2002 Ford Truck Explorer 2WD V6-4.0L VINE  Copyright © 2009, ALLDATA 9.90 Page 1

Computers and Control Systems: Pinpoint Tests
Test H: Fuel Control

H: Fuel Control
introduction

Note
This Pinpoint Test is intended to diagnose the following:

HO2&/Heater (9F472)
HO2S/Heater (9G444)
Fuel Injector(s) (9F593)
Wacuum Systems

Harness Circuite: HO2S GND, HO28, INJ 1-10, VPWR and SIG RTN
Powentrain Control Module (PCM) (122850)

Pinpoint Test Schematic

Cougar

HOZ5 VEMICLE HARNESS CONNECTOR

PINLOCATION REFERENCED
FROM LARGE TAB LARGE TAB

"HO23 VPWR
HIR

' HO2S

Si16
“GOLD PLATED TEANWIALE ON
HO28 SiQ AND $1Q RTN ONLY

Note: Locafion of the small index tabs may differ from illustration.

Use the large index tab as yourreference duting analysis. Some connectors may not have the small
index tabs.

Note And Schematics
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PCM CONNECTOR PIN NUMBERS

HTR HTR HTR
-1 -22 | VPWR GND
C45 B28 C44 B29 A3l | A1F, | A24- | A20,
A33 B17, 27 c20
c17
25L 373 gr 7187 877,
Cougar 103
All athers 87 94 7187 8177,
103

32 0L Cougar with Pin 93.

INJECTOR VEHICLE HARNESS CONNECTOR

INJECTOR TEST
AN

Inj-1
e e foulonlealefonesler — | - |
25 Cougar] 70 [ % [ 20 [ % [ 98 o4 | —
e [l w5 7 % e o]

HO2S LOCATION
CYL NUMBER1 CWL. NUMBER1

BANK I

NOOINE3

Test Charts And Schematics
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H: Fuel Control

H20 PERFORM KOER SELF-TEST

oKey on, engine mnning and engine at operafing temperature.
eAdtivate Key On, Engine Running (KOER) Self-Test.

Is DTC P1127, P1128 or P1129 present during KOER Self-Test?

o Ye | 00O0M 00|

GO to Powertrain Diagnostic Trouble Code
[DTC) Charts and SERVICE DTC P1127,
P1128 or P1129.

H21 DIAGNOSTIC TROUBLE CODE (DTC) P0133 AND P0153: HO2S
RESPONSE TEST

DTC/HO2S Reference List:

«DTC P0133=HO2511
«DTC PO153 =HO25-21
oKey on, engine off.
eSelect Generic OBD Il Funclion from the menu and trigger.
*Press Continue.
*3elect Diagnostic Monitoring Test Results from the menu and trigger.
Scrollto Test ID: 01 trigger and press start.
+Key off. (REFER to Diagnostic Monitaring Test Results.)

Is the indicated value greater than the minimum threshold?

COMPLETE PCM Reset to clear DTCs.
COMPLETE HO2S Monitor Drive Cycle
(REFER to Drive Cycles), GO to H20 . If test
results indicate a pass, testing is complete.

H20 - H21
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H23 CHECK FOR UNMETERED ATR LEAKS

Fuel calculations can be affected by unmetered air leaks.

sCarefully inspect the fallowing areas for potential air leaks:
s Hoses connecting to MAF sensor assembly.
»Hoses connecting to throttle body.
» |ntake manifold gasket leaks.
» PCY disconnected.
»'Yacuum lines disconnected.
= Improperly seated engine oil dipstick, tube, and oil fill cap.
sExhaust leaks at flanges and gaskets.

air leaks present?

Y I TR

REPFAIR source of air leak. COMPLETE PCM
Reset to clear DTCs. COMFLETE HO25 GO to H24 .
Menitor Drive Cycle (REFER to Drive Cydes).

H24 CHECK HO25 CIRCUIT WIRING
Note: Refer to the PCM connector pin number in the beginning of this pinpoint test.

#Disconnect suspect HO2 8.

+Check for water contamination.

=Jumper HO2S signal to VPWR at the HO2S hamess connector.
=Key on, engine off.

Note: HO2S displayed as 02S on Scan Tool.
sAccess the correct HO2S PID.

Is the voltage greater than 1.50 volis?

KEY OFF. REPLACE H02S. CHANGE oilffiter.
COMPLETE PCM Reset to clear DTCs.
COMPLETE HO2S Monitor Drive Cycle
{(REFER to Drive Cycles).

KEY OFF. REMOVE jumper wire. GOto H25 .

H23 - H24
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H25DTCS P0141 AND P3161: HO28 HEATER CIRCUIT IS OPEN,
CHECK HO2S SIGNAL AND SIGNAL RETURN CIRCUITS FOR OPEN
IN HARNESS

Note: Refer to the PCM harne ss connector pin numbers in the beginning of this pinpaint fest.
DTCHO2S Reference List:

=DTC PO141 = HO28 HTR-12
=DTC F0161 = HO28 HTR-22

Note: On some applications, avehicle hoist is required to access the HO2S hamess.

»Visually inspect the HOZS circuit for exposed wiring, water contamination, corrosion and proper
assembly,

sheasure resistance of HO2S SIG circuit between PCM hamess connector pin and HO2S haress
cohhector.

sMeasure registance of HO2S SIG RTN circuit between PCM harness connector pin and HO2S

harness connector.

Is the resistance less than 5.0 chms?

REPAIR open circuit. COMPLETE HO2S
IMonitor Drive Cycle (REFER to Drive Cycles).

H26 CHECK HO25 CIRCUIT FOR SHORT TO VPWR IN HARNESS
-Mea_sure resistance between the HO2S SIG and VPWR circuit at the PCM harness connector
pin.
Is the resistance greater than 10,000 ohms?
I R T

H25 - H26

H27 CHECK FOR SOURCE OF POTENTIAL HO2S CONTAMINATION

=| v estigate the following items as potential sources of HO2S contamination:
=Jse of unapproved silicon sealers.
»Fyel contaminated by sificon additives,
= Excessive oil burning (i.e. rings, valve seals and oil overfil),
= Glycal (antifreeze) leaking internally in the engine.
=Lead contaminated fuel.
= Short drive cycles in cold weather.
=Use of unapproved cleaning agents.

Were any of the above conditions or concerns found during inspection?

REPAIR source of contamination. REPLACE

HO28 and oilffiter. COMPLETE PCM Resetto |If diagnosing DTC PD141 or FO161, GO te H30
clear DTCs. COMPLETE HO2S Monitor Drive  |. All others: REPLACE PCM.

Cycle (REFER to Drive Cycles).

H28 VERIFY WIRING IS IN PROFER PIN LOCATION

Mote: Refer to the PCM connector pin numbers in the beginning of this pinpoint test.

«Measure resistance of the HO23 SIG circuit and HO2S Signal Return circuit between the PCM
harness connector pin and the HO2S harness connector.

Is the resistance less than 5.0 ohins?

REPLACE HO2S. REPAIR as necessary.

H27 - H28
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H30 DTCS P0135 AND P0155: HO2S HEATER CIRCUIT IS SHORTED TO
GROUND, SHORTED TO VPWR OR EXCESSIVE CURRENT DRAW,
LOW CURRENT DRAW

Note: Refer to the PCIM hamess connector pin numbers in the beginning of this pinpoint test.
DTC/HO2S Reference List:

=DTC P0135 =HO25 HTR-11
=DTC PD155 =HO2S HTR-21

Note: On some applications, a vehicle hoist is required to access the HO2S harness.

*Visually irl;sipect the HO2S circuit for exposed wiring , water contamination, corrosion and proper
assembly.

Were any concerns found during inspection?

I 7 N A T
REPAIR any concerns found during inspection. m

H31 PERFORM KEY ON ENGINE OFF (KOEO) SELF-TEST

«Key on, engine off.
sPerform KOEO Self-Test.

Are any of the follewing DTCs present: P0135, P0141, P0155, PO161?
e T e
KEY OFF. GO 1o H32 . KEY OFF. GO to H33 .

H30 - H31

H32 CHECK VPWR VOLTAGE TO HO25 HARNESS CONNECTOR

Note: [f DT Cs PO135 and PO155 or PO141 and PO161 are displayed, both heater cireuits will
require testing. DTCs displayed separately are to be tested individually.

+Disconnect the appropriate HO2S(s).
*Key on, engine off.
eleasure voliage between VPWR and SIG RTN circuits at the HO2S harness connector.

Is the voltage greater than 10.5 volts?

CHECK fuse in circuit. If fuse is OK, REPAIR
open circuit.

KEY OFF. GO to H33 . For no VAR an vehicles equipped with 150
Pin PCM:

GO B5.

H33 CHECK HO28 HEATER CIRCUIT FOR SHORT TO VPWR AND
GND

eDisconnect PCM.

sMeasure resistance between the suspect HO28 HTR circuit and PWR GND circuit.

ehieasure resistance between the suspect HO2S HTR circuit and SIG RTN circuit at the HO23
harness connector.

eheasure resistance between the suspect HO2ZS HTR circuit and YPWR circuit at the HO2S8
harness connector.

Is each resistance greater than 10 900 ochms?

o Ye W
CowEd |rerARmwmmn

H32 - H33
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H34 CHECK HO2S HTR CIRCUIT FOR OPEN IN HARNESS

sMeasure resistance of the suspect HO2S HTR circuit between PCM harness connector pin and
HOZS harness connector.

Is the resistance less than 5.0 ohms?

REPAIR open or excessive resistance in the
heater circuit in harness.

H3S CHECK HO2S HTR RESISTANCE

sMeasure the resistance of the HO28 HTR to VPWR at HO2S connector {refer to schematic at the
beginning of this Pinpoint Test).

Is the resistance between 3 and 30 ohms?

REPLACE HO28.

H36 CHECK HO28 CASE FOR SHORT TO VPWR, HTR AND SIG RTN

sMeasure resistance between HO2S HTR pin at HO2S connector and the HO2S case.

eMeasure resistance between the HO2S HTR pin and the SIG RTN Pin at the HO2S sensor.

sMeasure the resistance between the HO2S VYPWR pin at the HO2S connector and the HO28
case.

Is the resistance greater than 19,000 ohms?

REPLACE PCM (refer to Flash Electrically

Erasable Programmable Read Only Memaory REPLACE HO2S.
(EEPROM)).

H34 - H36
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H40 PTCS P0171, P0174, P1130, P1131, P1150, OR P1151: LEAN SYSTEM
DTCS

Hote: Do not clear the DTCs or reset the keep alive memory (KAM).
Fuel System and HO2S DTC Reference List:

=Bank 1 =DTC PO171 (lean)
=Bank 2=DTC P0174 (lean)
sHO25-11=DTCs P1130 and P1131
sHO25-21 =DTCs P1150 and P1151
sAccess and record the ECT PID fram the freeze frame data. The freeze frame data will be used
to recreate the concermn.
*Retrieve and record the seif-test DTCs.

Are any DTCs present othes than PO171, PB174, P1130, P1131, P1150, or P1151?

DISREGARD the current diagn ostic trouble
code (DTC) at this time. GO to Diaghostic

Trouble Code (DTC) Chatts and REPAIR the
other DTCs.

H41 CARRY OUT A VISUAL INSPECTION OF THE INTAKE AIR
SYSTEM AND ALL VACUUM HOSES

sCheck the intake air system for leaks, obstructions, and damage.
«|nspect the entire length of all the vacuum hoses for:

=proper connections.

=damage or cracks.

=damaged or cracked vacuum tees.
e\erify the integrity of the positive crankcase ventilation (PCY) system.
\erify the proper PCV valve part number.

Is a concern present?
= W
TR Gowng

H40 - H41
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H42 CHECK FOR THE PRESENCE OF A VACUUM LEAK

Note: Fueltrim values at idle are more sensitive to avacuum leak. The vacuum leak {(unmetered
air) represents a larger portion of the total air flow at idle than at part throttle.

Note: The barometric pressure (BARO) PID is not a recommended PID to monitor when
diagnosing a vacuum leak. Barometric pressure is caleulated during high engine load, when the
vacuum leak represents a small portion of the total air flow.

Note: As an example, when calculating the total fuel correction in the following steps, if
LONGFT1 = +13% and SHRTFT1 = +23%, the total fuel correction for bank 1 = +36%, also if
LONGFT2 = +24% and SHRTFT2 =-3% the total fuel correction for bank 2 = +21%.

Note: If the freeze frame ECT PID is available, stabilize the engine at the temperature recorded
by the freaze frame ECT PID. If the freeze frame ECT PID is not available, maintain the engine
coolant temperature between 82°C - 1014C (180°F - 215°F) and the intake air temperature less
than 46°C (115°F).

*Key on, engine running.

sAccess and monior the ECT or CHT, [AT, LONGFT1, SHRTFT1, LONGFT2 and SHRTFT2 PIDs=.

sAllow the engine to stabilize atthe temperature necessary to recreate the concern.

sAdd and record the LONGFT PID value to the SHRTFT PID value for each bank, for a total fuel
correction at idle.

s|ncrease the engine speed to 2500 rpm for 10 seconds.

sRecord the LONGFT1, SHRTFT1, LONGFT2, and SHRTFT2 FID values.

sAdd and record the LONGFT PID value to the SHRTFT PID value for each banle, for a total fuel
cowrection at 2500 rpm.

No vacuum leak is present.
GO toH47 .

H42
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H43 LLOCATE THE VACUUM LEAK

‘& CAUTION: Do not clamp or pinch a hard plastic hose. Use a vacuum cap or
equivalent te restrict the hose.

Note: Restricting the EVAP vapor hose while the EVAP emission canister is purging may shift the
SHRTFT. Carry out a visual inspection as necessary.

Note: As an example, when monitoring for a decrease inthe SHRTFT PIDs in the following
steps, if BHRTFT1 is +15%, but when the hose is restricted SHRTFT 1 decrease to -7 %, the
decrease in the SHRTFT PIDs =22 percent.

e Locate the vacuum tees for the intake air and PCV systems.
o Access and monitor the SHRTFT1 and SHRTFT2 PIDs.

#Restrict the vacuum lines one at a time for 30 seconds. if a vacuum leak is present, the SHRTFT
PID values will decrease as the hose is restricted.

Is the decrease in the SHRTFT PIDs greater than 15 percent when one of the vacuum hoses is
restricted?

INSPECT the intake air system for a vacuum
leak in the intake manifold or intake gaskets.
GO to Hd4 . REPAIR as necessary.

For repair verification, GO to H44 .

H44 VACUUM LEAK REPAIR VERIFICATION

Note: Ifthe freeze frame ECT PID is available, stabilize the engine at the temperature recorded
bythe freeze frame ECT PID. If the freeze frame ECT PID is not avaifable, maintain the engine
coolant temperature between 82°C - 101°C (180°F - 215°F) and the intake air tempevature less
than 46 °C (115°F).

sAccess and monitor the SHRTFT1 and SBHRTFT2 FIDs.

«Allow the engineto stabilize at the temperature necessary to recreate the concemn.

*Record the SHRTFT1 and SHRTFT2 PID values.

«Kay off.

+«Repair the vacuum leak.

=Key on, engine running.

sAllow the engine to stabilize at the temperature necessary to recreate the concetn.

eAccess and monttor the SHRTFT1 and SHRTFT2 FIDs.

«Compare the recorded SHRTFT PID values, prior ta the vacuum leak repair, to the current
SHRTFT PID values.

Is the decrease in the SHRTFT PlDs greater than 15 percent?

Fault found.

RESET the keep alive memory (KAM). REFER
to Resetting The Kesp Alive Memory (IKAM]).

Avacuum leak is still present, GO to H43 .

H43 - H44
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H45DTCs P1132 AND P1152: UPSTREAM HO25 NOT SWITCHING.

Nete: It is necessary lo address all Continuous Memory Ignition and Misfire DTCs, if received
during Continuous Mermory testing, before addressing any KOER HO2S DTCs.

DTC/HO2S Reference List:

=HO2811 =DTC P1132

=HO2821 =DTC Pi11562
#Check intake air system for leaks, obstructions and damage.
«Check air cleaner element, air cleaner housing for blockage.
=Yerify integrity of the PCV system.
#Check for vacuum leaks.

Were any concerns found during inspection?

H46 DTCs P0172 AND P0175: FUEL SYSTEM AT THE CORRECTED
FUEL TRIM

Note: It is necessary to address all Coniinuous Memory Ignition and Misfire DTCs, F received
duting Coniinuous Memary testing, before addressing any Fuel Ttim DT Cs.

Fuel System DTC Reference List;

»Bank 1 =DTC PO172 (rich)

=Bank 2 =DTC PO175 (rich)
=Check intake air sysiem for leaks, obstructions and damage.
«Check air cleaner element, air cleaner housing for blockage.
eVerify integrity of the PCV system.
#Check fuel delivery system and filter for re stricfion.
«Check for vacuum lesks.

Were an inspection?
N

REPAIR as necessary. RESET the keep alive
memory (KAM) to clear DTCs. REFER to GO to HA7 .
Resetting The Keep Alive Memory {KAM).

H45 - H46
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H47 PERFORM KOER SELF-TEST

«Disconnect fuel vapor hose from intake manifold and plug fitting at intake manifold.
«3fart engine and run at 2000 rpm for & minutes and return to idle.
*Complete Key On Engine Running (KOER) Self-Test.

Ase any HO2S DTCs P1127, P1128, P1129, P1131, P1132, P1151 or P1152 present?

KEY OFF. Far Continuous Memory DTCs
Only P1130, P1150, P0171, P0174, PR172
and PO175:

KEY OFF. If DTC P1127,P1128 or P1129 is

present, GO to Powertrain Diagnostic Trouble |GO to H57 .

Code (DTC) Chartsand REPAIR those DTCs

first. If DTC(s) P1132 andfor P1152 are no longer

present, RECONMECT fuel vapor line.
DTCs (P1131, P1130) or (P1151, P1150):

Vehicles experiencing KOER DTC 1131,
GOtoH48 . 1132, 1151 or 1152: REFER to Evaporative

Emissions, for system leakage.
DTCs iP1132, P1130) or (P1152, P1150):

GO toH54 . All others without recurring DTCs:

Unable to duplicate or identify fault at this fime.
GOt Z1 .

H43 HO25 CIRCUIT TEST (WITH LEAN DTCs)

eDisconnect the HO2S related to the DTC.
«Key on, engine off.
sAccess the correct HO2S PID.

Note: If arcing occurs (indicating a shot), remove jumper and GO to H52 (check fuse in the
heater circuit).

sJurnper the HO2E SIG circuit to the VPWR circuit at the HO28 vehicle hamess connector.

Is the reading 130 volts or yreater?

= I T

KEY OFF. CHECK BIG RTN circuit. GO to H49 |\ ev oFF. 60 1o HET |

H47 - H48
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H49 CHECK SIGNAL RETURN CIRCUIT FOR OPEN

*Measure resistance of HO2S SIG RTN circuit between the HO2S harness connector and the
battery negative post.

HS50 CHECK HO2S SIGNAL RETURN CIRCUIT FOR OPEN IN HARNESS
sDisconnect PCM.

sMeasure resistance of HO2S SIG RTN circuit between the PCh hamess conne ctor pin and
HO2S harness connector.

Is the resistance reading less than 50 ohms?

Ne
REPLACE PCM (refer to Elash Electrically

Erasable Programmable Read Only Memory  |REPAIR open circuit.
(EEPROM).

H351 CHECK HO2S SIGNAL AND HO25 GND CIRCUITS FOR. OPEN IN
HARNESS

eDisconnect PCM.

s Measure resistance of HO2S SIG circuit between PCM harness connecter pin and the HO23
harness connectar.

Is the resistance reading less than 5.0 ohins?

Gowdz — [rerAR o anwt

H49 - H51
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HS2 CHECK HO25 CIRCUIT FOR SHORT TO GROUND IN HARNESS

#Disconnect PCM.
»Measure resistance between the HO2S SIG and PWR GMD circuits; and the HO28 SIG and SIG
RTN circuits at the PCM hamess connecior.

Is each resistance greater than 10,000 chms?
- Ye W
GowHE.  |RepARshetomat

HS3 CHECK HO28 CTRCUIT FOR SHORT TO GROUND

#Disconnect PCM.

*Reconnect HO2S.

eMeasure resistance between HO2S SIG and PWR GND circuits and HO2S SIG and SIGRTN
circuits at the PCM hamess connector.

Is each resistance g

REPLACE PCM (refer fo Flash Electrically

Erasable Programmable Read Only Memory REPLACE HO2S.
(EEPR OM)).

H34 HO28 CIRCUIT CHE CK (FOR RICH DTCS)

#Disconnect the HO2S related to the DTC received.
sKey on.
*Access the corvect HO2S PID(s).

Is the reading 0.2 volt or less?
Yes Neo
KEY OFF. GO to H56 . KEY OFF. GO to H55 .

H52 - H54
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HSS CHECK HO2S CIRCUIT FOR SHORT TO VPWR AND HO2S
HEATER GROUND IN HARNESS

#Disconnect PC.

slleasure resistance between the HO2S SIG and VPWR circuits; and HO2S Signal and HO28
HTR circuits at the PCM harness connector.

Is each resistance greater than 10,000 ochms?

| e 0 M 00O
REPLACE PCM (refer ta Flash Electrically

Erasable Programmable Read Only Memory REPAIR short circuit.

{EEPR OM)).

H36 CHECK HO2S SIGNAL FOR SHORT TO HO25 HEATER CIRCUIT
IN THE SENSOR

»3uspect HO2S sensor disconnecied.
sMeasure resistance between the HO2S SIG and HO23 HTR cireuits at the HO2S connector.

Is the resistance greater than 18,000 ehms?
I 7 S R TR
KEY OFF. GO 1o H57 . KEY OFF. REPLACE HO2S,

H37 CHECK FUEL PRESSURE

A VWARNING: THE FUEL SYSTEM IS PRESSURIZED WHEN THE ENGINE IS NOT
RUNNING. TO PREVENT INJURY OR FIRE, USE CAUTION WHEN WORKING OH THE FUEL
SYSTEM. BECOME FAMILIAR WITH THE WARNING CAUTION AND NOTE IN PINPOINT
TESTHC BEFORE SERVICING.

sConnect battery charger.

¢|nstall fuel pressure gauge.

#Key on, engine off.

*Access Output Test Mode and run the fuel pump to obtain maximum fuel pressure.

oNOTE: The fuel pump will only operate for appro ximately 8 seconds when Cutput Test Mode is

selected and activated. { GO to Pinpoint Test HC to refer to the Fuel Defivery System Test
Information Chart.)

KEY OFF.
KEY OFF. GO o HC1 .
GO toH58 .

H55 - H57




2002 Ford Truck Explorer 2WD V6-4.0L VINE  Copyright © 2009, ALLDATA 9.90 Page 16

HS8 CHECK FUEL SYSTEM FOR PRESSURE STABILITY — FAST
LEAKDOWN

eCycle key on and off several times.
eKey on and engine off, monitor fuel pressure gauge.

Does the fuel pressure remain within 32 kPa (5 psi) of the highest reading after 10 seconds?

Check fuel system for external leaks.
If external leak is detected, GO to HCA .

If no external leak is detected, GOto HED .

HS59 CHECK FUEL SYSTEM FOR PRESSURE STABILITY WITH KEY
ON — SLOW LEAKDOWN

*Cycle key on and off several times.
*Key on and engine off, monitor fuel pressure gauge.

Daes the fuel pressure remain within 34 kPa (& psi) of the highest reading after one minute?

For HO2S DTCs displayed with misfire
DTCs:

GO to HE1 .
All other DTCs: GO to HB4 .

H60 CHECK INJECT OR FAULT PIDS AND ASSOCIATED DTCS
sAccess INJ1F-INJ10F PIDs.
Note: If misfire DTCs are present, access only injector fault PIDs corresp onding to misfire DTCs.

Is DTC PD201 throug

For DTCs P0300 through P0310:
GOto HD12.
For all other DTCs: GO 1o HEZ .

H58 - H60
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H61 CHECK FUEL INJECTOR(S) AND HARNESS RESISTANCE

Hote: Refer o the PCM connector pin numbers in the beginning of this pinpoint test.

Hote: This erases Continuous Memory DTCs.

Use the injector fault PID to defermine the fuel injector circuit(s) requiring testing.

eDisconnected PCM.
sfMeasure resistance between the suspect fuel injector signal circuit and the VPWR circuit at the
PCM harness connector.

Is the resistance hetween 11.0-180 ohms?

For Continuous Memory DTCs P0201
through P0210: Concern may be intermittent.
Attempt to duplicate concern. If unable io

duplicate concern GOto £1 . For KOEO and KOER DTCs: GOto HE2 .

REPLACE PCM. REFER to Flash Electrically

Erasable Programmable Read Only Memory
(EEPROM).

H62 CHECK FUEL INJECTOR HARNESS RESISTANCE

eDisconnect fuel injector harness connector at the suspect fuel injector.

shdeasure resistance of VPWR circuit between PCM harness connector pin and the fuel injector
harness connector.

sMeasure resistance of fuel injector circuit between PCM harness connector pin and the fuel
injector harmness eonnector.

Is each resistance less than 5.0 chms?

H63 CHECK FUEL INJECTOR HARNESS CIRCUIT FOR SHORT TO
POWER AND GROUND

sDisconnect PCh,

«Suspect fuel injector disconnected.

sheasure resistance between fuel injector SIG and VPWR circuits; and between fuel injector SIG
and PYWR GND circuits at the PCW hamess connector.

Is each resistance greater than 10 000 ehms?
——_

H61 - H63
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Hé4 FLOW TEST FUEL INJECTOR(S)

sl se the Rotunda Injector Tester or equivalent to flow test the fuel injectors according to the
instructions for the fuel injector tester.

Is the leakat e and flow within specification?

DTC PO171 and PO174:

GO toHES .

DTC PO172 and PO175:
GOtoDCI5 .

For DTC P1130 and P1150;
GO toHES .

For DTC P1131 and P1151:
GO toHBS .

For DTC P1132 and P1152:

REPLACE fuel injector.

GOtoHED .

H65 CHECK FOR SECONDARY AIR INTRUSION
Note: If the vehicle is not equipped with SBecondary Air Injection System, GO to HEB .
An HO2S always lean condifion can be caused by

=Leak in hoses from secondary airinjection pump to engine.
= Secondary Air diverted upstream of HO2S.
sDisconnect secondary ait injection hose(s) from engine and plug engine side of secondary air
injection system.
eKey on, engine running and at operating temperature.
eActivate Key On, Engine Running (KDER) Salf-Test.

Is DTC P1131 or P1151 present?

Cause of DTC{g) is in the Seceondary Air
Injection System. GO to HM7 for Secondary Air
Injection System diagnostics.

H64 - H65
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H66 INSPECT INDUCTION SYSTEM FOR ATR LEAKS

sInspect the following areas for signs of air leaks:
= |nlet tube(s) from air cleaner to the throtile body.
= Gaskets which seal the upper and lower intake manifold.
=acuum hoses and lines for cracks and proper connections.
= PCY system.

signs of leaks or damage?

CONTINUOUS DTCs PO171, P8174, P1130 or
P1130:

REPAIR as necessaty. GOt DC35 .
DTCs P1131 and P1130 or P1151 and P1150:

GO to HE7 .

Hé67 CHECK CYLINDER COMPRESSION

Note: Use the Misfire DTC(s) displayed on prior DTC refrieval to determine which cylinder's
compression to check.

sCheck cylinder compression.

For DTCs P1131, P1130, P1151 and P1150:

GO to HES .
For DTCs P1132 and P1152:

GO to HB2 REPAIR as necessary.

Misfire DTCs displayed with fuel control
DTCs:

GO to HD20 .

H66 - H67
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H68 CHECK HO25'S ABILITY TO GENERATE A VOLTAGE GREATER
THAN 03 VOLT

Any vacuum or air leaks can cause DTCs P1131, P1130, P1151 and P1150.
Posggible causes:

»Waler contaminalion in cannector.

»Leaking v acuum actuators.

»Engine sealing (Intake and IAC).

*EGR system (ralve).

= PCY system (hose and valve).

=Unmetered air leaks between throttle body and mass air flow {MAF) sensor assembly.
=[nspect HO2S harmess for chafing, burned wires or other damage and repair as necessary.
eUnplug the suspect HO2S,
eConnect digital muitimeter to the HO2S Signal and HO2S SIG RTN or HO2S GND at the HO28

sensor connector.

*Run engine at 2000 rpm for three minutes.
*Rerun KOER Self-Test and meonitor HO2S voltage on digital multimeter.

While monitoring, does the veltage ever increase to greater than 0.5 volts?
Yes

KEY OFF. GO to H71 . KEY OFF. REPLACE HO2S.

H69 ATTEMPT TO GENERATE DTC P1131 OR P1151

*HO2ZS disconnected.
e Jumper HO28 Signal at the HO2S harness vehicle connector to the battery negative post.
sActivate Key On Engine Running (KOER) Self-Test.

Is DTC P1131 or P{151 present?

KEY OFF. REMOVE jumper. RECONNECT
HO2S. DISCONNECT PCM. INSPECT both
ends of connector for damaged or pushed out
: pins, moisture, coirosion, loase pins and

KEY OFF. REMOVE Jumper. GO to H7D . REPAIR as necessary. If OK, REPLACE PCM
(refer fo Flash Flecirically Erasable
Pragrammable Read Only Memary
[EEEROM)).

H68 - HE9
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H70 HO2S SENSOR. VOLTAGE CHECK

»H02S disconnected.

*Connect digital multimeter to HO2S SIG circuit and HO2S SIG RTN at the HO2S sensor
connector.

*Disconnect vacuum hose from vacuum tree.

oStart engine and run at 2000 rpm.

Duoes the voltage reading indicate less than 04 volt within 30 seconds?

KEY OFF. REPLACE HO2S. PERFORM KOER
SELF-TEST. fDTCs P1132 or P1152 still exist,
REPLACE PCM (refer to Flash Electrically

Erasable Programmable Read Only Memory
(EEPROM).

KEY OFF. RECONNECT vacuum hose and
HO2S. G0to HF1.

H71 MONITOR HO2S (FID) FOR SWITCHING WHILE PERFORMING

WIGGLE TEST

=Key on, engine running.
*Engine at operating temperature.

Note: HO2S displayed as O2S on Scan Tool.

sAccess suspect HO2S PID.
»Wiggle, bend and shake small sections of the Electronic Engine Control harness from the PCM to
the HO2S.

Note: Do not compare HO2S swilch rate from Bank to Bank as an indication of the sensor's
function. It is normal to have a variance in switch ratio from Bank o Bank.

While monitoring the HO2S PID, did the HO2S stop swilching?
Yes

KEY OFF. ISOLATE area of harness concern
causing lack of HO2S swiiches and repair. KEY OFF. GOt H72 .

H70 - H71
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H72 TEST DRIVE WHILE MONITORING HO2S PID FOR SWITCHING
Note: This test step requires an observer to monitor HO2S PID.

s Access HO2S PID.
sAccess LOOPR PID, ensure that vehicle is in Closed Loop before proceeding.
oWhile observer views FIDs, test diive vehicle in a manner consistent with the Freeze Frame Data

in an attempt o simulate the original fault.

Does the HO2 S switch?

- Y ] 000 W
GO 1o DCIS . KEY OFF. REPLACE HO2S.

H8) DTCP0136 AND P0156 MONITOR DOWNSTREAM HO25 OUTPUT
VOLTAGE FOR ACTIVITY. DTCs P1137, P1138, P1157 AND/OR P1158
INDICATE LACK OF HO2S SWITCHING

Note: Refer to the PCM connector pin numbers in the beginning of this pinpoint test.

Note: It is necessary to address all Continuous Memory Ignition and Misfire DTCs, f received
duting Continuous Memory testing, before addressing any KOER HO2S DTCs.

*DTC P0136, P1137 and P1138=H02S-12
*DTC P)56, P1157 and P11568=H025-22
eVisually inspect for.
= pinched, shorted and corroded wiring and pins
nyyater £ oil / fluid contamination in HO2S and PCM connectors
scrossed sensor wires
s contaminated or damaged sensor

REPAIR as necessary.

H72 - H80
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H31 CHECK FOR KOER DTCS P1137, P1157, P1138 AND P1158

«Key on.

«Engine at 2000 rpm for 3 minutes.
eActivate KOER Self-Test.
eCheck for DTCs.

Is DTC P1137, P1138, P1157 os P1158

KEY OFF. For DTC P0136 and PO156:

KEY OFF. GO to HB2 . Unable to duplicate or identify at this time. GO

toZi.

H82 CHECK EXHAUST SYSTEM FOR LEAKS

Note: Any exhaust leaks between the engine and the end of the catalyst can cause DTC PO136
and P56,

+Place vehicle on a hoist, transmission in PARK, emergency brake applied, raise vehicle.
«Inspect the following:

=Exhaust flanges for leaks.

=HQO2S tarque.

=incorrect exhaust installation

= aftermarket exhaust

= Check for punchsres and cracks in catalyst and pipes leading ta them,

Is an exhaust leak present?
Yes W
REPAIR as necessary. GO o HE3 .

HS83 CHECK HO2S HARNESS CIRCUIT FOR SHORT TO VPWR AND
GROUND

sDisconnect PCM.

eDisconnect suspect HO2S.

ehdeasure resistance between HO2S SIG and SIG RTN circuits at the PCM haress connector.

eheasure resistance between HO2S SIG circuit and VPWR and VREF circuits at the PCM
harness connector.

shiieasure registance between HO2S SIG circuit and PWR GND circuit at the PCh harness
connector.

Is the resistance greater than 10,000 ohms?
Yos W
GOwbBL __ |REPARshonmhames

H81 - H83
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H84 CHECK HO2S SIGNAL CIRCUIT AND HO258 SIGNAL RETURN
CIRCUITS FOR OPEN IN HARNESS

elleasure resistance of VPWR circuit between the PCM harness connecter pin and the HO2S
harness connector.

shieasure resistance of HO2S SIG circuit between the PCM harness connector pin and the HO28
harness connector.

sMeasure resistance of SIG RTN circuit between the PCM harness connector pin and HO2S SIG
RTN vehicle harness connector.

Is the resistance reading less than 50 oshms?

HS5 CHECK HO28 CIRCUIT VOLTAGE

sConnect PCM.
sSuspect HO2S conneeted to harness.
oKey on, engine off.

Nete: HO2S displayed as 025 on Scan Tool.
eAccess the correct HO2S PID.

Is the voltage greater than 1.5 volts?

| Yes 0000 ] 00O MWe 00000
KEY OFF, GO to HER . KEY OFF. GO o HBE ,

H86 CHECK HO28 GROUND CIRCUIT IN THE PCM

sDisconnect PCM.
sheasure resistance between SIG RTN and PWR GND circuits at the PCiM connector.

Is the resisiance reading less than 50 ohms?

REPLACE PCM (refer to Flash Electrically

Erasable Programmable Read Only bMemory
(EEEROM)).

H84 - H86
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HS? HO2S CIRCUIT CHECK

*PCM connected.

»Suspect HO2S disconnected.

sJumper VPWR to HO2S SIG circuit at the HO28 hamess connector.
sKeyon.

*Access HOZS PID.

Is the PID value greater than 1.5 volts?

I T E T

REPLACE PCM (refer to Flash rically
REPLACE HO2S.

H38 CHECK FOR OVER VOLTAGE ON THE HO2S8 CIRCUIT IN THE
PCM

sKey on.
sHO2S dicconnected.

sMeasure voltage between SIG RTN circuit at the HO2S hamess connector and baitery negative

post.

sMeasure voltage between HO2S SIG circuit at the HO2S harness connector and battery negative
post.

Are either voltage readings greater than 1.5 volts?
T
REPLACE PCM (vefer to Flash Electrically
Eragable Programmable Read Only Memory REPLACE HO25.

(EEPROM)).

H100 KOER DTC P1127

sAddress all other DTCs before proceeding with this pinpaint test.
sKey an, engine runhing.
e Access all HO2S heaters and HO2S heater monitor FIDs.

Du all PIDs switch er indicate ON?

Engine still operaling. PERFORM KIOER Self- | Operate the engine undil all PIDs indicate on.
Test. PERFORM KOER Self-Test.

H87 - H100
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H110 DTCS P1128 AND P1129 KOER

Note: Refer to the PCM harne ss eonnector pin numbers in the beginning of this pinpoint test

=P1128 refer to the upstream HO2S.
-I_='1129 refer to the downsiream HO2S.

*Visually inspect vehicle HO2S harness connector(s) for any indication of being crossed (stretched
wires, wire harnesses not mounied propesly),

Are there crossed connections or wires?
I Y T

REPAR sneceseary Cowpn

H111 VERIFY PROPER HO2S SIGNAL PIN LOCATION
oPCM disconnected.

#Disconnect both of the suspect HO2S sensors from the vehicle harness connector.
»P1128 = HO25 11721 Upsiream

P 1?9 = HO25 12/22 Downstream

eleasure resistance of HO28 signal circuits between PCM hamess connector pins and HO2S
harness connector.
Is the resistance less than 5.0 ohms?

CONNECT HO2S connector to proper HO28
:.'lln;;:nle to duplicate or identify at this time. GO signal pins in the PCM harness connector or

HO28 harness connectors. RERUN Quick Test.

H110 - H111
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H115 CHECK HO2S CIRCUIT VOLTAGE

eVisually inspect the HO2S circuit for exposed witing , water cortamination, corrosion and proper
assembly.

*0n some applications, a hoist is required to access the HO2S hamess.

eKey on, engine running

Note: HO2S is displayed as 028 on Scan Tool.

eArcess suspect HOZE PID(s).
=P0132 = HO28-11
=P0138 = HO2S-12
= P0152 = HO25-21
= P0158 = HO2S-22

Is PID voltage 1.5 volis or greater?

Concern may be intermittent. Attempt to
duplicate concern, perform wiggle test on
suspect circuit harness and component.

If concern was reproduced: Perform this
Pinpoint test again.

All others:GO to 21

H116 CHECK HO25 SIGNAL FOR SHORT TO POWER INSIDE OF
SENSOR

oKey off.

s Suspect HO2S disconnected.
oKey on, engine off.

eAccess suspect HO2S PID(s).

Is PID voltage .5 volts or greater?
. Yes 0 W 0000
GO to H117 Replace HO2S sensor.

H117 CHECK HO2S8 SIGNAL FOR SHORT TO POWER IN HARNESS

oKey off.

*Suspect HO2S disconnected.

oPCh disconnected.

eCheck resistance between HO2S Signal circuit and both VPWR and VREF circuits at the PCM
connector.

Are resistance values greater than 10,000 Ohms?
Yes

REPLACE PCM (refer to Flash Flactrically . :
Erasahle Programmable Read Only Memory g:g'ﬂlbséhsm to power in harness between PCM

H115 - H117



