittent fault. Possible causes for these $aaile:

o Faulty sensor.

o Faulty sensor connector.

e Open or grounded circuit in harness.
o Faulty PCM.

With scan tester connected, turn ignition on. AsdeBT A or EFT B PID. While observing PID, tap on
sensor to simulate road shock. Wiggle sensor caondtno change in temperature reading occurdp
next step. If any change in temperature occuratisdault and repair as necessary.

8) Check EEC-V Wiring Harness While in PID, wiggle and bend small sections ofimg harness
working toward PCM. If fault is indicated, isold&ult and repair as necessary. Clear memory, grehl
QUICK TEST . If no fault is found, go to next step.

9) Inspect PCM & Wiring Harness ConnectorsTurn ignition off. Disconnect PCM 104-pin conneacto
Inspect connector for damaged pins, corrosion aasd wires. If connectors and terminals are damaged
repair as necessary and reg@CK TEST . If connectors and terminals are okay, fault carte
duplicated at this time and testing is complete.

CIRCUIT TEST DC - MASS AIRFLOW (MAF) SENSOR
Diagnostic Aids
Perform this test when directed by QUICK TEST. TBIRCUIT TEST is intended to diagnose the following

o MAF sensor.
o Wiring harness circuits (VPWR, PWR GND, MAF SIG avdF RTN).
o Powertrain Control Module (PCM).

To prevent replacement of good components, be atlvarillowing non-EEC related areas may be cafise o
problem:

¢ Air cleaner element.
¢ Inlet air duct.
e Throttle body.
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Fig. 27: MAF Sensor Extension Circuits & ConnectorTerminals

1) KOER DTC P1101: Check MAF Sensor Continuous MemoryCodesDTC P1101, retrieved during
KOER self-test, indicates MAF signal was not 0.3@6lvolts during self-test. Drive vehicle for 10
minutes and repeat KOEO and Continuous Memorytsstf-If any Continuous Memory DTC is present
with KOER P1101, proceed as follows:

e Continuous Memory DTC P0102, go to step 6).
e Continuous Memory DTC P0103, go to step 20).
¢ All other Continuous Memory DTCs, service as neagss

If no Continuous Memory DTCs are present with KOERLO1, go to next step.

NOTE: DTC P1101 may be caused by low battery or by u  se of a garage exhaust
ventilation system. Ensure vehicle is vented to out side atmosphere before
repeating QUICK TEST .

2) KOEO/KOER DTC P1101: MAF Output Voltage DTC P1101, retrieved during KOEO or KOER
self-test, indicates voltage exceeded.2-volt tastje. Possible causes for this fault are:

¢ Air leak before or after MAF sensor.

o Faulty or contaminated MAF sensor.

o Faulty MAF sensor wiring harness connector.
Open PWR GND or MAF RTN circuit.

Faulty PCM.

Turn ignition off. Ensure MAF sensor is connectBdconnect PCM 104-pin connector and inspect for
damage. Repair as necessary. Install Breakout @b%00950). Leave PCM connected to breakout box.
With scan tester connected, turn ignition on. Measwltage between test pin No. 88 (MAF SIG) and
test pins No. 24 and 103 (PWR GND). If voltagensager than 0.2 volt, go to step 12). If voltag8.&

volt or less, go to step 8).

3) Continuous Memory DTC P1100: Check MAF Circuit Intermittent Voltage Input DTC P1100
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retrieved from continuous memory indicates voltagat out of range (0.:-3.90 volts) sometime durir
previous 40 warm-up cycles. Possible causes ferfhilt are:

o Faulty MAF sensor.
o Faulty MAF sensor wiring harness circuit or conoect

Start engine and allow to idle. If engine doesidl& smoothly, repair cause of rough idle condition
before continuing. With scan tester connectederargine speed to 1500 RPM for 5 seconds, andhretur
to idle. Access MAF PID. While observing PID, tap £ensor to simulate road shock. Wiggle sensor
connector. If MAF PID voltage stays within 0.39-3.®lt range, go to next step. If volt range is ast
specified, check MAF sensor and connector. Repaimace as necessary.

4) Check MAF Sensor Circuit Integrity Turn ignition off. Disconnect PCM 104-pin connacamd

inspect for damage. Repair as necessary. Instadi®ut Box (014-00950). Connect PCM to breakout
box. Turn ignition on. Connect voltmeter betweest fgn No. 36 (MAF RTN) and No. 88 (MAF SIG).
While observing voltmeter, wiggle and bend wirirayiess between sensor and dash panel. Wiggle and
bend wiring harness between dash panel and POMItdge reading goes out of normal range (B3
volts), isolate fault and repair as necessary. R€A# and repeaQUICK TEST . If voltage does not

go out of normal range, fault cannot be duplicatealentified at this time. Go tGIRCUIT TEST Z .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 4) to step 6). No test procedures have be  en omitted.

6) Continuous Memory & KOER DTC P0102: Check MAF Low Input Signal To PCM DTC P0102
indicates MAF signal was less than 0.39 volt sometduring normal engine operation. Possible causes
for this fault are:

e Open or closed MAF circuit.

Open circuit (MAF, MAF RTN, PWR GND, or VPWR).
MAF circuit shorted to ground.

Air leak before or after MAF sensor.

Faulty MAF sensor or connector.

Faulty TP system.

Faulty PCM.

Ensure air induction system is okay. Repair if 3saey. Start engine and allow to idle. If enginesino
idle smoothly, repair cause of rough idle conditbmfore continuing. With scan tester connectederai
engine speed to 1500 RPM and return to idle. Ack&sB PID. If MAF PID is less than 0.39 volt, go to
next step. If MAF PID is 0.6-1.0 volts, go to step). For all other MAF PID readings, go to step 2).

7) Check VPWR Circuit Voltage Turn ignition off. Disconnect MAF sensor. Turn igon on. Measure
voltage between VPWR terminal of MAF sensor wiriragness connector and negative battery terminal.
If voltage is 10.5 volts or more, go to next stépoltage is less than 10.5 volts, repair opeNIWR
circuit.

8) Check Resistance Of VPWR CircuitTurn ignition off. Leave MAF sensor disconnectBisconnect
PCM 10<pin connector and inspect for damage. Repair asssacy. Install Breakout Box (C-00950),
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leaving PCM disconnected. Measure resistance batWB&VR terminal of MAF sensor wiring harne
connector and test pins No. 71 and 97 (VPWR) atkmet box. If resistance is less than 5 ohms, go to
next step. If resistance is 5 ohms or more, regga@n in VPWR circuit and repe@QUICK TEST .

9) Check MAF Circuit For Short To Ground & MAF RTN Cir cuit Leave ignition off and MAF
disconnected. Ensure PCM is disconnected. Discérscan tester from DLC (if applicable). Measure
resistance between test pin No. 88 (MAF SIG) astigms No. 36 (MAF RTN), 51 and 103 (PWR
GND) at breakout box. If resistance is 10,000 obmsore, reconnect scan tester and go to next itep.
resistance is less than 10,000 ohms, repair cistwaitt to ground and repe@ICK TEST .

10) Check MAF RTN Circuit For Short To PWR GND Circuit Leave ignition off, PCM and MAF
disconnected. Disconnect scan tester from DLCpfiliaable). Measure resistance between test pin No.
36 (MAF SIG) and test pins No. 51 and 103 (PWR GldD)reakout box. If resistance is 10,000 ohn
more, reconnect scan tester and go to next stegsitance is less than 10,000 ohms, repair tisbort

to ground and repeQUICK TEST .

11) Check Resistance Of MAF SIG CircuitLeave ignition off, PCM and MAF disconnected. Maas
resistance between MAF terminal of MAF sensor wgrrarness connector and test pin No. 88 (MAF
SIG) at breakout box. If resistance is less thahrhs, go to next step. If resistance is 5 ohmsarem
repair open circuit in MAF SIG circuit and repé&atICK TEST .

12) Check PWR GND Circuit To MAF SensorLeave ignition off and MAF disconnected. Connect
PCM to breakout box. Turn ignition on. Measure ag# between VPWR and PWR GND terminal of
MAF sensor wiring harness connector. If voltagkess than 10.5 volts, go to next step. If voltag#0.5
volts or more, go to step 14).

13) Check PWR GND Circuit Resistanceleave ignition off and MAF sensor disconnectedsdonnec
PCM from breakout box. Disconnect scan tester fili@ (if applicable). Measure resistance between
PWR GND terminal of MAF sensor wiring harness cartoeand negative battery terminal. If resistance
is less than 10 ohms, go to next step. If resigta;m&0 ohms or more, repair open in PWR GND circui
and repeaQUICK TEST .

14) Check MAF RTN Circuit ResistancelLeave ignition off, PCM and MAF sensor disconndcte
Measure resistance between MAF RTN terminal of Ms&Rsor wiring harness connector and test pin
No. 36 (MAF RTN) at breakout box. If resistancéeiss than 5 ohms, go to next step. If resistanbe is
ohms or more, repair open in MAF RTN and reg@aiCK TEST .

15) Check MAF Circuit For Short To Ground In PCM Leave ignition off and MAF disconnected.
Connect PCM to breakout box. Disconnect scan téster DLC (if applicable). Measure resistance
between test pin No. 88 (MAF SIG) and test pins B®(MAF RTN), 51 and 103 (PWR GND) at
breakout box. If resistance is 10,000 ohms or mgwep next step. If resistance is less than 10¢000s
replace PCM and repe@QUICK TEST .

16) Leave ignition off, PCM and MAF disconnected. [@Bnect scan tester from DLC (if applicable).
Measure resistance between test pin No. 36 (MAF RarM test pins No. 51 and 103 (PWR GND) at
breakout box. If resistance is 10,000 ohms or ngwep next step. If resistance is less than 10¢000s
replace PCM and repe@QUICK TEST .

17) Check MAF Circuit Output Ensure ignition is off. Reconnect MAF sensor. GaotrPCM to
breakout box. Start engine and allow to idle. ijiee does not idle smoothly, repair cause of radigh
condition before continuing. Measure voltage betwst pin No. 88 (MAF SIG) and negative battery
cable. If voltage is 0.34-1.96 volts, go to nexfpstif voltage is not 0.34-1.96 volts, replace M#dnsor
and repeaQUICK TEST .

18) Ensure ignition is off, MAF sensor and PCM arergested. With engine idling, measure volt:
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between test pin No. 36 (MAF RTN) and 88 (MAF SIG)oltage is 0.3-1.96 volts, go to next step.
voltage is not 0.34-1.96 volts, replace MAF serssut repea@QUICK TEST .

19) Check MAF Circuit Output With Scan Tester Start engine and allow to idle. Access MAF PID on
scan tester. If PID voltage is 0.34-1.96 volts]tfeiintermittent and cannot be identified at ttinse. Go
to CIRCUIT TEST Z . If voltage is not 0.34-1.96 volts, replace PCiMl aepeaQUICK TEST .

20) DTC P0103: Check MAF High Input Signal To PCMDTC P0103 indicates MAF signal was m:
than 4.70 volts sometime during normal engine dperaPossible causes for this fault are as foltows

¢ Restricted MAF sensor screen.

¢ MAF SIG circuit shorted to VPWR.
o Faulty MAF sensor or connector.

o Faulty PCM.

Ensure air induction system is okay. Repair if 3saey. Start engine and allow to idle. If enginesino
idle smoothly, repair cause of rough idle conditbmfore continuing. With scan tester connectederai
engine speed to 1500 RPM and return to idle. Ack&sB PID. PID reading should be more than 4.60
volts. Turn ignition off. Disconnect MAF sensora8tengine and allow to idle. Access MAF PID. IDF
voltage reading does not drop to less than 0.39 golto next step. If PID voltage reading doegpdm
less than 0.39 volt, replace MAF sensor.

21) Check MAF SIG Circuit For Short To Power Leave ignition off and MAF sensor disconnected.
Disconnect PCM 104-pin connector and inspect fonalge. Repair as necessary. Install Breakout Box
(014-00950), leaving PCM disconnected. Turn ignittm. Measure voltage between test pin No. 88
(MAF SIG) and test pins No. 24 and 103 at breakauxt If voltage is less than 10.5 volts, go to next
step. If voltage is 10.5 volts or more, repair MBS circuit short to power.

22) Check MAF SIG Circuit For Short To Power In PCM Leave ignition off and MAF sensor
disconnected. Disconnect scan tester from DLCpfifiaable). Measure resistance between test pin No.
88 (MAF SIG) and test pins No. 71 and 97 (VPWR)raakout box. If resistance is more than 10,000
ohms, replace PCM and rep€at)ICK TEST . If resistance is 10,000 ohms or less, repairtdieiween
MAF SIG and VREF circuit. Repeat QUICK TEST.

CIRCUIT TEST DF - VEHICLE SPEED CIRCUIT (VSC) CHECK
Diagnostic Aids
Perform this test only when directed by QUICK TESTis test is intended to diagnose the following:

e Wiring harness circuits (VSC SIG and VSC GND).
o Powertrain Control Module (PCM
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Fig. 28: ABS Module VSC Connector Terminals

1) DTC P0500: Check Vehicle Speed PIDTC P0500 indicates that PCM has detected erroelmcle
speed information received from ABS module. Possilaluses for this fault are:

e Open or short in harness.
o Faulty ABS module.
o Faulty Powertrain Control Module (PCM).

Turn ignition off. Connect scan tester to Diagno&ink Connector (DLC). Turn ignition on. Using sca
tester, access VSS PID. Road test vehicle as feilow

o Gradually accelerate vehicle to 50 MPH while obsegywVV PID MPH.

If VSS PID matches speedometer, fault is intermiftgo to step 4). If VSS PID does not match
speedometer, go to next step.

2) Check Circuit ResistanceTurn ignition off. Disconnect PCM 104-pin connectimspect connector
for damaged pins, corrosion and loose wires. Regzairecessary. Install EEC-IV Breakout Box (014-
00950), leaving PCM disconnected. Disconnect AB&wyiharness connector. Measure resistance
between VSC GND terminal of ABS module wiring haamieonnector and test pin No. 33 at breakout
box. Measure resistance between VSC SIG terminAB& module wiring harness connector and test
pin No. 58 at breakout box. If resistance is léssmt5 ohms, go to next step. If resistance is 5sobim
more, repair open circuit, and rep€AICK TEST .

3) Check Circuit For Short To Ground Leave PCM and ABS module disconnected. Disconsuan
tester from DLC (if applicable). Turn ignition offleasure resistance between test pin No. 58 ahd tes
pins No. 33 (VSC GND), 51 and 103 (PWR GND) No(VPWR) and No. 91 (SIG RTN). Measure
resistance between test pin No. 33 and test pirvlldf any reading is less than 10,000 ohms, repai
short circuit, and go to step 5). If all readings 40,000 ohms or more, check for fault in ABS egstIf
no faults are present, replace PCM.

4) Visual Inspection Turn ignition off. Visually inspect VSC wiring haess for any of the following
conditions:

e Loose or corroded ABS module connec
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e Loose or corroded PCM connector.
¢ Incorrect routing of VSC wiring harness.

If any faults are present, repair as necessaryartd next step. If all readings are 10,000 ohmsore,
check for fault in ABS system.

5) Test Drive VehicleEnsure engine is warmed to normal operating teatpes. Perform the following
drive cycle 3 times:

A/T Equipped Vehicles

e Place gear selector in Drive.
o Accelerate heavily to 35 MPH.
o Coast down to idle speed and stop vehicle.

M/T Equipped Vehicles

o Place gear selector in first gear.
o Accelerate heavily to 35 MPH, not shifting highleam second gear.
o Coast down to idle speed and stop vehicle.

After third drive cycle, perforrQUICK TEST . If any DTCs are present, go to appropriate CIRICU
TEST. If DTCs are not present, testing is complete.

CIRCUIT TEST DG - KNOCK SENSOR (KS)
Diagnostic Aids
Perform this test only when directed by QUICK TESTis test is intended to diagnose the following:

e Knock Sensor (KS).
e Wiring harness circuits (KS and SIG RTN).
o Powertrain Control Module (PCM).

To prevent replacement of good components, be ativarfllowing non-EEC related areas may be at:faul

o Poor fuel quality.

« Ignition system.

« Ignition or valve timing.

e Engine mechanical conditio
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Fig. 29: Single KS Sensor Test Circuits & Connectoferminals
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TEST PIN 57 (&) KS1 -

TEST PIN 32 (@)memem KS2

TEST PIN 91 (@)= SIG RTN

KNOCK SENSOR (KS) ORIENTATION:
KS1 = ENGINE BANK WITH CYLINDERS 1 THROUGH 4
KS2 = ENGINE BANK WITH CYLINDERS 5 THROUGH 8

G95C12593

Fig. 30: Dual KS Sensor Test Circuits & Connector €rminals
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Fig. 31: Quad KS Sensor Test Circuits & Connector €rminals

1) Check Sensor VoltageDTC P0325, P0326, P0330 and P0331 indicate th#tag timing was not
adjusted after spark knock has occurred. Posséhlses for this fault are:

o High altitude interference.

e Open or short in harness.

o Faulty knock sensor.

o Faulty Powertrain Control Module (PCM).

Turn ignition off. Disconnect PCM 104-pin connectimspect connector for damaged and repair as
necessary. Install EEC-V Breakout Box (014-0098@nnect PCM to breakout box. Turn ignition on.
Measure voltage between suspect sensor test pitesnpin No. 91 (SIG RTN). If voltage is 2.4-2.6
volts, go to next step. If voltage is less than\ilfs, go to step 5). If voltage is more thanés, go to
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step 6)

2) Check For Intermittent Circuit Fault Leave ignition on. Measure voltage between suspstior
test pin and test pin No. 91. While observing veiten, wiggle small sections of wiring harness sigrt
at the knock sensor and going to the PCM. Liglafyan knock sensor and PCM. If voltmeter reading
stays within normal operating range (2.4-2.6 volig) to next step. If voltmeter reading goes out of
range, isolate fault and repair as necessary. G€dM memory and repe@UICK TEST .

3) Check For Voltage Increaserlurn ignition off. Leave PCM connected to breakibox. Disconnect
scan tester from DLC. Set voltmeter on AC scalart®ngine and allow to idle. Measure voltage

between suspect sensor test pin and test pin N&R&4e engine speed to 3000 RPM. If AC voltage
increases, replace PCM and reg@aiCK TEST . If AC voltage does not increase, go to next.step

4) Check Circuit ResistanceTurn ignition off. Disconnect PCM from breakoutd®isconnect suspect
sensor. Measure resistance of KS circuit (KS1 o2)K&tween suspect sensor connector terminal and
breakout box. Measure resistance of SIG RTN cilloeiitveen suspect sensor connector terminal and
breakout box. If resistance is less than 5 ohms$o g@xt step. If resistance is 5 ohms or moregirep
open circuit and repe&QUICK TEST .

5) Check Circuit For Short To Ground Leave suspect sensor disconnected. Measure resdtatwee
KS circuit (KS1 and KS2) test pins and test pin Bib. Measure resistance between KS circuit test pin
and the following power ground test pins No. 24,5, 77 and 103. Measure resistance between KS
circuits and ground. If all resistance measuremargsl0,000 ohms or more, replace knock sensor and
repeatQUICK TEST . If any resistance measurement is less than Q@bMs, repair short circuit and
repeat QUICK TEST.

6) Check Circuit For Short To Power Leave ignition on. Measure voltage between KSutifg<S1 anc
KS2) test pins and the following power ground feses No. 24, 51, 76, 77 and 103. If each voltage
measurement is less than 0.5 volt, replace PCMepeatQUICK TEST . If any voltage measurement
is 0.5 volt or more, repair circuit short to poveerd repeat QUICK TEST.

7) Check PCM For Short To Ground Turn ignition off. Connect PCM to breakout box.alve suspect
sensor disconnected. Measure resistance betwegirtdg¢o. 32 or 57 (KS) and test pin No. 91 (SIG
RTN). If resistance measurement is 10,000 ohmsavengo to next step. If resistance measurement is
less than 10,000 ohms, replace PCM and reRQERCK TEST .

8) Check KS Resistancé.eave ignition off. Disconnect PCM from breakooikbMeasure resistance
between test pin No. 32 or 57 (KS) and test pin®No(SIG RTN) at breakout box. If resistance
measurement is 5.11 megaohms or more, replace&frf a complete drive cycle and rep@atICK
TEST . If resistance measurement is less than 5.11 ohegareplace KS and repeat QUICK TEST. If
fault is still present, replace PCM.

CIRCUIT TEST DH - THROTTLE POSITION (TP) SENSOR
Diagnostic Aids
Perform this test only when directed by QUICK TESTis test is intended to diagnose the following:

e TP sensor.
o Wiring harness circuits (PWR GND, SIG RTN, TP, VPRI VREF).
e Powertrain Control Module (PCM
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Normal range of throttle angle measurement for @iser is -85 degrees. To paQUICK TEST procedure
range of throttle rotation (in degrees) must béiniB percent of specification.

To prevent replacement of good components, be ativarfllowing non-EEC related areas may be at:faul

o Idle speed.
e Binding throttle shaft or linkage.
e TP sensor not seated.

WIDE OPEN THROTTLE
VREF POSITION

j

TP -
CLOSED THROTTLE
SIG RTN POSITION
(G94J32549

Fig. 32: TP Sensor Schematic
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TESTPINGS O P {p VEHICLE HARNESS
4 CONNECTOR
iy

TESTPIN 90 (O VREF

€

*TEST PINS LOCATED ON BREAKOUT BOX
ALL HARNESS CONNECTORS VIEWED INTC MATING SURFACE

(G95H35946

Fig. 33: TP Sensor Circuit & Connector Terminals

1) KOEO/KOER DTC P1124: Check For Other CodesDTC P1124 indicates TP sensor rotational
setting may be out of self-test range. Possiblsesior this fault are:

e Faulty TP sensor.
o Faulty Powertrain Control Module (PCM).

Perform KOEO and KOER self-test. Check for DTC RL40DTC P1400 is present, service code and
repeatQUICK TEST . If DTC P1400 is not present with DTC P1124, goéxt step.

2) Check For Binding Throttle Plate Inspect throttle body for binding. If throttle bot binding, chec
for binding throttle or cruise control linkage, wagn line or harness interference. Repair as neggssa
and repeaQUICK TEST . If no mechanical problem is found, go to step 8)

3) DTC P1120: Check For Binding Throttle PlateDTC P1120 indicates TP sensor closed throttle
position is below range of 3.4 percent (.17 votis$ible causes for this fault are:

 Damaged wiring harness or connectors.
e Open in VREF circuit.

e Faulty TP sensor.

o Faulty Powertrain Control Module (PCM).

Inspect TP sensor connector for damage or corroBispect wiring harness between TP sensor and
PCM for damage or corrosion. Repair as necessadyregpeaQUICK TEST . If no mechanical
problem is found, go to next step.

4) Check For Stuck TP SensoiTurn ignition off. Connect scan tester to DLC. Ass TP PID on scan
tester. While observing TP PID, slowly move thetthirough range from closed to wide open throltle.
TP PID indicates any sudden drops to below 0.48 golto next step. If TP PID increase and decrease
gradual and smooth, go to step 20).

5) Check VREF Circuit Voltage With TP sensor disconnected, turn ignition on. Mea voltage
between VREF and SIG RTN terminals at TP sensangvitarness connector. If voltage -6 volts, go
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to next step. If voltage is no-6 volts, reconnect sensor and g(«CIRCUIT TEST C .

6) Check TP Circuit ResistanceTurn ignition off. Leave TP sensor disconnectedgcbnnect PCM 104-
pin connector. Inspect connector for damage anaireg necessary. Install EEC-V Breakout Box (014-
00950), leaving PCM disconnected. Measure resisthatwveen test pin No. 89 (TP) and TP terminal of
TP sensor wiring harness connector. If resistastess than 5 ohms, go to next step. If resistenge
ohms or more, repair open in TP circuit.

7) Check TP Sensor Signal To PCMurn ignition off. Connect PCM to breakout boxa®tngine and
idle for 2 minutes. While slowly opening throttlegasure voltage between test pin No. 89 (TP) and 91
(SIG RTN) at breakout box. If at any time voltageezs 0.17-0.40 volt range, replace TP sensor. If
voltage does not enter 0.17-0.40 volt range, guetd step.

8) DTC P0123This code indicates TP signal is more than self#tgaximum. Possible causes for this
fault are:

e TP sensor not seated correctly.
Faulty TP sensor.

TP circuit shorted to VREF or VPWR.
VREF circuit shorted to VPWR.
Openin SIG RTN circuit.

Faulty PCM.

Turn ignition off. Disconnect TP sensor wiring hass connector. Inspect for damage and repair as
necessary. Turn ignition on. Access TP PID on sester. If PID voltage is 0.17 volt or more, gastep
10). If PID voltage is less than 0.17 volt, go exihstep.

9) Check VREF Circuit Voltage With TP sensor disconnected, turn ignition on. Mea voltage
between VREF and SIG RTN terminals at TP sensangvitarness connector. If reading is 4-6 volts, go
to next step. If reading is not 4-6 volts, reconrsamsor and go ©GIRCUIT TEST C .

10) Check TP Circuit For Short To Power Turn ignition off. Leave TP sensor disconnected.
Disconnect PCM 104-pin connector. Inspect conndotodamage and repair as necessary. Install EEC-
Breakout Box (014-00950), leaving PCM disconneckédasure resistance between test pin No. 89 (TP)
and test pins No. 71, 90 and 97 (VPWR) at breakout If any resistance is less than 10,000 ohms,
repair TP circuit short to VREF and rep€diICK TEST . If each resistance is 10,000 ohms or more,
replace PCM and repeat QUICK TEST.

11)DTC P0122This code indicates TP signal is less than tesif-minimum of 0.17 volt. Possible cau
for this fault are:

e TP sensor not seated correctly.

Faulty TP sensor.

Open TP or VREF circuit.

TP circuit shorted to SIG RTN or PWR GND.
Faulty PCM.

Turn ignition off. Disconnect TP sensor wiring hasa connector. Inspect for damage and repair as
necessary. Connect jumper wire between VREF angffRinals at TP wiring harness connector. Turn
ignition on. Access TP PID on scan tester. If Ptiltage is more than 4.60 volts, replace TP sensw
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repealQUICK TEST . If PID voltage is 4.60 volts or less, remove panwire and go to next step.
scan tester is unable to access TP PID, go talgiep

12) Check VREF Circuit Voltage With TP sensor disconnected, turn ignition on. Mea voltage
between VREF and SIG RTN terminals at TP sensangvitarness connector. If voltage is 4-6 volts, go
to next step. If voltage is not 4-6 volts, reconrsamsor and go tGIRCUIT TEST C .

13) Check TP Circuit ResistanceTurn ignition off. Leave TP sensor disconnecteidcbnnect PCM
104-pin connector. Inspect connector for damagerepdir as necessary. Install EEC-V Breakout Box
(014-00950), leaving PCM disconnected. Measurstaste between test pin No. 89 (TP) and TP
terminal of TP sensor wiring harness connectaedfstance is less than 5 ohms, go to next step. If
resistance is 5 ohms or more, repair open in Teitir

14) Check TP Circuit For Short To SIG RTN Or PWR GND Leave ignition off and TP sensor
disconnected. Measure resistance between test@iBINTP) and test pins No. 91 (SIG RTN), 24 and
103 (PWR GND) at breakout box. If any resistandess than 10,000 ohms, repair TP circuit short to
SIG RTN or PWR GND and repeQUICK TEST . If both resistances are 10,000 ohms or mordace
PCM and repeat QUICK TEST.

15) Continuous Memory Code P1121his code indicates TP signal is inconsistent \MithF sensor
signal. Possible causes for this fault are asvidlo

e TP sensor not seated correctly.
e Faulty TP sensor.
¢ Air leak between MAF sensor and throttle body.

If engine will start, go to next step. If engineaisio-start, check for cracks or openings in aluation
system between MAF sensor and throttle body. lingluction system is okay, go @RCUIT TEST
A.

16) Check Operation Of TP SensoiStart engine and allow to idle. Access TP PID eangester. While
observing TP PID, slowly move throttle through rarigpm closed position to wide open throttle. If TP
PID indicates any sudden drops to below 0.53 wolincreases to more than 1.27 volts, replace TP
sensor and repe@UICK TEST . If TP PID increase and decrease is gradual amb#h, and within
0.53-1.27 volt range, go to next step.

17) Check Operation Of TP Sensor While Driving VehicleConnect scan tester to DLC. Drive vehicle
while accessing TP PID and LOAD PID. If TP PID ig2volts or less and LOAD PID is more than 25
percent, go to next step. If TP PID is more tha 20lts and LOAD PID is less than 25 percent, Ehec
for cracks or openings in air induction system lestv MAF sensor and throttle body. If air induction
system is okay, replace TP sensor.

18) Check TP Sensor Low With Engine Under LoadStart engine and allow to idle. If engine does not
start, go taCIRCUIT TEST A . Access TP PID and LOAD PID on scan tester. IfPIB is 0.24 volt or
more and LOAD PID is less than 60 percent, faulhiiermittent and cannot be located at this time.
Testing is complete. If TP PID is less than 0.2#svand LOAD PID is 60 percent or more, clear PCM
memory. Perform test drive utilizing all phasewvelicle operation. PerforQUICK TEST . If DTC
P1121 is still present, replace MAF sensor.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 18) to step 20). No test procedures have  been omitted.
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20) Continuous Memory Code P1120 Or P112%heses codes indicate TP signal went below 0.49 vo
or above 4.60 volts sometime during the last 8@edeiycles. Possible causes for this fault are:

o Faulty TP sensor wiring harness or connector.
e Faulty TP sensor.

With scan tester connected, start engine and dtiadie. Raise engine speed to 1500 RPM for 5 sxon
and return to idle. Using scan tester, access DR \While observing PID, lightly tap on TP sensor to
simulate road shock. Wiggle sensor connector andgvharness. If TP PID reading stays within normal
operating range (0.49-4.60 volts), go to next stiepP PID reading goes out of range, replace Ti3ge

21) Check Wiring Harness Between TP Sensor & PCMurn ignition off. Disconnect PCM 104-pin
connector. Inspect connector for damage and regaiecessary. Install EEC-V Breakout Box (014-
00950). Connect PCM to breakout box. Connect DVQ@tveen test pin No. 89 (TP) and 91 (SIG R”
While observing DVOM, wiggle small sections of wigi harness starting at the TP sensor and going to
the PCM. If DVOM reading stays within normal opémngtrange (0.49-4.60 volts), problem is
intermittent and cannot be identified at this tilG®. toCIRCUIT TEST Z . If DVOM reading goes out
of range, isolate fault and repair as necessaparG®CM memory and repe@UICK TEST .

22)DTC P0121: Verify KOER Self-Test CompletionStart engine and allow to idle. Using scan tester,
enter KOER self test. If DTC P0121 is present ofB#Ocannot be terminated, go to next step. If
specified symptoms are not present, problem isrmteent and cannot be identified at this time.

23) With engine idling, place gear selector in DriveReverse. If KOER self-test terminates, go to next
step. If KOER self-test does not terminate, tumitign off and wait for 15 seconds. Start engind an
allow to idle. Enter KOER self-test. If DTC PO1&lgresent or KOER self-test cannot be terminated, g
to next step. If specified symptoms are not preg@oblem is intermittent and cannot be identifdhis
time.

24) Check Circuit Continuity Turn ignition off. Check continuity in TP circliietween TP sensor
connector and PCM connector terminal No. 89. Choeckinuity in SIG RTN circuit between TP sensor
connector and PCM connector terminal No. 91. Ifticauity is present, replace TP sensor and repeat
QUICK TEST . If continuity is not present, repair open citand repeat QUICK TEST.

CIRCUIT TEST DK - MISFIRE DETECTION (MD) SENSOR
Diagnostic Aids
Perform this test only when directed by QUICK TESTis test is intended to diagnose the following:

e Wiring harness circuits (MD and SIG RTN).
e Faulty MD sensor.
o Faulty Powertrain Control Module (PCN
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Fig. 34: MD Test Circuits & Connector Terminals

1) DTC P0385DTC P0385 indicates that self-test has detectd®aensor/circuit failure. Possible
causes for these faults are:

o Wiring harness open (MD or SIG RTN).
e MD circuit shorted to power or ground.
e Faulty MD sensor.

o Powertrain Control Module (PCM).

If engine will start, go to next step. If engindlwiot start, no-start condition has caused DTC&%03
Service or repair as necessary and reQeHCK TEST .

2) Check For Intermittent Circuit Fault Clear all DTCs from PCM memory. Start engine aaide
speed to 1500 RPM for 10 seconds 3 times. Turniggnoff. Connect scan tester to DLC. Using scan
tester, retrieve all Continuous Memory DTCs. If DPG385 is present, go to step 5). If DTC P0385 is
not present, fault is intermittent and cannot belidated at this time. Go 6GIRCUIT TEST Z .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 2) to step 5). No test procedures have be  en omitted.

5) Check Circuit ResistanceTurn ignition off. Disconnect MD wiring harnessrocwctor. Disconnect
PCM 104-pin connector. Inspect connector for dardagel repair as necessary. Install EEC-V Breakout
Box (014-00950), leaving PCM disconnected. Measesestance of MD circuit between wiring harness
connector terminal and test pin No. 59 at breakowt Measure resistance of SIG RTN circuit between
wiring harness connector terminal and test pinoat breakout box. If either resistance is leas th
ohms, go to next step. If resistance is 5 ohmsarenrepair open circuit and rep&AtICK TEST .

6) Check MD Circuit For Short To Power Leave MD sensor and PCM disconnected. Turn igmibio.
Measure voltage between test pin No. 59 (MD) astigms No. 51 and 103 (PWR GND) at breakout
box. If both voltage measurements are 1.0 voless,|go to next step. If either voltage measureiment
more than 1.0 volt, repair circuit short to powedaepeaQUICK TEST .

7) Check MD Circuit For Short To Ground Leave MD sensor and PCM disconnected. Turn igm
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off. Measure resistance between test pin No. 59)(&Hdl test pins No. 51, 103 (PWR GND) and 9
breakout box. If each resistance measurement @Q@hms or more, go to next step. If either rasist
measurement is less than 10,000 ohms, repair tskait and repe®UICK TEST .

8) Check For Short In PCM Leave ignition off and MD sensor disconnected. iz PCM to breakot
box. Measure resistance between test pin No. 59) @t test pins No. 23 (IGN GND), 51, 103 (PWR
GND), 71 and 97 (VPWR) and 91 (SIG RTN) at breakmx. If each resistance measurement is 500

ohms or more, go to next step. If either resistaneasurement is less than 500 ohms, replace PCM and

repeatQUICK TEST .

9) Check For Short In PCM Leave ignition off and PCM disconnected. ReconihMitsensor. Set
voltmeter on AC scale. Start engine and allow te.iwvith engine idling, measure voltage betweeh tes
pin No. 59 (MD) and test pins No. 51 and 103 (PWRD$ at breakout box. If AC voltage varies more
than 0.1 volt, replace PCM and rep@aICK TEST . If AC voltage does not vary more than 0.1 volt,
go to next step.

10) Check MD Sensor Trigger WheelTurn ignition off. Inspect MD sensor trigger whéad damage.

Ensure trigger wheel is not loose or misalignedviSe or repair as necessary and reggaiCK
TEST . If trigger wheel is okay, replace MD sensor agpkeat QUICK TEST.

CIRCUIT TEST DP - VEHICLE SPEED SENSOR (VSS)
Diagnostic Aids
Delayed engagement of transmission may be causateblianical malfunction. Harsh shifts and/or ecrati

speedometer reading may be caused by a failed apeter or an open or intermittent ground within the
instrument panel (electronic instrument cluster).

Perform this test when directed by QUICK TEST. TGIRCUIT TEST is intended to diagnose:

¢ Vehicle Speed Sensor (VSS).
e VSS wiring harness circuits. (VSS+ and VSS-).
o Powertrain Control Module (PCM).

VEHICLE
SPEED
SENSOR (V5S)
VEHICLE
HARNESS

TEST PIN 58 (O VSS(+) CONNECTOR

TEST PIN 33 VSS(-)

= {CABLE DRIVEN SPEEDOMETER ONLY)

“TEST PINS LOCATED ON BREAKOUT BOX
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE

(G95F35951

Fig. 35: VSS Circuit & Connector Terminals
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1) DTC P0500 Or P0501These codes indicate PCM detected incorrect ofitpot VSS sometime
during vehicle operation. Possible causes fordbde are:

o Faulty VSS.
e Open or shorted circuit.
o Faulty PCM.

Turn ignition off. Disconnect VSS sensor. RemovévPID4-pin connector. Inspect connector for
damaged pins, corrosion and loose wires. Repaieesssary. Install EEC-V Breakout Box (014-
000950), leaving PCM disconnected. Measure resisthatween test pin No. 58 and VSS(+) terminal at
VSS wiring harness connector. Measure resistanweeke test pin No. 33 and VSS(-) terminal at VSS
wiring harness connector. If resistance readingdems than 5 ohms, go to next step. If eithestasce
reading is 5 ohms or more, repair open circuit 8Svwviring harness. Clear PCM memory and go to step
27).

2) Check VSS Circuits For Shorts To Power Or GroundTurn ignition off. Ensure PCM and VSS are
disconnected. Measure resistance as follows:

o Between test pin No. 33 and test pin No. 58 an(WVPWR).

o Between test pin No. 58 and test pins No. 24, 613l 103 (PWR GND).

o Between test pin No. 58 and test pins No. 71 (VP\A#R) 91 (SIG RTN).

If all readings are more than 500 ohms, go to steq. If any reading is 500 ohms or less, repairtsh
wiring harness. Clear PCM memory and go to step 27)

3) Check VSS Resistanca@urn ignition off. Disconnect VSS wiring harnessioector. Measure
resistance between VSS terminals. If resistannetid90-250 ohms, replace VSS and go to step £7). |
resistance is 190-250 ohms, replace PCM and gepo2y).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 3) to step 5). No test procedures have be  en omitted.

5) DTC P0500This code indicates PCM detected incorrect outfaum VSS sometime during vehicle
operation. Possible causes for this code are:

o Faulty VSS.
e Open or shorted circuit.
o Faulty PCM.

Turn ignition off. Disconnect VSS sensor. RemovevPID4-pin connector. Inspect connector for
damaged pins, corrosion and loose wires. Repaieesssary. Install EEC-V Breakout Box (014-
000950), leaving PCM disconnected. Check voltagerdoen test pins No. 58 and 103 at breakout box
while slowly rotating drive wheels. If voltage fluates 1.0-5.0 volts as wheels are rotated, repiadd
and go to step 27). If voltage does not fluctua@e5L0 volts, go to next step.

6) Check VPWR To VSSTurn ignition off. Disconnect VSS wiring harnesmaector. Turn ignition or
Measure voltage at connector as follo
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¢ Between VPWR and PWR GND terminals.
¢ Between VSS+ and VSS- terminals.

If voltage is 10.5 volts or more, go to next stépoltage is 10.5 volts or less, go to step 10).

7) Check VSS Circuits For Short To PowerTurn ignition off. Ensure PCM and VSS are discarted.
Measure voltage between test pins No. 58 and 1bBBakout box. If voltage is 1.0 volt or more, nepa
short to power and go to step 27). If voltage $slhan 1.0 volt, go to next step.

8) Check VSS Circuits For Short To GroundTurn ignition off. Ensure PCM and VSS are
disconnected. Measure resistance between test@if8Nand 103 at breakout box. If resistance isemor
than 3000 ohms, go to next step. If resistanc®@@® dhms or less, repair short to ground and goeio
27).

9) Check VSS Circuit Resistancélurn ignition off. Ensure PCM and VSS are discaried. Measure
resistance between test pin No. 58 and the VSSS&@+Merminal at VSS wiring harness connector.lIf al
resistance is less than 5 ohms, go to next stepsitance is 5 ohms or more, repair open cisngtgo

to step 27).

10) Check VSS Ground Circuit Resistancelurn ignition off. Ensure PCM and VSS are discated.
Measure resistance between chassis ground and PNRoGVSS(-) terminal at VSS wiring harness
connector. If resistance is less than 5 ohms, repein in power circuit to VSS and go to step ¥7).
resistance is 5 ohms or more, repair open in greinedit and go to step 27).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 10) to step 15). No test procedures have  been omitted.

15)KOER DTC P1501: Check PCM VSS PID For Input SignalThis code indicates VSS input signal
is out of range. A DTC 1501 will be set and sefittill abort whenever PCM detects VSS input signal
during KOER self-test. Possible causes for thisecare:

o Noisy VSS input signal from RFI/EMI external soufggnition wires, charging circuits etc.).

Turn ignition off. Connect scan tester to DLC. $targine and allow to idle. Using scan tester, s&€ce
VSS PID and observe vehicle speed input to PCMI&\Gbserving VSS PID, increase engine speed to
2000 RPM and decrease to idle several times. If PEbreading is less than 3 MPH, fault cannot be
duplicated at this time. Testing is complete. IfS/BID reading is 3 MPH or more, go to step 22).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 15) to step 20). No test procedures have  been omitted.

20) Continuous Memory P0503: Check For Intermittent Fadt This code indicates poor VSS
performance. Possible causes for this code are:

o Noisy VSS input signal from RFI/EMI external soufggnition wires, charging circuits etc.).
« Damaged circuit.

o Faulty VSS.

o Faulty VSS gear(s
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Turn ignition off. Disconnect VSS sensor. Visuahlgpect VSS and VSS circuits for potential faul:
follows:

Loose VSS circuit connectors.

Loose VSS circuit connector pins.
Damaged VSS wiring harness insulation.
Incorrect VSS circuit routing.

Incorrect VSS installation.

If no faults are found, go to next step. If fawte found, repair or replace as necessary. Cleitr PC
memory and go to step 27).

21) Check PCM VSS PID For Input Signal Turn ignition off. Connect scan tester to DLC. {Taéisve
vehicle, averaging 30 MPH. While driving at a steadeed, check for VSS PID variations of more than
5 MPH for 10 seconds or more. If any variationsuscgo to next step. If variations do not occuulffa
cannot be duplicated at this time. Testing is catepl

22) Visually inspect VSS wiring harness. Ensure wirnimgot routed near ignition wires or alternator
wires. Verify VSS wiring harness is shielded andugded (if applicable). Repeat step 1) to verifgwit
continuity. If faults are found, repair or replaagnecessary. Clear PCM memory and go to stepf2i
faults are found, fault cannot be duplicated at timne. Testing is complete.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 22) to step 25). No test procedures have  been omitted.

25)DTC P1500This code indicates PCM detected intermittent iripam VSS. Possible causes for this
code are:

o Intermittent open or shorted circuit.
o Faulty VSS.
o Faulty PCM.

Turn ignition off. Disconnect VSS sensor. Visuahgpect VSS and VSS circuits for potential faulis a
follows:

e Loose VSS circuit connectors.

Loose VSS circuit connector pins.
Damaged VSS wiring harness insulation.
Incorrect VSS circuit routing.

Incorrect VSS installation.

If no faults are found, go tGIRCUIT TEST Z . If faults are found, repair or replace as nemgs<lear
PCM memory and go to step 27).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
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from step 25) to step 27). No test procedures have  been omitted.

27)VSS Drive CycleRecord and clear continuous memory codes. Warnmeng normal operating
temperature. Perform appropriate drive cycle devid:
e On models with A/T, place gear selector in Drivaipon. Accelerate hard to 35 MPH and coast
down to a stop. Repeat procedure 3 times. Sh@ngjiine. RepedUICK TEST . Service codes
as necessary. If no codes are present, testirapiplete.
o On models with M/T, start in first gear, shifting higher than second gear. Accelerate moderately
to 40 MPH. Coast down to idle, and stop. Repeatguore 3 times. Shut engine off. Repeat
QUICK TEST . Service codes as necessary. If no codes arenpréssting is complete.

CIRCUIT TEST DR - CYLINDER IDENTIFICATION (CID) CIR CUIT
Diagnostic Aids

CID signal provides PCM information for fuel injectsynchronization. The CID signal originates from
Camshaft Position (CMP) sensor.

Enter this CIRCUIT TEST only when instructed duri@iICK TEST. This test is only intended to diagnose
the following:

e CID, PWR GND, SIG RTN and VPWR wiring harness citgu
o Faulty Camshaft Position (CMP) sensor.
o Faulty Powertrain Control Module (PCM).

CAMSHAFT POSITION

(CMP) SENSOR

VEHICLE HARNESS
SHIELD 7 CONNECTOR

ot VARIABLE RELUCTANCE
“TEST PIN 85C cID E— L

TEST PIN 9% e SIG RTN

*TEST PINS LOCATED ON BREAKOUT BOX
ALL HABRNESS CONNECTORS VIEWED INTO MATING SURFACE

(G95B35957

Fig. 36: CMP Test Circuit & Connector Terminals (2-Terminal Applications)
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CAMSHAFT FOSITION

{CMP) SENSOR VEHICLE

HARNESS CONNECTOR 7~— 1]

HALL DEVICE TYPE [f_' @
acaca

TEST PIN 51 Oj
TEST PIN 103 (& I PWR GND

SHIELD
— q‘""':“
TEST PIN 85 CID - -
VS

TESTPIN 71 G R

o I =] YPWI
TEST PIN §7 @—] POWER
RELAY
GO95A3R956

Fig. 37: CMP Test Circuit & Connector Terminals (3-Terminal Applications)

1) DTC P0340This code indicates error has been detected in €&fBor circuit. Possible causes for
fault are:

o CID circuit open or shorted wiring harness.

e PWR GND or VPWR circuit open (Hall Type CMP).

e SIG RTN circuit open (Variable Reluctance Type CMP)
Faulty CMP sensor.

Faulty ICM.

Faulty PCM.

If engine starts, go to step 2). If engine doesstantt, go taCIRCUIT TEST A .

2) Attempt To Generate DTC P0340Clear PCM memory. Start engine. Raise engine sfze&800

RPM for 10 seconds. Return to idle speed. Raisedsfme1500 RPM for 10 seconds again. Turn ignition
off. Perform QUICK-TEST to retrieve Continuous Mem®TCs. If DTC P0340 is not present, go to
CIRCUIT TEST Z . If DTC P0340 is present, go to next step forl Higpbe CMP or step 5) for Variable
Reluctance Type CMP.

3) Check VPWR Circuit Voltage Turn ignition off. Disconnect CMP wiring harnessoector. Turn
ignition on. Measure voltage between VPWR termataCMP sensor wiring harness connector and
negative battery terminal. If voltage is 10.5 vatanore, go to next step. If voltage is less tharb
volts, repair open in VREF circuit. Clear PCM megnand repea@QUICK TEST .

4) Check PWR GND To CMP SensofTurn ignition off. Ensure CMP sensor is disconedciMeasure
resistance between PWR GND circuit at CMP sensongvharness connector and negative battery
terminal. If resistance is less than 5 ohms, goetd step. If resistance is 5 ohms or more, regaen in
PWR GND circuit. Clear PCM and rep&@UICK TEST .

5) Check Resistance Of CID CircuitsLeave ignition off. Disconnect PCM 104-pin conmectnspect
for damaged terminals and repair if necessaryallnSEC-V Breakout Box (014-000950), leaving PCM
disconnected. Measure resistance between test@iB3N(CID) at breakout box and CID termina
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CMP sensor wiring harness connector. Also meassistance between test pin No. 91 (SIG RTN)
SIG RTN terminal at CMP sensor wiring harness cotore

If each resistance measurement is less than 5 @ume,next step. If either resistance is 5 ohnmmaore,
repair open circuit. Clear PCM memory and ref@dtCK TEST .

6) Check CID Circuit For Short To Power Leave CMP sensor disconnected. Turn ignition oeasdire
voltage between test pin No. 85 and test pins Naridl 103 (PWR GND) at breakout box. If voltage is
less 1.0 volt, go to next step. If voltage is 10t wr more, repair CID circuit short to power. @d°CM
memory and repe&UICK TEST .

7) Check CID Circuit For Short To Ground Turn ignition off. Leave CMP sensor and PCM
disconnected. Disconnect scan tester from DLCpfifiaable). Measure resistance between test pin No.
85 and test pins No. 51, 103 (PWR GND) and 91 (8T®I) at breakout box. If resistance is 10,000 or
more, go to next step. If any resistance measureiméss than 10,000 ohms, repair short to graund
SIG RTN in CID circuit. Clear PCM memory and rep@atlCK TEST .

8) Check For Short In PCM Leave ignition off and CMP sensor disconnectechr@st PCM to
breakout box. Measure resistance between test@i®Band test pins No. 23, 51, 71, 91, 97 andat03
breakout box. If each resistance measurement i®b0® or more, go to next step for Variable
Reluctance type CMP or step 10) for Hall type CMRny resistance measurement is less than 500
ohms, replace PCM and rep€dt/ICK TEST .

9) Check CMP Sensor OutputTurn ignition off. Reconnect CMP sensor wiringmess connector. Set
DVOM on AC scale to monitor less than 5 volts. Séagine. Measure voltage between test pins No. 85
and test pins No. 51 and 103 while varying engpeed. If voltage varies more than 0.1 volt, replace
PCM and repedUICK TEST . If voltage does not vary more than 0.1 volt|Jaep CMP sensor and
repeat QUICK TEST.

10) Check CMP Sensor OutputTurn ignition off. Disconnect PCM. Ensure CMP gamis installed
properly. Reconnect CMP sensor wiring harness adgoneJsing starter, bump engine (do not allow
engine to start) for at least 10 engine revolutidhsasure voltage between test pins No. 85 angiest
No. 51 and 103. If voltage switches from below &s/to more than 8 volts, replace PCM and repeat
QUICK TEST . If voltage does not switch as specified, repl@adéP sensor and repeat QUICK TEST.

CIRCUIT TEST FB - POWER TAKE OFF (PTO)
Diagnostic Aids
Perform this test when directed by QUICK TEST. TRIRCUIT TEST is intended to diagnose:

e PTO wiring harness circuit.
e Powertrain Control Module (PCM
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| IGNITION START/AUN |
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]
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(AFTERMARKET INSTALLED, | hamven T RE© i
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(G95G 35960

Fig. 38: PTO Test Circuit & Switch Schematic

1) Check PTO Switch For Short To PowerPTO signals PCM that additional load is being egapto
engine. If PTO circuit failure occurs, a fault caday be set. Possible causes for this code are:

e PTO circuit shorted to power.
o Faulty Powertrain Control Module (PCM).

Turn ignition off. Disconnect PTO switch wiring Im&ss connector. Connect scan tester to DLC. Turn
ignition on. Access PTO STAT PID. If PTO STAT PI®an, go to next step. If PTO STAT PID is off,
repair or replace switch as necessary. Road testlgeand repeaUICK TEST .

2) Check PTO Circuit For Short To Power Leave ignition off and PTO switch disconnected.
Disconnect PCM 104-pin connector. Inspect conndotodamage and repair as necessary. Measure
voltage test pin No. 4 and test pins No. 51 anddtd8eakout box. If voltage is less than one volt,
replace PCM and repe@UICK TEST . If voltage is one volt or more, repair circuitost to power and
repeat QUICK TEST.

3) MIL On: Check PTO PID Turn ignition off. Connect scan tester to DLC. iignition on. Access
PTO STAT PID. If PTO STAT PID is available and depng on or off, go to next step. If PTO STAT
PID is not as specified, go to step 9).

4) Check PTO Circuit With Scan TesterWith ignition on and PTO STAT PID accessed, cy&le©
switch. If PTO STAT PID cycles on, delays, and tlegales off, PTO input is okay and testing is
complete. If PTO STAT PID does not cycle as spedifgo to next step.

5) Check PTO Circuit For Short To Ground Turn ignition off. Leave PTO switch disconnected.
Disconnect scan tester from DLC. Measure resisthrt@een chassis ground and PTO circuit termir
PTO switch connector. If resistance is 10,000 obnisss, go to next step. If resistance is mora tha
10,000 ohms, go to step 7).

6) Isolate Short To Chassis Ground_eave ignition off and PTO sensor disconnectedc@inect PCM
104-pin connector. Inspect connector for damagerepdir as necessary. Install EEC-V Breakout Box
(014-00950), leaving PCM disconnected. Measurastasie between test pin No. 4 (PTO) and test pins
No. 77 and 103 at breakout box. If resistance isentivan 10,000 ohms, replace PCM and re@HCK
TEST . If resistance is 10,000 ohms or less, repair Bif€it short to chassis ground and repeat QU




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

TEST.

7) Leave ignition off and PTO sensor disconnectedir@ot scan tester to DLC. Connect jumper wire
between positive battery terminal and PTO termand&@TO switch wiring harness connector. Turn
ignition on. Access PTO STAT PID. If PTO STAT PI®an, PTO input is okay and testing is complete.
Check switch for malfunction and repair as necgsstPTO STAT PID is off, go to next step.

8) Check Circuit Resistancel.eave ignition off and PTO sensor disconnectedcdinect PCM 104-pin
connector. Inspect connector for damage and regaiecessary. Install EEC-V Breakout Box (014-
00950), leaving PCM disconnected. Measure resistartween test pin No. 4 (PTO) and PTO circuit
terminal at PTO switch connector. If resistancess than 5 ohms, replace PCM and re@eaiCK
TEST . If resistance is 5 ohms or more, repair opeATi® circuit and repeat QUICK TEST.

9) Perform KOEO and KOER self-test. If any DTCs arespnt, repair as necessary. If no DTCs are
present, go to next step.

10) Road test vehicle under various conditions. Regril Continuous Memory DTCs and service as
necessary. If no DTCs are present, fault cannalulpdicated at this time. If symptom is still presego
to CIRCUIT TEST Z .

CIRCUIT TEST FD - BRAKE ON-OFF (BOO) SWITCH
Diagnostic Aids
Perform this test when directed by QUICK TEST. Tietst is intended to diagnose a faulty BOO switftuit

or PCM. To prevent replacement of good componéatsware following non-EEC related areas may be at
fault:

o Brakelight bulb.
o Brakelight switch or brakelight fus
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POWERTRAIN
CONTROL
MODULE (PCM)

TO BOQO CIRCUIT
TEST PIN 92

BRAKE BRAKE
SWITCH LAMPS

FUSE & o e ®- @‘"'

PANEL

TO ADDITIONAL
ACCESSORIES
(CRUISE, ABS, SHIFTLOCK
ACTUATOR, GENERIC
ELECTRONIC MODULE.)

G95H35961

Fig. 39: BOO Switch Circuit

1) DTC P1703: Verify Brake Pedal Was Depressethis code indicates that when brake pedal is
applied during KOER SELF-TEST, BOO signal did nptle high and low. Possible causes for this fault
are as follows:

o Brake pedal not applied during self-test.
Brake pedal applied during entire self-test.
Open brakelight circuit.

Short to ground or power.

Faulty brakelight switch.

Faulty Powertrain Control Module (PCM).

If brake was not applied during KOER SELF-TEST eafptest. Depress and release brake pedal only
once during test. If pedal was depressed, go tbsieg.

2) DTC P1703This code indicates that voltage was present dD Bitcuit duringkOEO SELF-TEST .
Possible causes for this fault are as follows:

o Brake pedal applied during KOEO SELF-TEST.
e BOO circuit short to power.
o Faulty brakelight switcl
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If brake was applied durirKOEO SELF-TEST , repeat test. If pedal was not depressed, gexbster

3) Check Operation Of Brakelights With ignition on, check operation of brakelighifsbrakelights
operate normally, go to next step. If brakelighisdt operate, go to step 5). If brakelights aneagk on
go to step 7).

4) Check For BOO PID Cycling Turn ignition off. Connect scan tester to DLC. hésscan tester,
access BOO PID. Apply and release brake severaktinhile observing BOO PID. If BOO PID voltage
does not cycle on and off, go to step 10). If BAD fltage cycles, go to step 10) unddRCUIT

TEST Z.

5) Check For Power To Brakelight SwitchEnsure related fuses and brakelight bulbs areda g
condition. Turn ignition off. Disconnect brakelighwitch (located on brake pedal). Measure voltage
between B+ input to brakelight switch and grourdoltage is more than 10 volts, go to next stép. |
voltage is less than 10 volts, repair open in Beust to brakelight switch and repeQUICK TEST .

6) Check Brakelight Switch With brakelight switch disconnected, measure taste between switch
terminals. If resistance is 5 ohms or more, replae&elight switch and repe@UICK TEST . If
resistance is less than 5 ohms, repair open cibetiteen switch and stoplight ground and repeatGh
TEST.

7) Verify Brake Switch Is Not Always ClosedTurn ignition off. Disconnect brakelight switclo¢lated
on brake pedal). Turn ignition on. If brakelighte atill on, go to next step. If brakelights aré¢ ap,
verify correct installation of brakelight switcH.ihstallation is okay, replace brakelight switaidaepea
QUICK TEST .

8) Check For Short To Power In PCM Turn ignition off. Disconnect PCM. Turn ignitiomoCheck
brakelights. If brakelights are on, go to next stéprakelights are off, replace PCM and rep@aliCK
TEST .

9) Check For Short To Power In Shift Lock Actuator Turn ignition off. Ensure PCM and brakelight
switch are disconnected. Disconnect shift lock @tciy cruise control module, ABS module and Generic
Electronic Module (if equipped). Turn ignition dhbrakelights are still on, repair short to povirer

BOO circuit and reped@UICK TEST . If brakelights are off, repair short circuitshift lock actuator
circuit, cruise control system circuit or ABS ciiciReconnect all components and repeat QUICK TEST.

10) Check For BOO PID Cycling Turn ignition off. Disconnect PCM 104-pin connectimspect
connector for damage and repair as necessaryll IBE@-V Breakout Box (014-000950), leaving PCM
disconnected. Using DVOM, measure voltage betwestpin No. 92 and test pins No. 51 and 77 while
applying and releasing brake. If voltage cyclesnod off, replace PCM and repéat/ICK TEST . If
voltage does not cycle, repair open in BOO cirbeitveen PCM and BOO circuit connection splice to
B+ circuit.

CIRCUIT TEST FE - ELECTRICAL LOAD INPUTS

Diagnostic Aids

Electrical load inputs are used for idle speed rbistrategy so correct idle can be maintainednaigas of
electrical demands on engine. PCM uses blower mbé&adlights, rear window defroster, and daytimeig
lights (if equipped) to determine electrical loaaltss.

Perform this test when directed by QUICK TEST, CIRC TEST S or if directed by other test procedu
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This CIRCUIT TEST is intended to diagnc

Blower (BLR) motor input circuit.

Daytime Running Lights (DRL) input circuit.
Headlight (HDL) input circuit.

Rear window Defroster (DEF) input circuit.
Powertrain Control Module (PCM).

SWITCH CIRCUIT LOGIC

Application Switch Position Voltage

Blower Motor 10r2 10-17
30r4 Less Than 156

Daytime Running Lights | Off 10-17
On Less Than 15
Headlights | Off Less Than 15

On 10-17

Rear Window Defroster | Off 10-17
On Less Than 3f0

1) Isolate Faulty Systemif idle speed fault occurs when blower motor is go to step 10). If idle speed
fault occurs when daytime running lights are ontaetep 20). If idle speed fault occurs when higath
are on, go to step 30). If idle speed fault oceunsen rear window defroster is on, go to step 40).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 1) to step 10). No test procedures have b  een omitted.

10) Check Blower Motor Switch (Low Speed)Turn ignition and all accessories off. Remove PTOM-
pin connector. Inspect connector for damaged pmspsion and loose wires. Repair as necessangalll
EEC-IV Breakout Box (014-000950), leaving PCM disgected. Turn ignition on. Turn climate control
motor switch to low-speed position "1" or "2". Meas voltage between chassis ground and test pin No.
10 at breakout box. If voltage is not 10-17 vaifs,to step 13). If voltage is 10-17 volts, go tatrsep.

11) Check Blower Motor Switch (High Speed)Turn ignition and all accessories off. Turn climat
control motor switch to high-speed position "3™4Y. Turn ignition on. Measure voltage between
chassis ground and test pin No. 10 at breakoutlbogrltage is less than 1.5 volts, replace PCM and
confirm idle speed fault has been corrected. Ifage is 1.5 volts or more, go to next step.

12) Check Blower Circuit For Short To Power Turn ignition off. Disconnect high speed blowertoro
relay connector. Relay is located behind right siiestrument panel on blower assembly. Measure
resistance between test pin No. 10 and test pingNand 91 at breakout box. If all readings areemo
than 10,000 ohms, check for damaged blower motdckwr relay. If any reading is 10,000 ohms or
less, repair short circuit. Remove breakout bozpmaect all components, and confirm idle speed faul
has been corrected.

13) Check Blower Circuit ResistanceTurn ignition off. Disconnect blower motor reldyleasure
resistance between BLR terminal at power distrdyubox and test pin No. 10 at breakout bo:
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resistance is 5 ohms or more, repair open cirB@tmove breakout box, reconnect all components
confirm idle speed fault has been corrected. liftasce is less than 5 ohms, go to next step.

14) Check Blower Circuit For Short To Ground Turn ignition off. Disconnect high speed blower
motor relay. Measure resistance between test pirlBland test pins No. 23, 76 and 91 at breakaxit bo
If all readings are more than 10,000 ohms, checklémaged blower motor switch or relay. If any
reading is 10,000 ohms or less, repair short diremove breakout box, reconnect all components, a
confirm idle speed fault has been corrected.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 14) to step 20). No test procedures have  been omitted.

20) Check DRL Circuit Voltage (Headlights On) Turn ignition off. Disconnect PCM 6pm connector
Inspect connector for damaged pins, corrosion aosd wires. Repair as necessary. Install EEC-IV
Breakout Box (014-000950), leaving PCM disconnectgaply parking brake. Turn ignition on. Turn
headlights on. Turn accessories off. Measure veltsgween chassis ground and test pin No. 14 at
breakout box. If voltage is not 10-17 volts, gastep 23). If voltage is 10-17 volts, go to nexpste

21) Check DRL Circuit Voltage (Headlights Off) Turn headlights off. Release parking brake. Turn
ignition on. Measure voltage between chassis gramtbitest pin No. 14 at breakout box. If voltage is
less than 1.5 volts, replace PCM. Remove breakaxaibd confirm idle speed fault has been corrected.
If voltage is 1.5 volts or more, go to next step.

22) Check DRL Circuit For Short To Power Turn ignition off. Ensure PCM is disconnected.
Disconnect daytime running lights relay. Measugestance between test pin No. 14 and test pin&No.
and 97 at breakout box. If all readings are moaa th0,000 ohms, check daytime running lights module
for malfunction. If any reading is 10,000 ohmsesd, repair short circuit. Remove breakout box,
reconnect all components, and confirm idle speell Feas been corrected.

23) Check DRL Circuit ResistanceTurn ignition off. Disconnect daytime running lighrelay. Measure
resistance between DRL circuit terminal at DRL mgriharness connector and test pin No. 14 at bréakou
box. If resistance is 5 ohms or more, repair oparuit. Remove breakout box, reconnect all compts

and confirm idle speed fault has been correctegsitance is less than 5 ohms, go to next step.

24) Check DRL Circuit For Short To Ground Turn ignition off. Measure resistance between past
No. 14 and test pins No. 23, 76 and 91 at breaoxtIf all readings are more than 10,000 ohmsgkhe
daytime running lights module for malfunction. Hyareading is 10,000 ohms or less, repair shocttir
Remove breakout box, reconnect all componentscanfirm idle speed fault has been corrected.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 24) to step 30). No test procedures have  been omitted.

30) Check Headlight Circuit Voltage (Headlights Off) Turn ignition off. Remove PCM 60-pin
connector. Inspect connector for damaged pinspsimmn and loose wires. Repair as necessary. Install
EEC-IV Breakout Box (014-000950), leaving PCM discected. Turn all accessories off. Turn ignition
on. Measure voltage between chassis ground angitebio. 49 at breakout box. If voltage is 1.5 sait
more, go to step 34). If voltage is less than blfsygo to next step.

31) Check Headlight Circuit Voltage (Headlights On)Turn all accessories off. Turn ignition on. Turn
headlights on. Measure voltage between chassisidrand test pin No. 49 at breakout box. If voltege
10-17 volts, replace PCM. Remove breakout box andicondle speed fault has been correctet




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

voltage is not 1-17 volts, go to next ste

32) Check HDL Circuit ResistanceTurn ignition off. Disconnect headlight relay. Rglis located in
engine compartment relay box. Measure resistanweele@ HDL circuit terminal at power distribution
box and test pin No. 49 at breakout box. If resistais 5 ohms or more, repair open circuit. Remove
breakout box, reconnect all components, and corititenspeed fault has been corrected. If resistace
less than 5 ohms, go to next step.

33) Check HDL Circuit For Short To Ground Turn ignition off. Disconnect headlight relay. Meae
resistance between test pin No. 49 and test pin28lo/6 and 91 at breakout box. If all readings ar
more than 10,000 ohms, check headlight switch falfunction. If any reading is 10,000 ohms or less,
repair short circuit. Remove breakout box, reconacomponents, and confirm idle speed fault has
been corrected.

34) Check HDL Circuit For Short To Power Turn ignition off. Disconnect headlight relay. Meae
resistance between test pin No. 49 and test pingNand 97 at breakout box. If all readings areemo
than 10,000 ohms, check headlight switch for malfiem. If any reading is 10,000 ohms or less, nepai
short circuit. Remove breakout box, reconnect@ihponents, and confirm idle speed fault has been
corrected.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 34) to step 40). No test procedures have  been omitted.

40) Check Rear Window DefrosterTurn ignition off. Disconnect rear window defrast®il connector.
Turn ignition on. Using DVOM, measure voltage betweoil connector and defroster coil. If voltage is
10-127 volts when defroster on and less than otieniitn defroster off, go to next step. If voltaggenot

as specified, repair rear window defroster.

41) Check DEF Circuit Voltage (Defrost Off) Turn ignition off. Turn all accessories off. RenedvCM
104-pin connector. Inspect connector for damages, iorrosion and loose wires. Repair as necessary.
Install EEC-1V Breakout Box (014-000950), leavinG¥ disconnected. Turn ignition on. Measure
voltage between chassis ground and test pin Nat 66eakout box. If voltage is 10-17 volts, go &xin
step. If voltage is not 10-17 volts, go to step.44)

42) Check DEF Circuit Voltage (Defrost On) Turn ignition on. Turn rear window defroster on.
Measure voltage between chassis ground and tedtqif6 at breakout box. If voltage is less than 3
volts, replace PCM. Remove breakout box and confitenspeed fault has been corrected. If voltage is
volts or more, go to next step.

43) Check DEF Circuit For Short To Power Turn ignition off. Disconnect rear window defrastelay.
Relay is located in left side of trunk. Measurastsice between test pin No. 66 and test pins Nand
97 at breakout box. If all readings are more th@®a0 ohms, check DEF switch or relay for
malfunction. If any reading is 10,000 ohms or l@spair short circuit. Remove breakout box, recatne
all components, and confirm idle speed fault hanlmrrected.

44) Check DEF Circuit Resistanceleave ignition off and rear window defroster swittisconnected.
Measure resistance between DEF circuit terminpbater distribution box connector and test pin N®. 2
at breakout box. If resistance is less than 5 olgms$o next step. If resistance is 5 ohms or megair
open circuit. Remove breakout box, reconnect atponents, and confirm idle speed fault has been
corrected.

44) Check DEF Circuit For Short To Ground Leave ignition off and rear window defroster s\itc
disconnected. Measure resistance between testiftNand test pins No. 23, 76 and 91 at breakox1
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If all readings are more than 10,000 ohms, check BEitch and relay circuit for malfunction. If a
reading is 10,000 ohms or less, repair short diremove breakout box, reconnect all components$, a
confirm idle speed fault has been corrected.

CIRCUIT TEST FF - POWER STEERING PRESSURE (PSP) SWTCH

Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. Somectesi
may not have power steering, but PCM may be eqdippth PSP switch software strategy. If a KOEO DTC
P1650 or P1651 is displayed, check if vehicle isigged with power steering. If vehicle is not equed with
power steering, disregard DTC P1650 or P1651. tEsisis only intended to diagnose:

e Wiring harness circuits (SIG RTN and PSP).
e PSP switch.

o Powertrain Control Module (PCM).

POWER STEERING
TEST PIN 31 (- PgP 0 0 | ||rRessuRE (PSP}
TESTPINH SIG BTN 1) ﬁ\:& CEHS\SIEHICLE
“TEST PINS LOCATED ON BREAKOUT BO CONNECTOR
ALL HARNESS CONNEGTORS YIEWED IN MATING SURFACE
G95B3592865

Fig. 40: PSP Test Circuit & Connector Terminals

1) DTC P1650 Or P1651IDTC P1650 indicates PSP signal is out of sedt-range. DTC P1651 indica
PSP signal malfunction. Possible causes for thik fae as follows:

e Open or short in wiring harness.

o Faulty PSP switch.

o Faulty PSP switch/shorting bar damage.
o Faulty Powertrain Control Module (PCM).

Start engine and allow to idle. Using scan testecess PSP PID (if scan tester cannot access B&P Pl
go to next step). Turn steering wheel left, thehtiIf scan tester does not indicate on/off switghgo
to step 3). If scan tester indicates on/off switghigo toCIRCUIT TEST Z .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 1) to step 3). No test procedures have be  en omitted.

2 Check PSP Switch OnerationTiurn ianition off In<tall tachometer Start ernsiimand allow to idle
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Disconnect PSP switch. Connect jumper wire betw®R terminal and SIG RTN terminal of connec
If engine speed increases when switch is discoadeotplace switch and rep€atICK TEST . If
engine speed does not increase when switch isrdiscted, go to next step.

4) Check PSP Circuit Resistanc@urn ignition off. Leave PSP switch disconnectdln ignition off.
Disconnect 104-pin PCM connector. Inspect conndotoiamage and repair as necessary. Install FEC-
Breakout Box (014-000950), leaving PCM disconneckéelasure resistance between test pin No. 31
(PSP) at breakout box and PSP terminal of PSP lswiinnector. Measure resistance between test pin
No. 91 (SIG RTN) at breakout box and SIG RTN tehof PSP switch connector. If both resistance
measurement are less than 5 ohms, go to nextlstepistance is 5 ohms or more, repair open di@og
repeatQUICK TEST .

5) Check For Short In PSP Circuit Leave ignition off and PSP switch disconnectedadlee resistanc
between test pin No. 31 (PSP) and 91 at breakoutNeasure resistance between test pin No. 31 and
chassis ground. If both resistance measurement0z2060 ohms or more, go to next step. If resigasc
less than 10,000 ohms, repair short circuit anéagpUICK TEST .

6) Check Switch Resistancdurn ignition off. Start engine and allow to id@isconnect PSP switch.
Measure resistance between PSP switch signal assishground while turning steering wheel. If
resistance is less than 10 ohms, replace PCM geat@UICK TEST . If resistance is 10 ohms or
more, replace PSP switch and repeat QUICK TEST.

CIRCUIT TEST FG - OCTANE ADJUST
Diagnostic Aids
Enter this test when directed by QUICK TEST. Tleistiis only intended to diagnose:

e Harness circuits (SIG RTN and OCT ADJ).
o Octane adjust shorting bar connector.

Purpose of Octane Adjust Shorting Bar is to prodgBmum spark advance for fuel used. If engin@uiates
(spark knock), remove Octane Shorting Bar. Thiardst spark advance about 3-4 degrees. If enginences
to detonate, use fuel with a higher octane re
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_—Shorting
Bar

To Octane
Adjust Pin |
in PCM In-Line

Connector

To Signal Return
Pin In PCM

G94D32501

Fig. 41: Octane Adjust Components

"TESTPING1 (@=— SIGRTN

;0 ]_
TESTPIN3G (@ OCT ADJ

i g -

TEST PINS ARE LOCATED ON BREAKOUT BOX.
HARNESS CONNECTORS VIEWED INTO MATING SURFACE.

(G94E32502

Fig. 42: Octane Adjust Circuit

1) DTC P1390This code indicates Octane Adjust (OCT ADJ) singrthar is not in place or OCT Al
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circuit is open. Turn ignition off. Inspect Octafdjust ir-line connector. If shorting bar has be
removed, go to next step. If shorting bar is ircplego to step 4).

2) Check For Modification Decal If vehicle has modification decal indicating OCDAshorting bar
was removed as a factory authorized procedurangeistcomplete. If engine is detonating, gadteSTS
W/O CODES - 4.2L article. If vehicle does not have modification dlego to next step.

3) Check For DTC P1390Replace OCT ADJ shorting bar. Perfok®EO SELF-TEST . If DTC
P1390 is present, go to next step. If DTC P133ttpresent, testing is complete. If there areoues
and driveability faults are present, goiieSTS W/O CODES- 4.2L article.

4) Check Octane Adjust Circuit ResistanceContinuity should exist from OCT ADJ circuit, thugh in-
line connector and shorting bar, to SIG RTN circiurn ignition off. Disconnect 104-pin PCM
connector. Inspect connector for damage and regaiecessary. Install EEC-V Breakout Box (014-
000950), leaving PCM disconnected. Measure resisthrtween test pin No. 30 (OCT ADJ) and 91
(SIG RTN) at breakout box. If resistance is less1th ohms, replace PCM and rep@atiCK TEST . If
resistance is 5 ohms or more, repair open OCT AiRdit, shorting bar or SIG RTN circuit. Repeat
QUICK TEST.

5) Check For DTC P1390Start engine. Warm it to normal operating tempegatTurn ignition off.
PerformKOEQO SELF-TEST . If DTC P1390 is not present, go to next ste@TC P1390 is present,
return to step 1).

6) Verify In-Line Shorting Bar Is Installed Turn ignition off. Inspect OCT ADJ in-line connect If
shorting bar is installed, go to step 8). If shaytbar is not installed, go to next step.

7) Check For Modification Decal If vehicle has modification decal indicating OCDA shorting bar
was removed as a factory authorized procedurey gtep 10). If vehicle does not have a modification
decal, replace shorting bar. If engine is detogatyo toTESTS W/O CODES- 4.2L article.

8) Check For Technical Service Bulletin (TSB)f a TSB authorizing removal of OCT ADJ shortingr
exists, go to next step. If authorizing TSB doesaxist, testing is complete. If engine is detamgtigo tc
TESTS W/O CODES- 4.2L article.

9) Remove OCT ADJ Shorting BarTurn ignition off. Remove OCT ADJ shorting bar.stdrive
vehicle to verify complaint. If detonation is pragsego to next step. If detonation is not prest#ting is
complete.

10) Check Octane Adjust Circuit For Short To Ground Turn ignition off. Disconnect 104-pin PCM
connector. Inspect connector for damage and regaiecessary. Install EEC-V Breakout Box (014-
000950), leaving PCM disconnected. Measure resisthrtween OCT ADJ terminal atline connecto
and test pins No. 51, 91 and 103 at breakout h@adh resistance is more than 10,000 ohms, gexb n
step. If resistance is 10,000 ohms or less, regbart circuit. If engine is still detonating, goTt&STS
W/O CODES - 4.2L article.

11) Check PCM Turn ignition off. Disconnect OCT ADJ shorting b&onnect PCM to breakout box.
Turn ignition on. Measure voltage between breakaxt OCT ADJ terminal of in-line connector and test
pins No. 51 and 103. If voltage is less than 4syaltplace PCM. If voltage is 4 volts or more, remo
breakout box. If engine is still detonating, golfteSTS W/O CODES- 4.2L article.

CIRCUIT TEST H - FUEL CONTROL
Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. Only tise tes!
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to diagnose the followin

HO2S and sensor connection.

Vacuum systems.

Fuel injector and/or fuel injector circuitry.

Powertrain Control Module (PCM).

Electrical circuits (HO2S, HO2S GND, INJ 1-8, VPVERd SIG RTN).

NOTE: HO2S may be displayed on scan tester as 02S.

To prevent replacement of good components, be atlvariollowing non-EEC areas may be cause of
driveability concerns:

Ignition system.

Faulty evaporative emission system.
EGR and/or PCV system.

Air intake system.

Engine oil contamination.

Fuel system.

Exhaust system leaks or restriction.
Engine cooling system.

CIRCUIT TEST ACRONYMS

Acronym Definition
DLC Data Link Connectgr
HO2S Heated Oxygen Sengor
PID Parameter Identificatign
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HO2S
HTR GND I,f_ll VPWR

N
<(\Z')\
Ho2s” 516

SIG RTN

NOTE: Location of the small index tabs may differ from
illustration. Use large index tabs as your reference.
Some connectors may not have small index tabs.

G95E35968

Fig. 43: HO2S Connector Terminals

INJECTOR TEST

VPWR — PIN

(G95F35969

Fig. 44: Fuel Injector Connector Terminals
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Cylinder No. 1—{ ] FRBNT

OF
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HO2S
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Fig. 45: Locating HO2S (4Cylinder)

(595135970
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Fig. 46: Locating HO2S (V8 Or V6 With Dual Exhaust)




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

| # [ )=—Cylinder No. 1
FRONT
OF
ENGINE
HO2S HO2S5
21 11
HO2S
12
(G95B35973

Fig. 47: Locating HO2S (V8 Or V6 With Single Exhau8

HO2S TEST PIN IDENTIFICATION (1)

HO2S Pin No. HO2S SIG HO2S HTR
11 60 93
12 35 95
21 87 94|
22 61 96
(1) On all models, SIG RTN is test pin No. 91. VPWReist pin No. 71 and 97.

NOTE: Test procedure begins with step 20). Notestp  rocedures have been omitted.

20) Perform KOER Self-TestIf DTC P1127, P1128 or P1129 are present, sebatere proceeding. If
specified DTCs are not present, go to next step.

21)DTC P0133 & P0153This code indicates that response rate is beldtration in HO2S as follows:
e DTC P0133 for right front (or front, except V8) HE:
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e DTC P0153 for left front (or rear, except V8) HO2S.
Possible causes are as follows:

e Open or shorted circuit.

o Exhaust leak.

o Excessive fueling.

e HO2S coated with contaminants.
o Faulty MAF sensor.

e Leak in air induction system.

With scan tester connected, turn ignition on. Asdg@sneric OBD-II functions and enter. Select
Diagnostic Monitoring Test Results and enter. S¢oolest ID: 01 and enter. Press Start. If meakure
value is 614 or more, fault cannot be duplicatelentified at this time and testing is complete. |
measurement fault is less than 614, go to next step

22) Check For HO2S ContaminationCheck following possibilities as potential souofe
contamination:

¢ Use of unapproved silicon sealers.
Use of unapproved cleaners.

Fuel contaminated by silicon additives.
Fuel contaminated by lead.

Excessive oil burning.

Antifreeze leaking internally.

If any of these conditions are present, repaieptace as necessary. Replace HO2S. Change eit, filt
and repeaQUICK TEST . If none of these conditions are present, gaetd atep.

23) Check For Unmetered Air LeaksVacuum or air leaks in non-EEC-V areas could cdask code
to set. Check the following as potential sourcaiofeak:

e Leaking vacuum hoses.

Leaking intake manifold gasket.

EGR system.

PCV system.

Poorly seated oil dip stick and/or dipstick tube.

If any of these conditions are present, repaieptace as necessary. Perform drive cycle and repeat
QUICK TEST . If none of these conditions are present, gaetd step.

24) Check HO2S Circuits Turn ignition off. Disconnect PCM and suspect HQ@@8ng harness

connector. Inspect connectors for damage and rapaiecessary. Connect jumper wire between HO2S

SIG and VPWR at sensor wiring harness connectath ¥dian tester connected to DLC, turn ignition
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Access HO2S PID. If PID voltage is less than 1.Bsy@o to next step. If PID voltage is 1.5 volts
more, replace HO2S and change engine oil. Test dehicle and repeQUICK TEST .

25) Check HO2S Signal Circuit Resistancdurn ignition off. Disconnect PCM 104-pin connacto
Inspect connector for damage and repair if necgsbetall EEC-V Breakout Box (014-00950), leaving
PCM disconnected. Measure resistance between sud$@aS test pin at breakout box and HO2S
terminal at wiring harness connector. Measure tiaste between suspect SIG RTN test pin at breakout
box and SIG RTN terminal at wiring harness connedteither resistance is 5 ohms or more, repair
open circuit. Drive vehicle at 55 MPH for 5 minutasd repea@QUICK TEST . If each resistance is less
than 5 ohms, go to next step.

26) Check HO2S For Short Circuit Ensure ignition is off and PCM is disconnectedsddnnect scan
tester from DLC. Measure resistance between susf@2t test pin and test pins No. 71 and 97 (VP
at breakout box. Measure resistance between sudEt$ test pin and test pin No. 91 (SIG RTN) at
breakout box. If either resistance is less tha@A®phms, repair short circuit. Drive vehicle fomies
at 55 MPH and repe&QUICK TEST . If each resistance is 10,000 ohms or more, ceCM.

27)DTC P0131 & P0151: Contaminated HO2S/Voltage Shifthese DTCs are set when HO2S
generates negative voltage. Possible causes foltoags:

e Crossed HO2S SIG / SIG RTN circuit.
¢ HOZ2S contaminated with water, fuel, etc.

Check for moisture in HO2S connector and repaietessary. If connector is okay, go to next step.

28) Check HO2S For Short Circuit Ensure ignition is off. Disconnect suspect HO28cbnnect PCM
104-pin connector. Inspect connectors for damadeepair if necessary. Install EEC-V Breakout Box
(01400950), leaving PCM disconnected. Measure resistaativeen suspect sensor HO2S SIGNAL
SIG RTN terminal and test pins indicated as follows

e DTC P0131, test pin No. 60.
e DTC P0151, test pin No. 87.

If resistance is less than 5 ohms, replace HO2SepehiQUICK TEST . If resistance is 5 ohms or
more, repair circuit and repeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 28) to step 30). No test procedures have  been omitted.

30)DTC P0135, P0141, P0155 Or P0161: Check HO2S Heatgignal Circuit DTCs P0135, P0141,

P0O155 and P0161 received separately indicate & tshground or open in HO2S heater circuit. DTCs
received in pairs, such as P0135 and P0155 or PdP0161, indicate HO2S heater signal circuit

shorted to a power source greater than 2.0 volts.

DTCs received in pairs with one downstream heaide@nd one upstream heater code are treated as the

following separate codes.

e DTC P0135 for right front HO2S.
e DTC PO0155 for left front HO2¢
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e DTC P0141 for right rear HO2S.
e DTC P0161 for left rear HO2S.

Possible causes are as follows:

o Signal shorted in wiring harness or HO2S.
e Water in connectors.

e Cut or pulled wires.

e Openin PWR GND or VPWR circuit.

Inspect HO2S connectors for damage or poor corored®epair or replace connectors as necessary. If
HO2S connectors are okay, go to next step.

31) Perform KOEO SELF-TEST Start engine and operate at 2000 RPM for 5 minTtas ignition
off. Perform KOEO SELF-TEST. If DTC P0135, P01401B5 or PO161 are present, go to next step. If
specified DTCs are not present, g@iRCUIT TEST Z .

32) Check For Voltage At HO2S Heater Wiring Harness Conector Turn ignition off. Disconnect
suspect HO2S. Inspect wiring harness for damageegrair as necessary. Turn ignition on. Measure
voltage between SIG RTN and VPWR terminal at HO2$wy harness connector. If voltage is 10.5
volts or less, go to next step. If voltage is mihi@n 10.5 volts, go to step 34).

33) Turn ignition off. With suspect sensor disconndctaeeasure resistance between VPWR terminal at
HO2S wiring harness connector and test pins Nandl97 at breakout box. If resistance is less ¢han
ohms, go to next step. If resistance is 4 ohmsarentheck circuit fuse. If fuse is okay, repaieop

circuit and repeaUICK TEST .

34) Check HO2S Heater Resistanc&urn ignition off. With suspect sensor disconndctaeasure
resistance between HO2S HEATER GND terminal and Y@fminal at HO2S wiring harness
connector. If resistance is 3-30 ohms, go to nieyd.df resistance is not 33 ohms, replace HO2S sen
and repeaQUICK TEST .

35) Leave ignition off and suspect sensor disconnedfisdsure resistance between HO2S HEATER
GND terminal at HO2S wiring harness connector a8 case. Measure resistance between HO2S
HEATER GND terminal and SIG RTN terminal at HO2Siag harness connector. Measure resistance
between VPWR terminal at HO2S wiring harness cotmmeamnd HO2S case. If each resistance
measurement is more than 10,000 ohms, go to repxt itany resistance is 10,000 ohms or less, cepla
HO2S and repe®@UICK TEST .

36) Check For Short Circuit Leave ignition off and sensor disconnected. Diseah scan tester from
DLC (if applicable). Disconnect PCM 104-pin conmcinspect connector for damage and repair if
necessary. Install EEC-V Breakout Box (014-009&&)ying PCM disconnected. Measure resistance
between suspect sensor and test pins indicatedleawd:

e DTC P0135 (RF), test pin No. 93 and test pins Nig.94, 97 and 103.
e DTC P0141 (RR), test pin No. 95 and test pins Mg.94, 97 and 103.
e DTC P0155 (LR), test pin No. 94 and test pins Nh. 91, 97 and 103.
e DTC P0161 (LR), test pin No. 96 and test pins Nbh. 2L, 97 and 10:




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

If resistance is more than 10,000 ohms, go to skext. If resistance is 10,000 ohms or less, regbart ir
circuit and repea@QUICK TEST .

37) Leave ignition off and sensor disconnected. Measesistance between HO2S HEATER GND
terminal at HO2S wiring harness connector and gppate test pin as follows:

¢ Right front (or front) HO2S sensor; test pin No. 93
o Left front HO2S sensor; test pin No. 94.
¢ Right rear (or rear) HO2S sensor; test pin No. 95.
o Left rear HO2S sensor; test pin No. 96.

If resistance is 4 ohms or more, repair open dir@uexcessive resistance in wiring harness aneatep
QUICK TEST . If resistance is less than 4 ohms, replace P@d/repeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 37) to step 40). No test procedures have  been omitted.

40)DTC P1130, P1150, P1131, P1151, P1132 Or P1152: KO0t SwitchingDTCs P1131 and
P1151 indicate air/fuel ratio is correcting ricln & overly lean condition. DTCs P1132 and P1152
indicate air/fuel ratio is correcting lean for aredy rich condition.

DTCs P1130 and P1150 indicate fuel system has egatiaximum compensation and HO2S is not
switching at the adaptive limits.

Possible causes are as follows:

o Fuel system malfunction.

EGR system malfunction.

Air intake or vacuum system leak.
Engine oil level too high.
Excessive internal engine wear.

Inspect engine for obvious defects in specifiedesys. Repair or replace as necessary. If no facdts
found, go to next step.

41)DTC P0171, P0172, P0174 Or P0175: HO2S Not SwitcgiDTCs P0171 and P0174 indicate
air/fuel ratio is correcting rich for an overly keaondition. DTCs P0172 and P0175 indicate air/fagb
is correcting lean for an overly rich condition.

Possible causes are as follows:

o Fuel system malfunction.
e EGR system malfunction.
o Air intake or vacuum system lee




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

¢ Engine oil level too high.
o Excessive internal engine wear.

Inspect engine for obvious defects in specifiedesys. Repair or replace as necessary. If no facdts
found, go to next step.

42) Perform KOER Self-Test With ignition off, connect scan tester to DLC. Epsinect fuel vapor hose
from intake manifold. Plug fitting at intake maridoStart engine, and operate at 2000 RPM for one
minute. Perform KOER self-test and proceed as\ialo

o IfDTCs P1127, P1128 or P1129 are present, gopicoppiate CIRCUIT TEST.
e If DTCs P0131 or PO151 are present in continuousiong, go to step 27).

e IfDTCs P1131, P1130 or P1151, P1150 are presert gtep43) .

e IfDTCs P1130, P1132 or P1150, P1152 are presernt gtep49) .

If none of these DTCs are present, proceed asnsilo

o If diagnosing DTCs P1130, P1150, P1171, P1172, #dt1P1175, go to step 52).
o If diagnosing DTCs P1132 or P1152, gddtRCUIT TEST HW , step 13).
o If diagnosing any other DTCs, go@RCUIT TEST Z .

43) Disconnect suspect HO2S. Turn ignition on. Usicanstool, access HO2S PID of suspect sensor.
Connect jumper wire between HO2S SIG and VPWR iettHO2S harness connector. If spark occurs,
remove jumper wire and go to step 47). If HO2Sagutis more than 1.3 volts, go to next step. lfags

is 1.3 volts or less, go to step 46).

44) Check Circuit ResistanceTurn ignition off. Connect PCM to breakout box. &8ere resistance
between battery ground terminal and SIG RTN terhoh&O2S harness connector. If resistance is less
than 5 ohms, go to step 52). If resistance is 5sobimmore, go to next step.

45) Turn ignition off. Disconnect PCM from breakoutbdleasure resistance between test pin No. 91
(SIG RTN) at breakout box and SIG RTN terminal @28 harness connector. If resistance is less t
ohms, replace PCM and rep€dt/ICK TEST . If resistance is 5 ohms or more, repair opecudiand
repeat QUICK TEST.

46) Check Resistance Of HO2S Ground Circuitd urn ignition off. Install breakout box, leavingC®!
disconnected. Disconnect suspect HO2S wiring haroasnector. Inspect connector for damage and
repair as necessary. Measure resistance betwee8 HSPpin at breakout box and HO2S terminal at
sensor wiring harness connector. If resistancesis than 5 ohms, go to next step. If any resistanee
ohms or more, repair open circuit and reg@aiCK TEST .

47) Check HO2S Circuit For Short To Ground Turn ignition off. Leave breakout box installeddan
PCM disconnected. Disconnect HO2S. Measure resistaetween HO2S SIG circuit test pin and test
pins No. 24, 51, 77, 91 and 103 at breakout boall Headings are 10,000 ohms or more, go to rtext s
If any reading is less than 10,000 ohms, repairtsticuit and repeadUICK TEST .

48) Check HO2S For Short To GroundEnsure ignition is off and PCM is disconnectedcdétmect

HO2S to wiring harness connector. Measure resistaetween HO2S SIG RTN test pin and test pin No.
91 at breakout box. If resistance measuremenssstlean 10,000 ohms, replace HO2S and repeat
QUICK TEST . If resistance is 10,000 ohms or more, replacklF
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49) Check HO2S PIDLeave ignition off and HO2S disconnected. Turritign on. Using scan tool,
access HO2S PID of suspect sensor. If HO2S Pilagelts more than 0.2 volts, go to next step. If B
voltage is 0.2 volts or less, go to step 51).
50) Check For Short To PowerTurn ignition off. Disconnect scan tester from D{iCapplicable).
Disconnect PCM 104-pin connector. Inspect conndotodamaged pins, corrosion and loose wires.
Repair wiring as necessary. Install EEC-V Breal®mwt (014-00950), leaving PCM disconnected. Leave
suspect HO2S disconnected. Measure resistancedretd@®2S terminal of wiring harness connector
following test pins at breakout box:

e DTC P01130 and P01132; test pin No. 60 and testldm 71, 93 and 97.

e DTC P01150 and P01152; test pin No. 87 and testldm 71, 94 and 97.

If each resistance is more than 10,000 ohms, ref#&M and repe&QUICK TEST . If any resistance
10,000 ohms or less, repair short to power andateP&ICK TEST.

51) Turn ignition off. Disconnect suspect HO2S. Tugnition on. Using scan tool, access HO2S PID of
suspect sensor. If HO2S voltage is more than 0o#tS,weplace HO2S and rep&ICK TEST . If
voltage is 0.45 volts or less, go to next step.

52) Check Fuel PressureRelease fuel system pressure. With ignition offtall fuel pressure gauge.
Ensure manifold vacuum is connected to fuel pressegulator. Start engine and operate at 2500 RF
vehicle will not start, cycle key on and off. Foef pressure specifications, $8dEL PRESSURE
SPECIFICATIONS article. If fuel system pressure is as specifggrto next step. If fuel system
pressure is not as specified, gciRCUIT TEST HC .

53) Check System Ability To Hold Fuel PressuréNith fuel pressure gauge installed, cycle ignition
from OFF to ON position 3-4 times to pressurizd gystem (DO NOT start engine). If fuel pressure
does not remain at specification for 60 secondspgep 4) unde€IRCUIT TEST HC . If fuel
pressure remains within 5 psi of highest fuel presseading for 60 seconds, proceed as follows:

o For no-start vehicles, go to step 55).

e For DTCs P1130, P01150, P0171, P0172, PO174 antbPga to step 54).
e For HO2S DTCs displayed with misfire DTCs, go teps56).

o For all other DTCs, go to step 60).

54) Check Ability To Hold Fuel PressureWith fuel pressure gauge installed, cycle igniticom OFF
to ON position 3-4 times to pressurize fuel sys(®® NOT start engine). Note fuel pressure. If fuel
pressure remains within 5 psi of original presgaret least 10 seconds, go to step 56). If fuetpure
drops more than 5 psi, go to step 58).

55) Check Ability Of Injectors To Deliver Fuel With fuel pressure gauge installed, cycle igniticm
OFF to ON position 3-4 times to pressurize fuetays(DO NOT start engine). Note fuel pressure.
Disconnect Inertia Fuel Switch (IFS). Crank endme5 seconds. If fuel pressure remains withini5 ps
(34 kPa) of original pressure, reconnect IFS swatietl go to next step. If fuel pressure drops nueia 6
psi (34 kPa), repair fuel system as necessaryFBé&t. SYSTEM inSYSTEM/COMPONENT TESTS
- 4.2L article.

56) Check Fuel Injector & Circuit Resistance Turn ignition off. Disconnect PCM 104-pin conneacto
Inspect connector for damage or corrosion and rgganecessary. Install EEC-V Breakout Box (014-
00950), leaving PCM disconnected. Measure and de@sistance between suspected fuel injector ¢
test pin and test pin No. 71 and 97 at breakout Befer to FUEL INJECTOR INJ CIRCUI
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IDENTIFICATION table. Resistance should be-18 ohms. If resistance is not correct, go to neeg.df
resistance is correct, go to step 59).

FUEL INJECTOR INJ CIRCUIT IDENTIFICATION

Injector No. Test Pin No
1 75
2 101
3 74
4 100
51 73
61 99
7 @) 72
g ) o8
o) 68
10D 42
(1) If equipped.

57) Check Resistance Of Fuel Injector CircuitTurn ignition off. Disconnect suspect fuel injecto
wiring harness connector. Measure resistance battesé pins No. 71 and 97 at breakout box and fuel
injector VPWR terminal at wiring harness conneckteasure resistance between fuel injector sigrsal te
pin(s) at breakout box and same fuel injector direuminal at each fuel injector wiring harness
connector. If each resistance is less than 5 obmg) next step. If each resistance is 5 ohms semo
repair open circuit. and repe@UICK TEST .

58) Check Fuel Injector Circuit For Short To Power Or Ground Turn ignition off. Disconnect
suspect fuel injector wiring harness connector. ddea resistance between fuel injector test pintasid
pins No. 24, 71, 97 and 103 at breakout box. Alseasure resistance between fuel injector test)pan(s
breakout box and chassis ground. If each resistar® 000 ohms or more, go to next step. If any
resistance is less than 10,000 ohms, repair shoditcand repea@QUICK TEST .

59) Check Fuel Injector Drive SignalWith ignition off, connect PCM to breakout box.@&ct non-
powered 12-volt test light between suspect fuaatgr and test pins No. 71 and 97. Crank or start
engine. If test light glows dimly, go to next stéftest light does not glow dimly (no light/brighght),
replace PCM and repe@UICK TEST .

60) Check Fuel Injector Flow & Leakage Turn ignition off. Remove breakout box. ReconrfeRCiV.
Use Rotunda Injector Tester (113-00001) to flow tesl injectors. If fuel injector flow or leakagate is
not okay, replace fuel injector, and rep@atICK TEST . If flow rate for each fuel injector is okay,
proceed as follows:

e For DTCs P1131 and P1151, go to next step.
e For DTCs P0171, P0174, P1130, and P1150, go td6ep
e For DTCs P1132 and P1152, go to step 65).
e For DTCs P1172 and P1175, goQtRCUIT TEST Z .
61) Check Secondary Air Injection If vehicle is not equipped with secondary air atien, go to nex
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step. Turn ignition off. Disconnect secondary ajection hoses. Plug air injection ports. With eregat
operating temperature, perform KOER dekt. If DTC P1131 or PO1151 are present, recormesz an
go to next step. If specified DTCs are not presgnto step 7) undéZIRCUIT TEST HM .

62) Check air induction system for leaks or restricsioCheck PCV system for leaks or restrictions.
Check vacuum hoses for damage and tight conne®igpair or replace as necessary. If no faults are
found, go to next step.

63) Check Cylinder CompressionUsing compression gauge, check cylinder compras#iaylinder
compression is not okay, repair engine as necesSagr PCM memory and repe@UICK TEST . If
compression is okay, go to next step (DTCs P11305€, P1131 and P1151) or step 65) (DTCs P1132
and P1152). If misfire DTCs are displayed with foehtrol DTCs, go t&€IRCUIT TEST HD , step 20

64) Check HO2S Integrity DTCs P0130, P0150, P0131, and P0151 indicate Hs@&8hes slow or
doesn't switch, is always lean or fuel is at adaimit. Possible causes are as follows:

e Moisture inside HO2S causing short to ground.
e HO2S coated with contaminates.
e HOZ2S circuit open or shorted to ground.

Turn ignition off. Inspect HO2S and circuit for dage or contamination. Repair or replace HO2S or
wiring as necessary. Start engine and operateQdt R®M for 3 minutes. Turn ignition off. Connecas
tool to DLC. Perform KOER self-test while monitagitiO2S voltage. If HO2S voltage is 0.5 volt or
more at the end of test, go to step 70). If voltagdess than 0.5 volt, replace HO2S sensor anehtep
QUICK TEST .

65) Perform KOER Self-Test Start engine, and warm it to normal operating teragpre. Turn ignition

off. Disconnect suspect HO2S. Using a jumper waoznect HO2S terminal of wiring harness connector
to negative battery terminal. Perform KOER selt:t6DTC P1131 or P1151 is present, remove jumper
wire and go to next step. If DTC P1131 or P115iospresent, check PCM connector and service if
necessary. If connector is okay, replace PCM. ReQEACK TEST .

66) HO2S CheckLeave HO2S disconnected. Connect DVOM between HEIZSterminal and SIG

RTN terminal of HO2S wiring harness connector. Distect any vacuum hose from vacuum tree. Start
engine and operate at 2000 RPM. If DVOM readstless 0.4 volt within 30 seconds, go to step 70). If
DVOM does not read as specified, replace HO2S aepdatQUICK TEST .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 66) to step 70). No test procedures have  been omitted.

70) Monitor HO2S PID Connect scan tester to DLC. Start engine and dlborle. Using scan tester,
access HO2S PID. Observe HO2S PID while shakingoanding wiring harness between HO2S and
PCM. If HO2S voltage stays at 0.45 volt, go to reep. If HO2S voltage is more than 0.45 volt ssle
than 0.45 volt, isolate fault and repair as neagssa

71) Monitor HO2S PID During Test Drive Leave scan tester connected to DLC. Using antassises
drive vehicle under various conditions while obsgg\HO2S PID. If HO2S voltage switches from about
0.4 to 0.6 volt, system is okay and testing is cletep If voltage does not switch, replace HO2S and
repeatQUICK TEST .
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NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 71) to step 80). No test procedures have  been omitted.

80)DTC P0136, P1137, P1138, P0156, P1157 & P1I5BCs P0136 and P0156 indicate that output
voltage of downstream HO2S is not within a funcéilbwindow. If DTC P0136/P0156 is present, go to
next step. If DTC P0136/P0156 is not present, gsi¢p 82).

KOER DTCs P1137, P1138, P1157 and P0158 indicalectintrol malfunction monitored as voltage
change downstream HO2S. Possible causes are asdoll

« Damaged wiring harness or connector.
o Exhaust system leaks.
o Contaminated or defective HO2S.

Inspect for faults. Repair or replace as neces#any. faults are found, go to next step.

81) Perform KOER Self-Test Start engine, and operate at 2000 RPM for 3 mimnwéth scan tester
connected, perform KOER self-test. If DTCs P1131381 P1157 or P1158 are present, go to next step.
If specified DTCs are not present, fault is intaterit. Go toaCIRCUIT TEST Z .

82) Check Exhaust Systenieaks in exhaust system can cause DTCs P0136Gisb6PPossible causes
are as follows:

¢ Incorrect HO2S torque.
o Exhaust system leaks.

Inspect entire exhaust system including catalydttd®2S. Repair or replace as necessary. Clear PCM
memory and repe&UICK TEST . If not faults are present, go to next step.

83) Check HO2S Circuit For Short Circuit Leave ignition off and suspect HO2S disconnected.
Disconnect scan tester from DLC. Disconnect PCM-diddconnector. Inspect connector for damaged
pins, corrosion and loose wires. Repair circuimesessary. Install EEC-V Breakout Box (014-00950),
leaving PCM disconnected. Measure resistance bathl@®2S test pin and test pins No. 24, 71, 90
(VREF), 91 (SIG RTN), 97 (VPWR), and 103 (PWR GNidpreakout box. Measure resistance between
HO2S test pin and VPWR test pin at breakout bosedfstance is more than 10,000 ohms, go to next
step. If resistance is 10,000 ohms or less, regbairt circuit in wiring harness. Clear PCM memory.

Drive vehicle for 5 miles and repe@QUICK TEST .

84) Check Ground Circuit Resistanceleave ignition off and suspect HO2S disconnediéghsure
resistance between HO2S SIG test pin at breakouabd HO2S SIG terminal at wiring harness
connector. Measure resistance between SIG RTitesit breakout box and SIG RTN terminal at
wiring harness connector. If resistance is 5 ohmmaare, repair open circuit in wiring harness agpleat
QUICK TEST . If resistance is less than 5 ohms, go to next. st

85) Check HO2S Circuit Turn ignition off. Connect scan tester to DLC. &mssuspect HO2S and PC
are connected. Turn ignition on. Access HO2S PIBuspect sensor. If voltage reading is 1.5 or more,
go to step 88). If voltage is less than 1.5 v@tsio next step.

86) Check Circuit ResistanceTurn ignition off. Connect PCM to breakout box. &8ere resistance
bhetween PWR GND test nin and SIG RTN test nin ealbout box If resistance is less than 5 ohmso
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next step. If resistance is 5 ohms or more, rePde® and repe:QUICK TEST .

87) Check HO2S PIDLeave ignition off and HO2S disconnected. Usingper wire, connect VPWR
and HO2S signal terminal of wiring harness connedtarn ignition on. Using scan tool, access HO2S
PID of suspect sensor. If HO2S PID voltage is ntbaam 1.5 volts, replace HO2S. Clear PCM memory.
Drive vehicle for 5 miles and repe@UICK TEST . If HO2S PID voltage is 1.5 volts or less, reglac
PCM. Clear PCM memory. Drive vehicle for 5 mileslaepeat QUICK TEST.

88) Check PCM VoltagelLeave suspect HO2S disconnected. Turn ignitiorMeasure voltage between
SIG RTN terminal at HO2S wiring harness connectat megative battery terminal. Measure voltage
between HO2S SIG terminal at wiring harness commextd negative battery terminal. If voltage is 1.5
volts or more, replace PCM and rep@ICK TEST . If voltage is less than 1.5 volts, replace HO2S
and repeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 88) to step 100). No test procedures have  been omitted.

100)KOER DTC P0127DTC P0127 indicates that HO2S heater was not onglitOER self-test and
testing of HO2S did not occur. Possible cause @ ephaust system. Connect scan tester to DLC.dJsin
scan tester, access all HO2S HEATER. If all PIRBaate ON, repedUICK TEST . If any PIDs are

off, operate engine until all PIDs are on; repedi QK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 100) to step 110). No test procedures hav e been omitted.

110)Check For Crossed HO2S CircuitTurn ignition off. Disconnect suspect HO2S. Ingpmmnector
for indication of crossed wires or incorrect intabn. Repair or replace if necessary and rep&ER
self-test. If no faults are found, go to next step.

111)Leave ignition off and suspect HO2S disconnedbsiconnect PCM 104-pin connector. Inspect
connector for damaged pins, corrosion and looseswRepair circuit as necessary. Install EEC-V
Breakout Box (014-00950), leaving PCM disconneckéeasure resistance between suspect circuit
terminal at wiring harness connector and corresignigst pin at breakout box. If resistance is thas
5 ohms, fault is intermittent and cannot be dupdidaat this time. Repe@UICK TEST to verify DTC
is present. If resistance is 5 ohms or more, repaiuit. Clear PCM memory. Drive vehicle for 5 g8l
and repeat QUICK TEST.

CIRCUIT TEST HC - FUEL DELIVERY SYSTEM
Diagnostic Aids

Perform this test when directed by QUICK TEST attifected by other test procedures. This testesl tis
diagnose:

o Fuel pressure.
o Fuel filter.

o Fuel return.

o Fuel supply
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o Fuel injector.
e Engine vacuum systems.
o Chassis components.

WARNING: Fuel system remains under high pressure even when e  ngine is not
running. To avoid injury, release fuel pressure bef  ore disconnecting any
fuel system hose or component.

CIRCUIT TEST ACRONYMS

Acronym Definition
DLC Data Link Connectgr
PID Parameter Identificatign

1) Check System Integrity Turn ignition off. Inspect fuel system for leakismage or kinked hoses.
Inspect wiring harness for damage or loose connedimsure battery is fully charged and fuses kag.
Ensure fuel filter has been serviced in the previb@00 miles. If vehicle does not start, ensureckeh
has fuel in tank and inertia switch is set corged®epair or replace as necessary. If no fault$aaned,
go to next step.

2) Check Fuel PressureRelease fuel system pressure. Turn ignition aftdll fuel pressure gauge.
Connect scan tester to DLC. Turn ignition on. Ascesan tester Output Test Mode. Operate fuel pu
maximum fuel pressure for 8 seconds. For fuel piresspecifications, sddJEL PRESSURE
SPECIFICATIONS article. If fuel pressure is as specified, go ¢atrstep. If fuel pressure is more than
specified, go to step 8). If fuel pressure is kss specified, go to step 11).

3) Check System Ability To Hold Fuel Pressurdnith fuel pressure gauge installed, turn ignitash
Exit Output Test Mode. If fuel pressure remaindwnits psi of specification for 60 seconds, go &psh)
If fuel pressure does not remain within 5 psi acf@pcation for 60 seconds, go to next step.

4) Check Pressure Regulator DiaphragnWith fuel pressure gauge installed, start engimeaperate
for 10 seconds. Turn ignition off and wait 10 setrStart engine again and operate for 10 seconds.
Turn ignition off. Disconnect and inspect hose friwal pressure regulator. If hose is wet with fuel,
replace fuel pressure regulator. If hose is drytogstep 10).

5) Check Fuel Pressure; Test Drive Vehicl&Vith fuel pressure gauge installed, disconnectuag

fuel pressure regulator hose. Ensure fuel pregguge can be seen by vehicle operator. Drive vehicl
while noting gauge reading during heavy accelenafiogauge reading stays within 3 psi of original
pressure reading, go to next step. If gauge reatbieg not stay within 3 psi of original pressuradiag,
go to step 11).

6) Check Fuel Pressure Regulator; Test Drive VehiclgVith fuel pressure gauge installed, reconnect
fuel pressure regulator hose. Install vacuum gaoigetake manifold. Ensure both gauges can be lsgen
vehicle operator. Drive vehicle while noting gaugesing heavy acceleration. Gauge readings shaaild b
as follows:

o Fuel pressure gauge reading increases and vacuuge gaading decreases.
o Fuel pressure gauge reading decreases and vacug® iggading increases.

If gauge readings are correct, fuel system is @hal/testing is complete. If gauge readings are not
correct ado to next ste
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7) Check Vacuum SupplyTurn ignition off. Disconnect and plug fuel presswvegulator hose. Install
vacuum pump to fuel pressure regulator. Start engind operate at idle. Observe fuel pressure gauge
while applying vacuum to regulator. If fuel pressghanges as vacuum changes, repair restriction in
vacuum system. If fuel pressure does not changa@sum changes, replace fuel pressure regulator.

8) Check Fuel Pressure Regulatot.eave ignition off and scan tester connected t&€DRelease fuel
system pressure. Disconnect fuel hose at fuelCaihnect hose to fuel rail and put opposite entaoske
in clean, one quart container. Turn ignition ontdeutput Test Mode (OTM) to turn fuel pump on.
Note fuel pressure and fuel returning to contaiRer.fuel pressure specifications, $&¢EL
PRESSURE SPECIFICATIONS article. Exit OTM to turn fuel pump off. If fuelrpssure is as specifi
with fuel returning to container, go to next stéguel pressure is not as specified with fuel ratog to
container, replace fuel pressure regulator. If fireksure is zero, go to step 12).

9) Check Fuel Pressure & ReturnRelease fuel system pressure. Turn ignition afiar@@ct scan tester
to DLC. Remove fuel return line at the fuel raibr@ect a hose from fuel rail to a container with a
capacity of 1 quart or more. Turn ignition on. UgBtan tester, access Output Test Mode. Note fuel
pressure and flow into container. For fuel presspeifications, seEUEL PRESSURE
SPECIFICATIONS atrticle. If fuel pressure is as specified and flaysteadily into container, go to ne
step. If fuel pressure is more than specified, aeplfuel pressure regulator. If fuel pressureds than
specified, go to step 11).

10) Check Fuel Return SystemTurn ignition off. Release fuel system pressurniscBnnect fuel hose at
fuel pressure regulator. Check fuel return systenkinked or restricted hoses. Disconnect fuelrretu
hose near fuel tank. Apply 3-5 psi to fuel hoserfiaressure regulator side. If air flows freely,laee
fuel pump. If air does not flow freely, repair @ptace hose as necessary.

11) Check Fuel Injector Flow & Leakage Turn ignition off. Use Rotunda Injector Tester 3100001)
to flow test fuel injectors. If flow rate for eafirel injector is within specification, system isagkand
testing is complete. If flow rate for any fuel iofer is not within specification, replace defectiuel
injector and reped@UICK TEST .

12) Check Fuel Pump VoltageTurn ignition off. Ensure scan tester is connetteBLC. Ensure IFS

switch is set correctly. Disconnect fuel pump wgrimrness connector. Check connector terminals for
damage and repair as necessary. Turn ignition simgscan tester, enter Output Test Mode (OTM) and
activate fuel pump circuit. Check voltage at fueiqp connector terminals. If voltage is 10.5 volts o
more, check fuel pump ground connection. Repaireggssary. If ground connector is okay, replacke fue

pump. If voltage is less than 10.5 volts, isolaterse of low voltage and repair as necessary.
13) Check Fuel Supply SystenTurn ignition off. Release fuel system pressuteeck fuel return

system for kinked or restricted hoses. Disconngett $upply hose at fuel rail and at the fuel puiyply
3-5 psi to fuel hose from fuel rail. If air flowsekly, replace fuel module. If air does not flowdty,
repair or replace hose as necessary.

CIRCUIT TEST HD - MISFIRE DETECTION MONITOR

Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. Only tie tesi
to diagnose:

¢ Ignition system
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e Fuel pressure.

e Fuel injectors.

e Engine vacuum system.
o Evaporative system.

o Canister purge solenoid.
¢ Internal engine wear.

CKP Sensor

,/CRANKSHAFT

(5394B32509

Fig. 48: CKP Sensor & Crankshaft Wheel

MISFIRE TROUBLE CODES

Service DTC Application

P0301 Cylinder No. 1 (Test Pin No. 7p)
P0302 Cylinder No. 2 (Test Pin No. 141)
P0303 Cylinder No. 3 (Test Pin No. 74)
P0304 Cylinder No. 4 (Test Pin No. 17J0)
P0O305 Cylinder No. 5 (Test Pin No. 7B3)
P0306 Cylinder No. 6 (Test Pin No. 99)
| |




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

P0307 Cylinder No. 7 (Test Pin No. 7R)
P0308 Cylinder No. 8 (Test Pin No. 98)
P0300 Multiple Cylinder Misfire Or Defective CKP Sengor

1) Check Possible Cause Of Misfirdf vehicle runs out of fuel, a trouble code maysbared in PCM

memory. Ensure vehicle has not recently run otelf Clear PCM memory and rep&)ICK TEST
if necessary. If vehicle is equipped with cranksipalley-mounted pulse ring, go to next step. ticee
is not equipped with crankshaft pulley-mounted pulag, go to step 3).

2) Check Crankshaft Pulley Turn ignition off. Remove front cover if necessa@heck crank pulley ar
pulse ring for damage or looseness. Repair or ceda necessary. If no faults are found, go to stext.

3) Check For Continuous DTCslIf continuous codes are present, service as naged$3isregard misfir
codes at this time. If no other misfire codes aese@nt, go to next step.

4) Check For KOEO DTCs If any KOEO DTCs are present, service as necesBasyegard misfire
codes at this time. If any other DTCs are pregaoiceed to appropriate CIRCUIT TEST. If no KOEO
DTCs are present, check spark plugs and sparkwahes. If spark plugs and spark plug wires are okay
go to next step.

5) Check For KOER DTCs If any KOER DTCs except P1131 or P1151 are presemntice as
necessary. Disregard misfire codes at this tim€QER DTCs P1131 or P1151 are present, go to gt
If no KOER DTCs are present, check spark plugssgraak plug wires. If spark plugs and spark plug
wires are okay, go to next step.

6) Check/Compare PID ValuesTurn ignition and all accessories off. Connechdester to DLC.
Ensure engine is warmed to operating temperatune ignition on. Using scan tester, access anddeco
DPFEGR PID. Start engine and allow to idle. ReddRFEGR PID. If both DPFEGR PID voltage val
are within 0.15 volts of each other, go to stedfd)PFEGR PID voltage is not as specified, go to
CIRCUIT TEST HE , step 100).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 6) to step 8). No test procedures have be  en omitted.

8) Check Fuel Injector & Circuit Resistance Turn ignition off. Disconnect PCM 104-pin connacto
Inspect pins for damage and repair if necessasyalllEEC-V Breakout Box (014-00959), leaving PCM
disconnected. Measure and record resistance besuspected fuel injector test pin and test pin No.
and 97 at breakout box. If resistance is 11-18 olgmso step 9). If resistance is not 11-18 ohmsog
step 56) unde€IRCUIT TESTH .

9) Check Fuel Injector Drive SignalWith ignition off, connect PCM to breakout box.r@ect a non-
powered 12-volt test light between test pin Noor 97 and suspect fuel injector test pin at bretkou.
Crank or start engine. If test light glows dimlystem is operating correctly. Go to next stepest fight
does not glow dimly (no light/bright light), repa®CM and repe®@UICK TEST .

10) Check Fuel Pressurerurn ignition off. Release fuel pressure. Instadll pressure gauge. Start
engine and allow to idle. Note fuel pressure gaegeling. Increase engine speed to 2500 RPM and
maintain for one minute. For fuel pressure spediitns, se&UEL PRESSURE SPECIFICATIONS
article. If fuel pressure is as specified, go tatrstep. If fuel pressure is not as specified, @GIRCUIT
TEST HC .

11) Check System Ability To Hold Fuel Pressur Start engine and allow to idle. Note fuel pres:
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gauge reading. Increase engine speed to 2500 REBIvhaimtain for one minute. Check for fuel leak
from around fuel injectors, fuel pressure regulatod fuel hoses. Repair if necessary. Turn ignititin
Turn ignition on and note fuel pressure gauge readf fuel pressure remains at specification floe o
minute, go to next step. If fuel pressure does@miain at specification for one minute, go to Sgp
underCIRCUIT TEST HC .

12) Check Fuel Injector Flow & Leakage Turn ignition off. Use Rotunda Injector Tester 8100001)
to flow test fuel injectors. If flow rate for eabirel injector is okay, go to step 20). If flow rdte any
fuel injector is not okay, replace defective fugector and repe@UICK TEST .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 12) to step 20). No test procedures have  been omitted.

20) Check Vacuum Systeninspect all vacuum hoses for kinks or damage. Eenallivacuum
connections are clean and tight. Repair or repdgagecessary. If vacuum system is okay, go tostept

NOTE: The misfire monitor can be affected by the eva  porative emission system.

21) Check Evaporative Emission Systeninspect carbon canister. Replace carbon canfstesantains
liquid fuel. If carbon canister is okay, go to nsip.

22) Pressure Test Evaporative SysterRemove vapor line from canister and install vacueen
Connect a pressure gauge to one side of tee angrissgure air pump to other side of tee. Apply @3i!
(5.2 kPa). If evaporative emission system holdsgree, reconnect vapor line and go to next step. If
system does not hold pressure, isolate fault go@ras necessary.

23) Check Vacuum In Evaporative Systemnspect vacuum hoses between engine and carb@staran
for restrictions or damage. Ensure all vacuum cotioies are clean and tight. Repair or replace as
necessary. If system is okay, go to next step ébicles with EVAP canister purge solenoid, or 6p
for vehicles equipped with Vapor Management VaivBly).

24) Check Canister Purge Solenoid (CANPTurn ignition off. Disconnect CANP solenoid wiring
harness connector. Inspect connector for damagedapid repair as necessary. Using jumper wireyappl
12 volts to VPWR (Red wire) terminal of CANP wirihgrness connector. Connect CANP (Gray/Ye
wire) terminal to ground. Connect vacuum pump toifieéd side of CANP solenoid and apply 16 in. |
When 12 volts is applied, solenoid should openzass air freely. Replace solenoid if it does not
function correctly. If solenoid does function cantfg, go to next step.

25) Check Engine ConditionInspect engine for obvious faults. Ensure compoass even and within
specification. Check PCV system for restrictiongeaks. Repair or replace as necessary. If nosfaalh
be found, misfire trouble code is intermittent. ®CIRCUIT TEST Z .

26) Check Vapor Management Valve (VMV) HousingTurn ignition off. Ensure vehicle is at room
temperature. Connect vacuum pump to fuel vaporgfovivivV and apply 16 in. Hg. If vacuum is held,
go to next step. If vacuum is not held, replace VN4 repeaQUICK TEST .

27) Leave ignition off. Disconnect hose from vacuumpunport of VMV. Connect vacuum pump to
VMV vacuum input port and apply 10-15 in. Hg. Hli or no vacuum is lost, service VMV filter. If
filter is okay, replace VMV. Repe&UICK TEST . If vacuum is not as specified, go to step 25).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
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from step 27) to step 30). No test procedures have  been omitted.

30) Check For Additional Misfire DTCs If any DTCs except PO300 are present, go to skelf 1o
other DTCs are present, go to next step.

31) Check For Continuous DTCslf continuous codes are present, service as nagestno other
misfire codes are present, go to next step.

32) Check/Compare PID ValuesTurn ignition and all accessories off. Connecnhdester to DLC.
Ensure engine is warmed to operating temperatune ignition on. Using scan tester, access anddeco
DPFEGR PID. Start engine and allow to idle. ReddRFEGR PID. If both DPFEGR PID voltage val
are within 0.15 volts of each other, go to stedf@)PFEGR PID voltage is not as specified, go to
CIRCUIT TEST HE , step 100).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 32) to step 40). No test procedures have  been omitted.

40) DTC P1309This fault indicates misfire detection monitor foaktion. Turn ignition and all
accessories off. Disconnect PCM 104-pin connebitspect pins for damage and repair if necessary.
Install EEC-V Breakout Box (0180959), leaving PCM disconnected. Connect DVOM keetwtest pin
No. 85 and No. 51 or 103. Using starter, bump engirshort bursts for at least 10 revolutions. DOTN
allow engine to start. If voltage switches fromd»el0.2 volts to over 8.0 volts, check CMP sensor fo
correct installation. If sensor is correctly intd| replace PCM and repeg@UICK TEST . If voltage
does not switch from below 0.2 volts to over 8.Gsjaeplace CMP sensor and repeat QUICK TEST.

CIRCUIT TEST HE - EGR SYSTEM

Diagnostic Aids

Perform this test when instructed by QUICK TESTisTtest is only intended to diagnose:

Differential Pressure Feedback Electronic (DPFEsee

DPFE sensor hoses.

Electronic Vacuum Regulator (EVR).

Orifice tube assembly.

Faulty EGR valve.

Wiring harness circuits (DPFE SIG, EVR, EVR PWRGRTN and VREF).
Faulty Powertrain Control Module (PCN
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DIFFERENTIAL

= P
TEST PIN 65 C) DPFE SIG i il
TEST PIN 910 SIG RTN EGR (D.FF. EGR)
TEST PIN 900 VREF ﬁi:ﬁloEgSVEHICLE
= CONNECTOR

(G95G35978

Fig. 49: DPFE Sensor Wiring Harness Connector Ternmals

FAOM EEC POWEFR RELAY

1 ey
TESTPIN 7147 () VPWR . E] (EGR V.A.) SOLENOID
TEST PIN 47 (& EVA VEHICLE HARNESS
CONNECTOR

(GO5B35981

Fig. 50: EVR Solenoid Wiring Harness Connector Terrmals
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VPWR Vent EGR Vacuum
EVR Regulator
PCM - EGR Vacuum Solenocid
E %) Signal Vacuum
L 1 EGR Source lfs
Tolt SH
*D.PF g ON Valve FRIIEF{
EGR @ ~._ A

¥ INTAKE MANIFOLD
Upstream F €7

Pressure
Hose Orifice Tube Assembly
(HI Signal) *L
(- EXHAUST = = 1. [
Downstream \ ] -
Pressure Exhaust
Hose Manifold
(REF Signal)
il e

Downstream Upstream

Pressure Hose | Pressure Hose

(Intake Side) {(Exhaust Side)

*D.P.F. EGR Sensor Used On Some Applications

(G96C29134

Fig. 51: DPFE System Components

1) DTC P1400: Check DPFE VoltageThis code indicates open in DPFE SIG circuit. Rdssauses fc
this fault are:

o Leaking upstream pressure hose.

DPFE SIG shorted to GND or SIG RTN circuit.
VREF shorted to GND or SIG RTN circuit.
Faulty DPFE sensor.

Faulty PCM.

Turn ignition off. Connect scan tester to DLC. Tignition on. Using scan tester, access DPFEGR PID.
If voltage is less than 0.2 volt, go to next stépoltage is 0.2 volt or more, go to step 6).

2) Generate Opposite DPFE Signalurn ignition off. Disconnect DPFE wiring harnesmnector.
Using a jumper wire, connect DPFE SIG and VREF teais at wiring harness connector. Turn ignition
on. Usina scan tester. access DPFE SIG PID. If sesar error occurs. disconnect iumbper wire antb
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step 3). If DPFEGR PID value is nc-6 volts, go to step 3). If DPFEGR PID value -6 volts, replact
DPFE sensor and reps@UICK TEST .

3) Measure VREF Voltage At DPFE Sensoteave DPFE sensor disconnected. Turn ignition on.
Measure voltage between SIG RTN terminal and VREminal at DPFE wiring harness connector. If
voltage is 4-6 volts, go to step 4). If VREF vokag not 4-6 volts, go t6€IRCUIT TEST C .

4) Check DPFE SIG For Short To GroundLeave DPFE sensor disconnected. Turn ignition off.
Disconnect PCM 104-pin connector. Inspect for daadggns and repair if necessary. Connect EEC-V
Breakout Box (014-000950), leaving PCM disconneckéeiasure resistance between test pin No. 65
(DPFE SIG) and 91 (SIG RTN) and test pins No. 5d H08 (PWR GND). If each measurement is
10,000 ohms or more, replace PCM and re@d#CK TEST . If any measurement is less than 10,000
ohms, repair short circuit and repeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 4) to step 6). No test procedures have be  en omitted.

6) Wiggle Test Sensor & HarnessVith ignition off, connect scan tester to DLC. mugnition on.
Access DPFE PID with scan tester. Observe DPFEf@ihdication of fault while shaking and bending
DPFE sensor wiring harness and connector. Tapyight DPFE sensor to simulate road shock. An
indication of fault is a sudden change in DPFE RdlRage. If fault is indicated, isolate and repsr
necessary. If no fault is indicated, goQGtRCUIT TEST Z .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 6) to step 10). No test procedures have b  een omitted.

10)DTC P1401: Check DPFE Signal Voltagdhis code indicates PCM has detected DPFE SlGitirc
input above maximum. Possible causes for this &relt

e Open circuit in DPFE SIG or SIG RTN circuit.
DPFE SIG shorted to VREF or PWR circuit.
VREF shorted to PWR circuit.

Faulty DPFE sensor.

Faulty PCM.

With ignition off, connect scan tester to DLC. Tugnition on. Access DPFEGR PID. If DPFEGR PID
voltage is more than 4.0 volts, go to next ste@RFEGR PID voltage is 4.0 volts or less, go t@ 4i@).

11) Check DPFE SIG For Short To PowerTurn ignition off. Disconnect DPFE wiring harness
connector. Turn ignition on. Measure voltage betwB@FE SIG terminal at wiring harness connector
and negative battery terminal. If voltage is 1008s7or more, go to next step. If voltage is |dsmnt10.5
volts, go to step 13).

12) Leave ignition off and DPFE sensor disconnectadc@hnect PCM 104-pin connector. Inspect for
damaged pins and repair if necessary. Connect EBZe®kout Box (014-000950), leaving PCM
disconnected. Turn ignition on. Measure voltagevkeh test pin No. 65 (DPFE SIG) and test pins No.
51 and 103 (PWR GND) at breakout box. If voltag&dss volts or more, repair short between DPFE
and PWR circuit. RepeQUICK TEST . If voltage is less than 10.5 volts, replace P& repea
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QUICK TEST.

13) Generate Opposite DPFE Signalurn ignition off. Disconnect DPFE wiring harnesmnector.
Using a jumper wire, connect DPFE SIG and SIG Réiinals at wiring harness connector. Turn
ignition on. Using scan tester, access DPFEGR 3G IPscan tester error occurs, disconnect jumper
wire and go to step 18). If DPFEGR PID value isv0& or more, go to step 16). If DPFEGR PID value
is less than .05 volt, disconnect jumper wire andagnext step.

14) Verify VREF Is Within Range Leave DPFE sensor disconnected. Turn ignitiorMeasure voltag
between SIG RTN terminal and VREF terminal at DR#iENng harness connector. If voltage i$4rolts,
go to next step. If voltage is not 4-6 volts, g&&I®RCUIT TEST C .

15) Check DPFE SIG For Short To VREFLeave DPFE sensor disconnected. Turn ignition off.
Disconnect PCM 104-pin connector. Inspect for daadggns and repair if necessary. Connect EEC-V
Breakout Box (014-000950), leaving PCM disconneckéeiasure resistance between test pin No. 65
(DPFE SIG) and 90 (VREF) at breakout box. If resise is 10,000 ohms or more, replace DPFE sensor
and repeaQUICK TEST . If resistance is less than 10,000 ohms, repairt £ircuit and repeat QUICK
TEST.

16) Check DPFE SIG For Open Circuit Leave ignition off and DPFE sensor disconnecteeaddire
resistance between test pin No. 65 (DPFE SIG) &PEDSIG terminal at DPFE sensor wiring harness
connector. If resistance is less than 5 ohms, gexo step. If resistance is 5 ohms or more, regaen
circuit and repeaQUICK TEST .

17)Check SIG RTN For Open Circuit Leave ignition off and DPFE sensor disconnecteeasdire
resistance between test pin No. 91 (SIG RTN) a@& BTN terminal of DPFE sensor wiring harness
connector. If resistance is less than 5 ohms, ced?M and repeQUICK TEST . If resistance is 5
ohms or more, repair open in SIG RTN circuit anueet QUICK TEST.

18) Check DPFE SIG For Short To VREFLeave ignition off and DPFE sensor disconnectedaddire
resistance between test pin No. 65 (DPFE SIG) &/REF) at breakout box. If resistance is mora
10,000 ohms, replace PCM and rep@bliCK TEST . If resistance is 10,000 ohms or less, repairtsho
between DPFE SIG and VREF circuit. Repeat QUICK TES

19) Wiggle Test Sensor & HarnesdVith ignition off, connect scan tester to DLC. fmugnition on.
Access DPFE PID with scan tester. Observe DPFEf@ihdication of fault while shaking and bending
DPFE sensor wiring harness and connector. An itidic®f fault is a sudden change in DPFE PID
voltage. Tap lightly on DPFE sensor to simulatedrslaock. If fault is indicated, isolate and rezer
necessary. If no fault is indicated, goGtRCUIT TEST Z .

20)DTC P0402: Check EGR Flow At IdleThis code indicates PCM has detected EGR flowllat i
Possible causes for this fault are:

e EGR valve stuck open.

e EVR solenoid vent plugged.

e EVR circuit shorted to ground.

o Excessively worn or damaged vacuum hose.
o Faulty EVR solenoid.

o Faulty PCM.

NOTE: If Continuous Memory Code P1405 is present, go  to step 50).
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With ignition off, disconnect and plug EGR vacuuosé. Perform KOER setest. If DTC P0402 i
present, service or replace EGR valve. If DTC P040#t present or vehicle will not start/run, go t
next step.

21) Turn ignition off. Reconnect EGR vacuum hose. &tenfKOER self-test. If DTC P0402 is present,
go to next step. If DTC P0402 is not present oiialetwill not start/run, go to step 30).

22) Check EGR SystemUsing vehicle's vacuum diagram label, check EG&esy vacuum hoses for
damage, tight connections and correct routingofids are okay, go to next step. If hoses are rat, ok
repair as necessary. Clear PCM memory and répgdK TEST .

23) Check DPFE Sensor OutputTurn ignition off. Disconnect pressure hoses aFBRBensor. Connect
vacuum pump to DPFE sensor downstream port markdd Rurn ignition on. Using scan tester, access
DPFEGR PID. PID voltage should be 0.35-1.25 vajsing vacuum pump, apply 8-9 in. Hg. PID
voltage should be more than 4 volts. When vacuuguiskly released, PID voltage should drop to less
than one volt. If PID voltage is not as specifieghlace DPFE sensor and rep@atlICK TEST . If PID
voltage is as specified, go to next step.

24) Check EGR Flow At Idle With EVR Solenoid Disconneadd Turn ignition off. Disconnect EGR
valve vacuum hose. Connect vacuum gauge to home.€8igine and allow to idle. While observing
vacuum gauge, disconnect EVR solenoid. If vacuuoggaeads 1.6 in. Hg or more, go to next step. If
vacuum gauge reads less than 1.6 in. Hg, go ta2&ep

25) Check EVR Vent Turn ignition off. Disconnect EVR solenoid venpcand vacuum hoses. Remove
EVR filter and inspect for restriction. Using a vae pump, apply 15 in. Hg to EVR vent. If EVR
solenoid is plugged or restricted, repair or replas necessary. Clear PCM memory and repeaCK
TEST . If solenoid is not plugged or restricted, repl&y/R solenoid. Clear PCM memory and repeat
QUICK TEST.

26) Check EVR Solenoid Colil Resistanc&urn ignition off. Disconnect EVR solenoid wiritngirness
connector. Measure resistance between EVR termiliaésistance is 26-40 ohms, go to next step. If
resistance is not 26-40 ohms, replace EVR solei@&hr PCM memory and repe@UICK TEST .

27) Check EVR Circuit For Short To Ground Leave ignition off and EVR solenoid disconnected.
Disconnect PCM 104-pin connector. Inspect for daadggns and repair if necessary. Connect EEC-V
Breakout Box (014-000950), leaving PCM disconneckéelasure resistance between test pin No. 47
(EVR) and test pins No. 51 and 103 (PWR GND) aakoet box. If resistance is more than 10,000
ohms, go to next step. If resistance is 10,000 obmhsss, repair short between EVR circuit and gcbu

28) Check EVR Circuit For Short To VREF Leave ignition off and EVR solenoid disconnected.
Measure resistance between test pin No. 47 (EVR}est pins No. 90 (VREF) at breakout box. If
resistance is more than 10,000 ohms, replace PCMegeaQUICK TEST .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 28) to step 30). No test procedures have  been omitted.

30) Check DPFE Sensor Output_eave ignition off. Connect scan tester to DLCsddinnect pressure
hoses at DPFE sensor. Connect vacuum pump to D&#doisport marked REF. Turn ignition on. Using
scan tester, access DPFEGR PID. PID voltage shmu@35-1.25 volt. Apply 9 in. Hg to DPFE sensor.
PID voltage should be more than 4.0 volts. Releaseum from sensor. PID voltage should drop to less
than one volt in less than 3 seconds. If voltageliregs are as specified, go to next step. If veltag
readings are not as specified, replace DPFE se@Ghar PCM memory and repeQUICK TEST .
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31) Check DPFE SIG VoltagelLeave ignition on. Using scan tester, access DAFFP®. PID voltage
should be 0.35-1.25 volt. Connect vacuum hose tB E&@ve and plug hose. Start engine and allow to
idle. Observe DPFEGR PID voltage at idle and compaiKOEO voltage. If voltage is higher at idle,
apply 2-3 in. Hg to EGR valve and release vacuuepeRt several times while observing DPFEGR PID
voltage on scan tool. DPFEGR PID voltage shouldeiase as valve begins to open and return to initial
value as vacuum is released. A slow to return gelia an indication of a slow closing EGR valve. If
DPFEGR PID does not indicate fault, go to next stefawlt is indicated by DPFE PID, service or
replace EGR VALVE. Clear PCM memory and rep@aliCK TEST .

32) Check EGR Valve Vacuum While Wiggling EVR Circuit Turn ignition off. Disconnect vacuum
hose at EGR valve and connect to vacuum gauge.igoiion on. Observe vacuum gauge for indication
of fault while wiggling EVR wiring harness and cautor. Fault is indicated by a sudden jump in
vacuum reading. Tap lightly on sensor to simulatrshock. If no faults are indicated, go to néagp sl
fault is indicated, isolate and repair as neces$zlisar PCM memory and repe@UICK TEST .

33) Check EVR Solenoid For RestrictionTurn ignition off. Disconnect EVR solenoid veritdr.
Inspect for contamination or water. Remove EGR uvathose and inspect for restriction. Repair or
replace as necessary. If no faults can be fourdblgm is intermittent and cannot be identifiednéd t
time. Go toCIRCUIT TEST Z .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 33) to step 40). No test procedures have  been omitted.

40) DTC P1403: Check For Reversed Pressure Hos€heck hoses for proper connection. DPFE port
marked HI should connect to exhaust side of orifidee. DPFE port marked REF should connect to
intake side of orifice tube. S&&g. 50. If hoses are not routed correctly, repair agasgary. Clear PCM
memory and repe&UICK TEST . If hoses are routed correctly, problem cannatlbatified at this
time. Clear PCM memory and repeat QUICK TE
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Fig. 52: DPFE Vacuum Circuit
NOTE: A break in step numbering sequence occurs att  his point. Procedure skips

from step 40) to step 50). No test procedures have  been omitted.

50) DTC P1405: Check For Upstream Pressure Hose Connémth Check upstream hose for clean,
tight connection. Sekig. 52. Repair as necessary. Clear PCM memory and répi¢iiK TEST . If
hose is okay, go to next step.

51) Inspect Upstream Pressure Hos€heck upstream hose for clean, tight connectiosuke hose is
not pinched, wet or contaminated. Repair as negesSkear PCM memory and repguUICK TEST .
If hose is okay, go to next step.

52) Inspect Orifice Tube Assembly & DPFE SensoCheck DPFE sensor port for restriction or dam
Inspect exhaust manifold side pressure pipkube at the orifice tube assembly for restrictio damage
Repair as necessary. Clear PCM memory and répdiEK TEST . If no faults are found, clear PCM
memory and repeat QUICK TEST. If hose is okay,@oédxt step.

53) Check DPFE Sensor OutputLeave ignition off. Connect scan tester to DLCsd@nnect pressure
hoses at DPFE sensor. Connect vacuum pump to D&#dersport marked REF. Turn ignition on. Using
scan tester, access DPFEGR PID. PID voltage sheu@3-1.25 volt. Apply 9 in. Hg to DPFE sens
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PID voltage should be more than 4.0 volts. Rele#aseum from sensor. PID voltage should drop to
than one volt in less than 3 seconds. If voltageshat as specified, replace DPFE sensor and repeat
QUICK TEST . If voltage readings are as specified, faulhterimittent and cannot be duplicated at this
time. Clear PCM memory and repeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 53) to step 60). No test procedures have  been omitted.

60) DTC P1406: Check For Downstream Pressure Hose Concteon Check downstream hose for
clean, tight connection. Ségg. 50. Repair as necessary. Clear PCM memory and r€pgitK
TEST . If hose is okay, go to next step.

61) Inspect Downstream Pressure Hos€heck downstream hose for clean, tight connecknsure
hose is original equipment. Ensure hose is not@dcwet or contaminated. Repair as necessaryr Clea
PCM memory and repe@UICK TEST . If hose is okay, go to next step.

62) Inspect Orifice Tube Assembly & DPFE SensoCheck DPFE sensor port for restriction or dam
Inspect intake manifold side pressure pick-up tatthe orifice tube assembly for restriction or dgen

Repair as necessary. Clear PCM memory and répelfK TEST . If no faults are found, go to next
step.

63) Check DPFE Sensor Output_eave ignition off. Connect scan tester to DLCsddnnect pressure
hoses at DPFE sensor. Connect vacuum pump to D&#dersport marked REF. Turn ignition on. Using
scan tester, access DPFEGR PID. PID voltage shmu@35-1.25 volt. Apply 9 in. Hg to DPFE sensor.
PID voltage should be more than 4.0 volts. Releaseum from sensor. PID voltage should drop to less
than one volt in less than 3 seconds. If voltagesat as specified, replace DPFE sensor and repeat
QUICK TEST . If voltage readings are as specified, faulhterimittent and cannot be duplicated at this
time. Clear PCM memory and repeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 63) to step 70). No test procedures have  been omitted.

70) DTC P0401These codes indicate self-test has detected nofB@&RPossible causes are as follows:
o EGR valve stuck closed.
o EGR valve diaphragm leak.
e EGR flow plugged or restricted.
o Faulty EGR hose.
e EVR VPWR circuit open.
e EVR VPWR circuit to PCM open or shorted to PWR.
e« DPFE sensor VPWR circuit open.
o DPFE sensor hoses faulty.
o Faulty DPFE sensor.
o Faulty EVR solenoid.
o Faulty PCM.

If fault is currentlv present. KOER code P1408 stddae present. Perform KOER <test. If DTC P140
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is present, go to next step. If DTC P1408 is nespnt, go to step 9

71)DTC P1408This code indicates KOER self-test has detecteR BGw out of range. Possible causes
are as follows:

o EGR valve stuck closed.

e EGR valve diaphragm leak.

e EGR flow plugged or restricted.

o Faulty EGR hose.

e EVR VPWR circuit open.

e EVR VPWR circuit to PCM open or shorted to PWR.
e DPFE sensor VPWR circuit open.

o DPFE sensor hoses faulty or reversed.

o Downstream pressure hoses plugged or removed.
o Faulty orifice tube assembly.

o Faulty DPFE sensor.

o Faulty EVR solenoid.

o Faulty PCM.

Retrieve Continuous Memory DTCs. If any codes ek@8Cs P1403 or P1406 are present, service as
necessary before continuing. If DTC 1406 is presgmto step 60). If no codes are present, goxo ne
step.

72) Perform KOER SELF-TEST While Monitoring EGR Vacuum Disconnect vacuum hose from
EGR valve. Connect hose to vacuum gauge. PerforiaRK€elf-test while monitoring gauge. Disregard
DTCs set during this test. During test, if EGR wamushould rise to 3.0 in. Hg or more, go to neapst

If vacuum stays below 3.0 in. Hg, go to step 80).

73) Inspect DPFE Pressure Hose€heck both hoses for correct routing. Ensure hasesot restricted
or plugged or leaking. Inspect DPFE sensor andteritibe assembly for restriction or damage at-pigk
tube. If no faults are found, go to next stepalilfs are found, repair or replace as necessagar GICM
memory and repe&UICK TEST .

74) Check VREF Voltage At DPFE SensoiTurn ignition off. Disconnect DPFE sensor wiringrhess
connector. Turn ignition on. Measure voltage betwéREF terminal and SIG RTN terminal at DPFE
sensor wiring harness connector. If voltage isvbl6s, reconnect DPFE sensor and go to next step. |
voltage is not 4-6 volts, go OIRCUIT TEST C .

75) Vacuum Check DPFE Sensor Outpuflurn ignition off. Connect scan tester to DLC. @isnect
pressure hoses at DPFE sensor. Connect vacuumtpudRFE sensor port marked REF. Turn ignition
on. Using scan tester, access DPFEGR PID. PIDgmkaould be 0.35-1.25 volt. Apply 8-9 in. Hg to
DPFE sensor. PID voltage should be more than 4t6.\Release vacuum from sensor. PID voltage
should drop to less than one volt in less thancBrs@s. If voltage readings are not as specifiqguaoce
DPFE sensor. Clear PCM memory and reg@alCK TEST . If voltages are as specified, go to next
step.

76) Check EGR Valve FunctionTurn ignition off. Leave scan tester connecteBit®. Disconnect and
plua hose at EGR valve. Connect vacuum pump to E&¥e. Start enaine and allow to idle. Using s
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tester, access DPFEGR and RPM PIDs. Slowly ag-10 in. Hg to EGR valve and hold for 10 secor
It may be necessary to increase engine speedam@i0 RPM. As vacuum increases, PID voltage
should rise (up to 2.5 volts). When vacuum is ts¢chdy, PID voltage should hold steady. If vacusim i
as specified, reconnect all components and ge&4). If vacuum is not as specified, serviceeptace
EGR valve. Clear PCM memory and rep@atiCK TEST .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 76) to step 80). No test procedures have  been omitted.

80) Check EVR Solenoid Vacuuminspect EVR solenoid and EGR vacuum hoses foslaalstrictions,
damage or incorrect routing. Repair as necessasgobnect vacuum hoses at EVR solenoid. Connect
vacuum pump to EVR solenoid vacuum supply hoset 8teyine and allow to idle. If vacuum gauge
reading is 15 in. Hg or more, go to next stepadéwum gauge reading is less than 15 in. Hg, istdatée
and repair as necessary. Clear PCM memory andtrépd&€K TEST .

81) Check VPWR To EVR SolenoidTurn ignition off. Disconnect EVR solenoid wiritgrness
connector. Turn ignition on. Measure voltage betwPWR terminal at EVR solenoid wiring harness
connector and chassis ground. If voltage is 10l&ww more, go to next step. If voltage is lessath0.5
volts, repair open in VPWR circuit. Clear PCM megnand repeaQUICK TEST .

82) Check Resistance At EVR Solenoidurn ignition off. Leave EVR solenoid wiring hagse
connector disconnected. Measure resistance ackiRs&lenoid terminals. If resistance is 26-40 ohms,
go to next step. If resistance is not 26-40 oheyslace EVR solenoid. Clear PCM memory and repeat
QUICK TEST .

83) Check EVR For Short To PWR Leave EVR solenoid disconnected. Turn ignition Bisconnect
PCM 104-pin connector. Inspect for damage pinsrapdir if necessary. Connect EEC-V Breakout Box
(014-000950), leaving PCM disconnected. Turn ignitbon. Measure voltage between test pin No. 47
(EVR) at breakout box and chassis ground. If vatasgess than one volt, go to next step. If vateg

one volt or more, repair EVR circuit short to PWRear PCM memory and repe@UICK TEST .

84) Check EVR Circuit For Open In HarnessLeave ignition off and EVR solenoid disconnected.
Measure resistance between test pin No. 47 (EVREMR terminal at EVR solenoid wiring harness
connector. If resistance is less than 5 ohms, gexo step. If resistance is 5 ohms or more, regaen ir
EVR circuit. Clear PCM memory and rep€atICK TEST .

85) Check EVR Solenoid Vacuum Output CapabilityLeave ignition off. Connect EVR solenoid to
wiring harness connector. Connect PCM to breakoxt Bisconnect hose from EGR valve. Connect
EGR vacuum hose to vacuum gauge. Start enginellndta idle. Connect test pin No. 47 (EVR) at
breakout box to chassis ground. If vacuum gauggimgas 4 in. Hg or more, replace PCM and repeat
QUICK TEST . If vacuum gauge is less than 4 in. Hg, repla¢& Eolenoid. Clear PCM memory and
repeatQUICK TEST .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 85) to step 90). No test procedures have  been omitted.

90) Check EGR SystemLeave ignition off. Check entire EGR system foted®ration or signs of
failure. Repair or replace as necessary. If sys¢epkay, go to next step.

91) Check EGR Valve OperationLeave ignition off. Disconnect EGR valve. Conneatuum pump to
EGR valve. Connect scan tester to DLC. Disconnedtpug hose at EGR valve. Connect vacuum p
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to EGR valve. Start engine and allow to idle. Ussngn tester, access DPFEGR PIDs. Slowly ag-10
in. Hg to EGR valve and hold for 5 seconds. It rhaynecessary to increase engine speed to avoid
stalling. When vacuum increases, PID voltage shmdrbase as EGR valve opens. EGR operation
should be smooth with no binding. If EGR valve apemoothly and holds vacuum, go to next step. If
EGR valve is not as specified, service or replaG®Ealve. Clear PCM memory and rep@alICK
TEST .

NOTE: In cold climate, EGR valve may freeze shut and  thaw when engine warms,
causing intermittent trouble code to be setin PCM memory.

92) Check EVR For Short To PWR Turn ignition off. Leave EGR valve hose connedtedacuum
gauge. Disconnect PCM 104-pin connector. Inspeaidmage pins and repair if necessary. Connect
EEC-V Breakout Box (014-000950), leaving PCM diswected. Turn ignition on. Connect jumper wire
between test pin No. 47 (EVR) at breakout box draksis ground to turn EVR on. Vacuum gauge
reading should be more than 4.0 in. Hg. Observewacgauge for fault while tapping lightly on EVR
solenoid. Fault will be indicated by a sudden dsbgacuum. Wiggle EVR vacuum hoses, wiring hari
and connector. If fault is indicated, isolate aapair as necessary. Clear PCM memory and repeat
QUICK TEST . If no faults are indicated, symptom cannot lentdied at this time. Go t€IRCUIT
TEST Z .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 92) to step 100). No test procedures have  been omitted.

100)Check EGR Valve & Vacuum SupplyPerformQUICK TEST and service any other DTCs if
present. If no other DTCs are present, disconnetipdug EGR vacuum supply hose. Turn ignition on.
Using scan tester, access DPFEGR PID. PID voltageld be 0.35-1.25 volt. Start engine and allow to
idle. DPFEGR PID voltage should increase abouvalt. If voltage is as specified, service or repla
EGR valve. If voltage is not as specified, insgeGR vacuum regulator solenoid vent and vent filfer.
no faults are found, replace EGR vacuum regulaitemeid.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 100) to step 110). No test procedures hav e been omitted.

110)DTC P1409This code indicates self-test has detected etattmalfunction in EVR circuit.
Possible causes are as follows:

e EVR circuit open or shorted.
o Faulty EVR solenoid.
o Faulty PCM.

Turn ignition off. Leave EVR solenoid wiring harsesonnector disconnected. Measure resistance across
EVR solenoid terminals. If resistance is 26-40 ohgasto next step. If resistance is not 26-40 ohms,
replace EVR solenoid. Clear PCM memory and re@&iCK TEST .

111)Check VPWR To EVR SolenoidTurn ignition off. Disconnect EVR solenoid wirifgrness
connector. Turn ignition on. Measure voltage betwPWR terminal at EVR solenoid wiring harn
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connector and chassis ground. If voltage is 10l&wr more, go to next step. If voltage is lesnth 0.5
volts, repair open in VPWR circuit. Clear PCM megnand repeaQUICK TEST .

112)Check EVR Circuit Continuity Leave ignition off and EVR solenoid disconnectedconnect
PCM 104-pin connector. Inspect for damage pinsrapdir if necessary. Connect EEC-V Breakout Box
(014-000950), leaving PCM disconnected. Measuilistegee between test pin No. 47 (EVR) and EVR
terminal at EVR solenoid wiring harness connedfaesistance is less than 5 ohms, go to next step.
resistance is 5 ohms or more, repair open in EV&uiti Clear PCM memory and repét/ICK TEST .

113)Check EVR For Short To PWR Leave EVR solenoid disconnected. Turn ignition ®firn

ignition on. Measure resistance between test pidNdEVR) and test pins No. 71 and 97 (VPWR) at
breakout box. Measure resistance between test@id N(EVR) and test pins No. 24 and 103 (PWR
GND) at breakout box. If each resistance is moaa tt0,000 ohms, replace PCM and reggatCK
TEST . If any resistance is less than 10,000 ohmsjr&WR circuit short to PWR or PWR GND and
repeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 113) to step 120). No test procedures hav e been omitted.

120) Continuous Memory DTC P1409This continuous DTC indicates self-test has deteetectrical
malfunction in EVR circuit. Possible causes aréofews:

e EVR circuit open or shorted.
o Faulty EVR solenoid.
o Faulty PCM.

Turn ignition off. Disconnect PCM 104-pin connectimspect for damaged pins and repair if necessary.
Connect EEC-V Breakout Box (014-000950), leavindgvPdisconnected. Turn ignition on. Measure
voltage between test pin No. 47 (EVR) and No. 24FPGND) at breakout box. Voltage should be nr
than 10.5 volts. Observe voltmeter for indicatidriawlt while wiggling EVR wiring harness and
connector. Fault is indicated by a sudden jumpoitege reading. Tap lightly on sensor to simulatsdr
shock. If fault is indicated, isolate and repainasessary. If no faults are indicated, symptonmotihe
identified at this time. Go t€IRCUIT TEST Z .

CIRCUIT TEST HF - CATALYST EFFICIENCY MONITOR & EXH AUST SYSTEMS
Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iestsed
to diagnose the exhaust system and downstream HO2S.

Internal damage of a catalytic converter is usuedlysed by abnormal engine operation upstreamtalysa
Conditions that produce higher than normal tempeeatin the catalytic converter, such as cylindesfine, are
likely suspects.

MISFIRE DIAGNOSTIC TROUBLE CODES
DTC Application
P0300 1)
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P0301 Cylinder No. 1 (Test Pin No. 7p)
P0302 Cylinder No. 2 (Test Pin No. 141)
P0303 Cylinder No. 3 (Test Pin No. 74)
P0304 Cylinder No. 4 (Test Pin No. 100)
P0305 Cylinder No. 5 (Test Pin No. 78)
P0306 Cylinder No. 6 (Test Pin No. 99)
P0307 Cylinder No. 7 (Test Pin No. 7R)
P0308 Cylinder No. 8 (Test Pin No. 98)

(1) Multiple cylinder misfire or faulty CKP sensor.

1) DTC P0420, P0421, P0430 & P0431: Check Possible GalOf Misfire DTC P0420 and P0421
indicates bank one catalyst system efficiency isimiim requirement. DTC P0430 and P0430 indicates
bank 2 catalyst system efficiency is minimum reguient. Possible causes are as follows:

Use of leaded fuel.

Oil contamination.

Cylinder misfire.

Fuel pressure too high.

HO2S sensor improperly connected.
Damaged exhaust system component.
Faulty ECT sensor.

Faulty HO2S.

Ensure ignition timing is correct. Retrieve all @anoous Memory DTCs. If misfire code(s) is not
present, go to next step. If misfire code(s) ispra, isolate cylinder and repair as necessary.

2) Check HO2S Monitor DTCsIf DTCs P0136, P0138, P0140, P0141, P0156, PAGB50, or P0161
were present in step 1), service as necessaryebedntinuing. If none of these codes are presesiein
1), go to next step.

3) Check ECT Sensor DTCdf DTCs P0117, P0118, P0125 or P1117 were presestép 1), service as
necessary before continuing. If none of these cadegresent in step 1), go to next step.

4) If any codes except P0420, P0421, P0430 and/d3(P@4re present in step 1), service as necessary
before continuing. If no codes except P0420 and@30 were present in step 1), go to next step.

5) Check Rear HO2S Wiring HarnessTurn ignition off. Ensure HO2S wiring harness asrectly
routed and connectors are tight. Repair or repdaagecessary. If wiring harness and connectorskang
go to next step.

6) Check Fuel PressureTlurn ignition off. Release fuel pressure. Inshadil pressure gauge. Start engine
and allow to idle. Note fuel pressure gauge readimgyease engine speed to 2500 RPM and maintein fo
one minute. For fuel pressure specifications,[¢EL. PRESSURE SPECIFICATIONS article. If fuel
pressure is as specified, go to next step. If fuessure is not as specified, gdiRCUIT TEST HC .

7) Check For Exhaust System Leaks$f exhaust system leaks, it may cause catalystitoroefficiency
test to fail. Inspect exhaust system for cracksséoconnections or punctures. Repair or replace as
neces<s<arv If exhatiset svstem is okav ao to newt
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8) Check For Exhaust System Restriction$nspect exhaust system for collapsed areas, dents
excessive bending. Repair or replace as necesbarhaust system is okay, go to next step.

9) Check Manifold Vacuum Install tachometer. Connect vacuum gauge to inta&eifold vacuum
source. Start engine and raise engine speed toRBM Manifold vacuum should rise to more than 16
in. Hg. If manifold vacuum is okay, go to next stédpmanifold vacuum is low, go to step 11).

10) Leave tachometer and vacuum gauge connected.e@tirte and raise engine speed to 2000 RPM.
On a non-restricted system, manifold vacuum shquldkly rise to normal range as increased RPM is
maintained. On a restricted system, manifold vacwilhslowly rise to normal range as increased RPM
is maintained. If manifold vacuum is okay, no iration of exhaust leak or restriction has been detec
and testing is complete. If manifold vacuum is lomslow to respond, go to next step.

11) Leave tachometer and vacuum gauge connected. Reexbaust pipe from exhaust manifold. Start
engine and raise engine speed to 2000 RPM. If mianiacuum is now okay, fault is downstream from
exhaust manifold. Reconnect exhaust pipe to exhmaastfold and go to next step. If manifold vacuwg
still low or slow to respond, fault is in exhausamifold or intake manifold gasket. Repair or replas
necessary and repe@UICK TEST .

12) Leave tachometer and vacuum gauge connected.iiecbmuffler/tailpipe assembly from rear of
catalytic converter. Start engine and raise engjgged to 2000 RPM. If manifold vacuum is now okay,
fault is in muffler/tailpipe assembly. Repair opl&ce as necessary and test drive vehicle to verify
elimination of symptom. If manifold vacuum is stilbt okay, fault is in catalytic converter. Repair
replace as necessary. Check tailpipe/muffler aslyeimbdebris from catalytic converter. Test drive
vehicle to verify elimination of symptom.

CIRCUIT TEST HG - PCV SYSTEM
Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. Usettgs to
diagnose Positive Crankcase Ventilation (PCV) valnd related vacuum hos
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Remote Air To Evaporative
Cleaner Or Valve (Some
Air Outlet  cjosure Applications)
Tube Hose
THROTTLE PCV
BODY Valve
INT. MAN <=

ROCKER COVER

AIR
oty ENGINE CRANKCASE )
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Fig. 53: PCV System Schematic

1) Check PCV ValveRemove PCV valve. Shake valve and listen forgalflPCV valve rattles when
shaken, go to next step. Replace PCV valve ifésdoot rattle when shaken.

2) Check PCV SystenStart engine and warm to normal operating tempsrabDisconnect hose from
remote air cleaner or outlet tube. Place a sté€epiof paper over end of hose. If vacuum from lloss
not hold paper in place for one minute, go to rséep. If vacuum from hose holds paper in placefa
minute, PCV system is okay and testing is complete.

3) Check Evaporative Emission Systenbisconnect evaporative emission hose from PC\esystnd
plug connector. Place a stiff piece of paper ower @& hose. If vacuum from hose does not hold paper
place for one minute, isolate vacuum leak or retsdm and repair as necessary. If vacuum from hose
holds paper in place for one minute, proceed dgvist

e On models equipped with Fuel Tank Pressure (FTiRg®sego to step 47) &IRCUIT TEST
HX .

e On models not equipped with Fuel Tank Pressure YB&Rsor, go to step 10) 6IRCUIT TEST
HW .

CIRCUIT TEST HM - SECONDARY AIR INJECTION (AIR) SYS TEM

Diagnostic Aids
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Perform this test when instructed during QUICK TESTf directed by other test procedures. This iesisec

to diagnose the following:

o Wiring harness circuits (BATT+, EAIR, EAIR MONITO&nd Ground).

e Solid State Relay (SSR).

e Electric Air Pump (EAP).

¢ Air injection by-pass solenoid.

¢ Air injection diverter solenoid.

o Air injection diverter valve.

¢ Air injection by-pass solenoid.

e Powertrain Control Module (PCM).

ey
AIRIN N
DEDICATED BYPASS SOLENOID
FUSE A
B+ Q——0\ 0 g
B A
]
SOLID STATE
g RELAY
LY
TEST PIN 70 (Dmumm EAIR & {
I
ELECTRIC
EAIR o] SECONDARY
TEST PiN 5 (O——MONITOR w—lp ll i ;Ln MI!:JECTION
G96A29140

Fig. 54: Electric AIR Test Circuit & Connector Terminals
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*TEST PIN 51 (- AIRB
AIR BYPASS AND
TEST PIN 37 AIR DIVERTER
SOLENOIDS
VPWR VEHICLE HARNESS
TEST PIN 57 CONNECTORS

FROM CCRM OR
ELECTRONIC EC POWER RELAY

TEST PIN 11 (&) AIRD i

*TEST PINS LOCATED ON BREAKOUT BOX
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE

(G96B29141

Fig. 55: Mechanical AIR Test Circuit & Connector Terminals
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Fig. 56: Electric AIR Pump Components

1) DTC P0412: Check BATT+ At SSRThis DTC indicates EAIR primary circuit failureogsible
causes are as follows:

o EAIR circuit open or short to power.
¢ AIR by-pass solenoid failure.

o Faulty Solid State Relay (SSR).

o Faulty PCM.

Turn ignition off. Disconnect SSR. Turn ignition.dvieasure voltage between SSR connector BATT+
terminal and negative battery terminal. If voltag@0.5 volts or more, go to next step. If voltagéess
than 10.5 volts, go to step 6).

2) Check EAIR Circuit ResistanceTurn ignition off. Leave SSR disconnected. DisaetrAIR bypass
solenoid. Temporarily remove secondary air dedetc&ise. Disconnect PCM 104-pin connector. Inspect
for damaged pins and repair if necessary. Conne€-V Breakout Box (01-000950), leaving PCH
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disconnected. Measure resistance between test@idNEAIR) at breakout box and EAIR termina
SSR connector. If resistance is 5 ohms or morajrepen circuit and repe@UICK TEST . If
resistance is less than 5 ohms, go to next step.

3) Check EAIR Circuit Short To Power Leave ignition off. Measure resistance betweengigsNo. 70
and test pins No. 51, 71, 90, 97 and 103 at bradkmu If resistance is more than 10,000 ohmspgo t
next step. If resistance is 10,000 ohms or legmirshort circuit and repe®UICK TEST .

4) Leave ignition off. Reconnect AIR by-pass solendigasure resistance between test pin No. 70 and
test pins No. 51, 71, 90, 97 and 103 at breakoxit Iboesistance is more than 10,000 ohms, go & ne
step. If resistance is 10,000 ohms or less, repMiReby-pass solenoid and repéat/ICK TEST .

5) Leave ignition off. Reconnect SSR. Measure rescadetween test pin No. 70 and test pins No. 51,
71, 90, 97 and 103 at breakout box. If resistaseeare than 10,000 ohms, go to step 14) if DTC R041
or P1411 is present or step 9) if specified DT@srat present. If resistance is 10,000 ohms or less
repair EAIR circuit and repeQUICK TEST .

6) Check BATT+ Circuit ResistancelLeave ignition off. Disconnect SSR. Measure rasis¢ between
SSR connector terminal "A" and AIR system dedicditesg. If resistance is less than 5 ohms, replace
dedicated fuse and go to step 8). If resistanBeolsms or more, repair open in BATT+ circuit anpgeat
QUICK TEST .

7) DTC P0411 Or P1411Check secondary air hoses for damage, wear orquvorections. Repair or
replace as necessary. If all hoses are okay, gexbstep.

8) Check Electric Pump OperationTurn ignition off. Disconnect air hoses from AllR/@rter valve(s).
Start engine and allow to idle. After a 5 seconldyleairflow should be present for 30-90 seconfis. |
airflow is present, go to step 15). If airflow istrpresent, go to step 11).

9) Check For Vacuum At Diverter Valve Turn ignition off. Reconnect PCM. Disconnect vatuliose
from diverter valve. Start engine and allow to idMter a 5 second delay, vacuum should be present
30-90 seconds. If vacuum is present, go to negt st#acuum is not present, go to step 30).

10) Check Diverter Valve Turn ignition off. Reconnect vacuum hose at disevialve. Disconnect and
plug air tube from diverter valve outlet side. Chéoverter valve for damage and repair if necessary
Start engine and allow to idle. After a 5 seconkdylevacuum should be present for 30-90 seconds. If
vacuum is present, go to next step. If vacuum igpnesent, go to step 30).

11) Check EAIR MONITOR Circuit Voltage Turn ignition off. Disconnect electric air pumpurh
ignition on. Measure voltage between EAIR MONITOR @it at the connector and chassis ground.
Voltage should be 10.5 volts or more for 20-30 sesamafter a 5-10 second delay. If voltage is as
specified, go to step 13). If voltage is not ascHjss, go to next step.

12) Check Ground Circuit Leave ignition off and air pump disconnected. Measesistance between
air pump connector ground terminal and chassisrgtolf resistance is less than 5 ohms, go to s8&p 1
If resistance is 5 ohms or more, repair open iugdccircuit and repe&QUICK TEST .

13) Check Air Pump HosesTurn ignition off. Inspect hoses between air puang air control valves. If
hoses are damaged or restricted, repair or repsoecessary and rep€atlICK TEST . If hoses are
okay, replace electric AIR pump and repeat QUICKSTE

14) Check For Voltage At SSRTurn ignition off. Reconnect AIR bypass solenaom &SR. With
breakout box installed and PCM connected, turrtigmion. Measure voltage between chassis ground
and test pin No. 5 at breakout box. Also, measal@age between chassis ground and test pin Not 70 a
breakout box. If voltage is less than 10.5 vokplace PCM and repe@UICK TEST . If voltage is

10.5 volts or more, replace SSR and repeat QUICETI
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15) Check Air Pump For Water Turn ignition off. Disconnect electric AIR hosasdawiring harness
connector. Check air pump for water. If water isgant, repair or replace as necessary. If watestis
present, go to step 9).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 15) to step 18). No test procedures have  been omitted.

18) DTC 1413: Check For Voltage At SSR_eave ignition off. Disconnect SSR. Turn ignition.
Measure voltage between SSR connector BATT+ tednamé chassis ground. If voltage is less than
volts, go to step 24). If voltage is 10.5 voltsnoore, go to next step.

19) Check EAIR MONITOR Circuit Voltage Leave ignition off. Reconnect SSR. Disconnectteiec
AIR pump wiring harness connector. Turn ignition Measure voltage between connector EAIR
MONITOR terminal and chassis ground. If voltagéess than 10.5 volts and DTC P0411 is present,
replace AIR pump. If voltage is less than 10.5vaihd DTC P0411 is not present, go to next step. If
voltage is 10.5 volts or less, go to step 23).

20) Check EAIR MONITOR Circuit For Short To Power Turn ignition off. Disconnect PCM 104-pin
connector. Inspect for damaged pins and repagaeasary. Connect EEC-V Breakout Box (014-
000950), leaving PCM disconnected. Turn ignition easure voltage between test pin No. 5 at
breakout box and chassis ground. If voltage is ¥6I& or less, go to next step. If voltage is mibian
10.5 volts, replace PCM and rep€atlICK TEST .

21) Check EAIR MONITOR Circuit Continuity Turn ignition off. Disconnect SSR. Measure
resistance between test pin No. 5 at breakout hdXE®IR MONITOR terminal at SSR connector.
Measure resistance between EAIR MONITOR termin&@3® connector and EAIR MONITOR termil
at air pump connector. If both resistance measun&srage 5 ohms or more, repair open in EAIR
MONITOR circuit and repedUICK TEST . If resistance is less than 5 ohms, go to next. st

22) Check EAIR MONITOR Circuit For Short To Ground Turn ignition off. Leave SSR and air
pump disconnected. Measure resistance betweepiteb. 5 and test pins No. 51, 76 and 91 at
breakout box. If each resistance measurement is than 10,000 ohms, replace SSR and repedCK
TEST . If any resistance measurement is 10,000 ohrtessy repair EAIR MONITOR circuit short to
ground and repeat QUICK TEST.

23) Check EAIR MONITOR Circuit Voltage Leave ignition off. Reconnect air pump. Disconnect
PCM 104-pin connector. Inspect for damaged pinsrapdir if necessary. Connect EE{Breakout Bo»
(014-000950), leaving PCM disconnected. Start engimd allow to idle. Measure voltage between test
pin No. 5 and chassis ground. After about 5 secoraltage should be 10.5 volts or more. If voltégas
specified, replace PCM and rep€aiICK TEST . If voltage is not as specified, repair open AE
MONITOR circuit and repeat QUICK TEST.

24) Check BATT+ Circuit Continuity Turn ignition off. Leave SSR disconnected. Measagistance
between SSR connector terminal "A" and AIR systelichted fuse. If resistance is less than 5 ohms,
replace dedicated fuse and rep@BlCK TEST . If resistance is 5 ohms or more, repair opeBAT T+
circuit and repeat QUICK TEST.

25)DTC P1414: Check EAIR MONITOR Circuit Continuity Turn ignition off. Disconnect air pump

and SSR wiring harness connectors. Disconnect P@¥pin connector. Inspect for damaged pins and
repair if necessary. Connect EEC-V Breakout BoX{000950), leaving PCM disconnected. Measure
resistance between test pin No. 5 at breakout hdXEAIR MONITOR terminal at air pump connector.

If resistance is 5 ohms or more, repair open INAEEAMONITOR circuit and repeQUICK TEST . If
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resistance is less than 5 ohms, go to next

26) Leave ignition off, SSR relay and AIR pump discecied. Disconnect PCM wiring harness
connector. Measure resistance between pump tesnihaésistance is 0.5-5.0 ohms, go to next dtep.
resistance is not 0.5-5.0 ohms, replace AIR puntpreapeaQUICK TEST .

27) Check EAIR MONITOR Circuit For Short To Power Turn ignition off. Disconnect PCM 104-pin
connector. Inspect for damaged pins and repaegdéasary. Connect EEC-V Breakout Box (014-
000950), leaving PCM disconnected. Turn ignition easure voltage between test pin No. 5 at
breakout box and chassis ground. If voltage is 0l or less, go to next step. If voltage is mibian
10.5 volts, replace PCM and rep€dtICK TEST .

28) Leave ignition on. Measure voltage between testNum. 5 at breakout box and chassis ground.
Measure voltage between test pin No. 70 at breakautnd chassis ground. If either voltage
measurements is 10.5 volts or less, replace PCMepehtQUICK TEST . If both voltage
measurements are more than 10.5 volts, replaceaB®Repeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 28) to step 30). No test procedures have  been omitted.

30) Check Air Pump HosesTurn ignition off. Inspect air inlet hose. If hosedamaged or restricted,
repair or replace as necessary and reQEHCK TEST . If hose is okay, go to next step.

31) Check Air By-Pass Solenoidisconnect air injection by-pass solenoid wirirggriess connector.
Connect scan tester to DLC. Turn ignition on. Ussngn tester, access Output Test Mode (OTM).
Connect voltmeter to air injection by-pass soleremdnector. Observe voltmeter while cycling outputs
on and off. If voltage cycles 0.5 volt or more,tgmext step. If voltage does not cycle 0.5 volimare,

go to step 33).

32) Remain in OTM. Reconnect air injection by-pas&sold wiring harness connector. Disconnect
vacuum hose from air injection by-pass solenoichr@at vacuum hose to vacuum pump. Apply 16 in
Hg. to solenoid. Observe voltmeter while cyclingpuis on and off. If vacuum releases as outputkecyc
repair vacuum hose between solenoid and air cowitee. If vacuum does not release as throttleesycl
replace air injection by-pass solenoid hose.

33) Check Air By-Pass Solenoid ResistancBurn ignition off. Disconnect air injection lpyass solenoi
wiring harness connector. Measure resistance bata@enector terminals. If resistance is 50-100 ghms
go to next step. If resistance is not 50-100 oheace air injection by-pass solenoid.

34) Check BATT+ Circuit Voltage Leave air injection by-pass solenoid disconnectedn ignition on.
Measure voltage between connector BATT+ termindlmegative battery terminal. If voltage is 10.5
volts or more, go to next step. If voltage is lésmn 10.5 volts, repair open in BATT+ circuit amgeat

QUICK TEST .

35) Check EAIR Circuit Continuity Leave air injection by-pass solenoid disconnectedn ignition

off. Disconnect SSR wiring harness connector. Diseat PCM 104-pin connector. Inspect for damaged
pins and repair if necessary. Connect EEC-V BrebBou (014-000950), leaving PCM disconnected.
Measure resistance between test pin No. 70 at buedlox and EAIR terminal at air pump connector. If
resistance is 5 ohms or more, repair open in EAguit and repeaQUICK TEST . If resistance is less
than 5 ohms, go to next step.

36) Check EAIR Circuit For Short To Ground Turn ignition off. Leave air injection by-pass sobid
and SSR disconnected. Measure resistance betwaeairtdNo. 70 and test pins No. 51, 76 and 91 at
breakout box. If each resistance measurement ®8Q@hms or more. go to next step. If anv resis.
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measurement is less than 10,000 ohms, repair E#dRicshort to ground and repeQUICK TEST .

37) Check EAIR Circuit For Short To Power Leave ignition off. Leave air injection by-passesmid
and SSR disconnected. Measure resistance betwaeairtdNo. 70 and test pins No. 71 and 97 at
breakout box. If each resistance measurement @®Q@@&@hms or more, replace PCM and re|g@gatCK
TEST .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 37) to step 40). No test procedures have  been omitted.

40) DTC P0411Check vacuum hoses for restrictions, damage orapgs routing. Check AIR pump
condition. If belt is broken or loose, go to stdp.8f any other faults are found, repair as nemgsdf no
faults are found, go to next step.

41) Check For Vacuum At Diverter Valve Turn ignition off. Disconnect control vacuum hdsam
diverter valve. Start engine and allow to idlevdtuum is present at hose, go to next step. Ifiads
not present, go to step 63).

42) Check Diverter Valve Turn ignition off. Disconnect vacuum hose at digeralve outlet. Check
diverter valve outlet for heat damage and repaietfessary. If no damage is present, go to ngxt ste

43) Connect vacuum pump to AIR diverter valve. Applyid Hg. If vacuum is held, go to next step. If
vacuum is not held, replace AIR diverter valve aadfy symptom is not present.

44) Start engine and allow to idle. Increase engimedgo 1500 RPM. If air flow is present at valve
outlet, go to next step. If air flow is not presegu to step 71).

45) Vent auxiliary vacuum source. Ensure air flow sWvés from valve outlet to dump port or silencer
port. If air flow does not switch, replace AIR diter valve. If air flow switches, go to next step.

46) Turn ignition off. Disconnect vacuum hose from AbRpass valve outlet. Check bypass valve outlet
for heat damage and repair if necessary. If no denmspresent, go to next step.

47) Remove vacuum supply hose from valve. While chregkiacuum, start engine and allow to idle.
Vacuum should be present after a 10 second délagicium is as specified, go to next step. If vacus
not as specified, go to step 63).

48) Connect vacuum pump to AIR bypass valve. ApplynlAg. and hold. If vacuum is held, go to next
step. If vacuum is not held, replace AIR bypasseand verify symptom is not present.

49) Start engine and allow to idle. Check for vacudmAI® bypass valve supply hose. If air flow is
present, go to next step. If air flow is not preasgo to step 71).

50) Connect vacuum pump to AIR bypass valve. Starinengnd allow to idle. Apply 10 in Hg to valve.
Increase engine speed to 1500 RPM. If air flowréspnt at valve outlet, go to next step. If ainfis not
present, replace AIR diverter valve and verify syonpis not present.

51) Allow engine to idle. Vent auxiliary vacuum sour&nsure air flow switches from valve outlet to
dump port or silencer port. If air flow does notitel, replace AIR diverter valve. If air flow swites, gc
to step 63).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 51) to step 63). No test procedures have  been omitted.

63) Check Air By-Pass & Air Diverter Solenoid Turn ignition off. Disconnect suspect solenoidimgr
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harness connector. Connect scan tester to DLCgUsian tester, access Output Test Mode (O
Connect DVOM positive lead to VPWR circuit termimmdilconnector. Connect negative lead to signal
terminal of connector. Observe voltmeter while oygloutputs on and off. If voltage cycles, go tatne
step. If voltage does not cycle, remove DVOM andaystep 76).

64) Check Vacuum To AIR Diverter Or AIR Bypass SolenoidLeave ignition off. Remove vacuum
hose from suspect solenoid. Start engine and dbiadie. If vacuum is present, replace solenoid. If
vacuum is not present, go to next step.

65) Check Vacuum Supply To ReservoifTurn ignition off. Remove vacuum inlet hose aergsir
marked MAN or VAC. Start engine and allow to idlevacuum is present at hose, go to next step. If
vacuum is not present, go to step 69) (if vehies theck valve) or repair vacuum hose (if vehiclesd
not have check valve).

66) Check ReservoirTurn ignition off. Connect vacuum gauge to outlese at reservoir (not marked
MAN or VAC). Start engine and allow to idle for 38conds. If vacuum increases 15-20 in Hg., replace
reservoir outlet hose. If vacuum is not as spetifieplace reservoir

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 66) to step 69). No test procedures have  been omitted.

69) Check Air Flow At Check Valve Turn ignition off. Mark check valve for installati reference.
Remove check valve. Connect vacuum pump to Blatk ai check valve. Connect vacuum gauge to
opposite end of valve. Apply 16 in Hg. and holdvatuum is held, go to next step. If vacuum isheddl,
replace check valve.

70) Leave ignition off. Remove vacuum pump from cheakre. If vacuum is held, no faults are present
and testing is complete. If vacuum is not held|aep check valve.

71) Check Belt TensionEnsure belt tension is correct. If belt tensiondgrect, go to next step. If belt
tension is not correct, go to step 81).

72) Check Air Pump Operation Leave ignition off. Disconnect air supply hosenfrdIR diverter valve
Start engine and allow to idle. Check air flow atrp outlet while varying engine speed. If air fldaes
not increase as engine speed increases, go tatepxtf air flow increases as engine speed inegam
faults are present and testing is complete.

73) Check Silencer & Filter Remove inlet hose (if equipped). Inspect inlet par restriction or
blockage and repair as necessary. If no faultoanmed, replace AIR pump.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 73) to step 75). No test procedures have  been omitted.

75)DTC P0413, DTC P0414, P0416 Or P0417; Voltage FolRR Solenoid Does Not Changdurn
ignition off. Disconnect AIR bypass or diverter sbid connector. Turn ignition on. Measure voltage
between VPWR terminal at connector and negativietyaterminal. If voltage is 10.5 volts or more, go
to next step. If voltage is less than 10.5 vokpair open circuit and repe@tJICK TEST .

76) Check AIR By-Pass & Diverter Solenoid Resistanc&urn ignition off. Disconnect AIR by-pass
and diverter solenoid wiring harness connector. $dearesistance between connector terminals. If
resistance is 50-100 ohms, go to next step. I§t@sce is not 50-100 ohms, replace solenoid arehtep
QUICK TEST .
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77)Check AIRB & AIRD Circuit Resistance Leave ignition off and solenoids disconnected.
Disconnect PCM 104-pin connector. Inspect for dagdggns and repair if necessary. Connect EEC-V
Breakout Box (014-000950), leaving PCM disconneckégiasure resistance between test pin No. 11 at
breakout box and AIRD terminal at solenoid connediteasure resistance between test pin No. 51 at
breakout box and AIRB terminal at solenoid connedfeeither resistance measurement is 5 ohms or
more, repair open circuit and rep€AICK TEST . If both resistance measurements are less than 5
ohms, go to next step.

78) Check AIRB & AIRD Circuit For Short To Ground Leave ignition off and solenoids
disconnected. Measure resistance between test@ihtN(AIRD) and test pins No. 51, 91 and 103 at
breakout box. Measure resistance between test@ibN(AIRB) and test pins No. 51, 91 and 103 at
breakout box. If each resistance measurement @Q@@hms or more, go to next step. If any resiganc
measurement is less than 10,000 ohms, repair tgait to ground and repe@UICK TEST .

79) Check AIRB & AIRD Circuit For Short To Power Leave ignition off and solenoids disconnected.
Measure resistance between test pin No. 11 angitesiNo. 71 and 97 at breakout box. Measure
resistance between test pin No. 51 and test pingNand 97 at breakout box. If any resistance
measurement is less than 10,000 ohms, repair shpower and repeQUICK TEST . If each
resistance measurement is 10,000 ohms or moreceepICM and repeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 79) to step 81). No test procedures have  been omitted.

81) Excessive Belt Nois€heck belt tension. If belt is loose, tighten asassary. If belt is not loose,
check pulley and mounting brackets. Check for se&R pump or broken bolts. Repair or replace as
necessary. If no faults are present, testing isptet®.

CIRCUIT TEST HT - TRACTION ASSIST (TA) SYSTEM

Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This itesised
to diagnose the following:

TA series throttle.
Series throttle stepper motor.
Series throttle controller.

Wiring harness circuits (TP-B, VREF, SIG RTN, VPWRNVR GND, TAPW, TA-B1, TA-B2,
BCOMM, TA-Al, TA-A2 & ACOMM).

Throttle Position Sensor B (TP-B).
Powertrain Control Module (PCM
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Fig. 57: TF-B Operational Range
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Fig. 58: TA System Connectors & Test Circuits

1) DTC P0222: Verify TP-B VoltageThis DTC indicates TP-B voltage was below minimduming
self-test. Possible causes are as follows:

Open or shorted TP-B circuit.
Open or shorted VREF circuit.
Faulty TP-B.
Faulty PCM.

Turn ignition off. Connect scan tester to Data Liddnnector (DLC). Turn ignition on. Using scan &g
access TPB PID. If TPB PID voltage is less thanvdlgs, go to next step. If TPB PID voltage is Odlt
or more, go to step 6).

2) Turn ignition off. Disconnect TP-B wiring harnessnnector. Inspect connector for damage and repair
if necessary. Connect jumper wire between conneetarinals TP-B (Yellow/White wire) and VREF
(Brown/White wire). Turn ignition on. Using scarster, access TPB PID. If PID cannot be accessed, go
to step 5). If PID voltage is 4-6 volts, replace-BRnd repeaQUICK TEST . If voltage is not 4 volts,

go to next step.

3) Leave TP-B disconnected. Turn ignition on. Measunéage between terminals SIG RTN and VREF
at TP-B connector. If voltage is 4-6 volts, go exnstep. If voltage is not 4-6 volts, go@RCUIT
TESTC.
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4) Check TP-B For Open Circuit Turn ignition off. Disconnect PCM 104-pin connactimspect pins

for damage and repair if necessary. Install EECr¥aRout Box (014-000950), leaving PCM
disconnected. Measure resistance between test@iG3N(TP-B) at the breakout box and TP-B terminal
of TP-B wiring harness connector. If resistancé dims or more, repair open in TP-B circuit anceep
QUICK TEST . If resistance is less than 5 ohms, go to next. st

5) Check TP-B Circuit For Short To Ground Or SIG RTN Turn ignition off. Disconnect scan tool
from DLC (if applicable). Measure resistance betwtast pin No. 63 (TB) and test pins No. 51, 91 ¢
103 (PWR GND) at the breakout box. If each restaneasurement is 10,000 ohms or more, replace
PCM and repedUICK TEST . If any resistance measurement is less than h6®, repair TP-B
circuit short to ground or SIG RTN and rep€alICK TEST .

6) Wiggle TestTurn ignition on. Using scan tester, access THR BPlbserve PID for signs of fault. A
fault will be indicated by change in PID voltageghtly tap on sensor. Wiggle wiring harness between
TP-B and PCM. If fault is indicated, isolate anfae as necessary. If no faults are indicatedpgo t
CIRCUIT TEST Z .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 6) to step 10). No test procedures have b  een omitted.

10) DTC P0223: Verify TP-B VoltageThis DTC indicates TP-B voltage was above maxinauwmng
self-test. Possible causes are as follows:

e TP-B circuit shorted to VREF.
e TP-B circuit shorted to PWR.
e SIG RTN circuit open.

Faulty TP-B.

Faulty PCM.

Turn ignition off. Disconnect T wiring harness connector. Connect scan testBata Link Connectc
(DLC). Turn ignition on. Using scan tester, accEB8 PID. If PID voltage is more than 4 volts, go to
next step. If voltage is 4 volts or less, go tslé).

11) Check TP-B For Short To PowerTurn ignition off. Disconnect TP-B sensor wiringrhess
connector. Inspect connector for damage and rdpagcessary. Turn ignition on. Measure voltage
between TP-B terminal at connector and negativietyaterminal. If voltage is 10.5 volts or more, tgo
next step. If voltage is less than 10.5 volts,@step 13).

12) Turn ignition off. Disconnect PCM 104-pin connactimspect pins for damage and repair if
necessary. Install EEC-V Breakout Box (014-0009E@)ying PCM disconnected. Turn ignition on.
Measure voltage between test pin No. 63 (TP-B)tastipins No. 51 and 103 (PWR GND) at the
breakout box. If voltage is 10.5 volts or more,aieghort between PWR and TP-B circuit. Repeat
QUICK TEST . If voltage is less than 10.5 volts, replace P& repeat QUICK TEST.

13) Leave TP-B wiring harness connector disconnedtach ignition on. Using scan tester, access TPB
PID. If PID voltage is less than 0.1 volt, go tohstep. If voltage is 0.1 volt or more, go to si&y).

14) Leave TP-B disconnected and ignition on. Measottage between SIG RTN and VREF terminals
at connector. If voltage is 4-6 volts, replace TBdBsor and repe@UICK TEST . If voltage is not 4-6
volts, go taCIRCUIT TEST C .
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15) Check TP-B Circuit For Short To VREF Leave TP-B disconnected and ignition on. Measure
resistance between test pin No. 63 (TP-B) and ®REN) at the breakout box. If resistance is 10,000
ohms or more, replace PCM and rep@BMCK TEST . If resistance is less than 10,000 ohms, ref@ir T
B circuit short to VREF and repeat QUICK TEST.

16) Wiggle TestTurn ignition on. Using scan tester, access THB BPlbserve PID for signs of fault. A
fault will be indicated by change in PID voltageghtly tap on sensor. Wiggle wiring harness between
TP-B and PCM. If fault is indicated, isolate anfdae as necessary. If no faults are indicatedpgo t
CIRCUIT TEST Z .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 16) to step 20). No test procedures have  been omitted.

20)DTC P1220: Inspect Series Throttle (ST) Systehis DTC indicates series throttle control
malfunctioned during self-test. Possible causesaffellows:

e Stepper motor circuit fault.

e PWR GND circuit open to Series Throttle Contro(i8mC).
e SIG RTN circuit open to STC.

e VPWR circuit open to STC.

e TAPW circuit open or shorted.

o Faulty Series Throttle (ST).

o Faulty ST stepper motor.

e Faulty STC.

o Faulty PCM.

Turn ignition off. Remove air tube from ST. Insp&dt assembly for loose components or restrictions.
Check throttle plate for binding. If throttle plaiends, go to next step. If throttle does not bigal to step
22).

21) Inspect ST Motor Turn ignition off. Remove TA assembly (do not sgp@ ST from main throttle
body). Remove ST stepper motor. Cycle throttlegpthtough full range of travel. Throttle plate slibu
travel freely and throttle gear should contact fto@ws in both directions. If throttle plate bindsplace
ST stepper motor and rep&t/ICK TEST . If throttle does not bind, replace series tiheatnd repeat
QUICK TEST.

22) Turn ignition on. Using scan tester, access THB RIPID voltage is less than 4.5 volts, go tohex
step. If voltage is 4.5 volts or more, go to st8p 3

23)Measure ST Stepper Motor Coil Resistanc&urn ignition off. Disconnect ST stepper motoringy
harness connector. Check for 1-5 ohms resistaribe éllowing ST stepper motor terminals:

e TA-B1 and BCOMM.
e TA-B2 and BCOMM.
e TA-Al and ACOMM.
e TA-A2 and ACOMM.
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If each coil measurement i-5 ohms, go to next step. If any measurement id-5 ohms, replace S
stepper motor and repe@UICK TEST .

BCOMM
TA-B1 TA-B2

TA-A1 TA-A2

ACOMM
G95F 12604

Fig. 59: Stepper Motor Terminals

24) Check ST Stepper Motor Coil For Short Circuit Leave ignition off and ST stepper motor
disconnected. Measure resistance between ST steygper terminals ACOMM and BCOMM. Measure
resistance between ST stepper motor terminals ACGBMNDMM and motor housing. If either
resistance measurement is 10,000 ohms or lesaceeBIT stepper motor and rep@atICK TEST . If

all resistance measurements are 10,000 ohms orandrBTC P1220 is present, go to next step. If DTC
P1220 is not present, check brake system mechamiogbonents for malfunction and repair as
necessary.

25) Check ST Stepper Motor Circuit Continuity Leave ignition off and ST stepper motor
disconnected. Disconnect Series Throttle Contr¢8diC). Measure resistance of each circuit betv
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ST stepper motor connector and STC connector.ylifresistance measurement is 5 ohms or more, r
open circuit and repeQUICK TEST . If all resistance measurements are less thdmispgo to next
step.

26) Check ST Stepper Motor Circuit For Short Leave ignition off. Disconnect scan tester from@®L
(if applicable). Measure resistance of each terhoh&T stepper motor connector and all other teats
of ST stepper motor connector. Measure resistaheaah terminal of ST stepper motor connector and
negative battery terminals. If all resistance measents are 10,000 ohms or more, go to next dtepy
resistance measurements is 10,000 ohms or lesst, shprt circuit and repe@UICK TEST .

27) Check Circuit Voltage To STCLeave STC disconnected. Turn ignition on. Measoitage
between VPWR terminal of STC connector and chagsisnd. If voltage is 10.5 volts or more, go to
next step. If voltage is less than 10.5 volts, iregaen in VPWR circuit and repe@UICK TEST .

28) Turn ignition off. Leave STC disconnected. Meagesastance between SIG RTN terminal of STC
connector and chassis ground. Measure resistatwedre PWR GND terminal of STC connector and
chassis ground. If both resistance measurementssar¢han 5 ohms, go to next step. If either rasce
measurements are 5 ohms or more, repair opentcaedirepeaQUICK TEST .

29) Leave ignition off and STC disconnected. Disconf¥M 104-pin connector. Inspect pins for
damage and repair if necessary. Install EEC-V ByaaBox (014-000950), leaving PCM disconnected.
Measure resistance between test pin No. 45 (TARW)T&APW terminal of STC wiring harness
connector. If resistance is less than 5 ohms, gexo step. If resistance is 5 ohms or more, regaen ir
TAPW circuit and repedUICK TEST .

30) Leave STC disconnected. Turn ignition on. Measwoitage between test pin No. 45 and negative
battery terminal. If voltage is less than .05 vgti,to next step. If voltage is .05 volt or moepair
TAPW circuit short to power and repe@UICK TEST .

31) Turn ignition off. Leave STC disconnected. Measesastance between test pin No. 45 (TAPW) and
test pins No. 51, 91 and 103 at the breakout Horslstance is less than 10,000 ohms, repair sivortit
and repeaQUICK TEST . If resistance is 10,000 ohms or more and DTC2B12 present, go to next
step. If resistance is 10,000 ohms or more and BTE20 is not present, fault is intermittent andncdn

be duplicated at this time. Go @RCUIT TEST Z .

Diagnostic Aid

On every power-up, the series throttle is commandesgIftest from the PCM. To verify this signal, go to h
step.

32) Leave ignition off and STC disconnected. Conne¢OM between test pin No. 45 (TAPW) and 91
(SIG RTN) at the breakout box. While observing DVQOitn ignition on. If DVOM indicates a brief
change of voltage (2.0 volt minimum) as ignitionusned on, replace STC and rep@&tICK TEST . If
DVOM does not indicate a brief change of voltagplace PCM and repeat QUICK TEST.

33) Turn ignition off. Disconnect TP-B sensor wiringrhess connector. Measure voltage between
connector terminals SIG RTN and VREF. If voltagd-8 volts, replace TP-B and rep€it/ICK
TEST . If voltage is not 4-6 volts, go BIRCUIT TEST C .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 33) to step 40). No test procedures have  been omitted.
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40)DTC P1224: Check ST Assemblyrhis DTC should be disregarded if any other DT(espaesent.
DTC P1224 indicates TP-B voltage was out of rangend self-test. Possible causes are as follows:

e TP-B sensor binding or sticking.
o Throttle stop screw misadjusted.
o Faulty TP-B.

o Faulty ST.

Disconnect air tube from ST assembly. Check thedittkage for binding or sticking. Repair if necass
If throttle linkage is okay, go to next step.

41) Turn ignition off. Connect scan tester to Datalkd @onnector (DLC). Turn ignition on. Using scan
tester, access TPB PID. While observing PID voltagsh throttle plate shut and then release. Thrott
plate should not bind or stick. If TPB-PID is 0.3@olt at wide open throttle, go to next stepl FB-

PID is not 0.3-0.9 volt at wide open throttle, ch&T stepper motor and TP-B for damage. If no damag
is present, replace TP-B and rep@atiCK TEST .

42) Measure VREF At TP-B SensorTurn ignition off. Disconnect TP-B wiring harnessnnector.
Inspect connector for damage and repair if necgs$arn ignition on. Measure voltage between SIG
RTN and VREF terminal of TP-B wiring harness cortaedf voltage is 4-6 volts, replace TP-B and
repeat QUICK TEST. If voltage is not 4-6 volts, gpdCIRCUIT TEST C .

CIRCUIT TEST HU - AIR INTAKE SYSTEM

Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iesised
to diagnose the following:

Accelerator linkage.

Air cleaner assembly.

Air inlet tube.

Clean air tube and resonator.

Throttle body assembly.

IMRC actuator assembly.

Intake Manifold Runner Control (IMRC) assembly.

Wiring harness circuits (IMRC, IMRC MONITOR, SIG RTPWR GND and VPWR).
Powertrain Control Module (PCM
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Fig. 60: Air Intake Circuit & Components Schematic
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Fig. 61: IMRC Connector Terminals

1) Confirm Drive Symptom Test drive vehicle. Check for any of the followisgmptoms:
o Accelerator pedal sticking or binding.
e Hard start/long cranking.
o Hesitation or stalls at idle.

Rough idle.

Lack of power.

If symptom is present, go to next step. If symptemot present, fault cannot be duplicated or idiedt
at this time and testing is complete.

2) Check Accelerator Linkagelf linkage sticks, binds or grabs, go to next stépnkage operation is
okay, go to step 7).

3) Turn ignition off. Disconnect accelerator linkaigem throttle body. Inspect cable for freedom of
travel from accelerator pedal to throttle body &gk cable connector. If cable moves freely, gcetd n
step. If cable does not move freely, repair oraeplas necessary.

4) Check Throttle Return Screw Leave ignition off and accelerator linkage discected from throttle
body. Remove clean air tube from throttle bodypét clean air tube for dirt or contamination aaplail
as necessary. Check throttle return screw. If tleroéturn screw is in contact with throttle linlalgver
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arm when throttle is fully closed, go to step 6}htottle screw is not as specified, place a .00@25 mm’
feeler gauge between throttle return screw and lava. Turn screw until it contacts feeler gauge.
Remove feeler gauge. Turn throttle adjust screwtur2 clockwise and go to next step.

5) Check TP Sensor Rang&urn ignition off. Connect scan tester to DLC. A ugnition on. Using scan
tester, access TP PID. While observing TP PID, lsiemove throttle from closed to open position. TP
PID reading changes should be smooth while rotdahngjtle. At closed position, TP PID reading stibul
be 0.53-1.27 volts (11-25%). If TP PID is as spedifremove scan tester and go to next step. PICP

is not as specified, replace throttle body assembly

6) Check Throttle Body Turn ignition off. Disconnect cable from throtbedy. Remove clean air tube.
Snap throttle from wide open to closed positioresaktimes. Slowly cycle throttle from closed tadei
open position. Check for freedom of travel espécidiring initial throttle opening. If throttle meg
freely, fault cannot be duplicated or identifiedras time and testing is complete. If throttle slo®t
rotate freely, replace throttle body assembly.

7) Check Air Filter Check air filter and element. Clean or replacaexsessary. If air filter and element
are okay, go to next step.

8) Check Engine OperationEnsure that the following engine systems are odgaperating condition
before continuing:

e Engine cooling system.
o Exhaust system.

e Fuel pressure.

e PCV system.

If systems are operating correctly, go to next.dtiegpystems are not operating correctly, go to CURT
TEST as indicated:

e Exhaust systenCIRCUIT TEST HF .

e Fuel pressureCIRCUIT TEST HC .

e PCV systemCIRCUIT TEST HG .

e Engine cooling system; repair as necessary.

9) Check For Vacuum LeaksStart engine and allow to idle. Inspect inletsgistem from MAF sensor
intake manifold for cracks, loose connections aitfagaskets. Inspect intake manifold, EGR diaphrag
and vacuum hoses for leaks. Repair or replace@ssgary. If no faults are found, go to next step.

10) Check Idle SpeedTurn all accessories off. Start engine and warmotonal operating temperature.
Connect scan tester to DLC. Using scan testersadéeC PID, idle air percent duty cycle. IAC PID
reading should be approximately 20-45 percentlatsgdeed. If IAC PID values are as specified, go to
next step. If IAC PID values are not as specifgu{o step 12).

11) Check Idle Control PressurelLeave accessories off. With engine operatinglat gbose throttle at
return to idle position. If engine stalls or engspeeed fluctuates excessively before returningley go
to next step. If engine does not stall or fluctyateintake system is okay and testing is complete

12) Check IAC Solenoid FunctionLeave accessories off. With engine operatinglat @isconnect IAC
solenoid wiring harness connector. If engine sphmxs not change, replace IAC solenoid and cleapKee
Alive Memory (KAM). If engine speed changes, prates follows:

o For vehicles without fast idle symptom, go to nebep.
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o For vehicles with fast idle symptom, go to step. 14)

13) Check Throttle Body Turn ignition off. Remove throttle body. With tlttie fully closed, ensure
light cannot be seen between throttle bore an@ p&ap throttle from wide open to closed position
several times. Slowly cycle throttle from closedvide open position. Check for freedom of travel
especially during initial throttle opening. If thtie body is okay, fault cannot be duplicated @nitified
at this time and testing is complete. If faults present, replace throttle body and clear KeepeéAliv
Memory (KAM).

14) Check IAC Circuit For Short To Ground Leave accessories off and IAC solenoid disconecte
Turn ignition off. Disconnect PCM 104-pin connectimspect pins for damage and repair if necessary.
Install EEC-V Breakout Box (014-000950), leavingN®@isconnected. Measure resistance between test
pin No. 83 (IAC) and test pins No. 51 and 103 (P®RD) at the breakout box. If resistance is 10,000
ohms or more, replace PCM and reg@BliCK TEST . If resistance is less than 10,000 ohms, repair
short circuit and repeat QUICK TEST.

15)DTC P1512, P1513, P1516, P1517, P1518, P1519, P1B2637 & P1538TCs P1516 and P1517
indicate control circuit failure. DTCs P1518, P1%8W P1538 indicate IMRC stuck open. DTCs P1512,
P1513 and P1519 indicate IMRC stuck closed. DTC2B18dicates control circuit failure. Possible
causes are as follows:

o Cables improperly routed, binding or seized.

o Damaged or disconnected IMRC housing return springs
e Lever return stop obstructed or bent.

o Lever wide open stop obstructed or bent.

¢ IMRC actuator cable or gears seized.

Visually inspect IMRC cables for correct routingidtire cable core wire has slack at IMRC housing and
stop screw contacts plate. If adjustment is requisee INTAKE MANIFOLD RUNNER CONTROL
(IMRC) in ADJUSTMENTS - 4.2L article. Operate IMRC plates while checking fanding or sticking

If any faults are found, repair as necessary. ffaudts are found, go to next step.

16) Check IMRC Function If IMRC is vacuum controlled, start engine anawadito idle for 20 seconds.
Turn ignition off. Connect scan tester to Data Liddnnector (DLC). Turn ignition on. Using scan éeg
access Output Test Mode (OTM). Turn all outputswhen IMRC is turned on, both levers should
contact wide open stop. One or both levers shouhdact wide open stop (one lever being slightlyisff
acceptable). IRMC levers should cycle fully fromosgd to open position. If faults are present, goetxt
step. If no faults are present proceed as follows:

e With DTC P1512 and/or P1513, go to step 41).
e With DTC P1516 and/or P1517, go to step 64).
e With DTC P1518, go to step 26).
e With DTC P1519, go to step 29).
e With DTC P1537 and/or P1538, go to step 52).

17) Check IMRC Operation Start engine and allow to idle. Apply parking braRaise engine speed to
more than 3500 RPM. When engine speed exceedsR¥BMN one or both levers should contact wide
open stop (one lever being slightly off is accel@abNhen engine speed drops to less than 3000 RPM,
one or both levers should contact closed plate stogw. If levers do not cycle, go to next stepeviers




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

cycle as specified, proceed as follo
e With DTC P1512 and/or P1513, go to step 41).
e With DTC P1516 and/or P1517, go to step 64).
e With DTC P1518, go to step 26).
e With DTC P1519, go to step 29).
e With DTC P1537 and/or P1538, go to step 52).

18) Turn ignition off. Disconnect cables from IMRC astbly. Operate both levers while checking for
binding or sticking. If any faults are found, repas necessary. If no faults are found, proceddliasvs:

e With DTC P1512 and/or P1513, go to step 41).
e With DTC P1516 and/or P1517, go to step 64).
e With DTC P1518, go to step 26).
e With DTC P1519, go to step 29).
e With DTC P1537 and/or P1538, go to step 52).
19) Verify IMRC Circuit Fault Possible causes are as follows:
¢ IMRC control circuit open or shorted to PWR GNDSIG RTN.
e VREF circuit open or shorted to IMRC control circui
o Faulty IMRC module.
o Faulty Powertrain Control Module (PCM).

Turn ignition off. Connect scan tester to Data Liddnnector (DLC). Turn ignition on. Using scan &g
access IMRCF PID. If IMRCF PID display is on, ganext step. If IMRCF PID display is not on, go to
step 36).

20) Check IMRC Voltage Turn ignition off. Disconnect IMRC module wiringaimess connector. Turn
ignition on. Measure voltage between VPWR termatdMRC wiring harness connector and negative
battery terminal. If voltage is 10.5 volts or mage,to next step. If voltage is less than 10.5s/okpair
open in VPWR circuit. Clear PCM memory and ref@aiCK TEST .

21) Measure voltage between PWR GND terminal and VR&®Rinal at IMRC wiring harness
connector. If voltage is 10.5 volts or more, gméxt step. If voltage is less than 10.5 volts, irepaen ir
PWR GND circuit. Clear PCM memory and rep@atiICK TEST .

22) Check IMRC Circuit Driver For Short To Ground Turn ignition off. Measure resistance between
IMRC terminal at wiring harness connector and nggdiattery terminal. If resistance is 10,000 oluns
more, go to next step. If resistance is less tfig@AD ohms, go to step 39).

23) Check IMRC Circuit Driver For Short To Ground Leave ignition off and IMRC module
disconnected. Disconnect PCM 104-pin connectopdasfor damaged pins and repair if necessary.
Connect EEC-V Breakout Box (014-000950), leavindgvPdisconnected. Measure voltage between test
pin No. 42 and test pins No. 51 and 103 (PWR GNireakout box. If voltage is less than one vait, g
to next step. If either voltage is more than onk, vepair short circuit and repeQUICK TEST .

24) Check IMRC Circuit Driver For Open Circuit Leave ignition off and IMRC module disconneci
Measure resistance between IMRC test at breakouabd IMRC terminal at wiring harness connector.
If resistance is less than 5 ohms, go to next $tepsistance is 5 ohms or more, repair open tiand
repealQUICK TEST .
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25) Verify PCM IMRC Driver Reconnect IMRC module. Turn ignition on. Connechper wire
between test pin No. 42 and test pin No. 51 ordid#eakout box. If IMRC plates open, replace PCM
and repea@QUICK TEST . If IMRC plates do not open, replace IMRC modarhel repeat QUICK
TEST.

26)DTC P1518: Check IMRC MONITOR Circuit DTC P1518 indicates low circuit voltage. Possible
causes are as follows:

e IMRC control circuit shorted.
o Faulty IMRC module.
o Faulty Powertrain Control Module (PCM).

Ensure IMRC plates are closed. If IMRC plates grenp go to step 20). Turn ignition off. Connectrsca
tester to Data Link Connector (DLC). Turn ignition. Using scan tester, access IMRCM PID. If PID
voltage is 1.6 volts or more, go to step 34). DRbltage is less than 1.6 volts, go to next step.

27) Turn ignition off. Disconnect IMRC module wiringamess connector. Turn ignition on. Using scan
tester, access IMRCM PID. If PID voltage is 1.6tgar more of what PID was with IMRC module
disconnected, replace IMRC module. If PID voltagjéess than 1.6 volts of what PID was with IMRC
module disconnected, go to next step.

28) Turn ignition off. Leave IMRC module disconnectdtkasure resistance between IMRC terminal at
wiring harness connector and negative battery temMeasure resistance between IMRC terminal and
SIG RTN terminal at wiring harness connector. fiseance is 10,000 ohms or more, replace PCM. If
resistance is less than 10,000 ohms, repair shéMRCM circuit and repeaUICK TEST .

29)DTC P1519DTC P1519 indicates IMRC input is greater thaneeted. Possible causes are as
follows:

e IMRC circuit open.

¢ IMRC circuit shorted to ground or VREF.
e SIG RTN circuit open.

Faulty IMRC module.

o Faulty Powertrain Control Module (PCM).

Turn ignition off. Disconnect IMRC wiring harnessrmector. Connect scan tester to Data Link
Connector (DLC). Turn ignition on. Connect jumpearaxbetween IMRC wiring harness connector
terminal IMRCM and terminal PWR GND or SIG RTN. bigiscan tester, access IMRCM PID (if scan
tester communication exists, remove jumper wire gmtb step 38). If IMRCM PID voltage is 0.2 volt
less, go to step 40). If IMRCM PID voltage is mtiman 0.2 volt, remove jumper wire and go to next
step.

30) Turn ignition off. Leave IMRC module disconnect&dsconnect scan tester from DLC. Measure
resistance between SIG RTN terminal at IMRC wiliragness connector and negative battery termir
resistance is 5 ohms or less, go to next stepslétance is more than 5 ohms, repair open in SIS R
circuit and go to step 33).

31) Check IMRCM Circuit Continuity Leave ignition off and IMRC module disconnectedsddnnect
PCM 104-pin connector. Inspect for damaged pinsrapdir if necessary. Connect EE{Breakout Bo»
(014-000950), leaving PCM disconnected. Measure resisthatween test pin No. 8 (IMRCM) a




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

IMRCM terminal at wiring harness connector. If stance is less than 5 ohms, replace PCM and
step 33). If resistance is 5 ohms or more, rega#ndn IMRCM circuit and go to step 33).

32) Check Circuit Operation Turn ignition off. Reconnect all components. Cartreean tester to Data
Link Connector (DLC). Turn ignition on. Using scaster, access Output Test Mode (OTM). While in
OTM, access IMRCM PID and IMRC PID voltage. Conne®tOM between test pin No. 8 and test pins
No. 51 and 103. If PID voltage and DVOM voltage ka%s than 1.6 volts, go to step 34). If eithetagé

is more than 1.6 volts, replace IMRC module andogoext step.

33) IMRC Drive Cycle Clear PCM memory. Using scan tester, access IMRC IRIRCM PID and
RPM PID. Test drive vehicle with transmission ingBdrive. Complete 3 cycles from complete stop to
speed requiring engine speed in excess of 3500 &Y. vehicle. RepeQUICK TEST and retrieve
all DTCs. If any DTCs are present, go to approprtRCUIT TEST. If any other DTCs are present,
service as necessary. If no DTCs are presentgeisticomplete.

34) Wiggle TestTurn ignition off. Disconnect IMRC module. Conn@amper wire between IMRC
wiring harness connector terminals IMRCM and SIG\RTurn ignition on. Using scan tester, access
IMRCM PID. Observe PID for signs of fault. A fawll be indicated by change in PID voltage froms
than 0.2 volt to more than 1.6 volts. Wiggle wirimgrness between IMRC connector and PCM
connector. If fault is indicated, isolate and ref@a necessary. If no faults are indicated, renmavger
wire and go to next step.

35) Leave IMRC module disconnected. Turn ignition dsing scan tester, access IMRCM PID. Obs
PID for signs of fault. A fault will be indicated/lchange in PID voltage to less than 1.6 volt. idgg
wiring harness between IMRC connector and PCM cctonelf fault is indicated, isolate and repair as
necessary. If no faults are indicated, g&€tRCUIT TEST Z .

36) Continuous Memory DTC P1520: Intermittent Circuit M alfunction Turn ignition off. Reconnect
all components. Connect scan tester to Data Limkn€ctor (DLC). Turn ignition on. Using scan tester,
access Output Test Mode (OTM). While in OTM, acds&RCM PID and IMRC PID. Connect DVOM
between test pin No. 42 and test pins No. 51 add @@mmand outputs on. Observe PID for signs of
fault. A fault will be indicated by sudden changeRID voltage. Wiggle wiring harness between IMRC
connector and PCM connector. If fault is indicated|ate and repair as necessary. If no faults are
indicated, go to next step.

37) Turn ignition on. While observing IMRC plates, \glg wiring harness between IMRC module and
PCM connector. If IMRC plates move while wigglingrhess, fault is indicated. Isolate and repair if
necessary. If no faults are indicated, g&€tRCUIT TEST Z .

38) Leave ignition off and IMRC disconnected. DiscotinieCM 104pin connector. Inspect for damag
pins and repair if necessary. Connect EEC-V BreaBou (014-000950), leaving PCM disconnected.
Measure resistance between test pin No. 8 (IMROM)30 (VREF) at breakout box. If resistance is
10,000 ohms or more, replace PCM and re@a#iiCK TEST . If resistance is less than 10,000 ohms,
repair short between IMRCM and VREF circuit.

39) Leave ignition off and IMRC disconnected. DiscotiieCM 104pin connector. Inspect for damag
pins and repair if necessary. Connect EEC-V BrebBou (014-000950), leaving PCM disconnected.
Measure resistance between test pin No. 42 angitesiNo. 51 and 103 (PWR GND) at breakout box. If
resistance is 10,000 ohms or more, replace PCMepehtQUICK TEST . If resistance is less than
10,000 ohms, repair short to PWR GND in IMRC cointiccuit.

40) Check IMRC Circuit Turn ignition off. Reconnect all components. Cartrezan tester to Data Link
Connector (DLC). Turn ignition on. Using scan teséecess Output Test Mode (OTM). While in OTM,
turn all outputs on. Observe IMRC levers. If leveysle open during output command, go to step I8:
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levers do not cycle open during output commandpggiep 20)

41) Check IMRC Actuator DTC P1512, P1513, P1516 and P1517 indicates IMRtepare stuck
open. Possible causes are as follows:

o Broken or restricted vacuum hoses.

¢ IMRC circuit open.

¢ IMRC circuit shorted to ground or VREF.
e SIG RTN circuit open.

o Faulty IMRC module.

o Faulty Powertrain Control Module (PCM).

For vacuum operated systems, start engine and #&ldadle for 20 seconds. Connect scan tester ta Dat
Link Connector (DLC). Turn ignition on. Using sctaster, access IMRCM PID and IMRC2M PID (if
applicable). Manually rotate IMRC levers. If PIDltage is 1.0 volts or more as levers are rotatedpg
step 47). If PID voltage is not as specified, goeat step.

42) Check IMRC Monitor Signal For vacuum operated systems, start engine and &ladle for 20
seconds. With scan tester connected to DLC, turtiégn on. Using scan tester, access IMRCM PID and
IMRC2M PID. Disconnect both IMRC actuator wiringrhass connectors. Using jumper wire, connect
IMRCM and IMRC2M connector terminals to groundPID voltage change is less than 1.0 volt, go to
next step. If PID voltage change is 1.0 volt or ey@o to step 44).

43) Check IMRC Monitor Resistance Turn ignition off. Leave both IMRC actuator wiritgrness
connectors disconnected. Measure resistance betivédd terminal and PWR GND terminal at
actuator. Measure resistance between IMRC terrama&VPWR terminal at actuator. If resistance is not
100-10,000 ohms, replace IMRC actuator and goeto 38). If resistance is 100-10,000 ohms, fault
cannot be duplicated at this time. GARCUIT TEST Z .

44) Check IMRC Monitor Power Ground Leave ignition off and both IMRC actuator wiringrness
connectors disconnected. Measure resistance be@ENGND terminal at actuator and chassis grc
If resistance is less than 100 ohms, go to negt $teesistance is 100 ohms or more, repair opeulit
go to step 33).

45) Check IMRC Monitor Signal Short To Power Leave ignition off and both IMRC actuator wiring
harness connectors disconnected. Disconnect PCMibOgbnnector. Inspect for damaged pins and
repair if necessary. Connect EEC-V Breakout BoX{000950), leaving PCM disconnected. Turn
ignition on. Connect negative lead of DVOM to tpst No. 77 or 103 (PWR GND) at breakout box.
Check voltage at test pin No. 8. and 9. If voltagkess than 1.0 volt, go to next step. If voltagy.0 volt
or more, repair circuit short to VPWR and go tqs38).

46) Check IMRC Monitor Signal Return Turn ignition off. Leave both IMRC actuator wiritgrness
connectors disconnected. Measure resistance betiMe®@M terminal at actuator and test pin No. 8 .
9. If resistance is less than 5 ohms, replace P@d/ga to step 33). If resistance is 5 ohms or more,

repair open in IMRCM circuit and go to step 33).

47) Check IMRC Output Test Mode Connect scan tester to DLC. Turn ignition on. ldsiean tester,
access IMRCM PID and IMRC2M PID. Observe PID valitart engine and allow to idle. Access
IMRCM PID and IMRC2M PID. If PID values change, fais intermittent and cannot be duplicated at
this time. Go tacCIRCUIT TEST Z . If PID values do not change, go to next step.

48) Check Bank One IMRC Vacuum SignalTurn ignition off. Disconnect left IMRC actuatoasuum
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hose. Ensure hose is not damaged or restrictechébmacuum hose to vacuum gauge. Start engin
allow to idle. If vacuum reading is less than 10Hig, go to next step. If vacuum reading is 1(Hg.or
more, replace IMRC actuator and go to step 33).

49) Check Bank 2 IMRC Vacuum SignalTurn ignition off. Disconnect right IMRC actuateacuum
hose. Ensure hose is not damaged or restrictechécomacuum hose to vacuum gauge. Start engine and
allow to idle. If vacuum reading is less than 10Hig, go to next step. If vacuum reading is 1(Hg.or
more, replace IMRC actuator and go to step 33).

50) Check IMRC Circuit To PCM Turn ignition off. Disconnect PCM 104-pin connactimspect for
damaged pins and repair if necessary. Connect EBTe¥kout Box (014-000950), leaving PCM
disconnected. Measure resistance between test@idNand test pins No. 77 and 103 at breakout b
resistance is 10,000 ohms or more, go to next Htegsistance is less than 10,000 ohms, repair@¥R
circuit short to PWR GND and go to step 33).

51) Check IMRC Circuit For Short Turn ignition off. Connect PCM to breakout box.tiWvacuum
gauge connected to IMRC actuator vacuum hose,estgihe and allow to idle. Connect jumper wire
between test pin No. 42 and test pin No. 77 or(B88R GND) at breakout box. If vacuum reading is
less than 10 in. Hg, replace PCM and go to steplB88xcuum reading is 10 in. Hg or more, replace
IMRC actuator and go to step 33).

52) Check IMRC Actuator DTC P1516, P1517, P1537 and P1538 indicates IMRBtepare stuck
open. Possible causes are as follows:

o Broken or restricted vacuum hoses.

¢ IMRC circuit open.

¢ IMRC circuit shorted to ground or VREF.
e SIG RTN circuit open.

Faulty IMRC module.

o Faulty Powertrain Control Module (PCM).

For vacuum operated systems, start engine and #dladle for 20 seconds. Connect scan tester ta Dat
Link Connector (DLC). Turn ignition on. Using sctaster, access IMRCM and IMRC2M PID. If PID
voltage is less than 1.0 volt, go to next steID voltage is 1.0 volts or more, fault is intertaiit. Go tc
step 54).

53) Check IMRC PID Reading For vacuum operated systems, start engine and &dladle for 20
seconds. With ignition on, use scan tester to acd¢RBCM PID and IMRC2M PID. Proceed as follows:

¢ Disconnect left IMRC actuator connector and note ltage.
¢ Disconnect right IMRC actuator connector and ndi2 Wltage.
e Reconnect right IMRC actuator connector and noi2\Rlltage.
¢ Reconnect left IMRC actuator connector and note Rillage.

If PID values increase is 1.0 volt or more, isokatel replace defective IMRC actuator. Go to stgp 183
PID values do not increase more than 1.0 voltogsteép 55).

54) Wiggle TestFor vacuum operated systems, start engine and &dladle for 20 seconds. After about
30 seconds, vacuum will bleed off and PID valudsahiange. Restart engine if necessary. With igni
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on, use scan tester to access IMRCM PID and IMR@2M Turn ignition ON. Wiggle IMRC wiring
harness between actuator and PCM. Observe PlDgias of fault. A fault will be indicated by a sudde
drop in PID voltage. Wiggle wiring harness betw&ddRC connector and PCM connector. If fault is
indicated, isolate and repair as necessary. Gep38). If no faults are indicated, fault cannet b
duplicated at this time. Go @IRCUIT TEST Z .

55) Check IMRC Vacuum Supply Turn ignition off. Disconnect IMRC actuator vacutnmse. Ensure
hose is not damaged or restricted. Connect vacusa to vacuum gauge. Start engine and allow to idle
If vacuum reading is 10 in. Hg or more, go to n&ep. If vacuum reading is less than 10 in. Hgairep
vacuum circuit and go to step 33).

56) Turn ignition off. Disconnect left IMRC actuatoasuum hose. Ensure hose is not damaged or
restricted. Connect vacuum hose to vacuum gaugg. é3tgine. Raise engine speed to 3500 RPM. If
vacuum reading is less than 10 in. Hg, go to ned.df vacuum reading is 10 in. Hg or more, gatp

60).

57) Check VPWR Circuit Turn ignition off. Disconnect IMRC actuator wiritgirness connector. Turn
ignition on. Measure voltage between VPWR termofalonnector and chassis ground. If voltage is 10.5
volts or more, go to next step. If voltage is lgsmn 10.5 volts, repair open circuit and go to SB8p

58) Check IMRC Circuit For Open Turn ignition off. Disconnect PCM 104-pin connactimspect for
damaged pins and repair if necessary. Connect EBZe®kout Box (014-000950), leaving PCM
disconnected. Measure resistance between test@id2Nat breakout box and IMRC terminal at actuator
wiring harness connector. If resistance is less fhahms, go to next step. If resistance is 5 obims
more, repair open in IMRC circuit and go to step. 33

59) Check IMRC Circuit To PCM Turn ignition on. Measure voltage between testNin 42 and test
pins No. 77 and 103 at breakout box. If voltageds$ volts or more, repair IMRC circuit short to R
or VPWR. If voltage is less than 10.5 volts, repl8@dRC vacuum actuator. Go to step 33).

60) Check VPWR Circuit Turn ignition off. Disconnect both IMRC sensor i@ harness connectors.
Turn ignition on. Measure voltage between VPWR teaiof each connector and chassis ground. If
voltage is 10.5 volts or more, go to next stepoltage is less than 10.5 volts, repair open in \FPW
circuit and go to step 33).

61) IMRCM Circuit Check For Short To Ground Turn ignition off. Leave both IMRC sensor wiring
harness connectors disconnected. Disconnect sst@n teom DLC. Measure resistance between IMF
terminal at both connectors and chassis grourrési§tance is more than 10,000 ohms, go to nemt Kt
resistance is 10,000 ohms or less, go to step 63).

62) IMRC Sensor CheckLeave ignition off and both IMRC sensor wiring hass connectors
disconnected. Measure resistance between IMRCratand PWR GND terminal at both sensors. If
resistance is 1000-10,200 ohms, reconnect all caemds and go to step 33). If resistance is not 1000
10,200 ohms, replace IMRC sensor and go to step 33)

63) Check PCM For Internal Short Leave ignition off and both IMRC sensor wiring hess
connectors disconnected. Measure resistance betestpin No. 8 and test pins No. 77 and 103 at
breakout box.

64) Determine IMRC Fault Path DTC P1516 or P1517 indicate IMRC plates are opesiased time
exceeded PCM program. For vacuum operated systgtansengine and allow to idle for 20 seconds.
Connect scan tester to Data Link Connector (DL@)nTignition on. Using scan tester, access IMRCM
PID. Access IMRC2M PID. If PID voltage is less tHa0 volts, go to step 29) for electronic contrdlle
systems or step 41) for vacuum controlled systénfdD voltage is 3.0 volts or more, go to step &)
electronic controlled systems or step 55) for vacwantrolled system:
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65) Check IMT Valve & Vacuum Actuator Connection Turn ignition off. Disconnect IMT valve and
vacuum actuator wiring harness connector. Inspraldmaged or loose pins and repair if necesshary. |
no faults are found, go to next step.

66) Check IMT Valve & Vacuum Actuator VPWR Circuit For Open Turn ignition off. Measure
resistance between chassis ground and VPWR teratimisdT valve wiring harness connector. If voltage
is 10.5 volts or more, go to next step. If voltagkess than 10.5 volts, repair open in VREF circui

67) Check IMT Valve & Vacuum Actuator Circuit For Open Turn ignition off. Leave IMT valve
wiring harness connector disconnected. Disconn€& R04-pin connector. Inspect for damaged pins
and repair if necessary. Connect EEC-V Breakout @®d4-000950), leaving PCM disconnected.
Measure resistance between test pin No. 46 at bueédlox and IMT VALVE terminal at harness
connector. If resistance is less than 5 ohms, gexo step. If resistance is 5 ohms or more, regaen ir
IMT VALVE circuit.

68) Check IMT Valve & Vacuum Actuator Circuit For Short To PWR GND Leave ignition off.
Disconnect scan tester from DLC (if applicable)ate PCM and IMT valve wiring harness connector
disconnected. Measure resistance between testgidNand test pins No. 77 and 103 at breakoutlib
resistance is more than 10,000 ohms, go to next Bteesistance is 10,000 ohms or less, repair IMT
VALVE circuit short to PWR GND circuit.

69) Check IMT VALVE Circuit Short To VREF Or VPWR Leave PCM and IMT valve wiring
harness connector disconnected. Turn ignition ceaddre voltage between test pin No. 46 and test pin
No. 77 and 103 at breakout box. If voltage is MaBs or more, repair IMT VALVE circuit short to
VREF or VPWR. If voltage is less than 10.5 volts,tg next step.

70) Check IMT Valve Actuator Internal Resistance Turn ignition off. Reconnect IMT valve wiring
harness connector. Leave breakout box installedP&id disconnected. Disconnect scan tester from
DLC (if applicable). Measure resistance betweehges No. 46 and 97 (VPWR) at breakout box. If
resistance is 65-85 ohms (SOHC engine) or 5-300sdlathexcept SOHC engine), replace PCM. If
resistance is not as specified, replace IMT VALVE.

71) Perform IMRC Wiggle Test Turn ignition off. Connect scan tester to DLC. iiginition on. Using
scan tester, access IMRCM PID. Observe PID valueewiggling wiring harness between IMRC
monitor connector and PCM. If PID value fluctuaiges)ate fault and repair as necessary. If PID&alu
does not fluctuate, replace PCM and go to step 38).

CIRCUIT TEST HW - EVAPORATIVE EMISSION PURGE FLOW S YSTEM

Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iesised
to diagnose the following:

Leaks in fuel tank, filler cap or vapor hoses.

Wiring harness circuits (CANP SIG, PF, PWR GND, VMKkd VPWR).
Faulty Canister Purge (CANP) solenoid.

Faulty Purge Flow (PF) Sensor.

Faulty Vapor Management Valve (VMV).

Faulty carbon caniste
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o Faulty PCM.
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Fig. 62: EVAP Components Using Purge Flow System
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Fig. 64: VMV Test Circuit & Connector Terminals

1) DTC P0443: Check VPWR Circuit VoltageDisconnect Canister Purge (CANP) solenoid or Vapor
Management Valve (VMV) wiring harness connectornmignition on. Measure voltage between VP
terminal of CANP solenoid or VMV wiring harness oeattor and battery ground. If voltage is 10.5 volts
or more, go to next step. If voltage is less th@sb olts, repair open in VPWR circuit and repeat
QUICK TEST .

2) Check Component Resistanc&urn ignition off. Leave CANP or VMV wiring harnggonnector
disconnected. Measure resistance between CANPadlenVMV terminals. For CANP solenoid, if
resistance is 30-90 ohms, go to next step. For Vi¥Iésistance is 30-36 ohms, go to step 4). If
resistance is not as specified, replace CANP saemnovVMV. Clear PCM memory and repe@tUICK
TEST .

3) Check CANP Solenoid For Internal ShortTurn ignition off. Leave wiring harness connector
disconnected. Measure resistance between eaclogbterminal and CANP solenoid housing. If each
resistance measurement is more than 90 ohms, CANRad is okay. Go to next step. If resistance is
not as specified, replace CANP solenoid. Clear RGdmory and repe&QUICK TEST .

4) Check VMV Circuit Continuity Leave ignition off and CANP or VMV wiring harnessnnector
disconnected. Disconnect PCM wiring harness coonelctspect pins for damage and repair as
necessary. Install EEC-V Breakout Box (014-0009E@)ying PCM disconnected. Measure resistance as
follows:
e For CANP solenoid, between test pin No. 67 at waakox and EVAP CANP terminal of CANP
solenoid wiring harness connector.
e For VMV, between test pin No. 56 at breakout boa ¥MV terminal of VMV wiring harness
connector.

If resistance is less than 5 ohms, go to next $tepsistance is 5 ohms or more, repair open tiand
repeatQUICK TEST .

5) Check Circuit For Short To PWR GND Leave ignition off. Disconnect scan tester from@(if
applicable). Measure resistance between test pirt6RIECANP solenoid) or 56 (VMV) and test pins No.
24 and 103. If each resistance is more than 1®@6éts, go to step 17). If resistance is 10,000 otlyims
less, repair EVAP CANP/VMV circuit short to PWR GNidcuit. Clear PCM memory and repeat
QUICK TEST .

6) Continuous Memory DTC P1443This DTC can set by Idle Air Control (IAC) valvpeed error
during vehicle operation. If Continuous Memory DIPC507 is also present, go@RCUIT TEST

KE , step 30). Connect scan tester to Data Link Coion€DLC). Turn ignition on. Using scan tester,
access IAC PID, TP PID and RPM PID. Turn all acoass off. Start engine and allow to idle. IAC duty
cycle should be 20-45%. Observe IAC PID and RPM féi0ndication of fault while shaking and
bending IAC valve wiring harness and connectoralltfwill be indicated by sudden increase of engine
speed and decrease in IAC duty cycle. If faulhdicgated, isolate and repair as necessary. If ulb itagc
to step 8).

7) Check Purge Flow (PF) Senso€onnect scan tester to Data Link Connector (DISTart engine and
allow to idle. Disconnect PF sensor wiring harnessnector. Inspect connector for damage and rédpair
necessary. Using scan tester, access PF PID tédgeofluctuates, go to step 9). If voltage does not
fluctuate as specified, go to next st
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8) Continuous Memory DTC P1443; Visually Inspect EVAPSystemLeave ignition off. Ensure fuel

fill cap is installed correctly. Check vacuum hastween fuel tank and carbon canister for faulledR
for carbon canister cracks or damage. Check fdritéunk damage. Check for damaged orifice rollover
valve. Repair or replace as necessary. If no famdfound on models equipped with CANP solenoad, g
to next step. If no faults are found on models pped with VMV, go to step 21).

9) Check CANP Solenoid For Vacuum Leal_eave ignition off. Disconnect CANP solenoid wigin
harness connector. Disconnect hoses from CANP aiole@onnect vacuum pump to intake manifold
side of CANP solenoid. Using vacuum pump, applynléig to solenoid. If vacuum is held for 20
seconds, leave pump connected and go to nextltgmuum is not held for 20 seconds, replace CANP
solenoid and repe&UICK TEST .

10) Leave ignition off and CANP solenoid wiring haree®nnector disconnected. Connect scan tester to
DLC. Turn ignition on. Using scan tester, accestpOiTest Mode and command CANP solenoid on.
Using vacuum pump, apply 16 in. Hg to solenoid. WBANP solenoid is commanded on, vacuum
should be released. If solenoid does not operatspexcified, replace CANP solenoid and reggatCK
TEST .

If solenoid operates as specified, check fuel véyoses between carbon canister and CANP solenpoid fo
damage or restriction. Repair as necessary.

11) Check For Vacuum At Purge Flow (PF) Sensofurn ignition off. Ensure PF sensor is connected.
Reconnect CANP solenoid. Remove hose from manvatdhium at PF sensor and attach vacuum gauge
to hose. Start engine and allow to idle. If vacusrO in Hg. or more, check for small vacuum leak
between PF sensor and intake manifold. Repair @sssary and repe@UICK TEST . If vacuum is les
than 10 in Hg., repair large vacuum leak or bloekeghose between PF sensor and intake manifold.
Repair as necessary and repeat QUICK TEST. If DI@4B is still present, go to next step.

12) Check CANP Solenoid Resistanc&urn ignition off. Leave CANP wiring harness contue
disconnected. Measure resistance between CANPadlerminals. If resistance is 30-90 ohms, go to
next step. If resistance is not as specified, EP@ANP solenoid. Clear PCM memory and repeat
QUICK TEST .

13) Check Circuit For Short To VPWR Leave ignition off. Disconnect PCM wiring harnessnector.
Inspect pins for damage and repair as necessatalllEEC-V Breakout Box (014-000950), leaving

PCM disconnected. Measure resistance betweenitelliop 67 (CANP solenoid) or 56 (VMV) and test
pins No. 71 and 97 at breakout box. If each restgtas more than 10,000 ohms, replace PCM andtepea
QUICK TEST . If resistance is 10,000 ohms or less, repair B\ANP/VMYV circuit short to VPWR
circuit. Clear PCM memory and repeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 13) to step 21). No test procedures have  been omitted.

21) Check VMV Housing Turn ignition off. Reconnect VMV wiring harnessmeeector. Disconnect
VMV fuel vapor hose from intake manifold port at WMDisconnect VMV fuel vapor hose from vapor
canister port at VMV. Attach vacuum pump with gatgétake manifold port at VMV. Using vacuum
pump, apply 16 in. Hg to VMV. If vacuum is not hetdplace VMV and repe&QUICK TEST . If
vacuum is held, go to next ste
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Fig. 65: VMV Hose Ports

22) Check VMV Filter Turn ignition off. Disconnect vacuum input hosenfr VMV. Using a vacuum
pump, apply 15 in. Hg to VMV. If vacuum is not hetdmove vacuum pump and go to next step. If
vacuum is held or bleeds off slowly, service VMYtd. If filter cannot be serviced, replace VMV.

23) Check VPWR Circuit Voltage Turn ignition off. Connect PCM to breakout boxsBannect VMV
wiring harness connector. Turn ignition on. Meastokage between VPWR terminal of VMV wiring
harness connector and battery ground. If voltad®iS volts or more, go to next step. If voltagéess
than 10.5 volts, repair open in VPWR circuit ande@QUICK TEST .

24) Check VMV Turn ignition off. Ensure PCM is connected to tie# box. Reconnect VMV vacuum
input hose. Disconnect fuel vapor to carbon cantstse. Connect vacuum gauge to vacuum port.
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engine and allow to idle for 5 minutes. Vacuum gasigould read zero. Connect jumper wire betv
test pin No. 56 (VMV) and test pin No. 51 or 103eg¢akout box. Vacuum should be about engine
manifold vacuum. If vacuum is not as specified]aep VMV and repeadUICK TEST . If vacuum is
as specified, remove vacuum gauge and jumper Goeo next step.

25) Turn ignition off. Reconnect VMV wiring harnessmeeector. Disconnect upper and lower hose from
VMV. Start engine and allow to idle. Check for vaauat open end of hoses. If vacuum is presenteleav
hoses disconnected and go to next step. If vacaumtipresent, check hoses for correct routinguiens
hoses are not damaged or restricted. Repair cagels necessary.

26) Turn ignition off. Ensure VMV wiring harness comtar is connected. Disconnect vacuum input
hose from VMV. Using a vacuum pump, apply 16 in.telg/MV. If vacuum bleeds off imnmediately,
fault is intermittent and cannot be duplicatedh#éd time. Testing is complete. If vacuum is notlobdf
immediately, check hoses for damage or restriciR@pair or replace as necessary and réDECK
TEST .

27) Continuous Memory DTC P1444Turn ignition off. Disconnect PF sensor wiring t@ss connectc
Inspect pins for damage and repair as necessacpnRect PF sensor wiring harness connector. Connect
scan tester to Diagnostic Link Connector (DLC).Tignition on. Using scan tester, access PF PIBF

PID voltage is 0.4 volt or less, go to next stéHF PID voltage is 0.2 volt or less, go to step &0

voltage is more than 0.4 volt or more, fault iemittent. Go to step 32).

28) Turn ignition off. Disconnect PF sensor wiring te@ss connector. Ensure PF sensor temperature is
55-80°F (13-27°C). Measure resistance between Rsoseerminal No. 1 and No. 2. Resistance should
be less than 160 ohms. Measure resistance betwesarBor terminal No. 1 and No. 3. Resistance
should be less than 190 ohms. If resistance ipexsfeed, go to next step. If resistance is nat@ecified
replace PF sensor and rep@&atICK TEST .

29) Check For Open In VPWR Circuit Leave ignition off and PF sensor disconnectedc@isect

PCM wiring harness connector. Inspect pins for dgerend repair as necessary. Install EEC-V Breakout
Box (014-000950), leaving PCM disconnected. Measesestance between pin No. 1 at PF sensor and
test pins No. 71 and 91 at breakout box. If restds less than 5 ohms, go to next step for DTE&R1

or step 34) for DTC P1445. If resistance is 5 olemshore, repair open in VPWR and rep@atICK

TEST .

30) Leave ignition off and PF sensor disconnecteduEnBF sensor temperature is 55-80°F (13-27°C).
Measure resistance between PF sensor terminal &lad Xo. 3. If resistance is more than 25.5 ohmos, g
to next step. If resistance is not as specifigolace PF sensor and rep€ICK TEST .

31) Check PF Circuit For Short To VPWR Leave ignition off and PF sensor disconnectedc@isect
PCM wiring harness connector. Inspect pins for dgerend repair as necessary. Install EEC-V Breakout
Box (014000950), leaving PCM disconnected. Disconnect sester from DLC (if applicable). Meast
resistance between breakout box test pin No. 1tesigins No. 24 and 103. If each resistance imo
than 10,000 ohms, replace PCM and repBalCK TEST . If any resistance is 10,000 ohms or less,
repair PF circuit short to PWR GND. Clear PCM meynamd repeat QUICK TEST.

32) Wiggle Test Solenoid & HarnessTurn ignition off. Using scan tester, access PPB. Rbserve PF
PID for indication of fault while shaking and bendiPF sensor wiring harness and connector. A fault
will be indicated by sudden change of voltage. ligmly on PF sensor to simulate road shock. Iitfesu
indicated, isolate and repair as necessary. lanti s indicated, go t€IRCUIT TEST Z .

33) Continuous DTC P1445Turn ignition off. Disconnect PF sensor wiring iess connector. Inspect
pins for damage and repair as necessary. RecoRRes#nsor wiring harness connector. Connect scan
tester to Diagnostic Link Connector (DLC). Turnitgpm on. Using scan tester, access PF PID. If BF
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voltage is more than 4.8 volts, go to step 28yolfage is 4.8 volts or less, go to step «

34) Check Purge Flow (PF) Sensorrurn ignition off. Disconnect PF sensor wiring i@ss connector.
Allow sensor to cool to room temperature. Measasgstance between terminal No. 1 and No. 2. If
resistance is 40-230 ohms, go to next step. Ift@sce is not 40-230 ohms, replace PF sensor pedtre
QUICK TEST .

35) Check PF Circuit Short To VPWR Leave PF sensor disconnected. Turn ignition orasdee
voltage between PF terminal of sensor wiring hasrmesinector and battery ground. If voltage is 10.5
volts or more, go to next step. If voltage is l#smn 10.5 volts, go to step 37).

36) Turn ignition off. Leave PF sensor disconnectedcbnnect PCM wiring harness connector. Inspect
pins for damage and repair as necessary. Inst@t¥Breakout Box (014-000950), leaving PCM
disconnected. Turn ignition on. Measure voltagevkeh breakout box test pin No. 11 and test pins No.
24 and 103. If voltage is greater than 10.5 vodpair PF circuit short to VPWR and rep€alICK

TEST . If voltage is 10.5 volts or less, replace PCM aspeat QUICK TEST.

37) Check PF Circuit For Open in HarnessTurn ignition off. Leave PF sensor disconnected.
Disconnect PCM wiring harness connector. Inspat for damage and repair as necessary. Install EEC-
V Breakout Box (01400950), leaving PCM disconnected. Measure resisthrtween breakout box t

pin No. 11 and PF terminal at sensor wiring harmessector. If resistance is less than 5 ohmspgo t

next step. If resistance is 5 ohms or more, regga@n in PF circuit. Clear PCM memory and repeat
QUICK TEST .

38) Check PWR GND Circuit For Open in HarnessLeave ignition off and PF sensor disconnected.
Measure resistance between breakout box test mn&MNand 103. If resistance is less than 5 ohms,
replace PCM and repe@UICK TEST . If resistance is 5 ohms or more, repair opePWR GND
circuit and repeat QUICK TEST.

39) Wiggle Test Solenoid & HarnesdsTurn ignition off. Connect scan tester to DLC. hégscan tester,
access PF PID. Observe PF PID for indication oft fahile shaking and bending PF sensor wiring
harness and connector. A fault will be indicatedsbgiden change of voltage. Tap lightly on PF setwsor
simulate road shock. If fault is indicated, isolat® repair as necessary. If no fault is indicagedo
CIRCUIT TEST Z .

40) Continuous Memory DTC P0443: Check VMV Circuit For Intermittent Failure RepeaQUICK
TEST . If Continuous Memory DTC P0443 is still presagu,to next step. If Continuous Memory DTC
P0443 is not present, go to step 1).

41) Wiggle Test Solenoid & HarnessTurn ignition off. Disconnect PCM wiring harnessnoector.

Inspect pins for damage and repair as necessatalllEEC-V Breakout Box (014-000950), leaving

PCM disconnected. Using DVOM, measure resistantedan test pin No. 67 (CANP solenoid) or 56
(VMV) and test pins No. 71 and 97. Observe DVOMifatication of fault while shaking and bending
VMV wiring harness and connector. A fault will bedicated by resistance measurement of less than 30
ohms or more than 36 ohms (VMV) or 90 ohms (CANRmswid). Tap lightly on VMV to simulate road
shock. If fault is indicated, isolate and repainasessary. If no fault is indicated, goaQtRCUIT TEST

Z.

CIRCUIT TEST HX - EVAPORATIVE EMISSION (EVAP) MONIT OR & SYSTEM
Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iesisec
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to diagnose the followin

o Leaks in fuel tank, filler cap or vapor hoses.

o Faulty Canister Vent (CV) solenoid.

o Faulty Fuel Tank Pressure (FTP) Sensor.

o Faulty fuel vapor valve.

o Faulty fuel vapor control valve (if equipped).

o Faulty carbon canister.

e Wiring harness circuits (CV, FTP, PWR GND, VMV, VRRMNd VREF).
o Faulty PCM.

VAPOR MANAGEMENT

VALVE (NORMALLY CLOSED) ('
X INTAKE MANIFOLD
- VACUUM SOURCE
1/8 TURN
FUEL FILLER
CAP
= ATMOSPHERIC
_ VENT
FUEL VAPOR FUEL VAPOR i
VALVE VALVE
L. )1
FUEL TANK CANISTER VENT SOLENOID
PRESSURE SENSOR (NORMALLY OPEN)
FUEL TANK
FUEL VAPOR STORAGE
CANISTER(S)

G96J29149

Fig. 66: EVAP Component:
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Fig. 67: CV Solenoid Connector & Test Circuit

—
“TEST PIN 62()—— FTP 1 R
“TEST PIN91(O—SIG RTN i] -] SENSOR
“TEST PIN 90— VREF 1 ESNHE: TR
[ —

i

*TEST PINS LOCATED ON BREAKOUT BOX
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE

(G96J01004

Fig. 68: FTP Connector & Test Circuit




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

VAPOR
*TEST PIN 56 (& VMV (] MANAGEMENT
*TEST PIN 71/97 VPWR EﬁlﬁvNEEss
FROM EEC-V CONNECTOR

POWER RELAY
*TEST PINS LOCATED ON BREAKOUT BOX

ALL HARNESS CONNECTORS VIEWED IN MATING SURFACE
G96C01005

Fig. 69: VMV Connector & Test Circuit

1) Continuous Memory DTC P0442 Or P144Zurn ignition off. Ensure fuel fill cap is corrégt
installed. Ensure cap is not damaged or excessivety. Service or replace as necessary and verify
symptom is repaired. If fuel fill cap is okay, goriext step.

2) Leave ignition off. Check all fuel vapor hoses diamage or restrictions. Ensure hose connecti@ns ar
tight. Service or replace as necessary and veyifypsom is repaired. If fuel vapor hoses are okaytog
step 61).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 2) to step 6). No test procedures have be  en omitted.

6) Continuous Memory DTC P0443PerformQUICK TEST . If DTC P0443 is present in Continuous
Memory only, go to step 12). If DTC P0443 is prasarKOEO or KOER self-test, go to next step.

7) DTC P0443: Check VPWR Circuit VoltageTurn ignition off. Disconnect Vapor Management W&
(VMV) wiring harness connector. Turn ignition onelsure voltage between VPWR terminal of VMV
wiring harness connector and battery ground. Ifag# is 10.5 volts or more, go to next step. Itagé is
less than 10.5 volts, repair open in VPWR circod aepeaQUICK TEST .

8) Check VMV ResistanceTurn ignition off. Leave VMV wiring harness contecdisconnected.
Measure resistance between CANP solenoid or VMMitaals. If resistance is 30-36 ohms, go to next
step. If resistance is not as specified, replaceNdvid repeaQUICK TEST .

9) Check VMV Circuit ResistancelLeave ignition off and VMV wiring harness connectitsconnectec
Disconnect PCM wiring harness connector. Inspetw for damage and repair as necessary. Install EEC-
V Breakout Box (014300950), leaving PCM disconnected. Measure resistaetween test pin No. 5€
breakout box and VMV terminal of VMV wiring harnessnnector. If resistance is less than 5 ohms, go
to next step. If resistance is 5 ohms or more,iregeen circuit and repeQUICK TEST .

10) Check Circuit For Short To PWR GND Leave ignition off and VMV wiring harness connecto
disconnected. Disconnect scan tester from DLCpfifiaable). Measure resistance between test pir
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56 (VMV) and test pins No. 24 and 103. If resis&rg10,000 ohms or less, repair VMV circuit shot
PWR GND circuit. Clear PCM memory and rep@uICK TEST . If each resistance is more than
10,000 ohms, go to step 57) if DTC P1450 is presegb to next step if DTC P1450 is not present.

11) Leave ignition off and VMV disconnected. Turn igon on. Measure voltage between breakout box
test pin No. 56 and test pins No. 51 and 103. liage is greater than 10.5 volts, repair VMV citcui
short to VPWR and repe@UICK TEST . If voltage is 10.5 volts or less, replace PCM agpeat

QUICK TEST.

12) Wiggle Test VMV & Harness Turn ignition off. Disconnect PCM wiring harnessoector. Inspect
pins for damage and repair as necessary. Inst@t¥Breakout Box (014-000950), leaving PCM
disconnected. Using DVOM, measure resistance bettest pin No. 56 (VMV) and test pins No. 71 i
97. Observe DVOM for indication of fault while shiag and bending VMV wiring harness and
connector. A fault will be indicated by resistamseasurement of less than 30 ohms or more than 36
ohms. Tap lightly on VMV to simulate road shockfddlt is indicated, isolate and repair as necgsstar
no fault is indicated, go t6IRCUIT TEST Z .

13) Continuous Memory DTC P0446Turn ignition off. Remove fuel fill cap. Connedas tester to
DLC. Turn ignition on. Using scan tester, accesB NMTPID. Record FTP V PID voltage. Install fuel fil
cap to first click. If FTP V PID voltage is 2.4-28lts, go to step 15). If FTP V PID voltage is 2o4-
2.8 volts, go to next step.

14) Check VREF At FTP Connector Turn ignition off. Disconnect FTP wiring harnessioector. Turn
ignition on. Measure voltage between VREF termaral SIG RTN terminal at wiring harness conne:
If voltage is 4-6 volts, replace FTP sensor anéa¢QUICK TEST . If voltage is not 4-6 volts, go to
CIRCUIT TEST C .

15) Check Carbon CanisterCheck for restrictions at carbon canister atmospkient port. Check for
restrictions in purge air inlet tube (large diamétese) between CV solenoid and atmosphere. Repair
replace as necessary. If no faults are found, gexo step.

16) Check CV Solenoid Filter PortDisconnect purge air inlet tube (large diameteseidrom CV
solenoid. If vehicle is not equipped with purgeiaiet tube, go to next step. Locate opposite dridlme
(in fuel filter housing). Drop a 3/8" ball bearingo tube. If ball bearing passes through tubetogoext
step. If ball bearing does not pass through tubejce or replace tube as necessary and répadtK
TEST .

17) Check CV Solenoid Mechanical OperatiorRemove CV solenoid hose. Connect vacuum pump to
solenoid. Using vacuum pump, apply 16 in. Hg tesold. If vacuum is held for one minute, replace CV
solenoid and repe&UICK TEST . If vacuum is not held for one minute, go to sd¢for Pickup or go

to next step for all models except Pickup.

18) DTC P0446Turn ignition off. Connect scan tester to DLC. ifignition on. Using scan tester,
access EVAPCVF PID. If scan tester indicates YESognhext step. If scan tester does not indicat8,YE
go to step 21).

19) Check CV Solenoid Resistanc&urn ignition off. Disconnect CV solenoid wiringiiness connectt
Measure resistance between CV and VPWR termirsdlahoid. If resistance is less than 45 ohms,
replace CV solenoid and repé&@ICK TEST . If resistance is 45 ohms or more, go to nexi.ste

20) Check Circuit For Short To PWR GND Leave ignition off. Disconnect PCM wiring harness
connector. Inspect pins for damage and repair esssary. Install EEC-V Breakout Box (014-000950),
leaving PCM disconnected. Measure resistance battese pin No. 67 (CV) and test pins No. 51 and
103. If each resistance is more than 10,000 oheptace PCM and repe@UICK TEST . If resistance
is 10,000 ohms or less, repair CV circuit sho®WR GND circuit. Clear PCM memory and rep
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QUICK TEST.

21)Wiggle Test CV Solenoid & HarnessTurn ignition on. Using scan tester, access EVAP®D.
Observe EVAPCVF PID for indication of fault whileaking and bending CV solenoid wiring harness
and connector. A fault will be indicated by a chamg EVAPCVF PID voltage. Tap lightly on CV
solenoid to simulate road shock. If fault is indéxh isolate and repair as necessary. If no fault i
indicated, go t€CIRCUIT TEST Z .

22)DTC P0452; Check For Fuel Saturation Of FTP Sensofurn ignition off. Connect scan tester to
DLC. Check FTP wiring harness connector for danm@ageel contamination. Repair or replace if
necessary. If connector is okay, go to next step.

23) Verify FTP Signal Voltage Leave ignition off. Connect scan tester to DLCrTignition on. Using
scan tester, access FTP V PID. If FTP V PID is tkas 0.22 volts, go to next step. If FTP V PIDi&2
volts or more, go to step 27).

24) Induce Opposite FTP Signaleave ignition off. Disconnect FTP wiring harnessinector. Connect
jumper wire between FTP terminal and VREF termatalonnector. Turn ignition on. Using scan tester,
access FTP V PID. If scan tester error occurspgeekt step. If FTP V PID is 4-6 volts, replace FARi
repeatQUICK TEST . If FTP V PID is not 4-6 volts, remove jumper &gind go to next step.

25) Check VREF At FTP Connector Turn ignition off. Disconnect FTP wiring harnessaector. Turn
ignition on. Measure voltage between VREF termaral SIG RTN terminal at wiring harness conne:
If voltage is 4-6 volts, go to next step. If voleag not 4-6 volts, go t6€IRCUIT TEST C .

26) Check Circuit For Short To PWR GND Or SIG RTN Leave ignition off and FTP disconnected.
Disconnect PCM wiring harness connector. Inspew for damage and repair as necessary. Install EEC-
V Breakout Box (014-000950), leaving PCM disconadcDisconnect scan tester from DLC. Measure
resistance between test pin No. 62 (FTP) and testiyo. 51, 91 and 103. If each resistance is rtiae
10,000 ohms, replace PCM and rep@liCK TEST . If resistance is 10,000 ohms or less, repair FTP
circuit short to SIG RTN or PWR GND circuit. ClddEM memory and repeat QUICK TEST.

27)Wiggle Test CV Solenoid & HarnessTurn ignition on. Using scan tester, access FTHD.
Observe FTP V PID for indication of fault while gireg and bending FTP sensor wiring harness and
connector. A fault will be indicated by a changd=ifP V PID voltage. Tap lightly on FTP sensor to
simulate road shock. If fault is indicated, isolat® repair as necessary. If no fault is indicagedo
CIRCUIT TEST Z .

28)DTC P0453Turn ignition off. Connect scan tester to DLC. ugnition on. Using scan tester,
access FTP V PID. If FTP V PID is 4.5 volts or legs to step 37). If FTP V PID is more than 4.5ts0l
go to next step.

29) Check FTP Signal For Short To Powereave ignition off. Disconnect FTP wiring harness
connector. Turn ignition on. Measure voltage betweegative battery terminal and FTP terminal at
wiring harness connector. If voltage is 10.5 voltsnore, go to next step. If voltage is less thaub 1
volts, go to step 31).

30) Check FTP Circuit For Short To VPWR Leave FTP disconnected. Disconnect PCM wiring
harness connector. Inspect pins for damage and epaecessary. Install EEC-V Breakout Box (014-
000950), leaving PCM disconnected. Turn ignition [deasure voltage between test pin No. 62 (FTP)
and test pins No. 51 and 103 at breakout boxtheeivoltage is less than 10.5 volts, replace P@W a
repeatQUICK TEST . If all voltages are 10.5 volts or more, repaiPrcircuit short to VPWR. Clear
PCM memory and repeat QUICK TEST.

31) Induce Opposite FTP SignalTurn ignition off. Leave FTP wiring harness contoealisconnected.
Connect iumbper wire between ETP terminal and SIGIRIrminal at connector Turn ianition on LJsi
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scan tester, access FTP V PID. If scan tester ecaurs, go to step 36). If FTP V PID is less tBar
volt, remove jumper wire and go to next step. PR PID is 0.1 volts or more, go to step 34).

32) Check VREF At FTP ConnectorLeave ignition off. Disconnect FTP wiring harnessinector.
Measure voltage between SIG RTN terminal and VREminal at wiring harness connector. If voltage
is 4-6 volts, go to next step. If voltage is ndd #elts, go to CIRCUITTEST C.

33) Check FTP Circuit For Short To VREF Leave ignition off and FTP disconnected. Discotnec

PCM wiring harness connector. Inspect pins for dgeraend repair as necessary. Install EEC-V Breakout
Box (014-000950), leaving PCM disconnected. Disemhiscan tester from DLC. Measure resistance
between test pins No. 62 (FTP) and 90 (VREF) aklwet box. If resistance is more than 10,000 ohms,
replace FTP sensor and rep@atlICK TEST . If resistance is 10,000 ohms or less, repair Eifdit

short to VREF. Clear PCM memory and repeat QUICKTE

34) Check FTP Circuit Resistanceleave ignition off and FTP disconnected. Discon®¥eM wiring
harness connector. Inspect pins for damage and eepaecessary. Install EEC-V Breakout Box (014-
000950), leaving PCM disconnected. Disconnect sester from DLC. Measure resistance between test
pin No. 62 (FTP) and FTP terminal at FTP wiringriems connector. If resistance is less than 5 opms,
to next step. If resistance is 5 ohms or more,iregeen in FTP circuit. Clear PCM memory and repeat
QUICK TEST .

35) Check SIG RTN Circuit ResistancelLeave ignition off and FTP disconnected. Measasistance
between test pin No. 91 and SIG RTN terminal at Wirthg harness connector. If resistance is leas th
5 ohms, go to next step. If resistance is 5 ohmmare, repair open in SIG RTN circuit. Clear PCM
memory and repe&QUICK TEST .

36) Check FTP Circuit For Short To VREF Leave ignition off and FTP disconnected. Discotnec

PCM wiring harness connector. Inspect pins for dgerend repair as necessary. Install EEC-V Breakout
Box (014-000950), leaving PCM disconnected. Measesestance between test pins No. 62 (FTP) and
90 (VREF) at breakout box. If resistance is moenth0,000 ohms, replace PCM and re§@gatCK

TEST . If resistance is 10,000 ohms or less, repair Eifdit short to VREF. Clear PCM memory and
repeat QUICK TEST.

37)Wiggle Test CV Solenoid & HarnessTurn ignition on. Using scan tester, access FTHD.
Observe FTP V PID for indication of fault while gireg and bending FTP sensor wiring harness and
connector. A fault will be indicated by a changd=-ifP V PID voltage. Tap lightly on FTP sensor to
simulate road shock. If fault is indicated, isolatel repair as necessary. If no fault is indicagedo
CIRCUIT TEST Z .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 37) to step 40). No test procedures have  been omitted.

40) Continuous Memory P0455 Or P1455 urn ignition off. Ensure fuel fill cap is corréginstalled
and in good condition. Check carbon canister fonaige. Check fuel vapor hoses for correct routing.
Check fuel tank and fill pipe for damage. Repaireplace as necessary. If no faults are preserng go
step 44) for models with VMV or next step for malelith CV solenoid.

41) Check CV Circuit ResistanceTurn ignition off. Disconnect CV solenoid wiringiness connector.
Disconnect PCM from breakout box. Inspect pinsdimmage and repair as necessary. Install EEC-V
Breakout Box (014-000950), leaving PCM disconneckégiasure resistance between test pin No. 67 at
breakout box and CV terminal at CV solenoid wirlregness connector. If resistance is less than Sphm
go to next step. If resistance is 5 ohms or maeair open in CV circuit. Clear PCM memory and &
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QUICK TEST .

42) Check CV Circuit For Short To Power Turn ignition on. Measure voltage between test\wn 67
and test pin No. 51 or 103 at breakout box. Ifagd is more than 10.5 volts, repair CV circuit shor
VPWR. If voltage is 10.5 volts or less, go to nstdp.

43) Check VPWR Circuit Voltage Turn ignition off. Connect PCM to breakout boxsBonnect CV
solenoid wiring harness connector. Turn ignition ldieasure voltage between VPWR terminal of CV
solenoid wiring harness connector and battery giolfrvoltage is 10.5 volts or more, replace CV
solenoid. If voltage is less than 10.5 volts, repgien in VPWR circuit and repeQUICK TEST .

44) Check Intake Manifold Vacuum At VMV Leave ignition off. Connect VMV wiring harness
connector. Disconnect hoses from VMV at intake riwdahi Start engine and allow to idle. Check for
vacuum at intake manifold. If vacuum is presentiagoext step. If vacuum is not present, isolatdt fa
and repair as necessary.

45) Check VMV Ability To Hold Vacuum Leave ignition off. Connect vacuum pump to discestad
end of VMV hose. Using vacuum pump, apply 16 in. Hgacuum bleeds off immediately, go to next
step. If vacuum does not bleed off immediatelylatohose restriction and repair as necessary.

46) Check VMV Turn ignition off. Reconnect VMV wiring harnessntwctor. Disconnect VMV fuel
vapor hose from intake manifold port at VMV. Attacgdcuum pump with gauge to intake manifold port
at VMV. Using vacuum pump, apply 16 in. Hg to VMN vacuum bleeds off immediately, go to next
step. If vacuum is not bled off immediately, regatMV.

47) Check VMV Turn ignition off. Ensure PCM is connected to lia# box. Reconnect VMV vacuum
input hose. Disconnect fuel vapor to carbon cantstse. Connect vacuum gauge to vacuum port. Start
engine and allow to idle for 5 minutes. Vacuum gasigould read zero. Connect jumper wire between
test pin No. 56 (VMV) and test pin No. 51 or 103egakout box. Vacuum should be about engine
manifold vacuum. If vacuum is not as specifiedJaep VMV. If vacuum is as specified, remove vact
gauge and jumper wire. Go to next step.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 47) to step 56). No test procedures have  been omitted.

56) DTC P1450 Or P145ZTurn ignition off. Remove input vacuum hose fromV. Connect vacuum
pump to VMV. Using vacuum pump, apply 10 in. Hgstdenoid. If vacuum is held for one minute,
replace VMV and go to step 61). If vacuum is nddHer one minute, remove vacuum pump and go to
step 15).

57) Check VREF ConnectorsLeave ignition off. Check VREF circuit terminal &P sensor and PCM.
If terminal connectors are okay, go to next stegeriminal connectors are faulty, go to step 61).

58) Check CV Circuit ResistanceTurn ignition off. Disconnect FTP solenoid wirihgrness connector.
Disconnect PCM wiring harness connector. Inspew for damage and repair as necessary. Install EEC-
V Breakout Box (014300950), leaving PCM disconnected. Measure resistaatween test pin No. 9C
breakout box and VREF terminal at FTP sensor winamess connector. If resistance is less than 5
ohms, replace FTP sensor and go to next stepsifitamce is 5 ohms or more, repair open in VREF
circuit and go to next step.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 58) to step 61). No test procedures have  been omitted.
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61) Verify EVAP System Repair With ignition on and scan tester connected to Dtl€ar PCM
memory. Start engine and allow to idle for at leastinutes. Drive vehicle 45-60 MPH in high gear fo
about 8 minutes. Drive vehicle in city traffic cotnoh averaging 25-40 MPH. Ensure at least 5 stdp w
idle periods of 10 seconds or more. Acceleratecleho 4560 MPH and operate in high gear for abo
minutes. Stop vehicle and rep€atICK TEST . If DTC P1000 is present, repeat this step. ¥f ainer
DTCs are present, service as necessaryDEBENOSTIC TROUBLE CODE (DTC) REFERENCE
CHARTS . If no DTCs are present, testing is complete.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 61) to step 65). No test procedures have  been omitted.

65) Continuous Memory DTC P1451: Check VPWR To CV Soleoid Turn ignition off. Disconnect
CV solenoid wiring harness connector. Turn ignitam Measure voltage between VPWR terminal of
CV solenoid wiring harness connector and negatateeby terminal. If voltage is greater than 10.8s/0
go to next step. If voltage is 10.5 volts or leeplace PCM and repe@QUICK TEST .

66) Check CV Solenoid Resistanc&urn ignition off. Disconnect CV solenoid wiringumess connect
Measure resistance between CV and VPWR termirsdlahoid. If resistance is 45-65 ohms, go to next
step. If resistance is 45 ohms or more, replaces@¥noid and repe&QUICK TEST .

67) Check CV Circuit ResistancelLeave ignition off and CV solenoid disconnectedgsdonnect PCM
104-pin wiring harness connector. Inspect pingliinage and repair as necessary. Install EEC-V
Breakout Box (014-000950), leaving PCM disconneckégiasure resistance between test pin No. 67 at
breakout box and CV terminal at CV solenoid wirlrayness connector. If resistance is less than Sphm
go to next step. If resistance is 5 ohms or maeair open in CV circuit and repe@UICK TEST .

68) Check CV Circuit Short To PWR GND Leave ignition off and CV solenoid disconnected.
Disconnect scan tester (if applicable). Measurestasce between test pin No. 67 and test pins Mo. 5
and 103 at breakout box. If resistance is less #8000 ohms, repair CV circuit to PWR GND and
repeatQUICK TEST . If resistance is 10,000 ohms or more, reconsea tester and go to next step.

69) Check CV Circuit Short To PWR Leave CV solenoid disconnected. Turn ignition ieasure
voltage between chassis ground and test pin Nat 6reakout box. If voltage is less than 1.0 gt to
next step. If voltage is 1.0 volt or more, repa¥f €rcuit to PWR, VREF, VPWR or chassis ground.

70) Check CV Signal From PCM Turn ignition off. Reconnect CV solenoid. ConnB@M to breakout
box. Start engine and allow to idle. Measure vathgtween test pin No. 67 and test pins No. 51188
at breakout box. If voltage is 10-14 volts, repl@dé solenoid and repe@UICK TEST . If voltage is
not 10-14 volts, replace PCM and repeat QUICK TEST.

CIRCUIT TEST JB - IGNITION MISFIRE UNDER LOAD
Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iestsed
to diagnose the following:

e Spark plugs.
e Spark plug wires
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MISFIRE TROUBLE CODES

Service Code Application
90 Pas$
P0301 Cylinder No. 1 (Test Pin No. 7p)
P0302 Cylinder No. 2 (Test Pin No. 141)
P0303 Cylinder No. 3 (Test Pin No. 74)
P0304 Cylinder No. 4 (Test Pin No. 100)
P0305 Cylinder No. 5 (Test Pin No. 78)
P0306 Cylinder No. 6 (Test Pin No. 99)
P0307 Cylinder No. 7 (Test Pin No. 7R)
P0308 Cylinder No. 8 (Test Pin No. 98)

1) Check Possible Cause Of MisfirdConnect engine oscilloscope to vehicle. View parnaattern of
ignition secondary system. Go to next step.

NOTE: Damaged or contaminated secondary ignition com ponents may cause
high catalyst temperatures. Check areas near cataly st and muffler for heat
damage.

2) Start engine. Normal spark output voltage is 20,a8lts. Maximum spark output variation is 8000
volts. If spark output is not as specified, go éxtrstep. If spark output voltage is as specifiesting is
complete. Go to step 8) underRCUIT TEST HD .

3) If average spark output voltage is more than 2D\@dts with spark output variation less than 8000
volts, check spark plugs for wear and spark plugsvior 7000 ohms per foot maximum resistance. If
spark output voltage is not as specified, go td step.

4) If spark output voltage variation is more than @®0lts, check spark plugs for wide gap or worn
electrode. If spark output voltage variation islésan 8000 volts, go to next step.

5) If spark output voltage is consistently high iteséed cylinders only, check for defective spankgpbr
wire. If spark output voltage is not as specifigd,to next step.

6) If spark output voltage is consistently low in @linders, check spark plugs for narrow gap aratlsp
plug wires for grounding. If spark output voltagenot as specified, go to next step.

7) If average spark output voltage is 15,000 volteess with spark output variation less than 500@syo
testing is complete. Go ©OIRCUIT TEST HD , step 8). If spark output voltage is not as dpatigo tc
next step.

8) If average spark output voltage is more than 1% \@dts with spark output variation less than 5000
volts, check spark plugs for wear and spark plug far 7000 ohms per foot maximum resistance. If
spark output voltage is not as specified, go td step.

9) If spark output voltage variation is more than ®®0lts, check spark plugs for wide gap or worn
electrode. If spark output voltage variation islésan 5000 volts, go to next step.

10) If spark output voltage is consistently high iteséed cylinders only, check for defective spankgpl
or wire. If spark output voltage is not as spedifigo to next step.

11) If spark output voltage is consistently low in @linders, check spark plugs for narrow gap and
spark plug wires for grounding. If spark outputtaealke is not as specified, ignition secondary sys$
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okay and testing is complei
CIRCUIT TEST JD - INTEGRATED IGNITION-NO START
Diagnostic Aids

When making a voltage check, a ground readingve@e of less than one volt. A power reading isae of
battery voltage, or up to 2 volts less than battefjage.

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iestsed
to diagnose the following:

¢ Crankshaft Position (CKP) sensor.

o CKP wiring harness or connector(s).

e Spark plug wires.

o Faulty Powertrain Control Module (PCM).

e

*TEST PIN 21 (&)~ CKP+

0 (CKP) SENSOR
TEST PIN 22 (O—CKP- 0

VEMHICLE HARNESS
CONNECTOR

H CRANKSHAFT POSITION

*TEST PINS LOCATED ON BREAKOUT BOX
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE

G96G01007

Fig. 70: CKP Sensor Connector Terminals & Test Ciraits

1) Check Spark Plugs & WiresRemove and check spark plugs. Check all sparkpltes for damage
insulation or poor connectors. Check primary igmtwiring. Check CKP sensor connector. Repair or
replace if necessary. If no faults are found, goext step.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 1) to step 4). No test procedures have be  en omitted.

4) Check CKP+ Circuit To PCM Turn ignition off. Disconnect scan tester from DLIsconnect PCN
Check PCM wiring harness connector for damage epdir if necessary. Install Breakout Box (014-
000950). Connect PCM wiring harness connector¢alkwut box. Turn ignition on. Measure voltage
between pin No. 21 (CKP+) at breakout box and negdattery terminal. If voltage is no-2 volts, go
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to next step. If voltage is-2 volts, go to step 10

5) Check CKP SensorTurn ignition off. Disconnect CKP wiring harnessaector. Turn ignition on.
Measure voltage between pin No. 21 (CKP+) at brebkox and negative battery terminal. If voltage is
1-2 volts, go to next step. If voltage is not 1elts, go to step 18).

6) Leave ignition on. Measure voltage between pin AB(CKP-) at breakout box and negative battery
terminal. If voltage is 1-2 volts, replace CKP sarend repeaUICK TEST . If voltage is not 1-2
volts, go to next step.

7) If voltage in step 6) was less than 1.0 volt, goéxt step. If voltage in step 6) was more tha@nwblts
go to step 9).

8) Turn ignition off. Disconnect PCM from breakoutddleasure resistance between pin No. 22 (FKP-
at breakout box and negative battery terminalkesistance is more than 10,000 ohms, replace PCM and
repeatQUICK TEST . If resistance is 10,000 ohms or less, repair Giifeuit short to ground.

9) Leave PCM disconnected from breakout box. Turitigmon. Measure voltage between pin No. 22
(CKP-) at breakout box and negative battery terinlhaoltage is less than 0.5 volts, replace POM a
repeatQUICK TEST . If voltage is 0.5 volts or more, repair CKP sarshort to power and repeat
QUICK TEST.

10) Set DVOM on AC voltage scale. Crank starter whikeasuring voltage between pin No. 21 (CKP+)
and No. 22 (CKP-) at breakout box. After stabilgiif AC voltage is less than 0.4 volt, go to nstep.
If AC voltage is 0.4 volt or more, go to step 6@derCIRCUIT TEST JE .

11) Turn ignition off. Disconnect PCM from breakoutdd&et DVOM on AC voltage scale. Crank ste
while measuring voltage between pin No. 21 (CKR¥ Bo. 22 (CKP-) at breakout box. After
stabilizing, if voltage is less than 0.4 volt, gonext step. If voltage is 0.4 volt or more, repl&CM and
repeatQUICK TEST .

12) Turn ignition off. Measure resistance betweenin 21 (CKP+) and No. 22 (CKP-) at breakout
box. If resistance is 300-800 ohms, go to step lf6@sistance is not 300-800 ohms, go to next.step

13) If resistance in step 12) was more than 300 olgm$o next step. If resistance in step 12) was 300
ohms or less, go to step 17).

14) Check CKP SensorTurn ignition off. Install EI Diagnostic Harnes30(7-00059) to Breakout Box
(014-000950). Connect EI Diagnostic Harness betvwi&€R sensor and wiring harness connector. Use
appropriate overlay. Connect diagnostic harnesatneglead to battery negative terminal. Leave tpee
lead disconnected. Set diagnostic harness boxstyfieh to "4/6" or "8" cylinder position. Measure
resistance between breakout box test pins No. RP¢0) and J31 (CKP+S). If resistance is less than
1050 ohms, go to next step. If resistance is 10#0s0or more, repair open in CKP+ circuit and repeat
QUICK TEST .

15) Leave ignition off. Measure resistance betweealwat box pin No. 22 (CKP-1) and No. J32 (CKP-
S). If resistance is less than 1050 ohms, repl&de §&nsor and repe@UICK TEST . If resistance is
1050 ohms or more, repair open in CKP- circuit.

16) Check CKP Sensor & Trigger WheelLeave ignition off. Check CKP sensor and triggéeed for
damage. Repair or replace as necessary. If CKPisand trigger wheel are not damaged, ignition
system is okay and testing is complete. If sympisiill present, go taESTS W/O CODES- 4.2L
article.

17) Leave ignition off. Disconnect CKP sensor fromiagrharness connector. Measure resistance
between breakout box pin No. 21 (CKP+l) and No. ZRP-I). If resistance is more than 1000 ohms,
replace CKP sensor and repQUICK TEST . If resistance is 1000 ohms or less, repair - circuit
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short to CKP+ circuit

18) If voltage in step 5) was less than 1.0 volt, gaext step. If voltage in step 5) was 1.0 volimare,
go to step 20).

19) Check CKP Sensor For Short To GroundTurn ignition off. Disconnect PCM from PCM breakou
box. Measure resistance between breakout boxitesfp (CKP+I) and negative battery terminal. If
resistance is less than 10,000 ohms, repair CKietlitshort to ground and repe@UICK TEST . If
resistance is 10,000 ohms or more, replace PCMepeht QUICK TEST.

20) Check CKP Sensor For Short To PoweiTurn ignition on. Measure voltage between breakaxt
test pins 21 (CKP+I) and negative battery termitialoltage is more than 0.5 volt, repair CKP+ aitc
short to power and repeQUICK TEST . If resistance is 0.5 volt or less, replace PG eepeat
QUICK TEST.

CIRCUIT TEST JE - INTEGRATED IGNITION COIL FAILURE
Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iesised
to diagnose the following:

« Ignition coil packs.
« Ignition coil wiring harness.
e Powertrain Control Module (PCM
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7~
“TESTPIN 52 @ cOolL 2 {]
VPWR ® B+ [I
“TEST PIN 26 (&~ COIL 1 D
\_/
A
*TEST PIN 104 (@ COIL 4 ]
VPWR (& B+ E|
*TEST PIN 78 @————COIL 3 (]
“TEST PINS LOCATED ON BREAKOUT BOX ~/

ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE
G96E29151

Fig. 71: 4Tower Coil Pack Test Circuits & Connector Terminals

*TEST PIN 26 (&)~ COIL 1

*TEST PIN 78 (® COIL 3

*TEST PIN 52 (®—————— COIL 2 L
VPWR (® B+

*TEST PINS LOCATED ON BREAKQUT BOX
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE

Go6F29152

Fig. 72: Horizontal 6-Tower Coil Pack Test Circuits & Connector Terminals
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*TEST PIN 52 (@) COIL 2

*TEST PIN 78 (3) COIL 3

*TEST PIN 26 (&——— COIL 1 L
VPWR (& B+

*TEST PINS LOCATED ON BREAKQUT BOX
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE

(G96G29153

Fig. 73: Vertical 6-Tower Coil Pack Test Circuits & Connector Terminals

1) DTC P0350, P0351 & P0358Jsing a spark tester, check for spark at all sparg wires while
cranking engine. If consistent spark is preseatlapark plug wires, system is okay, go to stepd0
CIRCUIT TEST Z . If consistent spark is not present, go to nex.s

2) Check Secondary IgnitionCheck spark plugs, spark plug wires and coilsifomage, looseness or
shorting. Repair or replace as necessary. If seagrignition looks okay, go to next step.

3) Check For COIL PWR At Coil Turn ignition off. Install EI Diagnostic Harnes30(7-00059) to
Breakout Box (014-000950) and ICM. Use appropriaterlay. Connect right (Blue) coil tee. Connect
diagnostic harness negative lead to battery negjdivninal. Leave positive lead disconnected. Set
diagnostic harness box type switch to "4/6" cylingesition. Turn ignition on. Measure voltage betwe
breakout box test pins J5 (COIL PWR) and J7 (Byoltage is 10 volts or more, go to next step. If
voltage is less than 10 volts, repair open in CBWR circuit. Clear PCM memory and rep€adICK
TEST .

WARNING: Unless otherwise instructed, PCM must not be connec ted to
breakout box when performing ignition system testin g.

4) Check C1C Circuit At Coil Pack Turn ignition on. Measure voltage between breakoxttest pins
J3 (C1C) and J7 (B-). If DC voltage is more tharDMlts, go to next step. If voltage is 10.0 valis
less, go to step 12).

5) Check C2C Circuit At Coil Pack Turn ignition on. Measure voltage between breakaxttest pins
J6 (C2C) and J7 (B-). If DC voltage is more tharOMlts, go to next step. If voltage is 10.0 valis
less, go to step 14).

6) Check C1I Circuit At PCM Turn ignition off. Connect PCM wiring harness centor to breakout

box. Turn ignition on. Measure voltage between koe&box test pins J7 (B-) and J26 (C1lI). If DC
voltage is more than 10.0 volts, go to next stepoltage is 10.0 volts or less, repair open in €itduit.
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7) Check C2 Circuit At ICM Leave ignition on. Measure voltage between breakox test pins J7 (B-
and J52 (C2). If DC voltage is more than 10.0 va@tsto next step. If voltage is 10.0 volts or |espair
open in C2 circuit.

8) Check C1 Circuit At Coil Turn ignition off. Disconnect coil from diagnostiarness coil tee. Turn
ignition on. Measure voltage between breakout leskpins J3 (C1) and J7 (B-). If DC voltage is less
than 0.5 volt, go to next step. If DC voltage iS @olt or more, go to step 16).

9) Check C2 Circuit At Coil Leave ignition on. Measure voltage between bretkox test pins J6 (C2)
and J7 (B-). If DC voltage is 0.5 volt or more,tgostep 17). If DC voltage is less than 0.5 vadt tg
next step.

10) Check C1C Circuit At Coil While Cranking Connect positive lead of El Diagnostic Harness¢00
00059) to battery positive terminal. Connect inastent test light between breakout box test pins J1
(B+) and J3 (C1). Crank engine. If test light bBrikrightly once every engine revolution, go to retgp.
If test light does not blink as indicated, repl&@M and repeaUICK TEST .

11) Check C2C Circuit At Coil While Cranking Connect incandescent test light between breakmut b
test pins J1 (B+) and J6 (C2C). Crank engine.sif ight blinks brightly once every engine revodutj
replace coil pack and repe@UICK TEST . If test light does not blink as indicated, re@d@CM and
repeat QUICK TEST.

12) Check Right Coil Turn ignition off. Disconnect coil from diagnostiarness coil tee. Measure
resistance between breakout box test pins J3 (@a€)7 (B}. If resistance is less than 2000 ohms, ¢
next step. If resistance is 2000 ohms or moreaopeptight coil pack. Clear PCM memory and repeat
QUICK TEST .

13) Leave ignition off. Disconnect PCM wiring harnessinector. Measure resistance between breakout
box test pins J3 (C1C) and J7(B-). If resistandess than 10,000 ohms, repair short to groundlin C
circuit. If resistance is 10,000 ohms or more, aeplPCM. Repe&QUICK TEST .

14) Check Coil No. 2Turn ignition off. Disconnect coil from diagnostiarness coil tee. Measure
resistance between breakout box test pins J6 (@AE )7 (B}. If resistance is less than 2000 ohms, ¢
next step. If resistance is 2000 ohms or moreaoeptoil pack. Clear PCM memory and re@aiCK
TEST .

15) Leave ignition off. Disconnect PCM wiring harnessinector. Measure resistance between breakout
box test pins J6 (C2C) and J7(B-). If resistandess than 10,000 ohms, repair C2C circuit short to
ground. If resistance is 10,000 ohms or more, cepRCM and repeQUICK TEST .

NOTE: If C2 circuit is shorted to ground, coil damag e may occur.

16) Check Coil No. 1Turn ignition off. Disconnect PCM from vehicle hass connector. Turn ignition
on. Measure voltage between breakout box testJd{€1C) and J7 (B-). If DC voltage is less than 0.
volt, replace PCM and repe@UICK TEST . If voltage is 0.5 volt or more, repair C1C citcshort to
power. Clear PCM memory and rep€allICK TEST .

17) Check Coil No. 2Turn ignition on. Measure voltage between breakaxttest pins J6 (C2C) and J7
(B-). If DC voltage is less than 0.5 volt, repld®€M. Clear PCM memory and rep&it)ICK TEST . If
voltage is 0.5 volt or more, repair C2C circuit ghto power. Clear PCM memory and repeat QUICK
TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
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from step 17) to step 20). No test procedures have  been omitted.

20)DTC P0350, P0351, P0352, P0353 & P03B4ing a spark tester, check for spark at all sparg
wires while cranking engine. If consistent spargnssent at all spark plug wires, system is okal an
testing is complete. If consistent spark is nosprg, go to next step.

21) Check For Spark At Right Spark Plugslf spark is present at right spark plugs, go tts¢ep. If
spark is not present at right spark plugs, godp 88).

22) Check Left Spark Plugs & Wires Turn ignition off. Check left side spark plugs amues for
damage or wear. Check all wiring harnesses andembors damage, burned insulation or poor
connections. Repair or replace as necessary.fHuits are found, go to next step.

23) Check For COIL PWR At Left Coil Turn ignition off. Install El Diagnostic Harneg30(7-00059) tc
Breakout Box (014-000950) and ICM. Use appropriaterlay. Connect left (Yellow) coil tee. Connect
diagnostic harness negative lead to battery neg#givninal. Leave positive lead disconnected. Set
diagnostic harness box type switch to 8-cylindesifpan. Turn ignition on. Measure voltage between
breakout box test pins J7 (B-) and J11 (COIL VBATYoltage is 10 volts or more, go to next step. |
voltage is less than 10 volts, repair open in CBWR circuit to front coil. Clear PCM memory and
repeatQUICK TEST .

WARNING: Unless otherwise instructed, PCM must not be connec ted to
breakout box when performing ignition system testin g.

24) Check C3 Circuit At Coil Pack Turn ignition on. Measure voltage between breakauxttest pins
J10 (LC3C) and J7 (B-If DC voltage is more than 10.0 volts, go to ngbep. If DC voltage is 10.0 vo
or less, go to step 32).

25) Check C4 Circuit At Coil Pack Turn ignition on. Measure voltage between breakauxttest pins
J18 (LC4C) and J7 (B-If DC voltage is more than 10.0 volts, go to ngbep. If DC voltage is 10.0 vo
or less, go to step 34).

26) Check C3 Circuit At PCM Turn ignition off. Disconnect PCM wiring harnessoector. Inspect
pins for damage and repair as necessary. Instaetand EEC-V Breakout Box (014-000950). Connect
PCM to second breakout box. Turn ignition on. Measwltage between breakout box test pins J7 (B-)
and test pin No. 78 at second breakout box. If Bitage is more than 10.0 volts, go to next step. If
voltage is 10.0 volts or less, repair open in G8ust.

27) Check C4 Circuit At PCM Leave ignition on. Measure voltage between bretkox test pins J7
(B-) and test pin No 104 at second breakout bokGfvoltage is more than 10.0 volts, go to nexp ske
voltage is 10.0 volts or less, repair open in Gdust.

28) Check C3 Circuit At Coil Turn ignition off. Disconnect left coil from diagstic harness coll tee.
Turn ignition on. Measure voltage between breakauttest pins J10 (LC3C) and J7 (B-). If DC voltage
is less than 0.5 volt, go to next step. If DC vgétas 0.5 volt or more, go to step 36).

29) Check C4 Circuit At Coil Leave ignition on. Measure voltage between bretkox test pins J18

(LC4C) and J7 (B-). If DC voltage is less than @oft, go to next step. If DC voltage is 0.5 voltraore,
go to step 37).

30) Check C3 Circuit At Coil While Cranking Connect positive lead of EI Diagnostic Harnesg{00

00059) to battery positive terminal. Connect inastent test light between breakout box test pins J1
(B+) and J10 (LC3C). Crank engine. If test lightké brightly once every engine revolution, go &xr
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step. If test light does not blink as indicateghlaee PCM and repeQUICK TEST .

31) Check C4 Circuit At Coil While Cranking Connect incandescent test light between breakmut b
test pins J1 (B+) and J18 (LC4C). Crank engingedf lightblinks brightly once every engine revolutic
replace left coil pack and repg@UICK TEST . If test light does not blink as indicated, regdCM
and repeat QUICK TEST.

32) Check Left Coil Pack Turn ignition off. Disconnect coil from diagnostiarness coil tee. Measure
resistance between breakout box test pins J10 (@3€)7 (B-). If resistance is less than 2000 olgms,
to next step. If resistance is 2000 ohms or ma@ace front coil pack. Clear PCM memory and repeat
QUICK TEST .

33) Check C3 Circuit Leave ignition off. Disconnect PCM wiring harnessinector. Measure resistal
between breakout box test pins J10 (C3C) and J7 IfBesistance is less than 10,000 ohms, rejairts
to ground in C3 circuit. If resistance is 10,000nshor more, replace PCM. Rep€alICK TEST .

NOTE: If C3 circuit is shorted to ground, coil damag e may occur.

34) Check C4 Circuit Turn ignition off. Disconnect coil from diagnostiarness coil tee. Measure
resistance between breakout box test pins J18 (h@4@€J7 (B-). If resistance is less than 2000 ghms
go to next step. If resistance is 2000 ohms or mepdace front coil pack. Clear PCM memory and
repeatQUICK TEST .

35) Leave ignition off. Disconnect PCM wiring harnessnector. Measure resistance between breakout
box test pins J18 (LC4C) and J7(B-). If resistaisdess than 10,000 ohms, repair C4 circuit stwort t
ground. If resistance is 10,000 ohms or more, cepRCM and repe&QUICK TEST .

NOTE: If C4 circuit is shorted to ground, coil damag € may occur.

36) Turn ignition on. Measure voltage between breakaxttest pins J10 (LC3C) and J7 (B-). If voltage
is less than 0.5 volt, replace PCM and reg@gatCK TEST . If voltage is 0.5 volts or more, repair C3
circuit short to power and repeat QUICK TEST.

37) Check C3 Circuit Turn ignition off. Disconnect PCM from vehicle hass connector. Turn ignition
on. Measure voltage between breakout box testJdi8LC4C) and J7 (B-). If DC voltage is less than
0.5 volt, replace PCM and repgUICK TEST . If voltage is 0.5 volt or more, repair C4 circsinort to
power. Clear PCM memory and repeat QUICK TEST.

38) Check Right Spark Plugs & WiresTurn ignition off. Check right side spark plugdamires for
damage or wear. Check all wiring harnesses andembors damage, burned insulation or poor
connections. Repair or replace as necessary apdt@pPICK TEST . If no faults are found, go to next
step.

39) Check For COIL PWR At Right Coil Turn ignition off. Connect El Diagnostic Harne8871-
00059) to Breakout Box (014-000950). Use appropristerlay. Connect right coil tee. Connect
diagnostic harness negative lead to battery neg#givninal. Leave positive lead disconnected. Set
diagnostic harness box type switch to 8-cylindesifpmn. Turn ignition on. Measure voltage between
breakout box test pins J5 (COIL VBAT) and J7 (Bf)oltage is 10 volts or more, go to next step. If
voltage is less than 10 volts, repair open in CBWR circuit. Clear PCM memory and rep€alICK
TEST .
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WARNING: Unless otherwise instructed, PCM must not be connec ted to
breakout box when performing ignition system testin g.

40) Check C1 Circuit At Right Coil Pack Turn ignition on. Measure voltage between breakauttest
pins J3 (RC1C) and J7 (B-). If DC voltage is mdrarnt 10.0 volts, go to next step. If DC voltage(s01
volts or less, go to step 48).

41) Check C2 Circuit At Right Coil Pack Turn ignition on. Measure voltage between breakauttest
pins J6 (RC2C) and J7 (B-). If DC voltage is mdrarnt 10.0 volts, go to next step. If DC voltage(s01
volts or less, go to step 50).

42) Check C1 Circuit At PCM Turn ignition off. Disconnect PCM wiring harnesmaoector. Inspect
pins for damage and repair as necessary. Instetand EEC-V Breakout Box (014-000950). Connect
PCM to second breakout box. Turn ignition on. Measwltage between breakout box test pin J7 (B-)
and test pin No. 26 (RC1) at second breakout BdXCl voltage is more than 10.0 volts, go to negpst
If voltage is 10.0 volts or less, repair open incituit.

43) Check C2 Circuit At PCM Leave ignition on. Measure voltage between bretkox test pins J7
(B-) and test pin No. 52 (RC2) at second breakout i DC voltage is more than 10.0 volts, go tatne
step. If voltage is 10.0 volts or less, repair ope@2 circuit.

44) Check C1 Circuit At Coil Turn ignition off. Disconnect rear coil from diaggtic harness coil tee.
Turn ignition on. Measure voltage between breakauttest pins J23 (RC1C) and J7 (B-). If DC voltage
is less than 0.5 volt, go to next step. If DC vgétas 0.5 volt or more, go to step 52).

45) Check C2 Circuit At Coil Leave ignition on. Measure voltage between bretkox test pins J6
(RC2C) and J7 (B-). If DC voltage is less than\b8, go to next step. If DC voltage is 0.5 voltroore,
go to step 53).

46) Check C1 Circuit At Coil While Cranking Connect positive lead of EI Diagnostic Harnesg{00
00059) to battery positive terminal. Connect inastent test light between breakout box test pins J1
(B+) and J3 (RC1C). Crank engine. If test lightks brightly once every engine revolution, go tatne
step. If test light does not blink as indicateghlaee PCM and repe@UICK TEST .

47) Check C2 Circuit At Coil While Cranking Connect incandescent test light between breakmut b
test pins J1 (B+) and J6 (RC2C). Crank engineedf light blinks brightly once every engine revant
replace rear coil pack and rep€atlICK TEST . If test light does not blink as indicated, re@d&®CM
and repeat QUICK TEST.

48) Check C1 Circuit Turn ignition off. Disconnect coil from diagnostiarness coil tee. Measure
resistance between breakout box test pins J3 (R@A€)7 (B-). If resistance is less than 2000 olgms,
to next step. If resistance is 2000 ohms or ma@ace rear coil pack. Clear PCM memory and repeat
QUICK TEST .

49) Leave ignition off. Disconnect PCM wiring harnessnector. Measure resistance between breakout
box test pins J3 (RC1C) and J7 (B-). If resistandess than 10,000 ohms, repair short to grourtlin
circuit. If resistance is 10,000 ohms or more, aeplPCM. Repe&UICK TEST .

NOTE: If C1 circuit is shorted to ground, coil damag € may occur.

50) Check C2 Circuit Turn ignition off. Disconnect coil from diagnost@rness coil tee. Measure
resistance between breakout box test pins J6 (R@A€C)7 (B-). If resistance is less than 2000 olgms,
to next step. If resistance is 2000 ohms or ma@ace rear coil pack. Clear PCM memory and re
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QUICK TEST .

51) Leave ignition off. Disconnect PCM wiring harnessnector. Measure resistance between breakout
box test pins J6 (RC2C) and J7 (B-). If resistandess than 10,000 ohms, repair C2 circuit stoort t
ground. If resistance is 10,000 ohms or more, ogpRCM and repe&UICK TEST .

NOTE: If C2 circuit is shorted to ground, coil damag € may occur.

52) Check C1 Circuit Turn ignition on. Measure voltage between breakaxttest pins J3 (RC1C) and
J7 (B-). If voltage is less than 0.5 volt, repl&@M and repedUICK TEST . If voltage is 0.5 volts or
more, repair C1 circuit short to power and repedt@X TEST.

53) Check C2 Circuit Turn ignition off. Disconnect PCM from vehicle hass connector. Turn ignition
on. Measure voltage between breakout box testJ@f{®C2C) and J7 (B-). If DC voltage is less th&n 0
volt, replace PCM and repe@QUICK TEST . If voltage is 0.5 volt or more, repair C2 circsinort to
power. Clear PCM memory and repeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 53) to step 60). No test procedures have  been omitted.

60) DTC P0350, P0351, P0352 & P0333sing a spark tester, check for spark at all sparg wires
while cranking engine. If consistent spark is pnése all spark plug wires, system is okay andrigss
complete. If consistent spark is not present, gueit step.

61) Check Secondary IgnitionCheck spark plugs, spark plug wires and coilgiionage, looseness or
shorting. Repair or replace as necessary. If seagrngnition looks okay, go to next step.

62) Check For COIL PWR At Coil Turn ignition off. Install EI Diagnostic Harne30(7-00059) to
Breakout Box (014-000950) and ICM. Use appropriaterlay. Connect (Blue) coil tee. Connect
diagnostic harness negative lead to battery negjgivninal. Leave positive lead disconnected. Set
diagnostic harness box type switch to 4/6-cylintesition. Turn ignition on. Measure voltage between
breakout box test pins J5 (COIL PWR) and J7 (Byoltage is 10 volts or more, go to next step. If
voltage is less than 10 volts, repair open in CBWR circuit. Clear PCM memory and rep€adICK
TEST .

WARNING: Unless otherwise instructed, PCM must not be connec  ted to
breakout box when performing ignition system testin g.

63) Check C1 Circuit At Coil Pack Turn ignition on. Measure voltage as follows:
o For horizontal connector coil pack, between breabox test pins J3 (C1C) and J7 (B-).
o For vertical connector coil pack, between breakmxt test pins J6 (C1C) and J7 (B-).

If DC voltage is more than 10.0 volts, go to neaeps If voltage is 10.0 volts or less, go to stép 7

64) Check C2 Circuit At Coil Pack Turn ignition on. Measure voltage as follows:
o For horizontal connector coil pack, between bredbkoux test pins J6 (C2C) and J7 (B-).
o For vertical connector coil pack, between brealmx test pins J3 (C2C) and J7-).
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If DC voltage is more than 10.0 volts, go to ndeps If voltage is 10.0 volts or less, go to st&p

65) Check C3 Circuit At Coil Pack Turn ignition on. Measure voltage between breakauxttest pins
J10 (C3C) and J7 (B-). If DC voltage is more th@rDlvolts, go to next step. If voltage is 10.0 sat
less, go to step 79).

66) Check C1 Circuit At PCM Turn ignition off. Connect PCM wiring harness ceator to breakout
box. Turn ignition on. Measure voltage between koe&abox test pins J7 (B-) and J26 (C1). If DC
voltage is more than 10.0 volts, go to next stepoltage is 10.0 volts or less, repair open indBtuit
and repeaQUICK TEST .

67) Check C2 Circuit At PCM Leave ignition on. Measure voltage between bretkox test pins J7
(B-) and J52 (C2). If DC voltage is more than 1olis, go to next step. If voltage is 10.0 voltdess,
repair open in C2 circuit.

68) Check C3 Circuit At PCM Leave ignition on. Measure voltage between bretkox test pins J7
(B-) and J78 (C3). If DC voltage is more than 1blis, go to next step. If voltage is 10.0 voltdess,
repair open in C3 circuit.

69) Check C1 Circuit At Coil Turn ignition off. Disconnect coil from diagnosti@rness coil tee. Turn
ignition on. Measure voltage as follows:

o For horizontal connector coil pack, between breaboux test pins J3 (C1C) and J7 (B-).
o For vertical connector coil pack, between breakmx test pins J6 (C1C) and J7 (B-).

If DC voltage is less than 0.5 volts, go to negpstf voltage is 0.5 volts or more, go to step.81)

70) Check C2 Circuit At Coil Leave ignition on. Measure voltage as follows:
o For horizontal connector coil pack, between breabkox test pins J6 (C2C) and J7 (B-).
o For vertical connector coil pack, between breakmxt test pins J3 (C2C) and J7 (B-).

If DC voltage is less than 0.5 volts, go to negrpstf voltage is 0.5 volts or more, go to step.82)

71) Check C3 Circuit At Coil Leave ignition on. Measure voltage between bretkox test pins J10
(C3C) and J7 (B-). If DC voltage is less than Qof,\go to next step. If DC voltage is 0.5 voltmore,
go to step 83).

72) Check C1 Circuit At Coil While Cranking Connect positive lead of El Diagnostic Harness¢00
00059) to battery positive terminal. Connect inasunt test light as follows:

o For horizontal connector coil pack, between breadbkox test pins J1 (B+) and J3 (C1C).
o For vertical connector coil pack, between breakmx test pins J1 (B+) and J6 (C1C).

Crank engine. If test light blinks brightly onceeey engine revolution, go to next step. If teshligoes
not blink as indicated, replace PCM and reg@ditCK TEST .

73) Check C2 Circuit At Coil While Cranking Connect incandescent test light as follows:
o For horizontal connector coil pack, between breadbkox test pins J1 (B+) and J6 (C2C).
o For vertical connector coil pack, between breakmx test pins J1 (B+) and J3 (C2
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Crank engine. If test light blinks brightly onceeey engine revolution, go to next step. If teshligoes
not blink as indicated, replace PCM and re@dtCK TEST .

74) Check C3 Circuit At Coil While Cranking Connect incandescent test light between breakmut b
test pins J1 (B+) and J10 (C3C). Crank engineadf light blinks brightly once every engine revadag
replace coil pack and repe@UICK TEST . If test light does not blink as indicated, req@dCM and
repeat QUICK TEST.

75) Check C1 Circuit For Short To Ground Turn ignition off. Disconnect coil from diagnostiarness
coil tee. Measure resistance between breakoutdsipins as follows:

o For horizontal connector coil pack, between breaboux test pins J3 (C1C) and J7 (B-).
o For vertical connector coil pack, between breakmx test pins J6 (C1C) and J7 (B-).

If resistance is less than 2000 ohms, go to next $t resistance is 2000 ohms or more, repladegpaok.
Clear PCM memory and repe@UICK TEST .

76) Leave ignition off. Disconnect PCM wiring harnessnector. Measure resistance between breakout
box test pins as follows:

o For horizontal connector coil pack, between breabox test pins J3 (C1C) and J7 (B-).
o For vertical connector coil pack, between breakmxt test pins J6 (C1C) and J7 (B-).

If resistance is less than 10,000 ohms, repairt$b@round in C1 circuit. If resistance is 10,@0ns or
more, replace PCM. Repe@UICK TEST .

NOTE: If C1 circuit is shorted to ground, coil damag e may occur.

77) Check Coil No. 2Turn ignition off. Disconnect coil from diagnostiarness coil tee. Measure
resistance as follows:

e For horizontal connector coil pack, between breaboux test pins J6 (C2C) and J7 (B-).
o For vertical connector coil pack, between breakmx test pins J3 (C2C) and J7 (B-).

If resistance is less than 2000 ohms, go to next ¢t resistance is 2000 ohms or more, repladepaak.
Clear PCM memory and repe@UICK TEST .

78) Leave ignition off. Disconnect PCM wiring harnessnector. Measure resistance as follows:
o For horizontal connector coil pack, between bredboux test pins J6 (C2C) and J7 (B-).
o For vertical connector coil pack, between breakmx test pins J3 (C2C) and J7 (B-).

If resistance is less than 10,000 ohms, repairifCRitshort to ground. If resistance is 10,000 shon
more, replace PCM and repé&t/ICK TEST .

NOTE: If C1 circuit is shorted to ground, coil damag € may occur.

79) Check C3 Circuit Turn ignition off. Disconnect coil from diagnostiarness coil tee. Measure
resistance between breakout box test pins -) and J10 (C3QC). If resistance is less than 2000soluo
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to next step. If resistance is 2000 ohms or ma@ace coil pack. Clear PCM memory and re|
QUICK TEST .

80) Turn ignition off. Disconnect PCM wiring harnessoector. Measure resistance between breakout
box test pins J7 (B-) and J10 (C3C). If resistandess than 10,000 ohms, repair C3 circuit stwort t
ground. If resistance is 10,000 ohms or more, oepRCM. Clear PCM memory and rep@alICK

TEST .

81) Check C1 Circuit Turn ignition off. Disconnect PCM wiring harnessaoector. Turn ignition on.
Measure voltage as follows:

o For horizontal connector coil pack, between breabox test pins J3 (C1C) and J7 (B-).
o For vertical connector coil pack, between breakmxt test pins J6 (C1C) and J7 (B-).

If voltage is 0.5 volts or more, repair C1 circshiort to power. If DC voltage is less than 0.5 sjolt
replace PCM. Clear PCM memory and repg@aliCK TEST .

82) Check C2 Circuit Turn ignition off. Disconnect PCM wiring harnessoector. Turn ignition on.
Measure voltage as follows:

o For horizontal connector coil pack, between bredboux test pins J6 (C2C) and J7 (B-).
o For vertical connector coil pack, between breakmx test pins J3 (C2C) and J7 (B-).

If voltage is 0.5 volts or more, repair C2 circsfiiort to power. If DC voltage is less than 0.5 sjolt
replace PCM. Clear PCM memory and reg@aliCK TEST .

83) Check C3 Circuit Turn ignition off. Disconnect PCM wiring harnesmoector. Measure voltage
between breakout box test pins J7 (B-) and J10 JA8oltage is 0.5 volts or more, repair C3 citcu
short to power. If DC voltage is less than 0.5 saleplace PCM. Clear PCM memory and repeat
QUICK TEST .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 83) to step 90). No test procedures have  been omitted.

90) DTC P0350, P0351, P0352, P0353 & P03B4ing a spark tester, check for spark at all sparg
wires while cranking engine. If consistent spargnssent at all spark plug wires, ignition systsmkay.
Go to step 50) o€IRCUIT TEST Z . If consistent spark is not present, go to neegh.s

91) Check For Spark At Right Spark Plugslf spark is present at right spark plugs, go tets¢ep. If
spark is not present at right spark plugs, godp 408).

92) Check Left Spark Plugs & Wires Turn ignition off. Check left side spark plugs amdes for
damage or wear. Check all wiring harnesses andembors damage, burned insulation or poor
connections. Check sensor shield connector. Repaaplace as necessary. If no faults are foundogo
next step.

93) Check For COIL PWR At Left Coil Turn ignition off. Install El Diagnostic Harneg30(7-00059) tc
Breakout Box (014-000950) and ICM. Use appropriaterlay. Connect left (Yellow) coil tee. Connect
diagnostic harness negative lead to battery negjgivninal. Leave positive lead disconnected. Set
diagnostic harness box type switch to 8-cylindesigpan. Turn ignition on. Measure voltage between
breakout box test pins J11 (COIL VBAT) and J*-). If voltage is 10 volts or more, go to next stk
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voltage is less than 10 volts, repair open in CBWR circuit. Clear PCM memory and repQUICK
TEST .

94) Check C3 Circuit At Coil Pack Turn ignition on. Measure voltage between breakauxttest pins
J10 (LC3C) and J7 (B-If DC voltage is more than 10.0 volts, go to ngbep. If DC voltage is 10.0 vo
or less, go to step 102).

95) Check C4 Circuit At Coil Pack Turn ignition on. Measure voltage between breakauttest pins
J18 (LC4C) and J7 (B-If DC voltage is more than 10.0 volts, go to ngbep. If DC voltage is 10.0 vo
or less, go to step 104).

96) Check C3 Circuit At PCM Turn ignition off. Disconnect PCM wiring harnessoector. Inspect
pins for damage and repair as necessary. Instaetend EEC-V Breakout Box (014-000950). Connect
PCM to second breakout box. Turn ignition on. Measwltage between breakout box test pins J7 (B-)
and test pin No. 78 at second breakout box. If Bitage is more than 10.0 volts, go to next step. If
voltage is 10.0 volts or less, repair open in G8ust.

97) Check C4 Circuit At PCM Leave ignition on. Measure voltage between brebtkox test pins J7
(B-) and test pin No 104 (LC4) at second breakaut If DC voltage is more than 10.0 volts, go taine
step. If DC voltage is 10.0 volts or less, repg@emin C4 circuit.

98) Check C3 Circuit At Coil Turn ignition off. Disconnect left coil from diagstic harness coll tee.
Turn ignition on. Measure voltage between breakaxttest pins J10 (LC3) and J7 JBH DC voltage is
less than 0.5 volt, go to next step. If DC volté&g8.5 volt or more, go to step 106).

99) Check C4 Circuit At Coil Leave ignition on. Measure voltage between brekox test pins J18
(LC4C) and J7 (B-). If DC voltage is less than @oft, go to next step. If DC voltage is 0.5 voltraore,
go tostep 107).

100) Check C3 Circuit At Coil While Cranking Connect positive lead of EI Diagnostic Harnesg{00
00059) to battery positive terminal. Connect inasugnt test light between breakout box test pins J1
(B+) and J10 (LC3C). Crank engine. If test lightks brightly once every engine revolution, go &xin
step. If test light does not blink as indicateghlaee PCM and repe@UICK TEST .

101)Check C4 Circuit At Coil While Cranking Connect incandescent test light between breakmut b
test pins J1 (B+) and J18 (LC4C). Crank engingedf light blinks brightly once every engine revan,
replace cylinder No. 2 coil pack and rep@atlCK TEST . If test light does not blink as indicated,
replace PCM and repeat QUICK TEST.

102) Check Left Coil Pack Turn ignition off. Disconnect coil from diagnosti@arness coil tee. Measure
resistance between breakout box test pins J10 (@3€)7 (B-). If resistance is less than 2000 olgms,
to next step. If resistance is 2000 ohms or ma@ace cylinder No. 2 coil pack. Clear PCM memory
and repeaQUICK TEST .

103) Check C3 Circuit Leave ignition off. Disconnect PCM wiring harnessinector. Measure
resistance between breakout box test pins J10 (@3€)7 (B-). If resistance is less than 10,0005phm
repair short to ground in C3 circuit. If resistangd0,000 ohms or more, replace PCM. ReaalCK
TEST .

NOTE: If C3 circuit is shorted to ground, coil damag € may occur.

104) Check C4 Circuit Turn ignition off. Disconnect coil from diagnosti@rness coil tee. Measure
resistance between breakout box test pins J18 (L.@A€J7 (B-). If resistance is less than 2000 ghms
go to next step. If resistance is 2000 ohms or nremace cylinder No. 2 coil pack. Clear PCM meyr
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and repeaQUICK TEST .

105) Leave ignition off. Disconnect PCM wiring harnessnector. Measure resistance between bre
box test pins J18 (LC4C) and J7(B-). If resistaisdess than 10,000 ohms, repair C4 circuit stwort t
ground. If resistance is 10,000 ohms or more, ogpRCM and repe&UICK TEST .

NOTE: If C4 circuit is shorted to ground, coil damag € may occur.

106) Check C3 Circuit Turn ignition off. Disconnect PCM from vehicle hass connector. Turn
ignition on. Measure voltage between breakout leskpins J10 (LC3C) and J7 (B-). If DC voltage is
less than 0.5 volt, replace PCM and re@dtCK TEST . If DC voltage is 0.5 volt or more, repair C3
circuit short to power. Clear PCM memory and regdtCK TEST.

107)Check C4 Circuit Turn ignition off. Disconnect PCM wiring harnessaector. Turn ignition on.

Measure voltage between breakout box test pingLXI8C) and J7 (B-). If voltage is less than 0.5tyol
replace PCM and repe@UICK TEST . If voltage is 0.5 volts or more, repair C4 cit@ghort to power

and repeat QUICK TEST.

108) Check Right Spark Plugs & WiresTurn ignition off. Check right side spark plugdamires for
damage or wear. Check all wiring harnesses andembors damage, burned insulation or poor
connections. Repair or replace as necessary ardt@pPICK TEST . If no faults are found, go to next
step.

109) Check For COIL PWR At Right Coil Turn ignition off. Connect right coil tee. Turmigion on.
Measure voltage between breakout box test pin€dBL(VBAT) and J7 (B-). If voltage is 10 volts or

more, go to next step. If voltage is less than dlfsyrepair open in COIL PWR circuit to right calllear
PCM memory and repeQUICK TEST .

WARNING: Unless otherwise instructed, PCM must not be connec ted to
breakout box when performing ignition system testin g.

110)Check C1 Circuit At Coil Pack Turn ignition on. Measure voltage between breakauttest pins
J3 (RC1C) and J7 (B-). If DC voltage is more th@rDlvolts, go to next step. If DC voltage is 10dks
or less, go to step 118).

111)Check C2 Circuit At Coil Pack Turn ignition on. Measure voltage between breakauttest pins
J6 (RC2C) and J7 (B-). If DC voltage is more th@rDlvolts, go to next step. If DC voltage is 10dlty
or less, go to step 120).

112)Check C1 Circuit At PCM Turn ignition off. Disconnect PCM wiring harnessoector. Inspect
pins for damage and repair as necessary. Instatend EEC-V Breakout Box (014-000950). Connect
PCM to second breakout box. Turn ignition on. Measwltage between breakout box test pins J7 (B-)
and test pin No. 26 (RC1) at second breakout BdXCl voltage is more than 10.0 volts, go to ne&pst

If DC voltage is 10.0 volts or less, repair operCihcircuit.

113)Check C2 Circuit At PCM Leave ignition on. Measure voltage between brebkox test pins J7
(B-) and test pin No. 52 (RC2) at second breakout i DC voltage is more than 10.0 volts, go txtne
step. If voltage is 10.0 volts or less, repair ope@2 circuit.

114)Check C1 Circuit At Coil Turn ignition off. Disconnect right coil from diagstic harness coil tee.
Turn ignition on. Measure voltage between breakauttest pins J3 (RC1C) and J7 (B-). If DC voltage
is less than 0.5 volt, go to next step. If DC vgétas 0.5 volt or more, go to step 12
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115)Check C2 Circuit At Coil Leave ignition on. Measure voltage between bretkox test pins J6
(RC2C) and J7 (B-). If DC voltage is less than\b8, go to next step. If DC voltage is 0.5 voltroore,
go to step 123).

116)Check C1 Circuit At Coil While Cranking Turn ignition off. Reconnect coil lead. Connect
positive lead of El Diagnostic Harness (007-00a59)attery positive terminal. Connect incandescent
test light between breakout box test pins J1 (B @8 (RC1C). Using starter, crank engine. If ligsit
blinks brightly once every engine revolution, gmext step. If test light does not blink as indecht
replace PCM and repe@QUICK TEST .

117)Check C2 Circuit At Coil While Cranking Connect incandescent test light between breakmut b
test pins J1 (B+) and J6 (RC2). Using starter,lceargine. If test light blinks brightly once everggine
revolution, replace cylinder No. 1 coil pack andeatQUICK TEST . If test light does not blink as
indicated, replace PCM and repeat QUICK TEST.

118)Check C1 Circuit Turn ignition off. Disconnect coil from diagnostiarness coil tee. Measure
resistance between breakout box test pins J3 (R@ACY7 (B-). If resistance is less than 2000 olgyms,
to next step. If resistance is 2000 ohms or ma@ace cylinder No. 1 coil pack. Clear PCM memory
and repeaQUICK TEST .

119) Leave ignition off. Disconnect PCM wiring harnessnector. Measure resistance between bre
box test pins J3 (RC1C) and J7 (B-). If resistandess than 10,000 ohms, repair short to grourtlin
circuit. If resistance is 10,000 ohms or more, aeplPCM. Repe&QUICK TEST .

NOTE: If C1 circuit is shorted to ground, coil damag e may occur.

120) Check C2 Circuit Turn ignition off. Disconnect coil from diagnostiarness coil tee. Measure
resistance between breakout box test pins J6 (R@A€C)7 (B-). If resistance is less than 2000 olgms,
to next step. If resistance is 2000 ohms or ma@ace cylinder No. 1 coil pack. Clear PCM memory
and repeaQUICK TEST .

121)Leave ignition off. Disconnect PCM wiring harnessnector. Measure resistance between bre
box test pins J6 (RC2C) and J7 (B-). If resistandess than 10,000 ohms, repair C2 circuit stoort t
ground. If resistance is 10,000 ohms or more, cepRCM and repe&QUICK TEST .

NOTE: If C2 circuit is shorted to ground, coil damag € may occur.

122)Check C1 Circuit Turn ignition off. Disconnect PCM wiring harnessaector.Turn ignition on.
Measure voltage between breakout box test pinRT3a.C) and J7 (B-). If voltage is less than 0.5,volt
replace PCM and repe@UICK TEST . If voltage is 0.5 volts or more, repair C1 cit@hort to power
and repeat QUICK TEST.

123)Check C2 Circuit Turn ignition off. Disconnect PCM from vehicle hass connector. Turn
ignition on. Measure voltage between breakout lesk pins J6 (RC2C) and J7 (B-). If DC voltage ssle
than 0.5 volt, replace PCM and rep@aICK TEST . If voltage is 0.5 volt or more, repair C2 circui
short to power. Clear PCM memory and repeat QUIGST.

CIRCUIT TEST JF - INTEGRATED IGNITION COIL ON PLUG FAILURE

Diagnostic Aids
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Perform this test when instructed during QUICK TESTf directed by other test procedures. This iesisec
to diagnose the following:

« Ignition Coils.
« Ignition Coils Harness.
e Powertrain Control Module (PCM).

—
O, B+ ]
® CD {]

“TEST PINS LOCATED ON BREAKOUT BOX
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE

5396129155

Fig. 74: Coil On Plug Ignition Coil Test Circuit & Connector Terminals

1) Continuous Memory DTC P0351, P0352, P0353, P0354)355, P0356, P0357, P0358, P0359 &
P0360Check spark plug and connectors for damage, l@sseor shorting. Check coils and coil boots
damage, looseness or shorting. Repair or replaneaessary. If no faults are found, go to next.step

2) Check Resistance Between Coil Pins & Spring Termida urn ignition off. Remove suspect igniti
coil. Measure resistance between B+ circuit terframa coil spring. Measure resistance between CD
circuit terminal and coil spring. If both resistenmeasurements are 4000;000 ohms, go to next steg
resistance is not as specified, replace coil apdatQUICK TEST .

3) Check Resistance Between Colil Pirlseave ignition off. Measure resistance betweehteaninals.
If resistance is 0.3-0.8 ohms, go to next stepedistance is not as specified, replace coil apdate
QUICK TEST .

4) Check Coil B+ Circuit Signal Leave ignition off. Disconnect PCM 104-pin conrgciTurn ignition
on. Measure voltage between ground and suspedB¢diérminal. If voltage is 10 volts or more, turn
ignition off. Reconnect PCM harness connector amtbgnext step. If voltage is less than 10 voltgak
fuses and B+ circuit for open or short. Repair@sessary and repe@tJICK TEST .

5) Perform QUICK TEST If DTC P0351, P0352, P0353, P0354, P0355, PO3B&, P, P0358, P0359
or PO360 are present, go to step 7). If specifiE€®are not present, go to next step.

6) If DTC P0340 and P0350 are present, go to ste CJRCUIT TEST DR . If specified DTCs are n
present, go to step 5) GIRCUIT TEST HD .

7) Check For Power To CoilTurn ignition off. Install El Diagnostic Harned30(7-00059) to Breakout
Box (014-000950). Use appropriate overlay. Conneitttee. Connect diagnostic harness negative lead
to battery negative terminal. Leave positive lemgt@hnected. Set diagnostic harness box type swatch
"8" cylinder position. Turn ignition on. Measureltage between breakout box test pins J31 (COIL+)
J7 (B). If voltage is 10 volts or more, go to next stéwoltage is less than 10 volts, repair open @IC
PWR circuit. Clear PCM memorv and repQUICK TEST .
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8) Measure voltage between breakout box test ping@Q@2L-) and J7 (B-). If voltage is 10 volts or
more, go to next step. If voltage is less than dlifsygo to step 11).

9) Check For Coil At Connector Turn ignition off. Disconnect coil tee. Turn igioh on. Measure
voltage between breakout box test pins J32 (CQdhé) J7 (B-). If voltage is 0.5 volts or less, gméxt
step. If voltage is more than 0.5 volts, go to st8p

10) Check Coil While Cranking Connect positive lead of El Diagnostic Harnesg{00059) to battery
positive terminal. Connect incandescent test ligttveen breakout box test pins J1 (B+) and J32 €Ol
). Crank engine. If test light blinks brightly onegery engine revolution, go to next step. If tegit doe
not blink as indicated, replace PCM and reg@diCK TEST .

11) Check For Coil Short To Ground Turn ignition off. Disconnect coil from diagnosti@rness coil
tee. Measure resistance between breakout boxitessi®2 (COIL-) and J7 (B-). If resistance is l#sm
2000 ohms, go to next step. If resistance is 2000s00r more, replace coil pack. Clear PCM memory
and repeaQUICK TEST .

12) Leave ignition off. Disconnect PCM wiring harnessinector. Measure resistance between breakout
box test pins J32 (COIL-) and J7 (B-). If resiseless than 10,000 ohms, repair short to grau@i
circuit. If resistance is 10,000 ohms or more, aeplPCM. Repe&QUICK TEST .

13) Check Coil For Short To PowerTurn ignition off. Disconnect PCM from vehicle hass
connector. Turn ignition on. Measure voltage betweeakout box test pins J32 (Coil-) and J7 (B-). |
DC voltage is less than 0.5 volt, replace PCM aptatQUICK TEST . If voltage is 0.5 volt or more,
repair circuit short to power. Clear PCM memory agpkeat QUICK TEST.

CIRCUIT TEST KA - FUEL PUMP RELAY

Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iestsed
to diagnose the following:

Fuel pump relay.

Inertia Fuel Shutoff (IFS) switch.

Wiring harness circuits (B+, FUEL PUMP, FPM, POWER-PUMP and VPWR).
Powertrain Control Module (PCM
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Fig. 75: Typical Fuel Pump Relay Schematic
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Fig. 76: Fuel System Test Circuit & Connector Termmals

1) KOEO & KOER DTC P0230 Fuel pump primary circuit has been indicated. Ptsgsauses are as
follows:

e Open or shorted circuit.
o Faulty fuel pump relay.
o Faulty PCM.

For Continuous Memory DTC P0230, go to step 403cbmnnect fuel pump relay wiring harness
connector. Turn ignition on. Measure voltage betwPWR terminal at connector and chassis ground.
If 10.5 volts or more are present, go to next dtielpss than 10.5 volts are present, repair opev¥ifWR
circuit between EEC power relay and fuel pump relay

NOTE: To Identify fuel pump relay terminals, refert o numbers molded on relay.

2) Check Fuel Pump RelayTurn ignition off. Leave fuel pump relay discontes: Measure resistance
between terminals No. 1 or No. 85 and all othanieals.
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Resistance should be eithel-120 ohms, or greater than 10,000 ohms. Replacetuep relay if
resistance is not as specified. If resistance &y p§o to next step.

3) Check Fuel Pump Circuit Leave ignition off and fuel pump relay disconnéct®isconnect PCM
wiring harness connector. Inspect pins for damagerapair as necessary. Install EEC-V Breakout Box
(014-000950), leaving PCM disconnected. Turn ignition Mieeasure voltage between test pin No. 80
chassis ground. If voltage is one volt or lesstayoext step. If voltage is more than one voltaiephort

to power in FUEL PUMP circuit and repe@UICK TEST .

4) Leave ignition off and fuel pump relay disconnéct®isconnect scan tester from Data Link Conne
(DLC). Measure resistance between test pin No.ngltast pins No. 51, 91 and 103. If each resistance
measurement is more than 10,000 ohms, go to rext $tany resistance measurement is 10,000 oh
less, repair short circuit and rep€atICK TEST .

5) Leave ignition off and fuel pump relay disconnécteleasure resistance between FUEL PUMP
terminal at fuel pump relay wiring harness conneata test pin No. 80 at breakout box. If resistaisc
less than 5 ohms and DTC P0231 or P0232 is presdnDTC P0230, go to next step. If resistance is
less than 5 ohms and specified DTCs are not presgtace PCM and repe@tJICK TEST . If
resistance is 5 ohms or more, repair open circdtrapeat QUICK TEST.

6) Check PCM Fuel Pump Circuit Leave ignition off. Reconnect PCM and fuel pumlayeConnect
scan tester to DLC. Turn ignition on. Using scastde access FPA PID or FPF PID. If scan tester
indicates YES or ON, replace PCM and re@8iCK TEST . If scan tester does not indicate YES or
ON, go to next step.

7) Leave scan tester accessed to FPA PID or FPFUAIDg starter, crank engine. If scan tester inégat
YES or OFF during crank, replace PCM and reg@atCK TEST . If scan tester does not indicate YES
or ON during crank, fuel pump primary circuit isagk If DTC P0231 is present, go to step 20). If DTC

P0232 is present, go to step 10).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 7) to step 10). No test procedures have b  een omitted.

10) KOEO & KOER DTC P0232 If engine starts, go to next step. If engine duoasstart, go to step
15). For Continuous Memory DTC P0232, go to step 30

11) Check Fuel PumpTurn ignition on for 5 seconds. Listen for opevatl noise from fuel pump. If
fuel pump can be heard, go to next step. If fuehpweannot be heard, go to step 13).

12) Check Fuel Pump RelayTurn ignition off. Disconnect fuel pump relay. Tugnition on. Listen for
operational noise from fuel pump. If fuel pump agies, repair short to power in FPM or POWER-TO-
PUMP circuit and repe®UICK TEST . If fuel pump still does not operate, replacd fuanp relay an
repeat QUICK TEST.

13) Check FPM Circuit Turn ignition off. Leave fuel pump relay discontext Disconnect PCM wiring
harness connector. Inspect pins for damage and eepaecessary. Install EEC-V Breakout Box (014-
000950), leaving PCM disconnected. Measure resistartween test pin No. 40 and POWER-TO-
PUMP terminal at fuel pump relay wiring harnessresxtor. If resistance is less than 5 ohms, go x6 ne
step. If resistance is 5 ohms or more, repair @ienit and repeaUICK TEST .

14) Check PCM Fuel Pump Circuit Leave ignition off. Reconnect PCM and fuel pumiayeConnect
scan tester to DLC. Turn ignition on. Using scastde access FPM PID. If scan tester indicates OFF,
fuel pump primary circuit is okay and testing isrgaete. If scan tester does not indicate OFF, ogf
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PCM and repe:QUICK TEST .

15) Check IFS SwitchTurn ignition off. Locate IFS switch in trunk ndaft hinge. Measure resistance
between terminals "C" and NC of IFS switch. If stgnce is less than 5 ohms, go to next step. If
resistance is 5 ohms or more, reset or replaces\Witsh and repe@UICK TEST .

16) Leave ignition off and IFS switch disconnectedsdainnect fuel pump relay. Measure resistance
between POWER-TO-PUMP terminal at fuel pump relaynector and POWER-TO-PUMP terminal at
IFS connector. If resistance is less than 7 ohim$o gext step. If resistance is 7 ohms or moiggire
open in POWER-TO-PUMP circuit and rep€aICK TEST .

17) Leave ignition off, fuel pump relay and IFS switdisconnected. Measure resistance between fuel
pump motor ground circuit at connector and chagsiand. If resistance is less than 5 ohms, go xt ne
step. If resistance is 5 ohms or more, repair apémel pump motor ground circuit and rep€AtICK
TEST .

18) Leave ignition off, fuel pump relay and IFS switdisconnected. Measure resistance between
POWER-TO-PUMP terminal at fuel pump connector a@WWER-TO-PUMP terminal at IFS connector.
If resistance is less than 5 ohms, go to next $tepsistance is 5 ohms or more, repair open iNVER-
TO-PUMP circuit and repeQUICK TEST .

19) Leave ignition off, fuel pump relay and IFS switdisconnected. Measure resistance between fuel
pump motor terminals. If resistance is less thaolds, fuel pump circuits are okay and testing is
complete. If resistance is 10 ohms or more, repiaelepump and repeQUICK TEST .

20) KOEO & KOER DTC P0231 If engine starts, replace PCM and reg@aiCK TEST . If engine
does not start, go to next step.

21) Check B+ To Fuel Pump RelayTurn ignition off. Disconnect fuel pump relay wig harness
connector. Measure voltage between chassis grauh@®& terminal at fuel pump relay wiring harness
connector. If voltage is 10.5 volts or more, gméxt step. If voltage is less than 10.5 volts, &raicuit
fuse. If fuse is okay, repair open in B+ circuitaepeaQUICK TEST .

22) Check POWER-TO-PUMP Circuit ResistancelLeave ignition off and fuel pump relay
disconnected. Measure resistance between negaiitexyoterminal and POWER-TO-PUMP terminal at
fuel pump relay wiring harness connector. If regise is less than 10 ohms, replace fuel pump seldy
repeatQUICK TEST . If resistance is 10 ohms or more, repair opdP@WER-TO-PUMP circuit and
repeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 22) to step 30). No test procedures have  been omitted.

30) Continuous Memory DTC P0232Turn ignition off. Connect scan tester to Datak @onnector.
Using scan tester, access FRM PID. Observe Plihflication of fault while wiggling and bending
POWER-TO-PUMP circuit between fuel pump relay amel pump. Fault will be indicated by FPM PID
turning on. Wiggle and bend FPM circuit between P&M POWER-TO-PUMP circuit splice. Wiggle
and bend fuel pump ground circuit at fuel pump. €kh@nnectors for clean tight connection. If any
faults are found, isolate and repair as necesHary.faults are found, fault cannot be duplicastdhis
time. Go toCIRCUIT TEST Z .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 30) to step 35). No test procedures have  been omitted.
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35) Continuous Memory DTC P0231Turn ignition off. Disconnect PCM wiring harnesmaoector.
Inspect pins for damage and repair as necessatalllEEC-V Breakout Box (014-000950), leaving
PCM disconnected. Connect jumper wire betweerpiastNo. 77 (PWR GND) and 80 (FP). Connect
DVOM between test pins No. 40 (FPM) and 51 (GND9lt&¥ge should be 10 volts or more. Observe
DVOM for indication of fault while wiggling and beimg B+ circuit to fuel pump relay. Fault will be
indicated by sudden change in DVOM voltage. Wiggld bend POWER-TO-PUMP circuit between
fuel pump relay and FPM circuit splice. Lightly tap fuel pump relay. Check connectors for cleahttig
connection. If any faults are found, isolate arnghreas necessary. If no faults are found, faulhcé be
duplicated at this time. Go @IRCUIT TEST Z .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 35) to step 40). No test procedures have  been omitted.

40) Continuous Memory DTC P0230Turn ignition off. Connect scan tester to Datak.@onnector.
Turn ignition on and wait 5 seconds. Using scateteaccess FPA PID. Observe PID for indication of
fault while wiggling and bending FUEL PUMP circbietween fuel pump relay and PCM. Fault will be
indicated by FPA PID turning on. Wiggle and bendvFircuit between PCM and POWER-TO-PUMP
circuit splice. Wiggle and bend VPWR circuit betwdael pump relay and EEC-V power relay. Check
connectors for clean tight connection. If any faalte found, isolate and repair as necessary. flults
are found, fault cannot be duplicate

CIRCUIT TEST KC - FUEL SHUTOFF VALVE RELAY
Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iesised
to diagnose the following:

o Fuel shutoff valve relay.

¢ Inertia Fuel Shutoff (IFS) switch.

o Wiring harness circuits (B+, FSV, FSVM, Ground, PBR/TO+UEL SHUTOFF VALVE and VPWR
e Powertrain Control Module (PCM
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Fig. 77: Typical Fuel Pump Relay Schematic
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Fig. 78: Fuel Shutoff System Test Circuit & Conneair Terminals

1) KOEO & KOER DTC P0230 Fuel shutoff valve primary circuit has been intikch Possible causes
are as follows:

e Open or shorted circuit.
o Faulty fuel shutoff valve relay.
o Faulty PCM.

For Continuous Memory DTC P0230, go to step 403cbmnect fuel shutoff valve relay wiring harness
connector. Turn ignition on. Measure voltage betwPWR terminal at connector and chassis gro
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If 10.5 volts or more are present, go to next dtidpss than 10.5 volts are present, repair opev¥ifWR
circuit between EEC power relay and fuel shutofigaelay.

2) Check Fuel Shutoff Valve RelayTurn ignition off. Leave fuel shutoff valve relaysconnected.
Measure resistance between terminals No. 85 arad @l shutoff valve relay. Resistance should ®e 4
120 ohms. Measure resistance between terminal8WNand 87 at fuel shutoff valve relay. Resistance
should be more than 10,000 ohms. If resistancetiasi specified, replace fuel shutoff valve rely.
resistance is as specified, go to next step.

3) Check Fuel Shutoff Valve Circuit Leave ignition off and fuel shutoff valve relaysdonnected.
Disconnect PCM wiring harness connector. Inspat for damage and repair as necessary. Install EEC-
V Breakout Box (014-000950), leaving PCM disconedcilurn ignition on. Measure voltage between
test pin No. 80 (FSV) and chassis ground. If vatagone volt or less, go to next step. If voltegmore

than one volt, repair short to power in FSV cirant repeaQUICK TEST .

4) Leave ignition off and fuel shutoff valve relaysdonnected. Disconnect scan tester from Data Link
Connector (DLC). Measure resistance between tadilpi 80 (FSV) and test pins No. 51, 103 (PWR
GND) and 91 (SIG RTN). If each resistance measun¢msanore than 10,000 ohms, go to next step. If
any resistance measurement is 10,000 ohms orégssr short circuit and repeQUICK TEST .

5) Leave ignition off and fuel shutoff valve relaysdonnected. Measure resistance between FSV tel
at fuel shutoff valve relay wiring harness conneetad test pin No. 80 at breakout box. If resistaisc
less than 5 ohms and DTC P0231 or P0232 is pragsdnDTC 230, go to next step. If resistance isles
than 5 ohms and specified DTCs are not presergaeCM and repeQUICK TEST . If resistance i
5 ohms or more, repair open circuit and repeat QUTEST.

6) Check PCM Fuel Shutoff Valve Circuit Leave ignition off. Remove breakout box. Reconf&ci
and fuel shutoff valve relay. Connect scan testéltC. Turn ignition on. Using scan tester, access
FSVF PID. If scan tester indicates YES, replace Pl repeaQUICK TEST . If scan tester does not
indicate YES, go to next step.

7) Leave scan tester accessed to FSV PID. Usingstarank engine. If scan tester indicates YESnd)
crank, replace PCM and rep&a)ICK TEST . If scan tester does not indicate YES during kcréurel
shutoff valve primary circuit is okay. If DTC PO2&lpresent, go to step 20). If DTC P0232 is prgsen
go to step 10).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 7) to step 10). No test procedures have b  een omitted.

10) KOEO & KOER DTC P0232 If engine starts, go to next step. If engine duasstart, go to step
15). For Continuous Memory DTC P0232, go to step 30

11) Check Power To Fuel Shutoff ValveTurn ignition and all accessories off. Disconrssan tester

from DLC (if applicable). Disconnect PCM wiring Im@ss connector. Inspect pins for damage and repair
as necessary. Install EEC-V Breakout Box (014-00098aving PCM disconnected. Turn ignition on.
Measure voltage between test pin No. 40 (FSVM)3h@PWR GND) at breakout box. If voltage is

more than 1.5 volts, go to next step. If voltag&.svolts or less, go to step 13).

12) Check Fuel Shutoff Valve RelayTurn ignition off. Disconnect fuel shutoff valvelay. Turn
ignition on. Measure voltage between test pin Nlb(ESVM) and 51 (PWR GND) at breakout box. If
voltage is less than 1.5 volts, replace fuel stivtaifve relay and repe&QUICK TEST . If voltage is 1.5
volts or more, repair short to power in FSVM or PER-TO-FUEL SHUTOFF VALVE circuit anc




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

repeat QUICK TEST

13) Check FSVM Circuit Turn ignition off. Leave fuel shutoff valve relaysconnected. Measure
resistance between test pin No. 40 and POWER-DBL SHUTOFF VALVE circuit at fuel pump rele
wiring harness connector. If resistance is less thahms, replace PCM and rep@&lICK TEST . If
resistance is 5 ohms or more, repair open circwtrapeat QUICK TEST.

14) Check IFS SwitchTurn ignition off. Locate IFS switch in trunk ndaft hinge. Measure resistance
between terminals "C" and NC of IFS switch. If stgnce is less than 5 ohms, go to next step. If
resistance is 5 ohms or more, reset or replaces\wWish and reped@UICK TEST .

15) Check Circuit Continuity Leave ignition off, IFS switch and fuel shutofflvarelay disconnected.
Measure resistance of POWER-TO-FUEL SHUTOFF VAL\iEwt between fuel shutoff valve relay
connector and IFS connector. If resistance istlems 5 ohms, go to next step. If resistance isrbobr
more, repair open in POWER-TO-FUEL SHUTOFF VALVEctiit between IFS switch and FSVM
connection. Clear PCM memory and rep@aiCK TEST .

16) Leave ignition off, fuel shutoff valve relay anélS switch disconnected. Measure resistance between
POWER-TO-FUEL SHUTOFF VALVE circuit at IFS connectind chassis ground. If resistance is less
than 10 ohms, fault cannot be located and tessimgmplete. If resistance is 10 ohms or more, repai
open circuit and repeQUICK TEST .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 16) to step 20). No test procedures have  been omitted.

20) DTC P0231If engine starts, replace PCM and reg@aiCK TEST . If engine does not start, go to
next step. For Continuous Memory DTC P0231, gddp 85).

21) Check B+ To Fuel Shutoff Valve Relayrurn ignition off. Disconnect fuel shutoff valvelay
wiring harness connector. Measure voltage betwhagssis ground and B+ terminal at wiring harness
connector. If voltage is 10.5 volts or more, gméxt step. If voltage is less than 10.5 volts, &reicuit
fuse. If fuse is okay, repair open in B+ circuitaepeaQUICK TEST .

22) Check POWER-TO-FUEL SHUTOFF VALVES Circuit Resistance Leave ignition off and fuel
shutoff valve relay disconnected. Measure resigtéietween negative battery terminal and POWER-TO-
FUEL SHUTOFF VALVES terminal at wiring harness ceutor. If resistance is less than 10 ohms,
replace fuel shutoff valve relay and rep@atlCK TEST . If resistance is 10 ohms or more, repair open
in POWER-TO-FUEL SHUTOFF VALVES circuit and rep&/ICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 22) to step 30). No test procedures have  been omitted.

30) Continuous Memory DTC P0232Turn ignition off. Connect scan tester to Datakd @onnector
(DLC). Using scan tester, access FSVM PID. ObsBihzefor indication of fault while wiggling and
bending POWER-TO-FUEL SHUTOFF VALVES circuit. Faulill be indicated by FSVM PID turning
on. Wiggle and bend fuel shutoff valve ground dirc@heck connectors for clean tight connection. If
any faults are found, isolate and repair as necgd$ao faults are found, fault cannot be dupléechat
this time. Go taCIRCUIT TEST Z .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 30) to step 35). No test procedures have been omitted.
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35) Continuous Memory DTC P0231Turn ignition off. Disconnect PCM wiring harnesmaoector.
Inspect pins for damage and repair as necessatalllEEC-V Breakout Box (014-000950), leaving
PCM disconnected. Connect jumper wire betweerpiastNo. 77 (PWR GND) and 80 (FSV). Connect
DVOM between test pins No. 40 (FSVM) and 51 (PWRO3NVoltage should be 10 volts or more.
Observe DVOM for indication of fault while wigglingnd bending B+ circuit to fuel shutoff valve relay
Fault will be indicated by sudden change in DVOMtage. Wiggle and bend POWER-TO-FUEL
SHUTOFF VALVES circuit between fuel shutoff valvelay and FSVM circuit splice. Lightly tap on
fuel shutoff valve relay. Check connectors for nléight connection. If any faults are found, iseland
repair as necessary. If no faults are found, faartinot be duplicated at this time. GARCUIT TEST
Z.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 35) to step 40). No test procedures have  been omitted.

40) Continuous Memory DTC P0230Turn ignition off. Connect scan tester to Datak.@onnector.
Turn ignition on and wait 5 seconds. Using scateteaccess FSVF PID. Observe PID for indication of
fault while wiggling and bending FUEL shutoff valegcuit between fuel shutoff valve relay and PCM.
Fault will be indicated if FSVF PID switches to YB®iggle and bend FSV circuit between PCM and
fuel shutoff valve relay. Wiggle and bend VPWR uaitdbetween fuel shutoff valve relay and EEC-V
power relay. Check connectors for clean tight catioe. If any faults are found, isolate and re@aesr
necessary. If no faults are found, fault cannadilpglicated at this time. Go @IRCUIT TEST Z .

CIRCUIT TEST KE - IDLE AIR CONTROL (IAC) VALVE

Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iestsed
to diagnose the following:

Throttle linkage.

Wiring harness circuits (IAC and VPWR).
Faulty Idle Air Control (IAC) valve.

Faulty throttle body.

Faulty Powertrain Control Module (PCN
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Fig. 79: IAC Circuit & Connector Terminals

1) DTC P0505, P1504 Or P150Perform KOER self-test. If DTC P0505, P1504 or ®1L& present, go
to next step. If DTC P0505 or P1507 is not pred&, system is okay and testing is complete.

2) DTC P0505 & P1507DTC P0505 indicates that IAC system malfunctioa bhaen detected. DTC
P1504 indicates that IAC circuit malfunction hagmeletected. DTC P1507 indicates that IAC system
under speed fault has been detected. Possiblescatesas follows:

e IAC circuit open or shorted to PWR.
e VPWR circuit open.

e Contaminated IAC valve assembly.
Damaged throttle body.

Faulty PCM.

Turn ignition off. Disconnect IAC solenoid. Turmigion on. Measure voltage between VPWR terminal
of IAC solenoid wiring harness connector and bgttgound terminal. If voltage is 10.5 volts or more
go to next step. If voltage is less than 10.5 yo#pair open VPWR circuit and rep&ICK TEST .

3) Check IAC Solenoid Resistancdurn ignition off. Connect DVOM positive lead tdPWR terminal
of IAC solenoid wiring harness connector. Conne¥tdM negative lead to IAC terminal. If resistanct
6-13 ohms, go to next step. If resistance is nb8 @hms, replace IAC valve assembly and repeat
QUICK TEST .

4) Check IAC Solenoid Internal Short To CaseTlurn ignition off. Measure resistance between each
wiring harness connector terminal and IAC houslfigach resistance is 10,000 ohms or more, goxt
step. If either resistance is less than 10,000 ohepsace IAC solenoid assembly and refgaiCK
TEST .

5) Check Air Inlet System Turn ignition off. Remove air filter. Inspect dilter, MAF sensor and air
inlet system for excessive dirt or contaminatioap&ir or replace as necessary and reQEHCK
TEST . If air filter is okay, go to next step.

6) Check For Vacuum LeaksStart engine and allow to idle. Inspect air irggstem any of the followir
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possible faults

e Cracked or punctured air inlet tube.

e Loose inlet air tube or air cleaner housing.

e Loose or damaged throttle body.

o Contaminated or damaged IAC valve assembly.
Faulty EGR valve or gasket.
Faulty PCV valve or hose.

Check entire system for vacuum leaks. Repair daoepas necessary. If no vacuum leaks are found, go
to next step.

7) Check IAC Circuit Continuity Leave ignition off. Disconnect PCM wiring harnessinector.
Inspect pins for damage and repair as necessatalllEEC-V Breakout Box (014-000950), leaving
PCM disconnected. Measure resistance between hrebé&r test pin No. 83 (IAC) and IAC terminal at
IAC solenoid wiring harness connector. If resisearse5 ohms or more, repair open circuit and repeat
QUICK TEST . If resistance is less than 5 ohms, go to next. st

8) Check IAC Circuit For Short To Power Turn ignition on. Measure voltage between breakaut
test pin No. 83 (IAC) and chassis ground. If vodtagyone volt or more, repair circuit short to poaed
repeatQUICK TEST . If voltage is less than one volt, go to nexpste

9) Check IAC Circuit For Short To Ground Turn ignition off. Measure resistance between pasiNo.
83 (IAC) and test pins No. 51 and 103 (PWR GNDhratkout box. If resistance is more than 10,000
ohms, go to next step. If resistance is less ti#g@0D ohms, repair circuit short to ground and a¢pe
QUICK TEST .

10) Check IAC Signal From PCM Leave ignition off. Connect PCM to breakout boxn@ect IAC
solenoid to wiring harness connector. Connect DVE##veen test pin No. 83 (IAC) and test pin No. 51
(PWR GND) at breakout box. Start engine and slandyease speed to 3000 RPM. If voltage is 3.0-11.5
volts, remove IAC solenoid and check throttle bdéiyhrottle body is okay, replace IAC assembly and
repeatQUICK TEST . If voltage is not 3.0-11.5 volts, replace PCMi aepeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 10) to step 20). No test procedures have  been omitted.

20)DTC P1506This code indicates that IAC system has reached gpeed malfunction. Possible
causes are as follows:

¢ IAC circuit short to ground.

e IAC assembly stuck open.

o Air intake leaks or restrictions.

Damaged throttle body.

Contaminated or damaged IAC valve assembly.
Faulty Powertrain Control Module (PCM).

Check entire system for vacuum leaks. Repair daoepas necessary. If no vacuum leaks are found, go
to next stef
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21) Check EVAP SystemTurn ignition off. Disconnect hoses from EVAP cer purge valve or
solenoid. Attach vacuum pump with gauge to carlsonister hose port. Sé&gg. 80. Using vacuum
pump, apply 16 in. Hg to port. If vacuum bleedswihin 20 seconds, replace EVAP canister purge
valve or solenoid and repe@UICK TEST . If vacuum is not bled off immediately, go to hetep.

Fuel Vapor
To Intake
Manifold

Fuel Vapor
To EVAP
Canister

Input Port Vacuum
(To Intake Manifold)

G96C01029

Fig. 80: EVAP Canister Purge Hose Ports

22) Check IAC Solenoid FunctionStart engine and allow to idle. Ensure transmisgan Park or
Neutral and engine is warmed to normal operatiniperature. Disconnect IAC solenoid wiring harr




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

connector. If engine speed drops, go to next stemgine speed does not drop, check throttle bod
damage. If throttle body is okay, replace IAC soldrand repeaQUICK TEST .

23) Check IAC Circuit For Short To Ground Turn ignition off. Disconnect scan tester from DLC
Disconnect PCM wiring harness connector. Inspew for damage and repair as necessary. Install EEC-
V Breakout Box (014-000950), leaving PCM disconadcMeasure resistance between test pin No. 83
(IAC) and test pins No. 51 and 103 (PWR GND) atkoait box. If resistance is more than 10,000 ohms
and idle speed is normal, go to step 30). If rasst is more than 10,000 ohms and high idle spgeed i
present, replace PCM and rep@lICK TEST . If resistance is less than 10,000 ohms, repaiuic

short to ground and repeat QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 23) to step 25). No test procedures have  been omitted.

25)DTC P1505: Check Inlet Air Supply DTC P1505 indicates that IAC system has reached th
adaptive learning limit. Possible causes are dgvist

o Air intake leaks or restrictions.

o Throttle body linkage binding.

o Contaminated or damaged IAC valve assembly.
o Damaged throttle body.

Inspect air intake system for leaks. Repair oraeplas necessary. If air intake system is okayo gext
step.

26) Check Air Inlet System Turn ignition off. Remove air filter. Inspect diter, MAF sensor and air
inlet system for excessive dirt or contaminatioap&ir or replace as necessary and reQEHCK
TEST . If air filter is okay, go to next step.

27) Check Throttle Body Leave ignition off. Disconnect accelerator cabid air cleaner tube from
throttle body. Check cable and throttle body linkdgr binding or interference. If faults are presgo tc
step 3) unde€IRCUIT TEST HU . If no faults are present, go to step 8) ur@&CUIT TEST HU .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 27) to step 30). No test procedures have  been omitted.

30) Check IAC System For Intermittent Open Or Short Circuit Connect scan tester to DLC. Ensure
all accessories are off and engine is warmed tmaboperating temperature. Turn ignition on. Access
IAC PID and RPM PID. IAC duty cycle should be 20#krcent. Observe IAC PID and RPM PID for
indication of fault while wiggling and bending wig harness between IAC solenoid and PCM. Faull
be indicated by sudden change in IAC PID or RPM Rdlde. If any faults are found, isolate and repair
as necessary. Rep&UICK TEST . If no faults are found, problem cannot be dwgikd at this time.

Go toCIRCUIT TEST Z .

CIRCUIT TEST KL - SHIFT INDICATOR LIGHT (SIL)

Diagnostic Aids




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

Perform this test only when directed here by aedtbility symptom. This test is only intended togiase

o Wiring harness circuits (SIL).

Top gear switch.

SIL dimmer relay.

e SIL bulb and SIL circuit fuse.
Powertrain Control Module (PCM).

1) Check SIL Operation Inspect SIL while driving vehicle. SIL should tuon when optimum-shift
RPM for each gear is reached. Light should berotbp gear. If SIL light is always on, check foosito
ground in SIL circuit. If light is always off, chkdor open in SIL circuit. If light is always onpgo step
4). If light is not always on, go to next step.

2) Check SIL Circuit Fuse Turn ignition off. Remove and inspect SIL fusefu$e is okay, go to next
step. Replace fuse if blown. If fuse blows aga@pair short to ground between fuse and SIL bulleckh
SIL operation.

3) Check SIL Bulb Turn ignition off. Remove and inspect SIL bulbblilb is burned out, replace bulb
and check SIL operation. If bulb is okay, go tqsié.

4) Check SIL Circuit For Short To Ground Turn ignition off. Put transmission in high gear.

Disconnect PCM wiring harness connector. Inspew for damage and repair as necessary. Install EEC-
V Breakout Box (014-000950), leaving PCM disconedctMeasure resistance between test pins No. 53
and 60 at breakout box. If resistance is 10,000s0bntess, repair short between top gear switch and
PCM. Reconnect all components, and reg@atCK TEST . If resistance is more than 10,000 ohmes,
replace PCM and repeat QUICK TEST.

5) Check For Voltage To SIL SocketTurn ignition off. Remove SIL bulb. Place transsis in any

gear except top gear. Turn ignition on. Measuréage between power contact at SIL socket and chassi
ground. If voltage is more than 10.5 volts, gotaeps/). If voltage is 10.5 volts or less, conndtt I8ulb

and go to next step.

6) Check Operation Of Top Gear SwitchTop gear switch is normally closed and should dr@ypen

when vehicle is shifted into top gear. Turn igmtoff. Disconnect top gear switch. Place transrorssn
any gear except top gear. Measure resistance betopaear switch terminals. If resistance is thas

5 ohms, repair open in IGNITION RUN circuit to Shlulb socket. Check SIL operation. If resistance
ohms or more, replace top gear switch. Check SHramon.

7) Check Continuity Of SIL Circuit Turn ignition off. Remove SIL bulb. Disconnect PGWting

harness connector. Inspect pins for damage and epaecessary. Install EEC-V Breakout Box (014-
000950), leaving PCM disconnected. Measure resisthntween test pin No. 72 and SIL power contact
at SIL bulb socket. If resistance is less than m®shreplace PCM. Check SIL operation. If resistaace
ohms or more, repair open circuit. Remove breakowt reconnect all components and check SIL
operation.

CIRCUIT TEST KM - WOT A/C CUT-OFF (WAC)
Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iesised
to diaanose the followin




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

o Wiring harness circuits (ACCS, POWER-TO-CLUTCH, VRvEnd WAC).
o Faulty WAC relay.
o Faulty Powertrain Control Module (PCM).

FROM A/C
DEMAND
SWITCH

4

A/C CYCLING
SWITCH

I ACPSW*
{NC})

TEST PiN 41 ®— ACCS

AIC
CLUTCH

*HIGH PRESSURE CONTACTS OF THE A/C PRESSURE SWITCH (ACPSW)
(ALSO KNOWN AS THE REFRIGERANT CONTAINMENT SWITCH)

(G96101032

Fig. 81: WAC Test Circuits & Connector Terminals

1) DTC P1460: Verify ACCS PID Is Off Turn ignition off. Ensure A/C and defroster aré @fonnect

scan tester to Data Link Connector (DLC). Startima@nd allow to idle. Using scan tester, acces€3
PID. If ACCS PID is off, go to next step. If ACC3HPis on, go to step 20).

2) Check VPWR Circuit Turn ignition off. Disconnect WAC relay wiring hass connector. Turn
ignition on. Measure voltage between VPWR termatalonnector and chassis ground. If voltage is 10.5
volts or more, go to next step. If voltage is lésmn 10.5 volts, repair open in VPWR circuit. Semgine
and allow to idle for 15 seconds with A/C on. Tignition and A/C off. Reped@UICK TEST .

3) Check WAC RelayLeave ignition off and WAC relay disconnected. €heesistance between relay
terminals No. 85 and 86.

Replace WAC relay if resistance is not 820 ohms. If resistance is okay, check resistart@den rela
terminals No. 85 and 30, No. 85 and 87, No. 85&#Al

If resistance is okay, go to next step. If resistaless than 10,000 ohms, replace WAC relay. Siayine
and allow to idle for 15 seconds with A/C on. Tignition and A/C off. Repe:QUICK TEST .
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4) Check WAC Circuit Turn ignition off. Leave WAC relay disconnecteds@nnect PCM wiring
harness connector. Inspect connector for damagerorsion, and repair as necessary. Install EEC-V
Breakout Box (014-000950), leaving PCM disconnectentn ignition on. Measure voltage between test
pin No. 69 (WAC) at breakout box and chassis grolingbltage is less than one volt, go to next stép
voltage is one volt or more, repair circuit shorpbwer. Start engine and allow to idle for 15 sels0

with A/C on. Turn ignition and A/C off. Repe@UICK TEST .

5) Turn ignition off. Disconnect scan tester from D{Capplicable). Measure resistance between fex
No. 69 (WAC) and test pins No. 51, 91 and 103 (PBMND) at breakout box. If resistance is more than
10,000 ohms, go to next step. If resistance istlesms 10,000 ohms, repair circuit short to grousidrt
engine and allow to idle for 15 seconds with A/C ®arn ignition and A/C off. RepeQUICK TEST .

6) Leave ignition off and relay disconnected. Meagseasistance between breakout box test pin No. 69
and WAC terminal at relay harness connector. istasce is less than 5 ohms, replace PCM and repeat
QUICK TEST . If resistance is 5 ohms or more, repair opecudir Start engine and allow to idle for 15
seconds with A/C on. Turn ignition and A/C off. Rep QUICK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 6) to step 10). No test procedures have b  een omitted.

10) Check For Voltage To A/C Cycling SwitchTurn ignition off. Disconnect A/C cycling switciurn
A/C switch on. Measure voltage between chassismgt@and A/C Demand terminal of A/C cycling
switch. If voltage is 10.5 volts or more, go to tstep. If voltage is less than 10.5 volts, chexifdult in
A/C demand switch, EATC module or related wiringrtess. See the A/IC-HEATER SYSTEM article in
the AIR CONDITIONING & HEAT section.

11) Check Continuity Of ACPSW ContactsTurn ignition off. Leave A/C switch on. Measure
resistance between ACPSW high pressure contactsititance is less than 5 ohms, reconnect ACPSW
and go to next step. If resistance is 5 ohms oenareck for low refrigerant charge.

12) Check For Voltage To A/C Pressure Switch (ACPSWI.eave ignition off and A/C cycling switch
disconnected. Disconnect ACPSW. Turn A/C switchMaeasure voltage between chassis ground and
A/C Demand terminal at the ACPSW wiring harnesseator. If voltage is 10.5 volts or more, go to
next step. If voltage is less than 10.5 volts, &Hec fault in A/C demand switch, EATC module or
related wiring harness. See ~AHEATER SYSTEM in the AIR CONDITIONING & HEAT sectio
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3ll “DUAL FuncTION"
= A/C PRESSURE
OO\ swITCH (ACPSW)
QO )] VEHICLE HARNESS
CONNECTOR

FROM A/C -
DEMAND | “SINGLE FUNCTION”
SWITCH A/C PRESSURE

OR EATC SWITCH (ACPSW)
MODULE - O DO \\ VEHICLE HARNESS
(AND A/C a o /] CONNECTOR
CYCLING

SWITCH)

GO6F01040

Fig. 82: ACPSW Connector Terminals

13) Check For Voltage To PCMLeave A/C switch on. Turn ignition off. Reconn@@PSW.
Disconnect PCM wiring harness connector. Inspecheotor for damage or corrosion, and repair as
necessary. Install EEC-V Breakout Box (014-0009k@)ying PCM disconnected. Turn ignition on.
Measure voltage between test pin No. 41 (ACCS)tesidpin No. 77 (PWR GND) at breakout box. If
voltage is one volt or more, repair open circuitleen ACPSW and PCM. If voltage is more than 10.5
volts, replace PCM and verify symptom is corrected.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 13) to step 19). No test procedures have  been omitted.

19)DTC P1464: Check ACCS PIDTurn ignition off. Ensure A/C and defroster aré @onnect scan
tester to Data Link Connector (DLC). Turn ignition. Using scan tester, access ACCS PID. If ACCS
PID is on, go to next step. If ACCS PID is off, Weself-test results. Leave A/C and defrosteranftl
repeatQUICK TEST .

20) Turn ignition off. Disconnect ACPSW. Turn ignitiam. Using scan tester, access ACCS PID. If
ACCS PID is off, check for fault in A/C demand sstit EATC module or related wiring harness.




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

A/C-HEATER SYSTEM atrticle in the AIR CONDITIONING & HEA section. If ACCS PID is on, ¢
to step 22).

21) Check For Short To PowerTurn ignition off. Disconnect WAC relay. Turn igimn on. Measure
voltage between chassis ground and POWER-TO-CLUT2Hinal of WAC relay connector. If voltage
is less than one volt, go to next step. If voltesgene volt or more, repair circuit short to poweerify
symptom is corrected.

22) Check ACCS Circuit For Short To Power Turn ignition off. Leave ACPSW and WAC relay
disconnected. Disconnect PCM wiring harness cooneletspect connector for damage or corrosion,
repair as necessary. Install EEC-V Breakout BoX{000950), leaving PCM disconnected. Turn igni
on. Measure voltage between test pin No. 41 (AC&E)test pins No. 51 and 103 (PWR GND) at
breakout box. If voltage is more than one voltaiepircuit short to power. If voltage is one vottless,
proceed as follows:

o For vehicles without WAC relay, replace PCM andeia@pQUICK TEST.
o For all other models, go to next step.

23) Check ACCS Circuit Voltage To PCM Turn ignition off. Reconnect WAC relay. Leave AGRS
disconnected. Turn ignition on. Measure voltageveeh test pin No. 41 (ACCS) and test pins No. 51
and 103 (PWR GND) at breakout box. If voltage igenthan one volt, replace WAC relay and verify
symptom is corrected. If voltage is one volt oslagplace PCM and verify symptom is corrected.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 23) to step 30). No test procedures have  been omitted.

30) Continuous Memory DTC P1460This DTC indicates WAC circuit failure. If vehicis not

equipped with A/C, disregard this DTC. Turn ignitioff. Disconnect A/C cycling switch or low press
switch. Connect jumper wire between switch terngn@urn ignition and A/C switch on. Check for
indication of fault while wiggling and bending WAgrcuit between WAC relay and PCM. Fault will be
indicated by A/C clicking on. Wiggle and bend WAIitcait between PCM (terminal No. 69) and WAC
relay. Lightly tap on WAC relay. Check connectars ¢lean tight connection. If any faults are found,
isolate and repair as necessary. If no faults@rad, go to next step.

31) Turn ignition off. Connect scan tester to Datalkd @onnector (DLC). Leave A/C switch on. Turn
ignition on. Using scan tester, access Output Wieste. Turn all outputs off. Check for indication of
fault while wiggling and bending WAC or ACON cir¢uoetween PCM (terminal No. 69) and WAC and
A/C relay. Fault will be indicated by A/C clickirmn. Check connectors for clean tight connectioanif
faults are found, isolate and repair as necesHary.faults are found, fault cannot be duplicastdhis
time. Go toCIRCUIT TEST Z .

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 31) to step 50). No test procedures have  been omitted.

50) Check Voltage To A/C ClutchTurn ignition off. Disconnect A/C clutch. Connesttan tester to
DLC. Turn ignition on. Using scan tester, accesfpOuTest Mode. Command outputs on. Measure
voltage between A/C clutch connector terminalsolfage is 10.5 volts or less, check for fault fCA
demand switch, EATC module or related wiring hasn&ee the A/C-HEATER SYSTEM atrticle in the
AIR CONDITIONING & HEAT section.

51) Check Voltage To A/C Rela Turn ignition off. Disconnect A/C relay. Turn idimn on. Measur:
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voltage between chassis ground and B+ terminal/@fr&lay connector. If voltage is 10.5 volts or e
go to next step. If voltage is less than 10.5 valteck for damaged fuse. If fuse is okay, reppémin
circuit.

52) Check Circuit ResistanceTurn ignition off. Leave A/C relay and A/C clutdmsconnected. Measure
resistance between power terminal of A/C relay Af@ clutch harness connectors. Measure resistance
between ground terminal of A/C relay and A/C clubeliness connectors. If each resistance measur

is less than 5 ohms, replace A/C relay. If eitlesistance measurement is 5 ohms or more, repair ope
circuit.

l }_L._..... ACON (PIN 69)
H] | [HB— Ppower-To-cLutcH

U] I

—_— A/C RELAY
VEHICLE HARNESS
CONNECTOR

IGN RUN

B+

(G96129163

Fig. 83: A/C Relay Connector Terminals

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 52) to step 60). No test procedures have  been omitted.

60) KOEO/KOER DTC P1460; Check Voltage To A/C RelayTurn ignition off. Disconnect A/C rela
Turn ignition on. Measure voltage between chassisrgd and IGN RUN terminal of A/C relay
connector. If voltage is 10.5 volts or more, gméxt step. If voltage is less than 10.5 volts, irepaen ir
IGN RUN circuit. Start engine and allow to idle ftf seconds with A/C on. Turn ignition and A/C off.
RepeaQUICK TEST .

61) Check ACON Circuit For Short To Power Turn ignition off. Leave A/C relay disconnected.
Disconnect PCM wiring harness connector. Inspegheotor for damage or corrosion, and repair as
necessary. Install EEC-V Breakout Box (014-0009k@)ying PCM disconnected. Turn ignition on.
Measure voltage between chassis ground and tedtqif9 (ACON) at breakout box. If voltage is one
volt or less, go to next step. If voltage is mdrart one volt, repair circuit short to power. Sargine an
allow to idle for 15 seconds with A/C on. Turn igoh and A/C off. RepedUICK TEST .

62) Check ACON Circuit For Short To Ground Turn ignition off. Disconnect scan tester from DUC
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applicable). Measure resistance between chassisgm@nd test pin No. 69 (WAC) at breakout bo:
resistance is 10,000 ohms or more, go to next Htegsistance is less than 10,000 ohms, repaiuttir
short to ground. Start engine and allow to idlefférseconds with A/C on. Turn ignition and A/C off.
RepeaQUICK TEST .

63) Check ACON Circuit Continuity Leave ignition off and A/C relay disconnected. e
resistance between test pin No. 69 at breakouhdxACON terminal at A/C relay connector. If
resistance is less than 5 ohms, go to next stepsitance is 5 ohms or more, repair open cirSuart
engine and allow to idle for 15 seconds with A/C ®arn ignition and A/C off. RepeQUICK TEST .

64) Check A/C RelayLeave ignition off. Reconnect A/C relay. Turn ityoin on. While observing A/C

clutch, connect and remove jumper wire betweenrmgtand breakout box test pin No. 69 (ACON). If
A/C clutch does not engage and disengage when juwipeis connected and removed, replace A/C
relay.

If A/C clutch engages and disengages when jumper iwiconnected and removed, remove jumper wire
and breakout box. Start engine and allow to idieltoseconds with A/C on. Turn ignition and A/C.off
RepeaQUICK TEST . If DTC P1460 is still present, replace PCM.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 64) to step 70). No test procedures have  been omitted.

70) DTC P1464: Check ACCS PIDTurn ignition off. Ensure A/C and defroster aré @fonnect scan
tester to Data Link Connector (DLC). Turn ignition. Using scan tester, access ACCS PID. If ACCS
PID is off, go to next step. If ACCS PID is on, gostep 72).

71) Check Low Pressure (LP) SwitchTurn ignition off. Disconnect LP switch. Measuesistance
between chassis ground and both terminals of LECBwiif each resistance measurement is 10,000 ohms
or more, check for faulty A/C demand switch. SeEAIEATER SYSTEM article in the AIR
CONDITIONING & HEAT section. If switch is okay, rey circuit short to ground between LP switch
and A/C demand switch. If resistance is less ttf3Ad0 ohms, replace LP switch and verify symptom is
corrected.

72) Check ACD Circuit To PCM For Short To Ground Leave ignition off and LP switch
disconnected. Disconnect PCM wiring harness coonekteasure resistance between chassis grour
PCM side of LP switch. If resistance is 10,000 olamsore, replace PCM and verify symptom is
corrected. If resistance is less than 10,000 ohepsir short to ground and verify symptom is caedc

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 72) to step 75). No test procedures have  been omitted.

75) Check Power To A/C Clutch Circuit For Short To Powe Ensure that A/C relay and A/C clutch
are disconnected. Turn ignition on. Measure voltagf@een negative battery terminal and power side o
A/C clutch harness connector. If voltage is oné woless, go to next step. If voltage is more thaa

volt, repair circuit short to power and verify sytom is corrected.

76) Check A/C RelayTurn ignition off. Measure resistance between PQATED-CLUTCH terminal

and IGN RUN terminal at A/C relay. Measure resistabhetween POWER-TO-CLUTCH terminal and
B+ terminal at A/C relay. If either resistance measent is less than 10,000 ohms, replace A/C relay
and verify symptom is corrected. If both resistam@asurements are more than 10,000 ohms, no
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are present. Testing is comple

IGN RUN
GROUND
ACON
(PIN 69) B(+)
POWER-TO-CLUTCH
G96J29164

Fig. 84: A/IC Relay Terminals

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 76) to step 80). No test procedures have  been omitted.

80) Check WOT A/C Cutoff Relay Turn ignition off. Disconnect WOT A/C cutoff relalyleasure
resistance between relay terminals No. 3 andrésistance is 5 ohms or more, replace WOT A/C €utof
relay. If resistance is less than 5 ohms, go ta skep.

81) Check Voltage To A/C Clutch RelayTurn ignition off. Disconnect A/C clutch relay. ffuignition
on. Measure voltage between negative battery tednaimd IGN RUN terminal of relay. If voltage is ¢es
than 10.5 volts, check fuse. If fuse is okay, reppen or short in IGN RUN circuit. If voltage i6.5
volts or more, go to next step.

82) Check Ground To A/C Clutch Relay Turn ignition off. Measure resistance between tiega
battery terminal and GROUND terminal of relay.d§istance is more than 5 ohms, repair open in g
circuit. If resistance is 5 ohms or less, go totrstep.

83) Check A/C Demand Circuit Turn ignition off. Measure resistance of A/C dewmhaircuit between
A/C clutch relay connector and WOTA/C cutoff relaynnector. If resistance is more than 5 ohms, 1
open in circuit. If resistance is 5 ohms or lessianext step.

84) Check A/C Clutch Circuit Turn ignition off. Disconnect A/C clutch harnessoector Measure
resistance of A/C demand circuit between A/C cludhy connector and WOT A/C cutoff relay
connector. If resistance is more than 5 ohms, reypaan in circuit. If resistance is 5 ohms or lesplace
A/C clutch relay.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 84) to step 90). No test procedures have  been omitted.
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90) Check ACCS PID Turn ignition off. Disconnect A/C clutch relay aAdC Pressure Switch
(ACPSW). Turn ignition on. Using scan tester, asc®SCS PID. If ACCS PID is off, replace A/C
clutch relay and verify symptom is corrected. If @€ PID is on, go to next step.

91) Check A/C Demand Circuit With ignition on, measure voltage between negdtiatery terminal
and A/C demand circuit at WOT A/C cutoff relay hesa connector. If voltage is more than 1.0 volt,
repair circuit short to power. If resistance istins or less, replace A/C clutch relay.

92) Turn ignition off. Disconnect WOT A/C cutoff relaysing scan tester, access ACCS PID. If ACCS
PID is off, replace WOT A/C cutoff relay and verdymptom is corrected. If ACCS PID is on, go tot
step.

93) Check ACCS Circuit To PCM For Short To PowerTurn ignition off. Leave ACPSW, A/C relay
and WAC relay disconnected. Disconnect PCM wiriagniess connector. Inspect connector for damage
or corrosion, and repair as necessary. Install EEHffeakout Box (014-000950), leaving PCM
disconnected. Turn ignition on. Measure voltageveeh test pin No. 41 (ACCS) and test pins No. 51
and 103 (PWR GND) at breakout box. If voltage igenthan 1.0 volt, repair circuit short to power and
verify symptom is corrected. If voltage is 1.0 voitless, replace PCM and verify symptom is cog@ct

CIRCUIT TEST MB - OUTPUT TEST MODE NOT FUNCTIONING
Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iesised
to diagnose the following:

o Connection between scan tester and PCM.
o Connection between scan tester and battery povp@tysu
o Correct key sequence executed for outputs.

1) Check Scan Tester InstallationTurn ignition off. Check connection between sastdr and Data
Link Connector (DLC) for damage or contaminatioanfce or adjust as necessary. If connector is okay
go to next step.

2) Check connector and wiring harness cable betwesm tester and battery power supply for correct
installation, damage or poor connection. Repaiteaxessary. Ensure correct key sequence for oufputs
executed. See scan tester manufacturer instructions

CIRCUIT TEST NB - MALFUNCTION INDICATOR LIGHT (MIL)
Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iesised
to diagnose the following:

o Wiring harness circuit (MIL).
o Faulty Powertrain Control Module (PCN
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B+ (DURING RUN OR START)

MIL——@ TEST PIN 2
(G94C32534

Fig. 85: MIL Circuit Schematic

1) MIL Always On Perform KOEO SELF-TEST. If any trouble codes amspnt, service as necessary
before continuing. If no trouble codes are preseint ignition off. Disconnect PCM 104-pin connacto
Inspect pins for damage. Install EEC-V Breakout Bak4-00950), leaving PCM disconnected. Measure
and record resistance between test pins No. 2 andNand 103 (PWR GND). If resistance is less &
ohms, repair short circuit between test pin Non@ KIIL. If resistance is 5 ohms or more, replacé&/PC

2) MIL Does Not Come OnTurn ignition on. Measure voltage between groudd sf MIL fuse and
negative battery terminal. If voltage is 10.5 vatdess, go to next step. If voltage is more th@rb
volts, go to step 4).

3) Check For B+ At FuselLeave ignition on. Measure voltage between pasiide of MIL fuse and
negative battery terminal. If voltage is 10.5 vatdess, repair open in MIL or B+ circuit. If valje is
more than 10.5 volts, replace MIL fuse.

4) Check For B+ At MIL Bulb Leave ignition on. Measure voltage between insémincluster
connector terminal B+ and negative battery termitialoltage is 10.5 volts or less, repair operiuse,
MIL bulb or B+ circuit. If voltage is more than Bvolts, go to next step.

5) Check Continuity Of MIL Circuit Turn ignition off. Measure resistance betweenrumsent cluster
connector MIL terminal and test pin No. 2 of breaikbox. If resistance is less than 5 ohms, replace
PCM If MII is <till on fault is in instruiuiment chter If re<sicstance is 5 ohms or more rebpair ondnll
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circuit.
CIRCUIT TEST NC - IGNITION DIAGNOSTIC MONITOR (IDM)
Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iestsed
to diagnose the following:

o Faulty Powertrain Control Module (PCM).
Continuous Memory DTC P0320

This code indicates that (2) successive erratifilPrignition Pulses (PIP) have occurred. Possilaleses are
follows:

e Loose wires and/or connectors.
e Short circuit to ground in ignition secondary syste
¢ Incorrect 2-way radio installation.

If any of the specified causes were present, repaeplace as necessary. If vehicle will not sigotto
CIRCUIT TEST A . If fault is intermittent, go to step 50) GIRCUIT TEST Z . If vehicle will start and
none of the specified causes were present, repladé and repeaUICK TEST .

CIRCUIT TEST ND - ENGINE RPM/VEHICLE SPEED LIMITER

Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures.

DTC P1270

This DTC indicates that engine or vehicle speeddxaseded calibrated limit. Possible causes afelass:

o Wheel slippage caused by mud, ice, water, snow, etc
o Over revved engine.
¢ Vehicle driven at excessive rate of speed.

If any of the specified causes have occurred, sysaokay. Clear PCM memory. If none of specifiadiges
have occurred, clear PCM memory. If no other faaifespresent, testing is complete.

CIRCUIT TEST QA - UNABLE TO ACTIVATE SELF-TEST/SCP COMMUNICATION ERROR
CODE NOT LISTED

Diagnostic Aids
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Perform this test when instructed during QUICK TESTf directed by other test procedures. This iesisec
to diagnose the following:

o Standard Corporate Protocol (SCP) communicatiauitg BUS (+) and BUS (-).
e Wiring harness circuits (CHASSIS GROUND, PWR GNDRIABAT).
o Faulty Powertrain Control Module (PCM).

*TEST PIN 16 Q————BUS+

CHASSIS GROUND =

TEST PIN 51 (O—y

PWR GND

CONNECTOR

TEST PIN 76 O~ 1CONO 00000 78 DATALINK
&nnuunnnm (DLC)

TEST PIN 77 (O

TEST PIN 103 (E}—J

TEST PIN 15 © BUS-

B+ -~

*TEST PINS LOCATED ON BREAKQUT BOX
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE

G96A29165

Fig. 86: Data Link Connector (DLC) Test Circuit & Connector Terminals

1) Verify Self-Test Procedure Is CorrectEnsure scan tester is correctly attached to Dlc@texd under
dash panel. Ensure scan tester is not damagedemtige. Verify correct self-test procedure is used
Correct as necessary. If no faults are found, geeta step.

2) Check For VREF At TP SensorTurn ignition off. Disconnect TP sensor. Turn iggm on. Measure
voltage between SIG RTN terminal and VREF termatal P wiring harness connector. $eg. 87 . If
voltage is 4-6 volts, go to next step. If voltagaot 4-6 volts, go t&€IRCUIT TEST C .

NOTE: KOER self-test failure or Communication Error message could result if a
failure is present in MAF sensor, MLP sensor, VSS o  r related circuits.
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TP 89

SIGNAL —= & |£1<—VREF 90

G96C29167

Fig. 87: TP Sensor Harness Connector Terminals

3) Ability To Access Continuous Memory DTCsIf Continuous Memory DTCs were accessible, go to
next step. If Continuous Memory DTCs were not asitds, go to step 7).

4) Ability To Activate KOEO SELF-TEST If KOEO SELF-TEST was entered, go to next step. If
KOEO SELF-TEST was not entered, go to step 6).

5) Ability To Activate KOER Self-Test If KOER self-test was entered, DTC is false. OibRRCM part
number and check manufacturer for correct PCM agptin. If KOER self-test was not entered, go to
next step for alternative fuel models or step T)albother models.

6) If self-test was performed using gasoline, godrtrstep. If seltest was performed on alternative fi
repeatQUICK TEST using gasoline. If still unable to retrieve troeilclodes, go to next step.

7) PerformQUICK TEST . If any DTCs are present, service as necessdoyebeontinuing. If unable to
retrieve trouble codes, go to next step.

8) Check For Voltage At Data Link Connector (DLC) Inspect DLC for damage and repair as
necessary. Turn ignition on. Measure voltage batv&eterminal of DLC and engine ground. If 10.5
volts or more are present, go to next step. Ifteas 10.5 volts are present, repair open in Beudiand
repeatQUICK TEST .

9) Check DLC Ground Circuit Continuity Turn ignition off. Measure resistance between CISKS

GROUND terminal of DLC and engine ground. If lelsart 5 ohms are present, go to next step. If 5 ohms

or more are present, repair open in CHASSIS GROWNEwit and repeaUICK TEST .

10) Check DLC PWR GND Circuit Continuity Turn ignition off. Disconnect PCM 104-pin connacto
Inspect pins for damage and repair if necessasyalllEEC-V Breakout Box (014-00950), leaving PCM
disconnected. Measure resistance between tesipinsl and 103 (PWR GND) at the breakout box and
PWR GND terminal of DLC. If resistance is less tlaohms, go to next step. If resistance is 5 ohms o
more, repair open in PWR GND circuit to DLC andeafQUICK TEST .

11) Check BUS-) Circuit Leave ignition off. Measure resistance betweeng®sNo. 15 (BU!-) at the
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breakout box and BU-) terminal of DLC. If resistance is less than 5 shgo to next step. If resistar
is 5 ohms or more, repair open in BUS(-) circuiDioC and repea@QUICK TEST .

12) Leave ignition off. Disconnect scan tester fromM({if applicable). Measure resistance between test
pin No. 15 at the breakout box and engine groumesistance is 10,000 ohms or more, go to nekt ste
If resistance is less than 10,000 ohms, repairtsb@round in BUS(-) circuit and repe@UICK TEST .

13) Turn ignition on. Measure voltage between testin 15 and test pins No. 51 and 103 (PWR GND)
at the breakout box and engine ground. If voltagess than 6.0 volts, go to next step. If voltisge 0
volts or more, repair short to power in BUS(-) aitand repea@QUICK TEST .

14) Check BUS(+) Circuit Continuity Turn ignition off. Measure resistance between pasiNo. 16
(BUS+) at the breakout box and BUS(+) terminal &fD If resistance is less than 5 ohms, go to next
step. If resistance is 5 ohms or more, repair ap&iJS(+) circuit to DLC and repe&QUICK TEST .

15) Check BUS(+) Circuit For Short To Ground Leave ignition off and scan tester disconnectethfr
DLC. Measure resistance between chassis grounteandin No. 16 (BUS+) at the breakout box. If
resistance is more than 10,000 ohms, go to next Bteesistance is 10,000 ohms or less, repair BYS
circuit short to ground and repe@UICK TEST .

16) Check BUS(+) Circuit For Short To PowerTurn ignition on. Measure voltage between testNin
16 and test pins No. 51 and 103 (PWR GND) at tkekwut box. If voltage is less than 1.0 volt, go to
next step. If voltage is 1.0 volt or more, rep&iort to power in BUS(+) circuit and repeuUICK

TEST .

17) Power Take Off (PTO) Applications|f vehicle is equipped with PTO, go to next stéwehicle is
not equipped with PTO, replace PCM and reg#dtCK TEST .

18) Check PTO On/Off Input Turn ignition off. While toggling switch, measureltage between test
pin No. 4 (PTO) and test pins No. 51 and 103 (PVWNDgat the breakout box. If voltage is less thah 1.
volt with PTO off, and 1.0 volt or more with PTO,dPTO circuit is okay. Replace PCM and repeat
QUICK TEST . If voltage is not as specified, go@RCUIT TEST FB .

CIRCUIT TEST QB - DIAGNOSTIC TROUBLE CODE P0603
Diagnostic Aids

KAPWR is interrupted when PCM or battery is discected. DTC P0603 may be generated during the next
PCM power-up.

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iesised
to diagnose the following:

o Battery terminal condition.

o Keep Alive Power (KAPWR) circuit routing.
o KAPWR circuit condition.

o Faulty Powertrain Control Module (PCN
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|
*TEST PIN 55 Q= Y sasmame KAFPWR I
] 1 ul
I I + -
- BATTERY L
FUSE PANEL =
OR
FUSE LINK

“TEST PIN LOCATED ON BREAKOUT BOX
ALL HARNESS CONNECTORS VIEWED INTO
MATING SURFACE

Go6D29168

Fig. 88: Keep Alive Power (KAPWR) Circuit Schematic

1) DTC P0603: Check Battery Terminalsinspect battery terminals for corrosion or loosarection.
Service or replace as necessary. If battery telsara okay, go to next step.

2) Check Wiring HarnessInspect wiring harness and connectors for damageroosion. Ensure wirir
harness is not improperly routed too close to ignibr exhaust components. Service or replace if
necessary. If wiring harness looks okay, go to .

3) Check KAPWR Circuit Turn ignition off. Disconnect PCM 104-pin connectimspect pins for
damage. Install EEC-V Breakout Box (008950), leaving PCM disconnected. Connect DVOM et
test pin No. 55 (KAPWR) and test pins No. 51 an8 (PWR GND) at breakout box. Shake and bend
small sections of wiring harness between PCM arsth ganel. If voltage is continuously 10.5 volts or
more, go to next step. If voltage drops to lesa th@a5 volts, isolate open in KAPWR circuit andaip
as necessary. Rep&UICK TEST .

4) Check For DTC P0603Perform KOEO SELF-TEST. If DTC P0603 is preseaeplace PCM and
repeatQUICK TEST . If any other DTCs are present, service as nacgsld no trouble codes are
present, testing is complete.

CIRCUIT TEST QC - DIAGNOSTIC TROUBLE CODE P1000

Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This code
indicates that On Board Diagnostics Il (OBD II) ®ms self-testing has not been completed. To erd<e D
P1000, a complete drive cycle, with successful OBfystem self-test, must occur.

A drive cycle consists of vehicle warmed to normadine temperature and operated in all speed raAffes
self-test successfully completes, SYSTEM PASS @aliained from PCM.

DTC P1000 will set in PCM memory when any of thikdf@ing conditions occur:

e Batterv or PCM has been disconnec
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e An OBD Il monitor has failed before completion afwve cycle.
« PCM memory has been erased with a scan tester.

1) Check For Other DTCsIf any trouble codes are present, service as sacedf no trouble codes are
present, and vehicle is equipped with PTO, go ta seep. If no trouble codes are present, and \efsc
not equipped with PTO, go to step 3).

2) Check PTO PID Turn ignition off. Connect scan tester to Datak . @onnector (DLC). Start engine
and allow to idle. Using scan tester, access PTATHID. Cycle PTO switch/activator on and off. If
PTO STAT PID does not cycle on and off, gaiRCUIT TEST FB . If PTO STAT PID cycles on,
pauses, and then cycles off, PTO is okay. Go to step.

3) Attempt To Remove DTC P1000rest drive vehicle to complete drive cycle. Crias€045 MPH foi
at least 4 minutes. Cruise at 30-40 MPH for attlé@sseconds. Cruise at 40-65 MPH for at least 80
seconds. If DTC P1000 is still present, go to rseep. If DTC P1000 is not present, testing is catepl

4) Check VSS PIDTurn ignition off. Connect scan tester to Datak @onnector (DLC). Using scan
tester, access VSS PID. Test drive vehicle to cetamrive cycle. If VSS PID is more than zero, go t
next step. If VSS PID is zero, repair open in V88uit and repea@QUICK TEST .

5) Check ECT Temperature Ensure engine is at operating temperature. Usiag tester, access ECT
PID. If ECT PID is more than 180°F (82°C), repdaps3). If ECT PID is less than 180°F (82°C), repai
cooling system fault and repe@UICK TEST .

CIRCUIT TEST QD - DIAGNOSTIC TROUBLE CODE P1260
Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This code
indicates that anti-theft system has been activdéten activated, anti-theft system will disablelfsiystem.
To disarm anti-theft system, use key or remotedssy/kentry to unlock door.

1) Check For Other DTCsIf any other DTCs are present, service as necgd$aio DTCs other than
P1260 are present, go to next step.

2) Use key or remote keyless entry to disarm anfi-gystem. Clear PCM memory. Start engine. If
engine starts, testing is complete. If engine dmg¢start, go to next step.

3) PerformQUICK TEST . If DTC P1260 is still present, fault is in atttieft system.

CIRCUIT TEST TA - PARK & NEUTRAL POSITION (PNP) SWI TCH/CLUTCHPEDAL POSITION
(CPP) SWITCH

Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iesised
to diagnose the following:

¢ Wiring harness circuits (CPP, PNP and SIG RTN).
o Faulty Clutch Pedal Position (CPP) swit
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o Faulty Park & Neutral Position (PNP) switch.
o Faulty Powertrain Control Module (PCM).

CLUTCH PEDAL
POSITION (CPP}

SWITCH
1
TEST PIN 64 O GER F===77"19| .. CLUTCH PEDAL POSITION
] L (CPP) SWITCH VEHICLE
! HARNESS CONNECTOR
H TO STARTER
TOIGN RELAY
START SW
G96D01044

Fig. 89: CPP Switch Test Circuit & Connector Termimals

1) DTC P0704 & P1709: Check CPP/PNP Switch Functiofhese DTCs indicate CPP/PNP switch
malfunction. Possible causes are as follows:

o Starter relay disconnected during KOER self-test.
e CPP/PNP switch circuit damage.

o Faulty CPP/PNP switch.

o Faulty Powertrain Control Module (PCM).

Turn ignition off. Connect scan tester to Data Liddnnector (DLC). Ensure shift lever is in Neutral.
Turn ignition on. Using scan tester, access CPP/PIIP While observing CPP/PNP PID, apply and
release clutch pedal. If CPP/PNP PID does not ayctland off, go to next step. If CPP/PNP PID cycles
on and off, check PCM connector. If connector iaygkeplace PCM.

2) Check CPP/PNP SwitchTurn ignition off. Locate CPP switch near clutadpl or PNP switch near
transmission shift linkage. Inspect switch and keador damage and repair if necessary. Disconnect
CPP/PNP switch wiring harness connector. Inspectitals for damage and repair if necessary. Me:
resistance between switch terminals. If resistéasmbess than 5 ohms, go to next step. If resistanbe
ohms or more, replace CPP/PNP switch and reQeCK TEST .

3) Check CPP Circuit Turn ignition off. Disconnect scan tester. DiscectnlPCM 104-pin connector.
Inspect pins for damage. Install EEC-V Breakout Bak4-00950), leaving PCM disconnected. Measure
resistance between test pin No. 64 (CPP) at breéddouand CPP terminal at CPP switch wiring harness
connector. Measure resistance between test pi9N(51G RTN) at breakout box and SIG RTN term

at CPP/PNP switch wiring harness connector. If belistance measurements are less than 5 ohns
next step. If either resistance is 5 ohms or nm@eair open circuit and repe@UICK TEST .

4) Leave ignition off and CPP switch disconnectedabiee resistance between chassis ground and test
pins No. 64 and 91 (SIG RTN) at breakout box. sigs&ance is more than 10,000 ohms, replace PCM and
repealQUICK TEST . If resistance is 10,000 ohms or more, repairtsticcuit and repeat QUICI
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TEST.

5)DTC P0704 & P1709: Check CPP/PNP Switch Functiomhese DTCs indicate CPP/PNP switch
malfunction. Possible causes are as follows:

o Starter relay disconnected during KOER self-test.
o CPP/PNP switch circuit damage.

o Faulty CPP/PNP switch.

o Faulty Powertrain Control Module (PCM).

Turn ignition off. Ensure shift lever is in Neutr@onnect scan tester to Data Link Connector (DLC).
Turn ignition on. Using scan tester, access CPP/PIIP While observing CPP/PNP PID, apply and
release clutch pedal; place shift lever in gean tie¢urn to Neutral. If CPP/PNP PID does not cyxie
and off, go to next step. If CPP/PNP PID cyclesnd off, check PCM connector. If connector is okay,
replace PCM.

6) Check CPP/PNP SwitchTurn ignition off. Locate CPP switch near cluta@dpl or PNP switch near
transmission shift linkage. Inspect switch and ket for damage and repair if necessary. Disconnect
CPP/PNP switch wiring harness connector. Inspectitals for damage and repair if necessary. Me:
resistance between CPP switch terminals with clpeddal down. Measure resistance between PNP
switch terminals with shift lever in Neutral. Ifsistance is less than 5 ohms, go to next stepsi$tance
is 5 ohms or more, replace CPP/PNP switch and t€peiCK TEST .

7) Check CPP/PNP CircuitTurn ignition off. Disconnect scan tester. DiscecinlPCM 104-pin
connector. Inspect pins for damage. Install EEC¥¥aRout Box (014-00950), leaving PCM
disconnected. Measure resistance between testqi6MN(CPP) at breakout box and CPP/PNP terminal
at CPP/PNP switch wiring harness connector. Mea®sistance between test pin No. 91 (SIG RTN) at
breakout box and SIG RTN terminal at CPP/PNP swititing harness connector. If both resistance
measurements are less than 5 ohms, go to nexitifsggher resistance is 5 ohms or more, repainope
circuit and repeaUICK TEST .

8) Leave ignition off and CPP/PNP switch disconneckéeasure resistance between chassis ground and
test pins No. 64 and 91 (SIG RTN) at breakout liosesistance is more than 10,000 ohms, replace PCM
and repeaQUICK TEST . If resistance is 10,000 ohms or more, repairtsticcuit and repeat QUICK
TEST.

CIRCUIT TEST TB - TRANSMISSION CONTROL SWITCH (TCS) /TRANSMISSION CONTROL
INDICATOR LAMP (TCIL)

Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iestsed
to diagnose the following:

o Wiring harness circuits (TCIL and TCS).
o Faulty Powertrain Control Module (PCN
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TCIL LOCATED IN INSTRUMENT
CLUSTER, OR TRANSMISSION
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“TEST PIN79 (O TCIL |1"\" TO KEYPOWER

TEST PIN 28 6.8L E-SERIES U

TEST PIN 12 5.4 E/F SERIES
EXPEDITION TCS LOCATED

ON TRANSMISSION
NAVIGATOR RANGE SELECTOR
TEST PIN 29 TCS —9

*TEST PINS LOCATED ON BREAKOUT BOX
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE

G96H29170

Fig. 90: TCIL & TCS Circuit Schematic

1) DTC P1780Turn ignition off. Connect scan tester to Datakd @onnector (DLC). Start engine and
allow to idle. Using scan tester, access TCS PN2leCTCS switch, then hold depressed. If TCS PID is
on, go to next step. If TCS PID is off, repeat KO&#¥-test to cycle TCS.

2) Check TCS Circuit Voltage Turn ignition off. Disconnect PCM 104-pin connactimspect pins for
damage. Install EEC-V Breakout Box (014-00950)yileg PCM disconnected. Turn ignition on.
Measure voltage between test pin No. 29 (TCS) asidpins No. 24 and 77 (PWR GND) at breakout box
while cycling TCS. If voltmeter reading does notleywhen TCS is cycled, go to next step. If voltenet
reading cycles when TCS is cycled, replace PCMrapdatQUICK TEST .

3) Check Circuit For Short To Ground Turn ignition off. Disconnect TCS. Inspect pins iamage ar
repair if necessary. Measure resistance betweeakdauebox test pin No. 29 (TCS) and test pins No. 2
and 77 (PWR GND). If resistance is 10,000 ohms arengo to next step. If resistance is less than
10,000 ohms, repair short circuit and reg@aiCK TEST .

4) Check Continuity Of TCS Circuits Leave ignition off. Connect ohmmeter positive 1¢ad CS key
power at the fuse panel. Connect negative leadwepterminal of TCS wiring harness connector. Note
resistance measurement. Measure resistance betbnestout box test pin No. 29 (TCS) and TCS
terminal of TCS connector. If both resistance measents are less than 5 ohms, go to next stefthér
resistance measurement is 5 ohms or more, repair cpcuit and repe@UICK TEST .

5) Check Circuit For Short To Power Leave ignition off. Measure resistance betweeakwat box tes
pin No. 29 (TCS) and test pins No. 71 and 97 (VPWREgsistance is 10,000 ohms or more, replace
TCS switch and repeQUICK TEST . If resistance is less than 10,000 ohms, repairt €ircuit and
repeat QUICK TEST.

6) Check TCIL PID Turn ignition off. With scan tester connected @at®Link Connector (DLC), acce
TCIL PID. Cycle TCS switch. If TCIL PID changes ioON to OFF, fault is intermittent. Go to
CIRCUIT TEST Z . If TCIL PID does not change as specified, gaeat step.

7) Check For Short to Ground In TCIL Circuit Turn ignition off. Disconnect PCM 10din connector
Inspect pins for damage and repair if necessamn ibmition on. If TCIL goes off, replace PCM. ICIL
remains on, repair TCIL circuit short to grou




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

8) Check For DTC P1780Perform KOER selfest. If DTC P1780 is not present, go to next sitepTC
P1780 is present, go to step 1).

9) Turn ignition on. Measure voltage between TCILt @8 and test pins No. 24 and 76 (PWR GND) at
breakout box. If voltage is 2 volts or more, repl®&CM. If voltage is less than 2 volts, check iathe
bulb and fuse. If bulb and fuse are okay, repa@mnogrcuit between test pin No. 79 and ignitiontstui
CIRCUIT TEST TG - 4X4 LOW (4X4L) RANGE
Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. This iesised
to diagnose the following:

o Generic electronic module wiring harness circuits.
o Powertrain Control Module (PCM).

* TEST PIN 14 (O—4WD LOW

ELECTRONIC
SHIFT CONTROL
MODULE
HARNESS
CONNECTOR

* TEST PINS LOCATED ON BREAKOUT BOX
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACES

G96J01075

Fig. 91: Electronic Shift Control Module Test Circuit (Electronic Shift)
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TO INSTRUMENT CLUSTER

4WD LOW SWITCH
VEHICLE HARNESS
TEST PIN 14 ®—4WD LOW . CONNECTOR

(G96J29172

Fig. 92: 4x4 Low Switch Test Circuit & Connector Teminals (Mechanical Shift)

1) DTC P1729 & P1781DTC P1729 indicates 4x4 switch open or short dir@TC P1781 indicates
4x4L switch position closed during QUICK TEST. Wisch position was not 4x2 or 4x4H during KOEO
QUICK TEST, select 4x2 or 4x4H and repeat QUICK TEB switch position was as specified, go to
next step.

2) Check Intermittent Circuit Failure Turn ignition off. Connect scan tester to DLC. tdgscan tester,
access 4x4L PID. Turn ignition on. Cycle switch@®. Shake and bend sections of wiring harness
between generic electronic module and transfer waggg harness connector. Shake and bend sections
of wiring harness between generic electronic mo&@®1. Tap wiring harness connector to simulate
road shock. If scan tester voltage fluctuatesaisdlault and repair as necessary. If scan testtge

does not fluctuate, go to next step.

3) Check Signal From PCMTurn ignition off. Disconnect PCM 104-pin connactmspect pins for
damage and repair if necessary. Install EEC-V BryaaBox (014-00950), leaving PCM disconnected.
Turn ignition on. While cycling switch, measure tagle between breakout box test pin No. 14 and K
(PWR GND). If voltage cycles, replace PCM and r¢g8#alCK TEST . If voltage does not cycle, go to
next step.

4) Check Circuit Continuity Turn ignition off. Disconnect electronic shift dool module. Inspect pins
for damage and repair if necessary. Measure rasstaetween breakout box test pin No. 14 and 4X4L
terminal at module wiring harness connector. listasice is 5 ohms or less, go to next step. IEtasce

is more than 5 ohms, repair open circuit and reQeHCK TEST .

5) Check For Short To Power Or GroundLeave ignition off. Reconnect electronic shift toh
module. Measure resistance between breakout bbgiteklo. 14 and No. 24. Measure resistance
between breakout box test pin No. 14 and testlgms/1 and 97 (VPWR). If any resistance
measurement is more than 10,000 ohms, repair tlaca$e mechanical fault. If any resistance
measurement is 10,000 ohms or less, repair shottitand repeaUICK TEST .

CIRCUIT TEST Z - INTERMITTENT
Diagnostic Aids

Perform this test when instructed during QUICK TESTf directed by other test procedures. Be
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continuing with this circuit test, ensure that tbbowing areas are in good conditit

¢ Air induction system.

Vacuum hoses and connections.
Wiring harness connectors.

Fuel level and quality.

Added aftermarket equipment.
Base engine.

— _ BREAKOUT BOX sonTROL
o N ~ CIRCUIT
ol AN vewR
A\ \
_~_\|PWR GND
F5 OUTPUT LOAD
/77 (COMPONENT
PCM |—
PWR VBAT = CIRCUIT OFF
RELAY 0-1V = CIRCUIT ON
12VOLTS | =

[ 11

Voltmeter
Test Leads ——

TYPICAL PCM OUTPUT CONTROL CIRCUIT
G95J27234

Fig. 93: Testing Typical PCM Output Control Circuit

1) Intermittent Test Procedure Proceed to the appropriate circuit test as follc
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INPUT CIRCUIT TEST PRIORITY

Circuit M step10) | @ step30) | © step 40
ACCS 1st 3rd 2nd
BOO 1st 3rd 2nd
cMp @) 1st 2nd 3rd
DPFEGR 1st 2nd 3rd
ECT 1st 2nd 3rd
FP 1st 3rd 2nd
IAT 1st 2nd 3rd
IMRCM 1st 2nd 3rd
MAF 1st 2nd 3rd
OCTADJ 1st 3rd 2nd
02s 1st 3rd 2nd
PF 1st 2nd 3rd
PSP 1st 3rd 2nd
TCS 1st N/A 2nd
TFT 1st 3rd 2nd
TP 1st 3rd 2nd
TPB 1st 3rd 2nd
TR 1st 3rd 2nd
VSS 1st 3rd 2nd

(3) Road test procedure.
(4) Go to step 50) before performing WATER SOAK TEST.

(1) Input test (sensor) procedure.

(2) Water soak check procedure.

OUTPUT CIRCUIT TEST PRIORITY

Circuit (M step20) | @ step30)| © step 40
ACP 1st 3rd 2nd
AIR 1st 3rd 2nd
EVAPCVA 1st 3rd 2nd
EVAPCP 1st 3rd 2nd
EPC 1st 3rd 2nd
EVRVR 1st 3rd 2nd
FPM 1st 3rd 2nd
HFC 1st 3rd 2nd
HTR11A 1st 3rd 2nd
HTR12A 1st 3rd 2nd
HTR21A 1st 3rd

2nd_
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HTR22A 1st 3rd 2nd
IAC 1st 3rd 2nd
IMRC 1st 3rd 2nd
INJ 1st 3rd 2nd
LFC 1st 3rd 2nd
MIL 1st N/A 2nd
SS1 1st 3rd 2nd
SS2 1st 3rd 2nd
SS3 1st 3rd 2nd
TCTC @ 1st 3rd 2nd
TCC 1st 3rd 2nd
TCIL 1st N/A 2nd
WAC 1st 3rd 2nd
4X4L 1st 3rd 2nd
(1) Output test (actuator) procedure.

(2) Water soak check procedure.

(3) Road test procedure.

(4) Go to step 50) before performing WATER SOAK TEST.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 1) to step 10). No test procedures have b  een omitted.

10) Intermittent Input Test (Sensor) ProcedureTurn ignition off. Connect scan tester to DLC. Ass
PIDs from the area of suspected wiring or compofearit. Turn ignition on. While observing PID value
wiggle and pull on component wiring and connecEae PIN VOLTAGE/PID VALUE CHARTS articl
Lightly tap on component. If PID value(s) is okggp, to next step. If sudden change occurs in PlDeval
or PID value drops out of sensor range, isolaté énd repair as necessary. If fault cannot betémta
replace suspect component. If replacement compaloes not repair fault, install original component
and go to next step.

11) Leave ignition on with PIDs accessed. While obsgyWID value, wiggle and pull on wiring harness
between suspect component and PCM. Lightly tapoomponent. If PID value(s) remain within
specification, go to next step. If sudden changrizcin PID value or PID value drops out of sensor
range, isolate fault and repair as necessaryulf &annot be located, replace PCM. If replace iV
does not repair fault, install original PCM. Rettorstep 1) and choose another procedure.

12) Intermittent Input KOER Wiggle Test Leave ignition on with PIDs accessed. Access Ri@®

the area of suspected wiring or component faudtrt&ngine and allow to idle. While observing PID
value, wiggle and pull on component wiring and aector. See PIN VOLTAGE/PID VALUE CHARTS
article. Lightly tap on component. If PID value{s)okay, go to next step. If sudden change occuRdD
value or PID value drops out of sensor range, isdkult and repair as necessary. If fault caneot b
located, replace suspect component. If replaceswnponent does not repair fault, install original
component and go to next sti
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13) Leave engine running at idle speed with PIDs a=mksWhile observing PID value, wiggle and pull
on wiring harness between suspect component and. Rghtly tap on component. If PID value(s)
remain within specification, fault cannot be idéetl with this procedure. Return to step 1) andos&o
another procedure. If sudden change occurs in Rlevor PID value drops out of sensor range, isolat
fault and repair as necessary. If fault cannobbatked, replace PCM. If replacement PCM does moatin
fault, install original PCM. Return to step 1) asttbose another procedure.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 13) to step 20). No test procedures have  been omitted.

20) Intermittent Output Test (Actuator) Procedure If no symptoms or trouble codes are present,
perform road test procedure specified insteps#@ugh 43). Turn ignition off. Connect scan tester
DLC. Access PIDs from the area of suspected winingomponent fault. Record trouble codes in PCM
memory, if present. Disconnect 104-pin connectomfiPCM. Install Breakout Box (014-000959).
Connect PCM to breakout box. Connect positive agbltmeter to output control circuit of suspect
component. Sekig. 93. Connect negative lead to ground. Turn ignitionldsing scan tester, enter
Output Test Mode. Activate suspect component. Witigerving voltmeter reading and PID value,
lightly tap on component. Compare readings to $jpation. See PIN VOLTAGE/PID VALUE
CHARTS article. If readings are correct and renstable within one volt, go to next step. If readirzge
incorrect or unstable within one volt, replace comgnt. If replacement component does not repalt, fau
install original component and go to next step.

21) Leave ignition on with PIDs accessed. While obisgrvoltmeter reading and PID value, wiggle and
pull on wiring harness between suspect componehP&M. Lightly tap on component. Compare
readings to specification. See PIN VOLTAGE/PID VAEWLHARTS atrticle. If readings are correct and
remain stable within one volt, fault cannot be tifeed with this procedure. Return to step 1) ahdase
another procedure. If readings are incorrect otalmhs within one volt, isolate fault and repair as
necessary.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 21) to step 30). No test procedures have  been omitted.

30) Intermittent Water Soak Check ProcedureTurn ignition off. Connect scan tester to DLC. Ass
PIDs from the area of suspected wiring or compofearit. Start engine and allow to idle. Spray wate
suspect component, circuit and connector. Watcleidt indicated by incorrect PID value, sudden
change in PID value or fluctuating engine speedolfaults occur, go to next step. If fault occusslate
and repair as necessary.

31) With engine running, spray water on spark plugarls plug wires, ICM, CKP sensor and CMP
sensor. Watch for fault indicated by incorrect RHue, sudden change in PID value or fluctuating
engine speed. See PIN VOLTAGE/PID VALUE CHARTS @i If no faults occur, fault cannot be
identified with this procedure. Return to step 49l @hoose another procedure. If fault occurs, isdad
repair as necessary.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 31) to step 40). No test procedures have  been omitted.
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40) Intermittent Road Test Procedure This procedure will monitor PIDs and componenigagis scan
tester on a road test. An assistant is necessaspioe procedures.

This procedure is performed under 4 different cbods; KOEO, engine running at idle speed, 30 MPH
and 55 MPH. Compare information with specificatitised in PIN VOLTAGE/PID VALUE CHARTS
article.

Turn ignition off. Connect scan tester to DLC. Ass®IDs from the area of suspected wiring or fault.
Compare values to KOEO values given in PIN VOLTABIE VALUE CHARTS article. Watch for
fault indicated by PID value out of specificatidhno faults occur, go to next step. If fault ocgugo to
step 10) for input system fault or step 20) forpatitsystem fault.

41) With scan tester connected to DLC, remain in RéPeas mode. Start engine and allow to idle. With
engine warmed to operating temperature, watchafolt fndicated by incorrect PID value, sudden clet

in PID value or fluctuating engine speed. Compailees to HOT IDLE values given in PIN
VOLTAGE/PID VALUE CHARTS article. If values remainithin specification, go to next step. If
values do not remain within specification, go tps10) for input system fault or step 20) for oaitpu
system fault.

42) Leave scan tester connected to DLC in PID accesientnsure all accessories are off. Using an
assistant, test drive vehicle at 30 MPH. WatcHdaitt indicated by incorrect PID value, sudden g®n
in PID value or fluctuating engine speed. Compalees to 30 MPH values given in PIN
VOLTAGE/PID VALUE CHARTS article. If values remainithin specification, go to next step. If
values do not remain within specification, go tps10) for input system fault or step 20) for oaitpu
system fault.

43) Leave scan tester connected to DLC in PID accesienTest drive vehicle at 55 MPH. Watch for
fault indicated by incorrect PID value, sudden geam PID value or fluctuating engine speed. Compar
values to 55 MPH values given in J- PIN VOLTAGE/PMBLUE CHARTS article. If values remain
within specification, fault cannot be identifiedtiwvthis procedure. Return to step 1) and choosthano
procedure. If values do not remain within spectf@ma go to step 10) for input system fault or s2€p

for output system fault.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 43) to step 50). No test procedures have  been omitted.

50) Intermittent Ignition Test Procedure Ensure all accessories are off. Perf@WICK TEST . If
trouble codes are present, service as necessamehlmftinuing. If no trouble codes are presentnect
Intermittent Ignition Analyzer (007-000075) andtgmext step. If intermittent ignition analyzemist
available, return to step 1) and choose anothereghare.

51) Turn ignition off. Ensure all accessories are bi$tall correct overlay on front of tester panestall
program cartridge in slot. Connect EI HIGH DATA REharness adapter to DIST tester. Ensure that
CKP SIMULATION switch and WIGGLE TEST switch arefoDisconnect ICM wiring harness
connector. Check connector terminals for damagmotamination and repair as necessary. Attach male
ICM connector of tester to ICM wiring harness cartne Attach female ICM connector of tester to IC
Turn ignition on and press tester RESET buttotedfer performs self-test and VPWR LED comes on,
go to step 53). If tester does not perform self-t¢e&/PWR LED does not come on, go to next step.

52 Scan Tester Checklurn ianition off Disconnect intermittent ianincanalvzer Connect inmbper w
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between VPWR terminal of tester and positive bgtterminal. Connect jumper wire between P\
GND terminal of tester and negative battery termiliaester passes self-test, go to step 22Qpdfer
does not pass self-test, repair or replace as s&geand go to next step.

53) Recreate FaultTurn ignition on. Check Fault Memory and System@t&t LEDs. If LEDs are not on,
go to next step. If LEDs are on, go to step 270).

54) Test drive vehicle. If vehicle will not start, akaengine for 5-10 seconds. If FAULT MEMORY or
SYSTEM STATUS are not on, go to step 1). If FAULTEMORY or SYSTEM STATUS LEDs are on,
go to step 270).

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 54) to step 190). No test procedures have  been omitted.

190) Check For VPWR Turn ignition on. Measure voltage between VPWH jatintermittent ignition
analyzer and negative battery terminal. If voltegyé volts or more, go to next step. If voltagéeiss thar
6 volts, repair open in VPWR circuit to ICM.

191)Check PWR GND Circuit Turn ignition off. Measure resistance between PBND jack of
intermittent ignition analyzer and negative battemminal. If resistance is less than 5 ohms, goetd
step. If voltage is 5 ohms or more, repair opeR\WMR GND circuit to ICM.

192)Wiggle Check Connect jumper wire between PWR GND jack of infiéent ignition analyzer and
negative battery terminal. Shake and bend wirimgéss and connectors. If the intermittent ignition
analyzer performs reset, repair open in VPWR circuiCM. If the intermittent ignition analyzer doe
not perform reset, repair open in PWR GND circoitGM.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 192) to step 220). No test procedures hav e been omitted.

220)Check For Coil Faults Turn ignition on. Press ignition analyzer RESETtdw. If COIL FAULT
MEMORY LED is off, go to next step. If COIL FAULT EMORY LED is on or flashing, go to step
229).

221)Check CASE GND/CKP SHIELD Turn ignition on. If CASE GND/CKP SHIELD FAULT
MEMORY LED is off, go to next step. If CASE GND/CKFHIELD FAULT MEMORY is on or
flashing, go to step 253).

222)Check CKP BIAS Leave ignition on. If CKP BIAS SYSTEM STATUS LEB obn, go to next step.
If CKP BIAS SYSTEM STATUS LED is off, go to step 24

223) Test drive vehicle. If vehicle will not start, ataengine for 5-10 seconds. If COIL FAULT
MEMORY LEDs are not on, go to next step. If COIL BAT MEMORY LEDs are on, go to step 229).

224)Leave ignition on. If CASE GND/CKP SHIELD FAULT MEORY LEDs are not on, go to next
step. If CASE GND/CKP SHIELD FAULT MEMORY LEDs amn, go to step 253).

225) Leave ignition on. If CKP FAULT MEMORY LEDs are ton, go to next step. If CKP FAULT
MEMORY LEDs are on, go to step 247).

226) Leave ignition on. If CTO FAULT MEMORY LEDs are hon, go to next step. If CTO FAULT
MEMORY LEDs are on, go to step 239).

227)Leave ignition on. If CKP SIGNAL SYSTEM STATUS LEare on, ignition system is okay and
testina is complete If CKP SIGNAI SYSTEM STATUS DE are not on. ao to step 24
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NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 227) to step 229). No test procedures hav e been omitted.

229)VBATC Circuit Check Turn ignition off. Disconnect ignition coil packSonnect Intermittent
Ignition Analyzer (007-000075). Turn ignition oneelsure voltage between B+ terminal at ignition coil
pack wiring harness connector and PWR GND jaclgoition analyzer. If voltage is 10-14 volts, go to
next step. If voltage is not 10-14 volts, repaienpn B+ circuit.

230)Check For Short Turn ignition off. Measure resistance between PBND jack and COIL jack of
ignition analyzer. Measure resistance between VR&¢Rand COIL jack of ignition analyzer. If
resistance is 6000 ohms or more, go to next stepsistance is less than 6000 ohms, go to step 236

231)Check Coil Line Resistancelurn ignition off. Measure resistance between €2CHL jack of
ignition analyzer and same terminal at ignitionl bairness connector. If resistance is 5000 ohnhesssy
go to next step. If resistance is more than 5000pmepair circuit and retest system.

232)Check Coil Line For Short Leave ignition off. Measure resistance betweet €0IL jack of
ignition analyzer. If resistance is 10,000 ohmsnore, go to next step. If resistance is less tfa@QaD
ohms, go to step 237).

233)Check For Hard Faults Reconnect coil packs. Turn ignition on. Presstignianalyzer RESET
button. Wait for initialization and coil test. If@L FAULT MEMORY LED is off, go to next step. If
CKP SHD LED is on or flashing, go to step 238).

234)Wiggle Test Mode BTurn intermittent ignition analyzer WIGGLE TEST iseh on. Turn MODE
switch to "B". Press RESET button and wait 5 sesdond initialization. If fault memory LEDs are offo
to next step. If any fault memory LEDs are on, pieESET button and continue to test until interenitt
is located.

235) Turn ignition off. Disconnect coil packs. Turn igon on. Press RESET button and wait 5 seconds
for initialization. If fault memory LEDs are offeplace PCM. If any fault memory LEDs are on, press
RESET button and continue to test until intermitieiocated.

236) Circuit Check Turn ignition off. Disconnect PCM. Reconnect DI®Ivehicle harness. Measure
resistance between each COIL jack and PWR GNDqgéaginition analyzer. Measure resistance betv
COIL jack and VPWR jack. If resistance is 10,000nshor more, replace PCM. If resistance is less than
10,000 ohms, repair open in COIL circuit.

237) Turn ignition off. Disconnect PCM. Measure resisia between each COIL jack and all other C
jacks of intermittent ignition analyzer. If eaclsisgance is 10,000 ohms or more, replace PCM. If
resistance is less than 10,000 ohms, repair op€Qih circuit.

238) System Visual Checl_eave ignition off. Check ignition system for dagealoose connections or
corrosion. Repair if necessary. If ignition systewks okay, replace ignition coil pack(s).

239)Circuit Check Turn ignition off. Measure resistance between Ga&k and PWR GND jack of
ignition analyzer. Measure resistance between GIE®R §and VPWR jack. If resistance is 1000 ohms or
less, go to next step. If resistance is more tf#@® bhms, go to step 241).

240) Leave ignition off. Disconnect PCM. Reconnect Di8ehicle harness. Measure resistance
between CTO jack and PWR GND jack of ignition amaly Measure resistance between CTO jack and
VPWR jack. If resistance is 1000 ohms or more,aeplPCM. If resistance is less than 1000 ohmsijn
fault in CTO circuit.

241)Wiggle Test Mode BTurn ignition on. Turn WIGGLE TEST switch on. 9¢ODE switch to "B".
Press intermittent ignition analyzer RESET buttod wait 5 seconds for initialization. If all fat
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memory LEDs are off, go to next step. If any fanémory LEDs are on, press RESET button
continue to test until intermittent is located.

242)For 4 or 6 cylinder models, set MODE switch to "&6r 8 cylinder models, set MODE switch to
"C". Press intermittent ignition analyzer RESETtbntand wait 5 seconds for initialization. If adluiit
memory LEDs are off, replace PCM and retest. If fayt memory LEDs are on, press RESET button
and continue to test until intermittent is located.

243)Check CKP BIAS Turn ignition off. Disconnect CKP sensor harnessnector. Turn ignition on.
Press ignition analyzer RESET button and wait Dds for initialization. If CKP BIAS SYSTEM
STATUS LEDs are off, go to next step. If CKP BIASSTEM STATUS LEDs are on, go to step 245).

244) Turn ignition off. Disconnect PCM. Reconnect DI®Tvehicle harness. Measure resistance bet
CKP+ jack and PWR GND jack of ignition analyzer. &8are resistance between CKP+ jack and VPWR
jack. If resistance is 10,000 ohms or more, repRECHI. If resistance is less than 10,000 ohms, repai
fault in CKP circuit.

245) Circuit Check Leave ignition off. Measure resistance between Je&k and PWR GND jack of
ignition analyzer. Measure resistance between G&ék-and VPWR jack. If resistance is 10,000 ohm
less, go to next step. If resistance is more tfgAAD ohms, replace CKP sensor and retest.

246) Turn ignition off. Disconnect PCM. Reconnect DI®Tvehicle harness. Measure resistance bet
CKP- jack and PWR GND jack of ignition analyzer. &8are resistance between CKP- jack and VPWR
jack. If resistance is 10,000 ohms or more, repRECHI. If resistance is less than 10,000 ohms, repai
fault in CKP circuit.

247)Check CKP SignalPress ignition analyzer RESET button and waitcosds for initialization.
Crank or start engine. If CKP SIGNAL SYSTEM STATWSEDs are off, go to next step. If CKP
SIGNAL SYSTEM STATUS LEDs are on, go to step 252).

248) Circuit Check Turn ignition off. Disconnect CKP sensor. Measwwgistance between CKP+
terminal of CKP sensor wiring harness connector@K@+ jack of intermittent ignition analyzer.
Measure resistance between CKP- terminal of CKBa@emiring harness connector and CKP- jack of
intermittent ignition analyzer. If both resistamoeasurements are less than 5000 ohms, go to egxtf
resistance is 5000 ohms or more, repair CKP ciamiit retest.

249) Leave ignition off. Measure resistance between €fdek and CKP- jack of ignition analyzer. If
resistance is less than 10,000 ohms, go to ngxt btesistance is 10,000 ohms or more, go to 2&).

250) Leave ignition off. Disconnect PCM. Reconnect Di8Vehicle harness. Measure resistance
between CKP+ jack and CKP- jack of ignition anatyzkresistance is less than 10,000 ohms, repair
CKP circuit and retest. If resistance is 10,000 stoammore, replace PCM and retest.

251)Sensor ChecKTurn ignition off. Inspect CKP sensor and data @tier damage, correct alignment
and air gap. Service sensor and data wheel assageH no problems are found, replace CKP sensor.

252)Wiggle Test Mode BTurn ignition on. Turn WIGGLE TEST switch on. 94ODE switch to "B".
Press intermittent ignition analyzer RESET buttod wait 5 seconds for initialization. If any fault
memory LEDs are off, go to next step. If any fanémory LEDs are on, press RESET button and
continue to test until intermittent is located.

253)Check CKP SHD For Short To PowerMeasure resistance between CASE GND/CKP SHD jack
and VPWR jack of ignition analyzer. If resistansddss than 10,000 ohms, go to next step. If ssist
is 10,000 ohms or more, go to step 255).

254)lIsolate ShortLeave ignition off. Disconnect PCM. Reconnect DS Vehicle harness. Measure
resistance between CASE GND/CKP SHD jack and VP®R of ignition analyzer. If resistance is I




1997 Ford Pickup F150
ENGINE PERFORMANCE Self-Diagnostics - EEC-V - 4.2L

than 10,000 ohms, repair CASE GND/CKP SHD circod eetest. If resistance is 10,000 ohms or
replace PCM and retest.

255)Wiggle Test Mode BTurn ignition on. Turn WIGGLE TEST switch on. 94ODE switch to "B".
Press intermittent ignition analyzer RESET buttod wait 5 seconds for initialization. If any fault
memory LEDs are off, repair CASE GND/CKP SHD citand retest. If any fault memory LEDs are
press RESET button and continue to test until mikent is located.

NOTE: A break in step numbering sequence occurs att  his point. Procedure skips
from step 255) to step 270). No test procedures hav e been omitted.

270)Check For Coil Fault If COIL FAULT MEMORY LED is off, go to next stegf COIL FAULT
MEMORY LED is on, go to step 277).

271)Check For IDM Fault If IDM FAULT MEMORY LED is off, go to next stepflIDM FAULT
MEMORY is on or flashing, go to step 287).

272)Check PIP Active Faultlf PIP ACTIVE SYSTEM STATUS LED is on, go to nestiep. If PIP
ACTIVE SYSTEM STATUS LED is off, go to step 291).

273)If PIP FAULT MEMORY LED is off, go to next stept PIP FAULT MEMORY LED is on, go to
step 291).

274)If PIP DUTY FAULT MEMORY LED is off, go to next sp. If PIP DUTY FAULT MEMORY
LED is on, go to step 291).

275)Check For Base Timing Faultlf BASE TIMING SYSTEM STATUS LED is off, go to néxstep.
If BASE TIMING SYSTEM STATUS LED is on, go to st&92).

276)Check For SPOUT Faultlf SPOUT FAULT MEMORY LED is off, go to step 59f. SPOUT
FAULT MEMORY LED is on, go to step 310).

277)Check Coil VoltageTurn ignition on. Measure voltage between COllkjaod IGN GND jack of
ignition analyzer. If voltage is 10-14 volts, gortext step. If voltage is not 10-14 volts, go teps280).

278)Check For Short To PWR Turn ignition off. Disconnect ignition coil. Measuresistance between
COIL jack and ICM PWR jack of ignition analyzer.résistance is 2000 ohms or less, go to next Htep.
resistance is more than 2000 ohms, go to step 284).

279) Turn ignition off. Disconnect ICM. Measure resista between COIL jack and ICM PWR jack of
ignition analyzer. If resistance is 10,000 ohm#ess, repair circuit and retest. If resistancess ithan
2000 ohms, replace ICM.

280)Check Coil Pack PWRTurn ignition off. Disconnect ignition coil. Tulignition on. Measure
voltage between COIL jack and IGN GND jack of igmitanalyzer. If voltage is 10-14 volts, go to next
step. If voltage is not 10-14 volts, repair circanid retest.

281)Check For Short To GND Turn ignition off. Measure resistance between Cfattk and ICM
GND jack of ignition analyzer. If resistance is@@) ohms or more, go to next step. If resistantesis
than 10,000 ohms, go to step 283).

282)Check Harness Resistanc&urn ignition off. Measure resistance between Cfattk of ignition
analyzer and COIL terminal of harness connectaedistance is 5 ohms or more, repair circuit. If
resistance is less than 5 ohms, replace ignitidn co

283)Check Harness For Short To GNDTurn ignition off. Disconnect ICM. Measure resista
between COIL jack and ICM GND jack of ignition ayr. If resistance is 10,000 ohms or m
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replace ICM. If resistance is less than 10,000 glepsir circuit.

284)Check Coil Reconnect coil. Turn ignition on. Press ignitioralyzer RESET button and wait 5
seconds for initialization. If COIL FAULT MEMORY LB is on, replace coil. If COIL FAULT
MEMORY LED is off, go to next step.

285)Wiggle Test Mode BTurn ignition on. Turn WIGGLE TEST switch on. 94ODE switch to "B".
Press RESET button and wait 5 seconds for inia#ibn. If all fault memory LEDs are off, go to next
step. If any fault memory LEDs are on, press RE8E&ffon and continue to test until intermittent is
located.

286) Turn ignition off. Disconnect coil. Turn ignitioon. Press ignition analyzer RESET button and wait
5 seconds for initialization. If all fault memorEDs are off, replace ICM and retest. If any fauimory
LEDs are on, press RESET button and continue tates intermittent is located.

287)Perform QUICK TEST If any KOEO or KOER DTCs are present, go to appeate CIRCUIT
TEST. If Continuous Memory DTC P1351 is presenttiagstep 289). If no DTCs are present, go to next
step.

288)Wiggle Test Mode BTurn ignition on. Turn WIGGLE TEST switch on. 94ODE switch to "B".
Press RESET button and wait 5 seconds for iniaéibn. If any fault memory LEDs are on, press RE
button and continue to test until intermittentasdted. If all fault memory LEDs are off, fault cent be
duplicated at this time. Go to step 1) and chooseheer procedure.

289) Turn ignition off. Install EEC-V Breakout Box (043D950) leaving PCM disconnected. Measure
resistance between IDM/START jack of intermittegrtition analyzer test pin No. 48 at the breakowt.
If resistance is less than 5 ohms, go to next $tepsistance is 5 ohms or more, repair open tiand
retest.

290)Wiggle Test ROVING Turn ignition off. Connect PCM to breakout box.itggjumper wire,
connect ROVING jack of intermittent ignition anagyzo test pin No. 48 at the breakout box. Turn
WIGGLE TEST switch on. Set MODE switch to "B". PSeRESET button and wait 5 seconds for
initialization. If all fault memory LEDs are offatilt cannot be duplicated at this time. Go to 4feand
choose another procedure.

291)Check For Short Turn ignition off. Measure resistance between IGND jack and PIP jack of
intermittent ignition analyzer. Measure resistabetveen ICM PWR jack and PIP jack of intermittent
ignition analyzer. If both resistance measuremaregsl0,000 ohms or more, go to next step. If rexscs
is less than 10,000 ohms, go to step 294).

292)Check Circuit ResistanceTurn ignition off. Disconnect distributor connectdeasure resistance
between PIP jack of ignition analyzer and PIP teahof distributor connector. If resistance is nshor
more, repair circuit and retest. If resistanceesslthan 5 ohms, go to next step.

293)Wiggle Test Mode BTurn ignition off. Reconnect distributor connectéurn ignition on. Turn
WIGGLE TEST switch on. Set MODE switch to "B". PseRESET button and wait 5 seconds for
initialization. If all fault memory LEDs are off,ogto next step. If any fault memory LEDs are omssr
RESET button and continue to test until intermitisriocated.

294)Wiggle Test Mode ALeave ignition on. Set MODE switch to "A". PresB&ET button and wait 5
seconds for initialization. If all fault memory LEBQare off, go to next step. If any fault memory Ls=@be
on, press RESET button and continue to test urtgkinittent is located.

295)Wiggle Test Mode CLeave ignition on. Set MODE switch to "C". PredsSET button and wait 5
seconds for initialization. If all fault memory LEQare off, go to next step. If any fault memory Ls=dbe
on, press RESET button and continue to test untgrmittent is locatec
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296)Wiggle Test ROVING Turn ignition off. Using jumper wire, connect RO jack and PIP jack
of intermittent ignition analyzer. Turn ignition o8et MODE switch to "B". Press RESET button and
wait 5 seconds for initialization. If all fault memy LEDs are off, go to next step. If any fault nam
LEDs are on, press RESET button and continue tates intermittent is located.

297)Wiggle Test ROVING At PCM Turn ignition off. Install EEC-V Breakout Box (043D950)
leaving PCM disconnected. Using jumper wire, cohREVING jack of intermittent ignition analyzer
test pin No. 49 at the breakout box. Turn ignitton Press RESET button and wait 5 seconds for
initialization. If all fault memory LEDs are off,ogto next step. If any fault memory LEDs are omssr
RESET button and continue to test until intermitierocated.

298)PIP Sensor ChecKTurn ignition off. Remove distributor cap. Insp&tP sensor and pulse wheel
for damage, correct mounting and alignment. Sers#oesor and data wheel as necessary. If no problems
are found, go to next step.

299)Check For Short Turn ignition off. Disconnect PCM. Measure resista between IGN GND jack
and PIP jack of ignition analyzer. Measure resistdmetween ICM PWR jack and PIP jack of ignition
analyzer. If both resistance measurements are A@/s or more, replace PCM. If either resistance
measurement is less than 10,000 ohms, go to regxt st

300) Leave ignition off. Disconnect ICM. Measure resiste between IGN GND jack and PIP jack of
ignition analyzer. Measure resistance between I@¥RRack and PIP jack of ignition analyzer. If both
resistance measurements are 10,000 ohms or mplaced CM. If either resistance measurement is less
than 10,000 ohms, go to next step.

301) Leave ignition off. Disconnect distributor harnessinector. Measure resistance between IGN (
jack and PIP jack of ignition analyzer. Measurestasce between ICM PWR jack and PIP jack of
ignition analyzer. If both resistance measuremaregsl0,000 ohms or more, repair or replace PIFosens
harness. If either resistance measurement ishasslio,000 ohms, go to next step.

302)Check Base Timing Statudf BASE TIMING LED is on continuously with no FAULMEMORY
LEDs, replace ICM. If LEDs are not as specifiedtgmext step.

303) Turn ignition off. Measure resistance between IGND jack and SPOUT jack of ignition analyzer.
Measure resistance between ICM PWR jack and SP@tKrgf ignition analyzer. If both resistance
measurements are 10,000 ohms or more, go to regxtlgeither resistance measurement is less than
10,000 ohms, go to step 310).

304)Check SPOUT Circuit Resistancelurn ignition off. Disconnect PCM. Measure resist
between SPOUT jack of ignition analyzer and testhio. 50 at the breakout box. If resistance is less
than 5 ohms, go to next step. If resistance isrBsobr more, repair circuit and retest.

305)Check PIP Circuit Resistancel.eave ignition off. Measure resistance betweenj&R of ignition
analyzer and test pin No. 50 at the breakout Haesistance is less than 5 ohms, go to next #tep.
resistance is 5 ohms or more, repair circuit abeste

306)Check IGN GND Circuit ResistancelLeave ignition off. Measure resistance between [&@ND
jack of ignition analyzer and test pin No. 23 & breakout box. If resistance is less than 5 olgm$o
next step. If resistance is 5 ohms or more, repaiuit and retest.

307)Wiggle Test Mode BWith ignition off, reconnect PCM. Turn ignition ofurn WIGGLE TEST
switch on. Set MODE switch to "B". Press RESET amthnd wait 5 seconds for initialization. If alufa
memory LEDs are off, go to next step. If any fané#mory LEDs are on, press RESET button and
continue to test until intermittent is located.

308)Wiggle Test Mode CLeave ignition on. Set MODE switch to "C". PredSsSET button and wait
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seconds for initialization. If all fault memory LEBQare off, go to next step. If any fault memory LsE@be
on, press RESET button and continue to test urtgkinittent is located.

309)Wiggle Test ROVING At PCM Turn ignition off. Install EEC-V Breakout Box (043D950)
leaving PCM disconnected. Using jumper wire, cohREVING jack of intermittent ignition analyzer
test pin No. 36 at the breakout box. Turn ignition Press RESET button and wait 5 seconds for
initialization. If all fault memory LEDs are offeplace PCM. If any fault memory LEDs are on, press
RESET button and continue to test until intermitisrocated.

310)Check Harness & PCM For ShortsTurn ignition off. Disconnect ICM. Measure resista
between IGN GND jack and SPOUT jack of ignition lgpar. Measure resistance between ICM PWR
jack and SPOUT jack of ignition analyzer. If bo#isistance measurements are 10,000 ohms or more,
replace ICM and retest. If either resistance meamsant is less than 10,000 ohms, go to step 310).

311)Check Harness & PCM For ShortsTurn ignition off. Disconnect PCM. Measure resist&
between IGN GND jack and SPOUT jack of ignition lgpar. Measure resistance between ICM PWR
jack and SPOUT jack of ignition analyzer. If boisistance measurements are 10,000 ohms or more,
replace PCM and retest. If either resistance measemt is less than 10,000 ohms, repair or replace
harness and retest.

312)Check ICM GND Turn ignition off. Measure resistance between tiegdattery terminal and IGN
GND jack of ignition analyzer. If resistance istnus or less, go to next step. If resistance is niw@e 5
ohms, go to step 315).

313)Check ICM PWR Turn ignition on. Measure voltage between negdtatery terminal and IGN
PWR jack of ignition analyzer. If voltage is 6 \@tir more, go to next step. If voltage is less thaolts,
repair ICM PWR circuit and retest.

314) Turn ignition off. Connect jumper wire between atge battery terminal and IGN GND jack of
ignition analyzer. Turn ignition on. Press RESETidmu and wait 5 seconds for initialization. If igon
analyzer resets, repair ICM PWR circuit and retéggnition analyzer does not reset, repair IGN BN
circuit and retest.

315)Check Circuit ResistanceTurn ignition off. Disconnect distributor connectdMeasure resistance
between IGN GND jack of ignition analyzer and IGNIB terminal of distributor connector. If
resistance is 5 ohms or more, repair circuit atestelf resistance is less than 10,000 ohms, gexo
step.

316) Check Distributor Ground Leave ignition off. Measure resistance betweeratieg battery
terminal and metal surface of distributor. If rémige is 5 ohms or more, check distributor forectr
mounting, negative battery cable ground connedimhdistributor ground circuit. If resistance isde
than 5 ohms, service or replace PIP sensor or §su




