[image: image1.png]



	SERVICE MANUAL
	

	  Applies to: Santa Fe 2001-2002

	GROUP

	Emissions Control System
	General


Top of Form

[image: image2.wmf]



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image3.wmf]

id=394877432&lm



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image4.wmf]

lookup.asp?


Bottom of Form

﻿ 

VACUUM HOSES LAYOUT  

[image: image5.jpg]2.4 14]

m]rj s g

Evap. canister purge control solenoid valve

2.7 ve





[image: image6.png]




 INCLUDEPICTURE "http://www.hmaservice.com/webtech/images/note.gif" \* MERGEFORMATINET [image: image7.png]



	SERVICE MANUAL
	

	  Applies to: Santa Fe 2001-2002

	GROUP

	Emissions Control System
	General


Top of Form

[image: image8.wmf]



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image9.wmf]

id=394877433&lm



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image10.wmf]

lookup.asp?


Bottom of Form

﻿ 

SCHEMATIC DRAWING (2.7 V6, OBD-II)  
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SCHEMATIC DRAWING (2.4 I4)  
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EMISSION CONTROLS LOCATION  
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	A. PCV valve
	B. EVAP Canister Purge Solenoid Valve
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	C. Catalytic Converter (MCC)
	D. Catalytic Converter (UCC)
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	E. Evap. Canister
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EMISSION CONTROLS LOCATION  
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	A. PCV valve
	B. EVAP Canister Purge Solenoid Valve
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	C. EVAP. Canister
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	E. Catalytic Converter (UCC)
	F. EGR valve
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	G. EGR solenoid valve
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SPECIFICATIONS  

	Components
	Function
	Remarks

	Crankcase Emission System
Positive crankcase ventilation (PCV) valve
	HC reduction
	
Variable flow rate type

	Evaporative Emission System
EVAP Canister
EVAP Canister Purge Solenoid Valve
	HC reduction
	

Duty control solenoid valve

	Exhaust Emission System
MFI system (air-fuel mixture control device)
Three-way catalytic converter
Exhaust gas recirculation system
[2.4 I4 only]
EGR valve
MAP sensor
	
CO, HC, NOx reduction
CO, HC, NOx reduction
NOx reduction


EGR Monitoring
	
Heated oxygen sensor 
feedback type
Monolithic type

Single type
Electric pressure type


EVAP : Evaporative Emission

SERVICE STANDARD

	EVAP Canister Purge Solenoid Valve
Coil current
	
0.45A or below (at 12V)


TIGHTENING TORQUE

	Item
	Nm
	kgcm
	lbft

	Positive crankcase ventilation valve
	8-12
	80-120
	6-9


TROUBLESHOOTING

	Symptom
	Probable cause
	Remedy

	Engine will not start or hard to start
	Vacuum hose disconnected or damaged
EGR valve does not close
Malfunction of the EVAP Canister Purge
Solenoid Valve
	Repair or replace
Repair or replace
Repair or replace

	Rough idle or engine stalls
	Vacuum hose disconnected or damaged
EGR valve does not close
Malfunction of the PCV valve
Malfunction of the EVAP Canister Purge System
	Repair or replace
Repair or replace
Replace
Check the system; if there is a problem, check its component parts

	Excessive oil consumption
	Positive crankcase ventilation line clogged
	Check positive crankcase ventilation system

	Poor fuel mileage
	Malfunction of the exhaust gas recirculation system
	Check the system; if there is a problem, check its component parts
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AIR/FUEL MIXTURE RATIO CONTROL SYSTEM [Multiport Fuel Injection (MFI) System]   

The MFI system employs the signals from the heated oxygen sensor to activate and control the injector installed in the manifold for each cylinder, precisely regulating the air/ fuel mixture ratio and reducing emissions.

This allows the engine to produce exhaust gases of the proper composition to permit the use of a three-way catalyst. The three-way catalyst is designed to convert the three pollutants (1) hydrocarbons (HC), (2) carbon monoxide (CO), and (3) oxides of nitrogen (NOx) into harmless substances. The two operating modes in the MFI system are as follows:

1. Open loop-air/fuel ratio is controlled by information programmed into the PCM during the manufacturing process.

2. Closed loop-air/fuel ratio varies by the PCM based on information supplied by the heated oxygen sensor.
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Vehicles with catalytic converter  

Exhaust emissions (CO, HC, NOx) are controlled by a combination of engine modifications and the addition of special control components in the fuel.

Modifications to the combustion chamber, intake manifold, camshaft and ignition system form the basic control system. Additional control devices include a catalytic converter and the oxygen sensors which monitor mixture richness.

These systems have been integrated into a highly effective system which controls exhaust emissions while maintaining good driveability and fuel economy.
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AIR/FUEL MIXTURE RATIO CONTROL SYSTEM [Multiport Fuel Injection (MFI) System]   

The MFI system employs the signals from the heated oxygen sensor to activate and control the injector installed in the manifold for each cylinder, precisely regulating the air/ fuel mixture ratio and reducing emissions.

This allows the engine to produce exhaust gases of the proper composition to permit the use of a three-way catalyst. The three-way catalyst is designed to convert the three pollutants (1) hydrocarbons (HC), (2) carbon monoxide (CO), and (3) oxides of nitrogen (NOx) into harmless substances. The two operating modes in the MFI system are as follows:

1. Open loop-air/fuel ratio is controlled by information programmed into the PCM during the manufacturing process.

2. Closed loop-air/fuel ratio varies by the PCM based on information supplied by the heated oxygen sensor.
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Vehicles with catalytic converter  

Exhaust emissions (CO, HC, NOx) are controlled by a combination of engine modifications and the addition of special control components in the fuel.

Modifications to the combustion chamber, intake manifold, camshaft and ignition system form the basic control system. Additional control devices include a catalytic converter and the oxygen sensors which monitor mixture richness.

These systems have been integrated into a highly effective system which controls exhaust emissions while maintaining good driveability and fuel economy.
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DESCRIPTION  

On-Board Refueling Vapor Recovery (ORVR) system is designed to prevent fuel tank vapor (HC) emissions during refueling at the gas station.

This system consists of a fill vent valve, fuel shut-off valve, fuel cut valve (roll over), two way valve (pressure/vacuum relief), fuel liquid/vapor separator which is installed beside the filler pipe, charcoal canister which is mounted under the rear floor LH side member and protector, tubes and miscellaneous connections.

While refueling, ambient air is drawn into the filler pipe so as not to emit fuel vapors in the air. The fuel vapor in the tank is then forced to flow into the canister via the fill vent valve. The fuel liquid/vapor separator isolates liquid fuel and passes the pure vapor to the charcoal canister.

While the engine is operating, the trapped vapor in the canister is drawn into the intake manifold and then into the engine combustion chamber. According to this purge process, the charcoal canister is purged and recovers its absorbing capability.

[image: image72.jpg]e

Liquib-Vapor Seperator

Fuel CutValve

ol Ove ;
Restne 4 1

way valve

FilVent Valve.
(ORVR)

Fuel Filor Nock
(ORVR)

Canister Close

Valve (OBD.I) Al Fiter

4

Fuel Shut.ofl Valve

—> Fuel Vapor
== Puge Ar

Canister (300
(ORVR)




[image: image73.png]




 INCLUDEPICTURE "http://www.hmaservice.com/webtech/images/note.gif" \* MERGEFORMATINET [image: image74.png]



	SERVICE MANUAL
	

	  Applies to: Santa Fe 2001-2002, XG 300 2001 and XG 350 2002-2003

	GROUP

	Emissions Control System
	Evaporative Emission Control System


Top of Form

[image: image75.wmf]



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image76.wmf]

id=394875887&lm



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image77.wmf]

lookup.asp?


Bottom of Form

﻿ 

EVAPORATIVE (EVAP) CANISTER  

CANISTER

Inspect the Canisfer Close Valve (CCV) and its air filter as shown in the illustration.

1. Look for loose connections, and sharp bends or damage to the fuel vapor lines.

2. Look for distortion, cracks or fuel leakage.

3. After removing the EVAP Canister, inspect for cracks or damage.
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Two-way valve

1. Inspect that air flows as shown.

2. Check that the valve is connected correctly noting the arrow mark on the valve.
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EVAPORATIVE (EVAP) CANISTER PURGE SOLENOID VALVE  
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EVAP Canister Purge CONTROL Solenoid Valve

NOTE

The Purge Control Solenoid Valve is controlled by the ECM; when the engine coolant temperature is low, and also during idling, the valve closes so that evaporated fuel is not drawn into the surge tank. After the engine warms up during ordinary driving, the valve opens to draw the stored vapors into the surge tank.
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INSPECTION

NOTE

When disconnecting the vacuum hose, make an identification mark on it so that it can be reconnected to its original position.
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1. Disconnect the vacuum hose (black with red stripe) from the solenoid valve. 

1. Detach the harness connector. 

1. Connect a vacuum pump to the nipple to which the red-striped vacuum hose was connected. 

1. Apply vacuum and check when voltage is applied to the Purge Control Solenoid Valve and when the voltage is disconnected. 

	Battery voltage
	Normal condition

	When applied
	Vacuum is released

	When disconnected
	Vacuum is maintained


2. [image: image88.png]



1. Measure the current between the terminals of the solenoid valve. 

	Purge Control Solenoid Valve: 
Coil at 20°C (68°F) : 0.45A or below (at 12V)
Coil resistance : 26Ω [at 20°C (68°F)]


2. [image: image89.png]



Vacuum Hose

Engine coolant temperature : 80-95°C (176-205°F)

1. Disconnect the vacuum hose from the intake manifold purge hose nipple and connect a hand vacuum pump to the nipple.
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2. Start the engine and check that, after raising the engine speed by racing the engine, vacuum remains fairly constant.

NOTE

If there is no vacuum created, the intake manifold port may be clogged and require cleaning.
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FUEL FILER CAP  

Check the gasket of the fuel filler cap, and the filler cap itself, for damage or deformation. Replace the cap if necessary.
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EVAPORATIVE (EVAP) CANISTER  

CANISTER

Inspect the Canisfer Close Valve (CCV) and its air filter as shown in the illustration.

1. Look for loose connections, and sharp bends or damage to the fuel vapor lines.

2. Look for distortion, cracks or fuel leakage.

3. After removing the EVAP Canister, inspect for cracks or damage.
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Two-way valve

1. Inspect that air flows as shown.

2. Check that the valve is connected correctly noting the arrow mark on the valve.
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OVERFILL LIMITER(TWO WAY VALVE)  

To inspect the overfill limiter (two-way valve), refer to the Fuel tank.
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DESCRIPTION  

On-Board Refueling Vapor Recovery (ORVR) system is designed to prevent fuel tank vapor (HC) emissions during refueling at the gas station.

This system consists of a fill vent valve, fuel shut-off valve, fuel cut valve (roll over), two way valve (pressure/vacuum relief), fuel liquid/vapor separator which is installed beside the filler pipe, charcoal canister which is mounted under the rear floor LH side member and protector, tubes and miscellaneous connections.

While refueling, ambient air is drawn into the filler pipe so as not to emit fuel vapors in the air. The fuel vapor in the tank is then forced to flow into the canister via the fill vent valve. The fuel liquid/vapor separator isolates liquid fuel and passes the pure vapor to the charcoal canister.

While the engine is operating, the trapped vapor in the canister is drawn into the intake manifold and then into the engine combustion chamber. According to this purge process, the charcoal canister is purged and recovers its absorbing capability.
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COMPONENTS  
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PCV VALVE OPERATING  

	Intake manifold side (No vacuum)
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Rocker cover side
	Intake manifold side (High vacuum)
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Rocker cover side

	Engine condition
	Not running
	Engine condition
	Idling or decelerating

	PCV valve
	Not operating
	PCV valve
	Fully operating

	Vacuum passage
	Restricted
	Vacuum passage
	Small

	Intake manifold side (Moderate vacuum)
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Rocker cover side
	Intake manifold side (Low vacuum)
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Rocker cover side

	Engine condition 
	Normal operation
	Engine condition
	Accelerating and high load

	PCV valve
	Properly operating
	PCV valve
	Slightly operating

	Vacuum passage
	Large
	Vacuum passage
	Much large
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DISASSEMBLY  

1. Disconnect the ventilation hose from the positive crankcase ventilation (PCV) valve. Remove the PCV valve from the rocker cover and reconnect it to the ventilation hose. 

Run the engine at idle and put a finger on the open end of the PCV valve and make sure that intake manifold vacuum is felt.

NOTE

The plunger inside the PCV valve should move back and forth.

1. If vacuum is not felt, clean the PCV valve and ventilation hose in cleaning solvent, or replace if necessary. 
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INSPECTION

1. Remove the positive crankcase ventilation valve. 

1. Insert a thin stick into the positive crankcase ventilation valve from the threaded side to check that the plunger moves. 

1. If the plunger does not move, the positive crankcase ventilation valve is clogged. Clean or replace it. 
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INSTALLATION

Install the positive crankcase ventilation valve and tighten to the specified torque.

	Tightening torque PCV valve : 8-12 Nm(80-120 kg.cm, 6-8 lb.ft)
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POSITIVE CRANKCASE VENTILATION (PCV) VALVE  

COMPONENTS
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POSITIVE CRANKCASE VENTILATION (PCV) VALVE  

COMPONENTS
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SPECIAL TOOLS  

	Tool (Number and name)
	Illustration
	Use

	09353-38000
Fuel pressure gauge adapter
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	Connection of fuel pressure gauge to delivery pipe for measurement of fuel pressure.

	09353-24100
Fuel pressure gauge and hose
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TROUBLESHOOTING GUIDE CHART  
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TROUBLESHOOTING  

When checking engine trouble, it is important to start with an inspection of the basic systems. If one of the following conditions exists, (A) engine start failure, (B) unstable idling or (C) poor acceleration, begin by checking the following basic systems.

1. Power supply 

· Battery

· Fusible link

· Fuse

1. Body ground 

1. Fuel supply 

· Fuel line

· Fuel filter

· Fuel pump

1. Ignition system 

· Spark plug

· High-tension cable

· Ignition coil

1. Emission control system 

· PCV system

· Vacuum leak

1. Others 

· Ignition timing

· Idle speed

Trouble with the MFI system is often caused by poor contact of the harness connectors. It is important to check all harness connectors and verify that they are securely connected.
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SEALANT  

	Item
	Specified sealant

	Engine coolant temperature sensor
	LOCTITE 962T or equivalent
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TIGHTENING TORQUE  

	Item
	Nm
	Kgcm
	Ibft

	Delivery pipe installation bolt
Engine coolant temperature sensor
Heated oxygen sensor
Heated oxygen sensor connector bracket bolt
Fuel pressure regulator installation bolt
High pressure hose and fuel main pipe
High pressure hose and fuel filter
High pressure hose to delivery pipe
Fuel pump assembly to fuel tank
High pressure hose at fuel tank
Throttle body to surge tank
Accelerator arm bracket bolts
ISC actuator
Fuel sender to fuel tank
	10-15
20-40
40-50
8-12
4-6
30-40
25-35
3-4
2-3
30-40
15-20
8-12
6-8
2-3
	100-150
200-400
400-500
80-120
40-60
300-400
250-350
30-40
20-30
300-400
150-200
80-120
60-80
20-30
	7-11
14-29
29-36
5.8-8.7
2.9-4.4
22-29
18-25
2.2-3
1.4-2.2
22-29
11-14
5.8-8.7
4.4-5.8
1.4-2.2
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SERVICE STANDARDS  

	Items
	Standard value

	Basic ignition timing
	2.4 I4
	BTDC 7° ± 5° at curb idle

	
	2.7 V6
	BTDC 12° ± 5° at curb idle

	Curb idle speed (rpm)
	2.4 I4
	D-range (A/T)
	700 ± 100

	
	
	P,N-range; (A/T, M/T)
	800 ± 100 (A/C OFF); 800 ± 100 (A/C ON)

	
	2.7 V6
	D-range (A/T)
	820 ± 100

	
	
	P,N-range
	700 ± 100 (A/C OFF)

	
	
	(A/T, M/T)
	870 ± 100 (A/C ON)

	Fuel pressure kPa (psi)
	Vacuum hose disconnection
	330 ~ 350 (47-50) at curb idle

	
	Vacuum hose connection
	Approx. 270 (38) at curb idle

	Evap canister purge control solenoid valve resistance
	20-32Ω
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GENERAL SPECIFICATIONS  

	Items
	Specifications

	Throttle body
	Throttle position sensor (TPS)
	Type
	Variable resistor

	
	
	Resistance at curb idle
	2.4 I4
	3.5 ~ 6.5 KΩ

	
	
	
	2.7 V6
	1.6 ~ 2.4 KΩ

	
	
	Output voltage at curb idle
	2.4 I4
	300 ~ 900 mV

	
	
	
	2.7 V6
	250 ~ 800 mV

	
	Idle speed control (ISC) actuator
	Type
	Double Coil

	
	
	Resistance
	90 ~ 110 Hz

	Sensors
	Air flow sensor
	Type
	2.4 I4
	Hot Film sensor

	
	
	
	2.7 V6
	Hot Film sensor

	
	Intake air temperature (IAT) sensor
	Type
	2.4 I4 and 
2.7 V6
	Thermistor

	
	
	Resistance
	
	2.33 ~ 2.97 KΩ at 20°C (68°F)

	
	Engine coolant temperature (ECT) sensor
	Type
	Thermistor

	
	
	Resistance
	2.5 KΩ at 20°C (68°F)

	
	
	
	0.3 KΩ at 80°C (176°F)

	
	Heated oxygen sensor (HO2S)
	Type
	2.4 I4
	Zirconium

	
	
	
	2.7 V6
	Titanium

	
	Vehicle speed sensor
	Type
	Hall effect

	
	Camshaft position (CMP) sensor
	Type
	Hall effect

	
	Crankshaft position (CKP) sensor
	Type
	Hall effect

	Actuators
	Injectors
	Type, number
	2.4 I4
	Electromagnetic type, 4

	
	
	
	2.7 V6
	Electromagnetic type, 6

	
	
	Resistance
	13 ~ 16Ω at 20°C (68°F)

	
	Evaporative emission purge control solenoid valve
	Type
	Duty cycle type

	Fuel pressure regulator
	Pressure regulator
	300 ± 1.5 kPa 
(3.35 ± 0.06 kg/cm)

	Fuel tank
	Tank capacity
Return system
	65 lit (14.3 lmp.gal)
Equipped

	Canister
	Volume/Nominal working capacity
	3.0 liter/150g
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SERVICE POINTS IN INSPECTING A BLOWN FUSE  

Remove the fuse and measure the resistance between the load side of the fuse and ground. Set the switches of all circuits which are connected to this fuse to a condition of continuity. If the resistance is almost 0Ω at this time, there is a short somewhere between these switches and the load. If the resistance is not 0Ω, there is no short at the present time, but a momentary shortage has probably caused the fuse to blow.

The main causes of a short circuit are the following.

· Harness being crushed by the vehicle body.

· Damage to the outer casing of the harness due to wear or heat.

· Water getting into the connector or circuitry.

· Human error (mistakenly shorting a circuit, etc.).
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HOW TO COPE WITH INTERMITTENT MALFUNCTIONS  

Most intermittent malfunctions occur under certain conditions. If those conditions can be identified, the cause will be easier to find.

TO COPE WITH INTERMITTENT MALFUNCTION:

1. Ask the customer about the malfunction.
Ask what it feels like, what it sounds like, etc. Then ask about driving conditions, weather, frequency of occurrence, and so on.

2. Determine the conditions from the customer's responses.
Typically, almost all intermittent malfunctions occur from conditions like vibration, temperature and/or moisture change, poor connections. From the customer's replies, it should be deduced which condition exists.

3. Use the simulation test
In the cases of vibration or poor connections, use the simulation tests below to attempt to duplicate the customer's complaint. Determine the most likely circuit(s) and perform the simulation tests on the connectors and parts of that circuit(s). Be sure to use the inspection procedures provided for diagnostic trouble codes and trouble symptoms. For temperature and/or moisture conditions related intermittent malfunctions, using common sense, try to change the conditions of the suspected circuit components, then use the simulation tests below.

4. Verify that the intermittent malfunction is eliminated.
Repair the malfunctioning part and try to duplicate the condition(s) again to verify that the intermittent malfunction has been eliminated.

SIMULATION TESTS

For these simulation tests, shake, then gently bend, pull and twist the wiring of each of these examples to duplicate the intermittent malfunction.

· Shake the connector up-and-down, right-and-left.

· Shake the wiring harness up-and-down, right-and-left.

· Vibrate the part or sensor.
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DIAGNOSTIC TEST MODE  

· When an abnormality is detected in one of the sensors or actuators related to emission control, the CHECK ENGINE/MALFUNCTION INDICATOR LAMP illuminates as a warning to the driver.

· When an abnormality is detected in one of the sensors or actuators, a diagnostic trouble code corresponding to the abnormality is output.

· The RAM data inside the ECM that is related to the sensors and actuators can be read by means of the scan tool. In addition, the actuators can be controlled under certain circumstances.
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OTHER CONTROL FUNCTIONS  

1. Fuel Pump Control :
Turns the fuel pump relay ON so that current is supplied to the fuel pump while the engine is cranking or running.

2. A/C Compressor Clutch Relay Control :
Turns the compressor clutch of the A/C ON and OFF.

3. Fan Relay Control :
The radiator fan and condenser fan speeds are controlled in response to the engine coolant temperature and vehicle speed.

4. Evaporative Emission Purge Control (Refer to GROUP EC).
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TROUBLESHOOTING  

	Trouble symptom
	Probable cause
	Remedy

	Engine will not crank.
	Battery charge low
	Charge or replace battery

	
	Battery cables loose, corroded or worn
	Repair or replace cables

	
	Transaxle range switch faulty
(Vehicle with automatic transaxle only)
	Adjust or replace switch

	
	Fusible link blown
	Replace fusible link

	
	Starter motor faulty
	Repair starter motor

	
	Ignition switch faulty
	Replace ignition switch

	Engine cranks slowly
	Battery charge low
	Charge or replace battery

	
	Battery cables loose, corroded or worn
	Repair or replace cables

	
	Starter motor faulty
	Repair starter motor

	Starter keeps running
	Starter motor faulty
	Repair starter motor

	
	Ignition switch faulty
	Replace ignition switch

	Starter spins but engine will not crank
	Pinion gear teeth broken or starter motor faulty
	Repair starter motor

	
	Ring gear teeth broken
	Replace flywheel ring gear or torque converter
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Engine will not start  
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Scan tool communication with PCM is not possible  

	Comment
	Probable cause

	One of the following causes may be suspected

· No power supply to PCM

· Defective ground circuit of PCM

· Defective PCM

· Improper communication line between PCM and scan tool
	· Malfunction of PCM power supply circuit.

· Malfunction of the PCM.

· Open circuit between PCM and DLC.
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Engine hesitates or accelerates poorly  
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Rough idle or engine stalls  
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Difficult to start(Engine Cranks)  
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	DTC 
	Diagnostic item 

	P0171
P0172
P0174
P0175
	Fuel System Too Lean (Bank 1)
Fuel System Too Rich (Bank 1)
Fuel System Too Lean (Bank 2)
Fuel System Too Rich (Bank 2)


TEST PROCEDURE

[image: image252.png]« Using SCAN TOOL, check for stored DTCs.
Are any DTCs stored in ECM memory?

N YES
I T
« Check for air leaks and for loose hose and/or duct First repair all other malfunctions related to
between air cleaner and throttle body. others.
1
YES
I I
» Check for correct vacuum hose connections 1o Rectify as necessary.
engine dynamic chamber (especially PSV, ISC hose,
and brake booster).
Are connections OK?
1
YES
I I
« With engine idiing, disconnect hose between EVAP Rectify as necessary.
valve and canister. Check for vacuum at EVAP valve
Is vacuum available at purge valve when EVAP valve
is not operating?
1
NO YES

« Alter installing fuel pressure gauge o service port
on fuel rail, connect DLC F/P and B (B+) with a
jumper wire.

Is fuel line pressure correct with ignition switch ON?

Fuel pressure at idle : 46-49 psi

(320-340kPa, 3.26-3 47Kgere)

EVAP canister purge valve or circuit failure,
Repair according to DTC P0444/445 repair
procedures.

5
CONTINUED ON
NEXT PAGE





[image: image253.png]CONTINUED FROM
PREVIOUS PAGE

N

YES
I

1
NO

Back probe front HO2S output wire. Start engine and allow|
engine to warm up o operating temperature.

In short spurs, spray aerosol carburetor cleaner in the
following areas while looking for a long rise in voltage at
front HO2S output terminal (a rise in voltage that is
approximately as long as the spray of carburetor indicates
some of the carburetor cleaner was drawn into the intake
chamber richening the fuel mixture verifying a leak)

Allow enough time between areas checked for carburetor
spray to dissipate.

'WARNING
Do not spray carburetor cleaner on or near coils or plug|
wires. An arcing wire or coil could start a fire!

« Throttle body gasket
Gasket between intake manifold and surge tank
« Seals between intake manifold and fuel injectors
« Deals between surge tank and PCV valves

Are air leaks indicated?

Low pressure:

Clamp return-line and check if pressure rises:

- If pressure rises: replace pressure regulator.

- If pressure does not rise: check the strainer
at the fuel pump.

High pressure:

Disconnect return-line from fuel filter side and

blow through line towards tank.

- lfline is clear: replace fuel delivery module,

- Ifline is blocked, check for blockage in return
line and clear or replace as necessary.

Ifitis OK, check fuel.

N YES
T T
« Check for leaks from exhaust system (especially Repair as necessary.
exhaust manifold catalyst around rear HO2S, etc.)
Are leaks present in exhaust system?
N YES

« Start engine and check for engine rpm decrease when
disconnecting each injector connector is sequence.

« Measure the decreasing engine rpm of all 6 cylinders

Is there any cylinder with no change in rpm or only a

‘small rpm change?

Rectify as necessary.

4

CONTINUED ON
NEXT PAGE





[image: image254.png]CONTINUED FROM
PREVIOUS PAGE

N

« Inspect MAFS output signal between MAFS output

terminal 2

- 0.

Is output

and ground terminal 3.

2-0.8V at idling
voltage within specifications?

Repair as necessary.

YES

+ Remove spark plugs and inspect spark plug tips.
Check for
10 other cylinders

Any spark plug with abnormal color compared to other

abnormal color of spark plug tips compared

Inspect according to MAFS diagnosis and
repar.

cylinders?
NO YES
T T
« Check for ECM input signal from MAFS, HO2S, TPS Check for engine mechanical failure.
and other input signals. Ifitis OK, replace spark plug.
Are input signals within specification?
!
YES NO

Retumn vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN TOOL
connected and monitor for pending codes.

Replace all failed parts.
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	DTC 
	Diagnostic item 

	P0300
P0301
P0302
P0303
P0304
P0305
P0306
	Random Misfire Detected
Cylinder 1 Misfire Detected
Cylinder 2 Misfire Detected
Cylinder 3 Misfire Detected
Cylinder 4 Misfire Detected
Cylinder 5 Misfire Detected
Cylinder 6 Misfire Detected


TEST PROCEDURE

[image: image260.png]« Check for any split, disconnected or perforated
vacuum hoses. Also, check PCV valve for proper
operation.

Are vacuum hoses and PCV okay?

YES
T

il
NO
T

« Tum ignition OFF and disconnect ignition coil
connector.

« Tum ignition ON and measure voltage at ignition
coil terminal 4 (B+)

Is battery voltage within specifications?

Replace faulty vacuum hoses or PCV.

YES
I

1
NO
I

« Turn ignition OFF and check ignition coils and plug
wires for cracks or carbon tracing. Check resistance
of primary coils (0.66-0.82 Q at 20°C) and secondary
cails (11.3-15.3 KQ at 20°C?) per service manual.

+ Check for resistance of plug wires (16 K per 1m?),

Are ignition coils and plug wires OK?

Check for open between ignition switch and
ignition coil terminal 4. If wiring is OK, check

for loose, bent, misplaced or corroded terminals
atignition coil connector.

Repair as necessary.

YES
T

« Remove CKPS and calculate air gap between sensor|
and flywheelftorque converter (0.3-1.7mm <0.012-
0.067in.>) [measure distance from hosing to teeth on
flywheel/torque converter (measurement *A") and
from mounting surface on sensor to sensor tip
(measurement 'B) subtract "B* from "A"=air gap].

Are air gap and resistance measurements within

specifications?

Repair as necessary.

v

CCONTINUED ON
NEXT PAGE




[image: image261.png]CONTINUED FROM
PREVIOUS PAGE

\

YES
I

“Thoroughly check for loose, bent or corroded terminals
between CKPS and ECM. Repair as necessary.

Repair as necessary.

Back probe front HO2S output wire. Start engine and allow]
engine to warm up o operating temperature.

In short spurls, spray aerosol carburetor cleaner in the
following areas while looking for a long rise in voltage at
front HO2S output terminal (a rise in voltage that is
approximately as long as the spray of carburetor indicates
some of the carburelor cleaner was drawn into the intake
chamber richening the fuel mixture verifying a leak).

Allow enough time between areas checked for carburetor
spray to dissipate.

WARNING
Do not spray carburetor cleaner on or near coils or plug|
wires. An arcing wire o coil could start a fire!

« Throttle body gasket

Gasket between intake manifold and surge tank
Seals between intake manifold and fuel injectors
Seals between surge tank and PCV valves

Are air leaks indicated?

NO
I

YES

+ Release fuel pressure and attach fuel pressure gauge
1o service port on fuel rail.

« Start engine and warm up o operating temperature.

« Check for fuel pressure at idle.

« Fuel pressure atidle :
46-51 psi (320-350kPa, 3.2-8.5kgler?)

Is fuel pressure within specification?

Rectify as necessary.

N

CONTINUED ON
NEXT PAGE





[image: image262.png]CONTINUED FROM

PREVIOUS PAGE
A,
YES NO
« Check for any injector related DTCs. Check fuel delivery system

Are DTCs related any injectors present?

NO YES

« Remove spark plugs and check gap (1.0-1. fmm Refer to DTC,

0.027-0.031in.J2) and plug condition
Are spark plugs gapped properly and in good
condition?

YES NO

« Perlorm compression test [approximately (184 psi, Fepair as necessary.

1275kPa, 13.0kg/em?) at 300rpm (no more than 10%|
between highest and lowest cylinder)]
Is compression OK?

YES NO
Return vehicle to original condition. Clear all diagnostic| ~ [ Perform leak down test to determine source of
trouble codes. Verify by driving vehicle with SCAN low compression and repair as necessary.

TOOL connected and monitor for pending codes,
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	DTC 
	Diagnostic item 

	P1166
P1167
	Lambda Bank Control Limit (Bank 1)
Lambda Bank Control Limit (Bank 2)


TEST PROCEDURE

[image: image268.png]» Check for DTCs relating to front/rear HO2S, fuel system,
EVAP, and ignition system.
Do DTCs exist?

1
YES
T

+ Check for correct vacuum hose connections to engine
dynamic chamber (especially PSV, ISC hose, and brake
booster).

Are connections OK?

First repair all other malfunctions on DTCs.

« With engine idiing, disconnect hose between EVAP valve
and canister. Check for vacuum at EVAP valve.

Is vacuum available at purge valve when EVAP valve is not

operating?

Rectify as necessary.

N
T

|
YES
T

« After insalling fuel pressure gauge to service port on fuel
rail, connect DLC F/P and B (B+) with a jumper wire.

Is fuel line pressure correct with ignition switch ON?

Fuel pressure at idle

46-49psi (320-340KkPa, 3.26-3.47kg/om?)

EVAP canister purge valve or circtit failure.
Repair according to DTC P0443 repair
procedures.

v
CONTINUED ON
NEXT PAGE





[image: image269.png]CONTINUED FROM
PREVIOUS PAGE

7

YES
T

1
NO
T

« Warm up engine to normal operating temperature for
more than 10 minutes. Using SCAN TOOL monitor
HO2S signal

Does the front HO2S signal switch lean to rich o rich to

lean over 3 times in 10 seconds?

Low pressure

Clamp return-iine and check if pressure rises:

- If pressure rises: replace pressure regulalor.

- If pressure does not rise: check the strainer
at the fuel pump.

High pressure:

Disconnect return-line from fuel filter side and

blow through line towards tank

- Ifline is clear: replace fuel delivery module.

- Ifine s blocked, check for blockage in return
line and clear or replace as necessary.

Iitis OK, check fuel.

YES
T

NO
T

« Check frontirear HO2S for contamination, deterioration
or damage.
Is frontrear HO2S contaminated, deteriorated or damaged?|

Temporarily install a known good front HO2S
‘and check for proper operation
If problem is corrected, replac front HO2S.

N
T

1
YES
T

« Thoroughly check for loose, bent or corroded connectors
at ECM and front/rear HO2S connectors.
Are connectors normal?

Clean HO2S before installing.
If damaged or deteriorated, replace frontrear
HO2S.

YES
T

NO

« Visually check for exhaust system leak.
Are any leaks present?

Flepalr as necassary.

N
T

YES
T

« Start engine and check for engine rpm decrease when
disconnecting each injector connector is sequence.

« Measure the decreasing engine rpm of all 6 cylinders.

Is there any cylinder with no change in rpm or only a small

rpm change?

Rectify as necessary,

N4

CONTINUED ON
NEXT PAGE





[image: image270.png]CONTINUED FROM
PREVIOUS PAGE

7

N

YES

* Inspect
terminal
- 020,

MAFS output signal between MAFS oufput
2 and ground terminal 3
8V atiding

Is output voltage within specifications?

Repair as necessary.

YES

NO

« Remove spark plugs and inspect spark plug tips. Check
for abnormal color of spark plug fips compared to other

cylinders.

Any spark plug with abnormal color compared to other

cylinders?

Inspect according to MAFS diagnosis and

repair.

YES

Return vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN TOOL
connected and monifor for pending codes.

Check for engine mechanical failure.
Iitis OK, replace spark plug.
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	DTC 
	Diagnostic item 

	P1602
	Serial Communication Problem With TCU (time-out)


TEST PROCEDURE

[image: image276.png]« Tum ignition OFF and disconnect ECM connector.

« Measure resistance between ECM terminal F36 and
ground. (infinite resistance)

Is measured resistance within specification?

YES

1
NO

« Measure resistance between ECM terminal F37 and
ground. (infiite resistance)
Is measured resistance within specification?

Short to ground between ECM terminal F36
and TCM terminal C3.
Repair as necessary.

YES

1
NO
T

« Measure resistance between ECM terminal F36 and
terminal F37. (infinte resistance)
Is measured resistance within specification?

Short to ground between ECM terminal F37
and TCM terminal C4.
Repair as necessary.

YES
T

1
NO
T

« Thoroughly check for loose, bent or corroded
connectors at ECM and TCM connectors.

« With ignition OFF, disconnect ECM and TCM
connectors. Measure resistance between TCM and
ECM on both circuits.

Is resistance all below 1 ohm?

‘Short between ECM terminal F36 and terminal
Fa7.
Repair as necessary.

YES
T

)
NO
T

Return vehicle 1o original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes.

Check TCM related fault code by scan tool and
measure appropriately.
Repair as necessary.
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	DTC 
	Diagnostic item 

	P0560
	System Voltage Malfunction


TEST PROCEDURE

[image: image282.png]+ Measure voltage between ECM terminal P23 and
ground. (B+)
Is voltage within specification?

YES

NO

« Check for poor terminal contact due to oxidation,
bent or misplaced terminal at ECM and main relay.
Is connection normal?

Open or short between main relay and ECM

terminal P23
Repair as necessary.

YES [
« Check main relay for contamination, deterioration or Repair as necessary.
damage.
Is main relay contaminated, deteriorated or damaged?
YES

Return vehicle 1o original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes.

Replace main relay.
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	DTC 
	Diagnostic item 

	P0117
P0118
	Engine Coolant Temperature Circuit Low Input
Engine Coolant Temperature Circuit High Input


TEST PROCEDURE

[image: image288.png]« Tum ignition OFF and disconnect ECTS connector.

« Tum ignition ON, measure voltage between ECTS
signal terminal 3 (to ECM) and ground. (V)

Is voltage within specification?

YES

1
NO

« Tum ignition OFF and measure resistance
between ECTS ground terminal 1 and ECM. (< 102)
Is resistance within specification?

Open or short between ECTS signal terminal 3
and ECM. Repair as necessary.

YES

1
NO

« Measure resistance between ECTS ground terminal
1 and signal terminal 3.
- 231259 KQat 20°C (68°F)
- 0.31-0.33KQat 80°C (176'F)

Is resistance within specification?

Open or short between ECTS ground terminal
1:and ECM. Repair as necessary.

YES
T

1
NO

Poor terminal contact due to oxidation, bent or
misplaced terminal.
Repair as necessary.

Temporarily install a known good ECTS and
check for proper operation.
If problem is corrected, replace ECTS,

Return vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
"TOOL connected and monitor for pending codes.
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	DTC 
	Diagnostic item 

	P0116
P0119
P0125
	Engine Coolant Temperature Circuit Range/Performance Problem
Engine Coolant Temperature Circuit Intermittent
Engine Coolant Temperature for Closed Loop Fuel Control


TEST PROCEDURE

[image: image294.png] Tum ignition OFF and disconnect ECTS
connector.

« Tumn ignition ON, measure voltage between ECTS
signal terminal 3 (to ECM) and ground. (5V)

Is voltage within specification?

YES

1
NO

« Turn ignition OFF and measure resistance
between ECTS ground terminal 1 (to ECM) and
ECM. (< 1Q).

Is resistance within specification?

Open or short between ECTS signal terminal 3
and ECM. Repair as necessary.

I

YES

NO

« Measure resistance between ECTS ground terminal
1 and signal terminal 2,
- 231259 KQ a1 20°C (68'F)
- 0.31-033KQ at 80°C (176'F)

Is resistance within specification?

Open between ECTS ground terminal 1 and
ECM. Repair as necessary.

YES
I

1
NO
I

« Check ECTS for contamination, deterioration or
damage.
Is ECTS contaminated, deteriorated or damaged?

Temporarily install a known good ECTS and
check for proper operation.
If problem is corrected, replace ECTS.

NO
T

1
YES
T

« Thoroughly check for loose, bent or corroded
connectors at ECM and ECTS connectors.

« With ignition OFF, disconnect ECM and ECTS
connectors.

« Measure resistance between ECTS and ECM on
both circuits.

Is resistance all below 1 ohm?

Clean ECTS with cleaner before installing.
If damaged or deteriorated, replace ECTS.

YES
I

NO

Return vehicle to original condition. Clear all diagnostic|
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes.

Flepair as necessary
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	DTC 
	Diagnostic item 

	P0650
	Malfunction Indication Lamp(MIL) Control Circuit Malfunction


TEST PROCEDURE

[image: image300.png]« Tum ignition ON and measure voltage between ECM
terminal F20 and ground. (<1V)
Is voltage within specification?

YES

1
NO

« Turn ignition OFF and disconnect instrument cluster
connector.

« Measure resistance between instrument cluster C01-B3
and ground. (infinite resistance)

Is resistance within specification?

Short to battery voltage between instrument
cluster and ECM terminal 37.
Repair as necessary.

YES
T

!
NO
T

 Measure resistance between harness connector
C01-B3 and ECM terminal F20. (<10)
I resistance within specification?

Short to ground between hamness C01-B3 and
ECM terminal F20.
Repair as necessary.

YES
T

1
NO
T

* Check for MIL in instrument cluster
Does MIL operate correctly?

Open between harness C01-B3 and ECM
terminal F20.
Repair as necessary.

YES
T

NO

Poor terminal contact due to oxidation, bent or misplaced
terminal at ECM and MIL
Repair as necessary.

Replace MIL.

Retum vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes.
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	DTC 
	Diagnostic item 

	P1521
	Power Steering Switch Malfunction


TEST PROCEDURE

[image: image306.png]« Check for poor contacts between power steering
‘switch and ground,
Is contact okay?

YES

NO

« Tum ignition OFF and disconnect power steering
switch connector.

« Measure resistance between power steering switch
terminal and ground. (infnite resistance)

Is resistance within specification?

Repair as necessary.

YES
T

NO
T

« Reconnect power steering switch connector.

« Measure resistance between power steering switch
terminal and ground. (infinite resistance)

Is resistance within specification?

Replace power steering switch.

YES
T

!
NO
T

« Tum ignition ON and measure voltage between
power steering switch terminal and ground.
(approximately 10V).

Is voltage within specification?

Short to ground between power steering switch
and ECM terminal M26,
Repair as necessary.

YES
T

1
NO
T

Poor terminal contact due to oxidation, bent or
misplaced terminal at ECM and power steering switch.
Repair as necessary.

Open between power steering switch and ECM
terminal M6,

Return vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes.
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	DTC 
	Diagnostic item 

	P0447
P0448
P0449
	EVAP Emission Control System Vent Circuit Open
EVAP Emission Control System Vent Circuit Shorted
EVAP Emission Control System Vent Valve/Solenoid Circuit


TEST PROCEDURE

[image: image312.png]« Tum ignition OFF and disconnect CCV connector.

« Tum ignition ON and measure voltage between
CCV terminal 2 and ground (B+).

Is voltage within specification?

YES

NO

« Tum ignition OFF and measure voltage between
CCV terminal 1 and terminal 2. (23-260a120°C
<68'F>)

Is resistance within specification?

Open or short to ground between CCV terminal
2 and main relay. Repair as necessary.

YES
T

1
NO
T

Check for poor terminal contacts due to oxidation, bent,
deformed, or misplaced terminals.
Repair as necessary.

Temporarily install a known good CCV and
check for proper operation. If problem is
corrected, replace CCV.

« Disconnect ECM connector.

« Measure resistance between CCV terminal 1 and
ECM. (<10)

Is resistance within specification?

YES
T

1
NO
T

« Measure resistance between CCV terminal 1 and
ground. (infinite resistance)
Is resistance within specification?

Open between CCV terminal 1 and ECM
Repair as necessary.

YES
T

1
NO
T

Return vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes.

Short to ground between CCV terminal 1 and
ECM. Repair as necessary.
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	DTC 
	Diagnostic item 

	P0451
	EVAP Emission Control System Pressure Sensor Range/Performance Problem


TEST PROCEDURE

[image: image318.png]« Tum ignition OFF and disconnect FTPS connector.

« Measure resistance between FTPS terminal 2 and
ECM. (<10)

Is resistance within specification?

YES
T

1
NO
T

« Tum ignition ON and measure voliage between
FTPS terminal 3 (to ECM) and terminal 2 (to ECM).
(approximately 4.8-5.2V)

Is voltage within specification?

Locate source of open or high resistance
between FTPS terminal 2 and ECM.
Repair as necessary.

YES
I

1
NO
I

 Turn ignition OFF and reconnect FTPS connector.
« Start engine and measure voltage between FTPS

terminal 1 and ground. (approximately 2.2-2.8V)
Is voltage within specification?

If voltage is above specification, locate source
of short to battery.
If voltage is below specification, locate source
of open or high resistance.
Repair as necessary.

YES
I

1
NO
I

Check for poor terminal contacts due to oxidation, bent,
deformed, or misplaced terminals.
Repair as necessary.

‘Temporarily install a known good FTPS and
check for proper operation. If problem is
corrected, replace FTPS.

« Atidle measure voltage between ECM terminal 34
and ground. (approximately 2.2-2.8V)
Is voltage within specification?

;/-A
CONTINUED ON
NEXT PAGE





[image: image319.png]CONTINUED FROM
PREVIOUS PAGE

A

YES

NO

« Remove CCV and blow through hose and verify air
‘escapes from port on back of CCV.
« Connect batery positive to one terminal on CCV and

battery
not esc

negative to the other terminal. Verify air does
-ape from back of CCV.

Open between FTPS terminal 1 and ECM.
Repair as necessary.

YES

N

Thoroughly check for Ioose, bent, or corroded terminal

between

FTPS and ECM,

Repair as necessary.

Temporarily install a known good FTPS and
check for proper operation. If problem is
corrected, replace FTPS.

Return vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes
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	DTC 
	Diagnostic item 

	P0454
	EVAP Emission Control System Pressure Sensor Intermittent


TEST PROCEDURE

[image: image325.png]« Tum ignition OFF and disconnect FTPS connector.
« Turn ignition ON, measure voltage between FTPS

terminal 3 (to ECM) and ground. (approximately 5V)
Is voltage within specification?

YES

NO

« Tum ignition OFF and measure resistance between
FTPS ground terminal 2 (to ECM) and ECM. (<102)
Is resistance within specification?

Open or short between FTPS terminal 3 and
ECM. Repair as necessary.

YES

NO

« Tum ignition OFF and reconnect FTPS connector.

« Start an engine and measure voltage between FTPS
terminal 1 and ground. (approximately 2.2-2.8V)

Is voltage within specification?

‘Open or short between FTPS ground terminal
1and ECM.
Repair as necessary.

YES

NO

Check for poor terminal contacts due to oxidation, bent,
deformed, or misplaced terminals.
Repair as necessary.

Temporarily install a known good FTPS and
check for proper operation. If problem is
corrected, replace FTPS.

* Check FTPS for contamination, deterioration or
damage.
Is FTPS contaminated, deteriorated or damaged?

NO

1
YES

« Thoroughly check for loose, bent or corroded
connectors at ECM and FTPS connectors.

« With ignition OFF, disconnect ECM and FTPS
connectors. Measure resistance between FTPS and
ECM on allthree circuils.

Is resistance all below 1 ohm?

Clean FTPS with cleaner before installing.
If damaged or deteriorated, replace.

YES

NO

Return vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes.

Repalr as necessary.
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	DTC 
	Diagnostic item 

	P0442
P0455
P0456
	EVAP Emission Control System Small leak (1mm)
EVAP Emission Control System Large Leak Detected
EVAP Emission Control System Small Leak Detected (0.5 mm)


NOTE

· If DTC P0455 is stored and MIL is illuminated, before proceeding to evaporative system test and repair, verify whether the customer was running the engine during refueling.

· If an obvious cause for DTC P0455 is an engine running during refueling, erase the DTC P0455 using Hi-Scan and do not repair the evaporative system. However, the vehicle should be monitored to find reoccurrence of the concern which may come from actual evaporative system.

TEST PROCEDURE

[image: image331.png]» Check fuel filler cap tightly installed, has o-ring seal
installed and is in good condition.

« Verity cap releases vacuum at specified values
(approximately 2 psi pressure and approximately 1.5
inches hg vacuurm),

Are cap, oring and release pressures OK?

YES NO
« Check fuel fille pipe for cracks, damage and o-ing seat Replace fuel filler cap.
for deformation.
Is fuel filer pipe OK?
1
YES NO

Thoroughly check all fuel vapor hoses and hose clamps
between

1) canister and rollover/ORVR valves

2) canister and CCV

3) canister and PSV

4) PSV and intake marifold

(Atthis point, also verify arrow on PSV is pointing
towards intake manifold. Ifitis not, reverse installation).
Are vapors hoses and clamps OK?

'

CONTINUED ON
NEXT PAGE





[image: image332.png]CONTINUED FROM
PREVIOUS PAGE

N

YES
T

1
NO
T

« Turn ignition OFF and remove FTPS access plate.
« Remove FTPS from tank unit. Turn ignition ON

(engine OFF) and measure FTPS oulput voltage (2-3V)
Is voltage within specification?

Replace all cracked/damaged hoses or loose
clamps

YES

1
NO

« Tum ignition OFF and disconnect hose leading from
PSV tointake manifold at PSV. Draw a vacuum at nipple
and verify PSV holds vacuum.

« Turn ignition ON and jumper a wire to ground at PSV
control terminal 1 (should hear  faint click from PSV)

« Vacuum should bleed off.

« Repeat this procedure 4 or § times to ensure PSV.
reliabiity.

Is PSV working properly?

Temporarily install a known good FTPS and
check for proper operation. If problem is.
corrected, replace FTPS.

YES
T

NO
T

« Turn ignition OFF and disconnect hose connecting CCV
to canster. Blow air into hose removed from canister
and verify air escapes.

« Turn ignition ON and jumper a wire to ground at CCV
control terminal 1. Blow an air into hose and verity air
does not escape from port. Repeat this procedure 4 or 5
times o ensure CCV reliability

Is CCV working properly?

Temporarily install a known good PSV and
check for proper operation. If problemn is
corrected, replace PSV.

4

CONTINUED ON
NEXT PAGE





[image: image333.png]CONTINUED FROM
PREVIOUS PAGE

oy

YES
T

1
NO
T

Return vehicle to original condition. Insert 'T* in evaporative|
hose between PSV and catch tank. Make sure fuel filler cap
is installed and tight. Attach a jumper wire from chassis
ground to CCV control terminal 1

Attach ground lead of digtal voltmeter to chassis ground
and positive lead to FTPS output terminal 1

Tun ignition ON (engine OFF). Using pressure port on
Mityvac or similar tool, apply pressure to system through T"
until FTPS output voltage is approximately 4V.

Clamp off hose to Mityvac and monitor FTPS output voltage
for one minute. After one minute, FTPS output voliage
should not drop more than 0.1V.

Does voltage drop more than 0.1V?

NOTE
If voltage does not increases as described, check :
Remove small hose from "T" in hose between canister

and ORVR valve and verify release of pressure.

If release of pressure s verified, replace FTPS. If no
release of pressure is noticed, proceed to step 2.
Plugged vapor lines between PSV and fuel tank.

Fuel in canister due to stuck closed CCV (refer to step
6) or faulty rollover/ORVR valv
If ORVR valve is stuck closed, refueling will be very
difficult if not impossible.

Repair as necessary.

Temporarily install a known good CCV and
check for proper operation. f problem is
corrected, replace CCV.

NO
T

1
YES
T

« Remove a jumper wire to ground from CCV control
terminal 1. Voltage at FTPS output terminal 1 should
drop (within approximately 15 seconds) to base voltage
measured in step .

Does voltage drop as described?

v
CONTINUED ON
NEXT PAGE

Remove clamp from hose to Mityvac and
pressurize system to a maximum of 2 psi and
clamp off system again. With system sealed
and pressurized, check for leaks with an R134
leak detector (be sure to check hose at rollover
valve, gasket at tank unit, catch tank and
canister)

Repair as necessary.





[image: image334.png]CONTINUED FROM
PREVIOUS PAGE

7

YES

NO

« Repeal steps 7 and 8. However, instead of removing
ground jumper from CCV control terminal 1, attach a
jumper wire from chassis ground to PSV control terminal
1and monitor FTPS output voltage.

« Again output voltage should drop but somewhat slower
as PSV has a small controlling orifice in it (voltage should
drop to base voltage within approximately 30 seconds)

Does voltage drop as described?

Recheck evaporative lines, catch tank, CCV/
and canister for obstructions.
Flepalr as necessary.

YES

NO

Return vehicle to original condition. Clear all diagnostic
trouble codes. Verify by diving vehicle with SCAN TOOL
connected and monitor for pending codes.

Recheck PSV operation and canister/catch
tank for obstructions.
Repair as necessary and redo step 9.
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	DTC 
	Diagnostic item 

	P0501
	Vehicle Speed Sensor Circuit Range/Performance


TEST PROCEDURE

[image: image340.png]+ Measure voltage between ECM terminal F17 and
ground,
- B+ with ignition ON
- 0-B+ while driving

Is voltage within specification?

1
YES

« Measure voltage between wheel speed sensor
signal terminal and ground.
- B with ignition ON
- 0-B+ while driving

Is voltage within specification?

Check for poor terminal contacts due to oxidation
bent deformed, or misplaced terminals.
Repair as necessary.

YES

NO

Check for poor terminal contacts due to oxidation, benf]
deformed, or misplaced terminals. If OK, open or short
between wheel speed sensor and ECM

Repair as necessary.

Faulty WSS or other problem.
Repair as necessary.

Retum vehicle 1o original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes.
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DIAGNOSTIC ITEM  

	DTC 
	Diagnostic item 

	P0101
P0102
P0103
	Mass Air Flow Circuit Range/Performance Problem
Mass Air Flow Circuit Low Voltage
Mass Air Flow Circuit High Voltage


TEST PROCEDURE

[image: image346.png]* Start engine and allow engine to idle until engine
reaches operating temperature.

« Measure voltage between MAFS terminal 2 and ground

Is voltage within specitication (0.2-0.8V)?

YES

——

[

« Turnignition switch to OFF and disconnect
MAFS connector.

« Turn ignition switch to ON and measure
voltage between MAFS harness terminal 1
and ground.

Is voltage within specffication (B+)?

YES
T

NO
T

« Measure voltage between MAFS harness.
terminal 1 and terminal 3.
Is voltage within specification (B+)?

‘Open or short to ground between MAFS and
main relay.
Repair wire as necessary

YES
T

NO
T

« Tum ignition switch to OFF and connect
MAFS connector.
* Measure voltage between MAFS terminal 1
and ground.
Is voltage within specification (B+)?

‘Open between MAFS and ECM terminal M17.
Repair wire or connector as necessary.

YES

NO
T

« Turnignition switch OFF and connect
MAFS connector.

« Turnignition switch ON and measure
voltage between ECM terminal M1 and
ground

Is voltage within specification (B+)?

‘Open or short to ground between MAFS and
main relay.
Repair wire or connector as necessary.

v

CONTINUED ON
NEXT PAGE





[image: image347.png]CONTINUED FROM
PREVIOUS PAGE

\%

YES
T

1
NO
|

* Check for wire connection at MAFS.

Is a poor connection found?

Open or short to ground between MAFS and
ECM terminal M1
Repair wire o connector as necessary.

YES

1
NO

Repair connection as necessary.

Temporarily install a known good MAFS and
check for proper operation. If problem is
corrected, replace MAFS.

pending codes.

Return vehicle to original condition. Clear all Diagnostic Trouble Codes.
Verify by driving vehicle with SCAN TOOL connected and monitor for
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	DTC 
	Diagnostic item 

	P0350
P0351
P0352
P0353
P0354
P0355
P0356
	Ignition Coil Primary/Secondary Circuit Malfunction
Ignition Coil “#1” Primary/Secondary Circuit Malfunction
Ignition Coil “#2” Primary/Secondary Circuit Malfunction
Ignition Coil “#3” Primary/Secondary Circuit Malfunction
Ignition Coil “#4” Primary/Secondary Circuit Malfunction
Ignition Coil “#5” Primary/Secondary Circuit Malfunction
Ignition Coil “#6” Primary/Secondary Circuit Malfunction


TEST PROCEDURE

[image: image353.png]+ Tum ignition OFF and disconnect ignition coil
connector.

« Tum ignition ON and measure voltage between
ignition coil terminal 4 and ground. (B+)

Is voltage within specification?

YES

NO

« Turn ignition OFF and measure resistance of
primary coil. (0.66-0.820 at 20°C <68'F>)

« Measure resistance of secondary coil. (11.3-15.3KQ
at20°C <68°F>)

Is resistance within specification?

Open between ignition coll terminal 4 and
ignition switch. Repair as necessary.

YES

NO

Poor terminal contacts due to oxidation, bent or
misplaced terminals. Repair as necessary

Temporarily install a known good ignition coil
and check for proper operation. If problem is
corrected, replace ignition coil.

« Tumn ignition ON and measure voltage between
ECM terminal Z1 (cylinder 1 & 4) and ground. (B+)
Is voltage within specification?

YES

NO

« Measure voltage between ECM terminal Z2 (cylinder|
2&5) and ground. (B+)
Is voltage within specification?

Open or short between ignition coil terminal 3
and ECM terminal Z1.
Repair as necessary.

T

YES

NO

« Measure voltage between ECM terminal Z3 (cylinder|
18 6) and ground. (B+)
Is voltage within specification?

Open or short between ignition coil terminal 2
and ECM terminal Z2.
Repair as necessary.

E

YES

NO

Return vehicle to original condition. Clear all diagnostic|
trouble codes. Verify by driving vehicle with SCAN

TOOL connected and monitor for pending codes.

Open or short between ignition coil terminal 1
and ECM terminal Z3.
Repair as necessary.
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	DTC 
	Diagnostic item 

	P1624
	Cooling Fan Relay Circuit Malfunction (Low)


TEST PROCEDURE

[image: image359.png]+ Check for poor terminal contacts due to oxidation,
bent o misplaced terminals at cooling fan low relay.
Is connection normal?

YES NO
« Tum ignition ON and measure voliage between ECM| [ Repair as necessary.
terminal F18 and ground. (B+)
Is voltage within specification?
YES [

« Check for poor terminal contacts due to oxidation,
bent or misplaced terminals at ECM terminal F18.
Is connection normal?

Open or short between ECM terminal F18 and

cooling fan low relay.
Repair as necessary.

YES

Return vehicle 1o original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes.

Repair as necessary.
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	DTC 
	Diagnostic item 

	P1625
	Cooling Fan Relay Circuit Malfunction (High)


TEST PROCEDURE

[image: image365.png]« Check

for poor terminal contacts due to oxidation,

bent or misplaced terminals at cooling fan high relay

No.1

Is connection normal?

YES [
« Tum ignition ON and measure voltage between ECM| [ Repair as necessary.
terminal F40 and ground. (B+)
Is voltage within specification?
YES NO
* Check for poor terminal contacts due to oxidation, Open or short between ECM terminal F40 and

bent or misplaced terminals at ECM terminal F40.
Is connection normal?

cooling fan high relay No.1 and/or No.2.
Repair as necessary.

YES

Return vehicle 1o original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes.

Repair as necessary.
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	DTC 
	Diagnostic item 

	P0128
	Engine Coolant Thermostat Open Stuck


TEST PROCEDURE

[image: image371.png] Remove the thermostat and check to see if the
thermostat is stuck.
Is thermostat normal?

YES
T

!
NO
T

+ Check ECTS for contamination, deterioration or
damage.
Is ECTS contaminated, deteriorated or damaged?

Temporarily install a known good thermostat
and check for proper operation.
If problem is corrected, replace thermostat.

YES
I

« Measure resistance between ECTS ground terminal
1 and signal terminal 3.
- 231259 KQat 20°C (68°F)
- 0.31-0.33KQat 80°C (176'F)

Is resistance within specification?

Clean ECTS with cleaner before installing.
If damaged or deteriorated, replace.

YES
T

1
NO
T

« Tum ignition OFF and measure resistance between
ECTS ground terminal 1 and ECM. (< 1Q).
Is resistance within specification?

Temporarily install a known good ECTS and
check for proper operation.
If problem is corrected, replace ECTS.

YES
T

1
NO
T

« Thoroughly check for loose, bent or corroded
connectors at ECM and ECTS connectors.

* With ignition OFF, disconnect ECM and ECTS
connectors.

« Measure resistance between ECTS and ECM on
both circuits.

Is resistance all below 1 ohm?

Open between ECTS ground terminal 1 and
ECM. Repair as necessary.

YES
I

NO

Return vehicle to original condition. Clear all diagnostic|
trouble codes. Verify by driving vehicle with SCAN

Flepair

TOOL connected and monitor for pending codes.
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	DTC 
	Diagnostic item 

	P0340
	Camshaft Position Sensor Circuit Malfunction


TEST PROCEDURE

[image: image377.png]+ Turn ignition OFF and disconnect CMPS
connector.

« Tumn ignition ON and measure voltage between
CMPS terminal 3 (to main relay) and ground. (B+)

Is voltage within specification?

YES
T

1
NO
T

= Tum ignition OFF and disconnect ECM connector.

« Measure resistance between CMPS terminal 1
(to ECM) and ECM. (<10)

Is resistance within specification?

Open or short between CMPS terminal 3 and
main relay. Repair as necessary.

YES
I

1
NO

I

« Measure resistance between CMPS terminal 2 and
ECM. (<192)
Is resistance within specification?

Open between CMPS terminal 1 and ECM.
Repair as necessary.

YES
I

1
NO
I

« Measure resistance between CMPS terminal 2
(to ECM) and terminal 1. (nfinite resistance)
Is resistance within specification?

Open between CMPS terminal 2 and ECM.
Repair as necessary.

4

CCONTINUED ON
NEXT PAGE





[image: image378.png]CONTINUED FROM

PREVIOUS PAGE
A,
YES N
« Tum ignition ON and measure voltage between Short between CMPS terminal 2 and terminal
CMPS terminal 1 (to ECM) and ground (<0.5V). 1. Repair as necessar

Is voltage within specification?

YES N
= Tum ignition OFF and disconnect CMPS connector. Short to battery between CMPS terminal 1 and
= Check for CMPS installation. ECM. Repair as necessary.

Is CMPS installed properly?

YES NO

Temporarily install a known good CMPS and check for| | Remove camshaft and install CMPS correctly.
proper operation. If problem is corrected, replace
CMPS.

Return vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes.
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	DTC 
	Diagnostic item 

	P0335
	Crankshaft Position Sensor Circuit Malfunction


TEST PROCEDURE

[image: image384.png]« Tum ignition OFF and disconnect CKPS connector.
« Tum ignition ON and measure voltage between

CKPS terminal 3 (to main relay) and ground (B+).
Is voltage within specification?

YES

NO

« Tum ignition OFF and disconnect ECM connector.
« Measure resistance between CKPS terminal 1

(to ECM) and ECM (<1).
Is resistance within specification?

Open or short between CKPS terminal 3 and
main relay. Repair as necessary.

YES

NO

« Measure resistance between CKPS terminal 2 and
ECM (<162).
Is resistance within specification?

Open between CKPS terminal 1 and ECM.
Repair as necessary.

YES

1
NO

« Measure resistance between CKPS terminal 2
(to ECM) and terminal 1. (infinite resistance)
Is resistance within specification?

Open between CKPS terminal 2 and ECM.
Repair as necessary.

YES

1
NO

« Tum ignition ON and measure voltage between
CKPS terminal 1 (to ECM) and ground (<0.5V).
Is voltage within specification?

‘Short between CKPS terminal 2 and terminal 1
Repair as necessary.

YES

1
NO

« Remove CKPS and calculate air gap between sensor]
and flywheeltorque converter (0.3-1.7mm <0.012-
0.067in.>) [measure distance from hosing to teeth on
flywheelftorque converter (measurement "A") and
from mounting surface on sensor to sensor tip
(measurement *B") sublract "B from "A"=air gap].

Are aif gap and resistance measurements within

specifications?

Short to battery between CKPS terminal 1 and
ECM. Repair as necessary.

YES
T

NO
T

Return vehicle to original condition. Clear all diagnostic|
trouble codes. Verify by driving vehicle with SCAN

TOOL connected and monitor for pending codes.

Temporarily install a known good CKPS and
check for proper operation. If problem is
corrected, replace CKPS.
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	DTC 
	Diagnostic item 

	P0131
P0132
P0137
P0138
P0151
P0152
P0157
P0158
	HO2S Circuit Low Input (Bank 1, Sensor 1)
HO2S Circuit High Input (Bank 1, Sensor 1)
HO2S Circuit Low Input (Bank 1, Sensor 2)
HO2S Circuit High Input (Bank 1, Sensor 2)
HO2S Circuit Low Input (Bank 2, Sensor 1)
HO2S Circuit High Input (Bank 2, Sensor 1)
HO2S Circuit Low Input (Bank 2, Sensor 2)
HO2S Circuit High Input (Bank 2, Sensor 2)


TEST PROCEDURE

[image: image390.png]= Turn ignition OFF and disconnect HO2S connector.

 Measure resistance between HO2S-terminal 1 and
terminal 2.

Is measured resistance infinite?

YES
T

1
NO
T

* Measure resistance between HO2S heater terminal
3 and terminal 4.
- 3.9-52Wat20°C (68°F)

Is measured resistance within specification?

Short between ECM and HO2S terminal 1
or/and terminal 2. Repair as necessary.

YES
I

1
NO

I

« Reconnect HO2S connector, start engine and allow
an engine to idle until ECT reaches operating
temperature.

« Measure voltage between HO2S terminal 4 and
ground. (B+)

Is voltage within specification?

Temporarily install a known good HO2S and
check for proper operation.
If problem is corrected, replace HO2S.

CCONTINUED ON
NEXT PAGE





[image: image391.png]CONTINUED FROM
PREVIOUS PAGE

A

YES

« Measure resistance between HO2S terminal 3 and
ECM (< 190)
Is resistance within specification?

Open or short between HO2S terminal 4 and
main relay. Repair as necessary.

YES

« Warm up engine to normal operaling temperature for]
more than 10 minutes. Using SCAN TOOL monitor
HO2S signal.

Does the HO2S signal switch lean 1o rich of rich to

lean over 3 times for 10 seconds?

Open between HO2S terminal 3 and ECM.
Repair as necessary.

YES

NO

« Check HO2S for contamination, deterioration or
damage.
Is HORS contarminated, deteriorated or damaged?

Temporarily install a known good HO2S and
check for proper operation.
If problem is corrected, replace HO2S.

NO

YES

« Thoroughly check for loose, bent or corroded
connectors at ECM and HO2S connectors.
‘Are connectors normal?

Clean HO2S with cleaner before installing.
If damaged or deteriorated, replace.

YES

Return vehicle to original condition. Clear all diagnostic|
trouble codes. Verify by driving vehicle with SCAN

Flepair as necessary

TOOL connected and monitor for pending codes.
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	DTC 
	Diagnostic item 

	P0133
P0153
	HO2S Circuit Slow Responsive (Bank 1, Sensor 1)
HO2S Circuit Slow Responsive (Bank 2, Sensor 1)


TEST PROCEDURE

[image: image397.png]« First check for DTC relating to misfire, purge system,|
and front HO2S heater.
Do DTCs exist?

NO
T

1
YES
T

« Visually check for leak from exhaust system
(especially between TWC converter and front
exhaust pipe).

Are any leaks present?

Repair all other malfunctions on DTCs.

NO
I

1
YES
I

« Visually check for leak from intake system
Are any vacuum leaks present?

Repair intake system leaks as necessary.

NO
T

1
YES
T

« Start engine after installing fuel pressure gauge at
service valve in fuel rail.

+ With engine running at operating temperature, is fuel
pressure within specification?

+ Fuel pressure at idle: 46-49 psi
(320-340kPa, 3.26-3 47kglem?)

Repair exhaust system leaks as necessary

NO

4

CCONTINUED ON
NEXT PAGE

YES

%

CCONTINUED ON
NEXT PAGE





[image: image398.png]CONTINUED FROM 'CONTINUED FROM

PREVIOUS PAGE PREVIOUS PAGE
A B,

If measured pressure is too high | [ f measured pressure is too low | [ Temporariy install a known good
HO2S and check for proper

operation. If problem is corrected,

replace HO2S.
Disconnect return ine hose from | [ Clamp a return line from fuel fitter
fuel filter. Blow through line towards| | and check if pressure rises. Does
tank. s return line restricted? fuel pressure rise?
YES NO YES NO
Check for blockage in | [ Repair pressure Replace fuel delivery | [Check fuel filte at fuel
retum line, clean or | | regulator. module. pump. It itis OK,
replace as necessary. measure fuel pump
maximum pressure and|
repair as necessary.

Return vehicle to original condifion.
Clear all diagnostic trouble codes, Veriy by driving vehicle with SCAN TOOL
connected and monitor for pending codes.
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	DTC 
	Diagnostic item 

	P0134
P0140
P0154
P0160
	HO2S Circuit No Activity Detected (Bank 1, Sensor 1)
HO2S Circuit No Activity Detected (Bank 1, Sensor 2)
HO2S Circuit No Activity Detected (Bank 2, Sensor 1)
HO2S Circuit No Activity Detected (Bank 2, Sensor 2)


TEST PROCEDURE

[image: image404.png]« First check for DTCs relating to misfire, EVAP system,|
and HO2S.
Do DTCs exist?
1
N YES
« Tum ignition OFF and disconnect HO2S connector. Repair all other malfunctions on DTCs.
« Measure resistance between HO2S signal terminal 2
and ECM (<10).
Is measured resistance within specification?
1
YES [
« Measure resistance between HO2S terminal 1 and Open between ECM and HO2S terminal 2.
ECM (<10). Repair as necessary.
Is measured resistance within specification?

4

CONTINUED ON
NEXT PAGE




[image: image405.png]CONTINUED FROM
PREVIOUS PAGE

YES
T

NO
T

« Reconnect HO2S connector, start engine and allow
an engine to idle until ECT reaches operating
temperature.

* Measure voltage between HO2S terminal 4 and
ground. (B+)

Is voltage within specification?

Open between ECM and HO2S terminal 1
Repair as necessary.

YES

NO

+ Measure resistance between HO2S ferminal 3 and
ECM. (<1Q)
Is resistance within specification?

Open or short between HO2S terminal 4 and
main relay. Repair as necessary.

NO
T

YES
T

« Warm up engine to normal operating termperature
for more than 10 minutes.

« Using SCAN TOOL, monitor HO2S signal.

Does the HO?S signal switch lean fo fich of fich to lean|

over 3 times for 10 seconds?

Open between HO2S terminal 3 and ECM
Repair as necessary.

VES
T

NO
T

« Check HO2S for contamir
damage.
Is HO2S contaminated, deteriorated or damaged?

ion, deterioration o

Temporarily install a known good HO2S and
check for proper operation.
If problem is corrected, replace HO2S.

NO
T

YES
T

« Tnoroughly check for loose, bent or corroded
connectors at ECM and HO2S connectors.
Are connectors normal?

Clean HO2S with cleaner before installing
If damaged or deteriorated, replace.

VES
T

NO

« Visually check for leak from exhaust system
(especially between TWC converter and front
exhaust pipe).

Are any leaks present?

Repair as necessary.

NO

YES
I

Repair intake system leaks as necessary.

Retum vehicke to original condition. Clean all
diagnostic trouble codes. Verify by driving
vehicle with SCAN TOOL connected and
monitor for pending codes.
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	DTC 
	Diagnostic item 

	P0031
P0032
P0037
P0038
P0051
P0052
P0057
P0058
	HO2S Heater Circuit Low (Bank 1, Sensor 1)
HO2S Heater Circuit High (Bank 1, Sensor 1)
HO2S Heater Circuit Low (Bank 1, Sensor 2)
HO2S Heater Circuit High (Bank 1, Sensor 2)
HO2S Heater Circuit Low (Bank 2, Sensor 1)
HO2S Heater Circuit High (Bank 2, Sensor 1)
HO2S Heater Circuit Low (Bank 2, Sensor 2)
HO2S Heater Circuit High (Bank 2, Sensor 2)


TEST PROCEDURE

[image: image411.png]« Tum ignition OFF and disconnect HO2S connector.

« Start engine and allow an engine to idle until ECT
reaches operating temperature.

« Measure voltage between HO2S terminal 4 and
ground. (B+)

Is measured voltage within specification?

YES

NO

« With ignition ON and engine OFF, measure voltage
between HO2S terminal 3 and ground. (B+)
Is voltage within specification?

Open or short between main relay and HO2S
terminal 4. Repair as necessary.

1
YES

* Measure resistance between HO2S terminal 3 and
ground. (< 10)
Is measured resistance within specification?

Short to battery between HO2S terminal 3 and
ECM. Repair as necessary.

NO

1
YES

« Disconnect ECM connector and measure resistance
between HO2S terminal 3 and ECM. (< 10)
Is measured resistance within specification?

Short to ground between HO2S terminal 3 and
ECM. Repair as necessary.

N

CONTINUED ON
NEXT PAGE





[image: image412.png]CONTINUED FROM
PREVIOUS PAGE

A

YES

« Measure resistance between HO2S heater terminal
3 and terminal 4
- 39520a120°C (68°F)

Is measured resistance within specification?

Repair wire hamess between HO2S terminal 3
and ECM, confirm repair and road test vehicle.

YES

N

Temporarily install a known good ECM and check for
proper operafion
If problem is corrected, replace ECM.

Temporarily install a known good HO2S and
check for proper operation
If problem is corrected, replace HO2S.

Retum vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes.
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	DTC 
	Diagnostic item 

	P1134
P1154
	HO2S Circuit Transition Switch Malfunction/Slip (Bank 1, Sensor 1)
HO2S Circuit Transition Switch Malfunction/Slip (Bank 2, Sensor 1)


TEST PROCEDURE

[image: image418.png]» First check for DTC relating to front HO2S.
Do DTCs exist?

N
T

1
YES
T

« Warm up engine to normal operating temperature for
more than 10 minutes. Using SCAN TOOL monitor
HO2S signal,

Does the HO2S signal switch lean to fich of rich to lean

over 3 times in 10 seconds?

First repair all other malfunctions on DTCs.

YES
I

1
NO
I

 Check HO2S for contaminalion, deterioralion or damage.

Is HO2S contaminated, deteriorated or damaged?

‘Temporarily install a known good front HO2S
and check for proper operation.
1f problem is corrected, replace front HO2S.

1
YES
T

« Thoroughly check for loose, bent or corroded connecors

at ECM and HO2S connectors.
Are connectors normal?

Clean HO2S with cleaner before installing.
It damaged or deteriorated, replace.

YES
T

NO

« Turn ignition switch OFF and disconnect HO2S.

connector.

 Measure resistance between HO2S signal terminal 2 and|

ECM. (<10)
Is measured resistance within specification?

Repair as necessary.

4

CONTINUED ON
NEXT PAGE





[image: image419.png]CONTINUED FROM
PREVIOUS PAGE

7

YES
T

NO

« Measure fesistance between HO2S terminal 1 and ECM.
(<19)
Is measured resistance within specification?

Open between ECM and HO2S terminal 2.
Fepai as necessary.

YES
T

NO
T

+ Reconnect HO2S connector, start engine and allow an
engine 1o idle until ECT reaches operating temperature.
+ Measure voltage between HO2S terminal 4 and ground
()
Is voltage within specification?

Open between ECM and HO2S terminal 1
Repalr as necessary.

YES
T

NO
T

+ Measure resistance between HO2S terminal 3 and ECM!
(<19)
Is resistance within specification?

‘Open or short between HO2S terminal 4 and
main relay.
Fepair as necessary

YES
T

)
NO
T

Return vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN TOOL
connected and monitor for pending codes.

‘Open between HO2S terminal 3 and ECM
Repair as necessary.
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	DTC 
	Diagnostic item 

	P0030
P0050
P0036
P0056
	HO2S Heater Control Circuit (Bank 1, Sensor 1)
HO2S Heater Control Circuit (Bank 2, Sensor 1)
HO2S Heater Control Circuit (Bank 1, Sensor 2)
HO2S Heater Control Circuit (Bank 2, Sensor 2)


TEST PROCEDURE

[image: image425.png]« Tum ignition OFF and disconnect rear HO2S
connector.

« Tum igniton ON and measure voltage at rear HO2S
power terminal 4. (B+)

Is measured voltage within specification?

YES
T

1
NO
T

« Measure resistance between rear HO2S terminal 4
and terminal 3. (4.0-5.20 at 20°C <68'F>)
Is measured resistance within specification?

Open between main relay and rear HO2S.
Repair as necessary.

YES
T

NO

Thoroughly check for loose, bent or corroded terminals
atall connectors in circuit.

Temporaily install a known good rear HO2S
and check for proper operation. If problem is.
corrected, replace rear HO2S.

* Measure resistance between rear HO2S terminal 3
(to ECM) and ECM. (<102)
Is resistance within specification?

YES
T

NO
T

Return vehicle to original condition. Clear ll diagnostic
trouble codes. Verify by driving vehicle with SCAN TOOL|
connected and monitor for pending codes.

Open between wheel speed sensor terminal 1
and ECM.
Repair as necessary.
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	DTC 
	Diagnostic item 

	P0506
	Idle Control System Rpm Lower Than Expected


TEST PROCEDURE

[image: image431.png]« Tum ignition OFF and disconnect IAC connector.

« Turn ignition ON and measure voltage at IAC power
terminal 2 (harness side). (B+)

Is measured voltage within specification?

YES

NO

« Tum ignition OFF and reconnect IAC connector.

« Measure resistance between IAC power teminal 2
and terminal 3 (opening coil)terminal 1 (closing coi).
- Opening coil: 15-160 at 20°C (68'F)
- Closing coil : 17-18.20 a1 20°C (68°F)

Is measured voltage within specification?

Locate source of open between main relay and
IAC.
Repair as necessary.

YES

Thoroughly check for loose, bent or corroded terminals
atall connectors in circuit.

Temporarily install a known good CCV and
check for proper operation. If problem is.
corrected, replace CCV.

« Tum ignition OFF and disconnect ECM connector.

« Measure resistance between ECM terminal M6 and
1AC terminal 3 (opening coil side). (<102)

Is measured resistance within specification?

4

CONTINUED ON
NEXT PAGE





[image: image432.png]CONTINUED FROM
PREVIOUS PAGE

A

YES

N

« Tum ignition to OFF and disconnect ECM connector.

* Measure resistance between ECM terminal M47 and
IAC terminal 1 (closing coil side) (<1

Is measured resistance within specification?

Locate source of open or high resistance
between ECM and IAC.
Repair as necessary.

YES

N

Remove IAC valve from throttle body and check for
excessive carbon deposits and sticking per following
check:

Connect IAC valve terminal 2 to 12V power source.
One at a time, momentarily ground terminals 1 and 3
while visually verifying valve closes when terminal 1 is
grounded and valve opens when terminal 3 is grounded.
Repeat numerous times to ensure valve reliabilty.

I IAC valve moving freely and is not carbon fouled?

NOTE

While IAV valve is removed,. Inspect throttle body
for obstructions in idle circuit ports. Repair or
replace as necessary.

Locate source of open or high resistance
between ECM and IAC.
Repair as necessary.

YES

N

Thoroughly check for Ioose, bent or corroded terminals
atall connectors in circut,

Temporarily install a known good CCV and
check for proper operation. If problem is
corrected, replace CCV.

Return vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes





[image: image433.png]
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	DTC 
	Diagnostic item 

	P0507
	Idle Control System Rpm Higher Than Expected


TEST PROCEDURE

[image: image438.png]« Check accelerator cable free play [0.040-0.120 in
(1.0-3.0mm)].
Is accelerator cable free play within specification

YES

NO

« Check for

any split, disconnected o perforated vacuum

hoses. Also, check PCV valve for proper operation and
purge solenoid valve for proper installation and

operation.
Are vacuum

hoses, PCV and PSV okay?

Adjust cable.

YES

1
NO
I

« Remove intake hose and inspect throttle plate for

excessive

carbon deposits.

Is throttle plate being held open with excessive carbon

deposits?

Replace faulty vacuum hoses, PCV or PSV.

« Tum ignition ON and measure voltage between TPS
signal terminal 1 and ground with throte closed.

.2:0.8V)
Is voltage wit

ithin specification?

Clean throttle body.

YES

1
NO
I

« Measure resistance between IAC power terminal 2 and

terminal 3

- Opening coil

- Closing
Is measured

(opening coil)terminal 1 (closing coil).
15-160 at 20°C (68°F)

coil : 17-18.202 a 20°C (68°F)

voltage within specification?

Open or short between TPS signal terminal 1
and ECM,
Repair as necessary.

N

CONTINUED ON
NEXT PAGE





[image: image439.png]CONTINUED FROM
PREVIOUS PAGE

%

YES
T

1
NO
T

‘Thoroughly check for loose, bent or corroded terminals at
all connectors in circit.

Temporarily install a known good CCV and
check for proper operation. If problem is
corrected, replace CCV.

Remove IAC valve from throttle body and check for
excessive carbon deposits and sticking per following
check:

Connect IAC valve terminal 2 to 12V power source.
One at a time, momentarily ground terminals 1 and 3
while visually verifying valve closes when terminal 1 is
grounded and valve opens when terminal 3 is grounded,
Repeat numerous times to ensure valve reliabilty.

Is IAC valve moving freely and is not carbon fouled?

NoTE
‘While IAV valve is removed,. Inspect throttle body
for obstructions in idle circuit ports. Repair or
replace as necessary.

YES
T

1
NO
T

Check for loose, bent or corroded terminals at all
connectors in circuit.

Temporarily install a known good CCV and
check for proper operation. If problem is
corrected, replace CCV.

« Turn ignition OFF and disconnect ECM connector.

+ Measure resistance between ECM terminal M46 and
IAC terminal 3 (opening coil sice). (<1Q)

Is measured resistance within specification?

YES
T

1
NO
T

« Tur ignition OFF and disconnect ECM connector.

« Measure resistance between ECM terminal M47 and
IAC terminal 1 (closing coil side). (<102)

Is measured resistance within specification?

Locate source of open or high resistance
between ECM and IAC.
Repair as necessary.

\4

CONTINUED ON
NEXT PAGE





[image: image440.png]CONTINUED FROM
PREVIOUS PAGE

N

YES
T

1
NO

Back probe front HO2S output wire. Start engine and allow
engine to warm up to operating temperature.

In short spurts, spray aerosol carburetor cleaner in the
following areas while looking for a long rise in voltage at
front HO2S output terminal (a rise in voltage thatis
approximately as long as the spray of carburetor indicates
some of the carburetor cleaner was drawn into the intake
chamber richening the fuel mixture verifying a leak).

Allow enough time between areas checked for carburetor
spray to dissipate.

WARNING
Do not spray carburetor cleaner on or near coils or plug
wires. An arcing wire or coil could start a fire!

Throttle body gasket

Gasket between intake manifold and cylinder head
Gasket between intake manifold and surge tank
Seals between intake manifold and fuel injectors
Seals between surge tank and PCV valves

Are and air leaks indicated?

Locate source of open or high resistance
between ECM and IAC.
Repair as necessary.

NO
I

YES
I

Return vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN TOOL
connected and monitor for pending codes.

Repair as necessary.
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	DTC 
	Diagnostic item 

	P0112
P0113
	Intake Air Temperature Circuit Low Input
Intake Air Temperature Circuit High Input


TEST PROCEDURE

[image: image446.png] Tum ignition OFF and disconnect IATS connector.

« Tum ignition ON, measure voltage between IATS
signal terminal 2 (to ECM) and ground. (V)

Is voltage within specification?

YES

1
NO

« Tum ignition OFF and measure resistance
between IATS ground terminal 1 and ECM. (< 102)
Is resistance within specification?

Open or short between IATS signal terminal 2
and ECM. Repair as necessary.

YES

1
NO

« Measure resistance between IATS ground terminal 1
and signal terminal 2.
- 222-282KQ a1 20°C (68'F)
- 0.29-0.36 KX at 80°C (176°F)

Open or short between IATS ground terminal 1
and ECM. Repair as necessary.

Is resistance within specification?

YES

1
NO

Poor terminal contact due to oxidation, bent or
misplaced terminal.

Repair as necessary.

Temporarily install a known good IATS and
check for proper operation.
If problem is corrected, replace IATS.

Retum vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
"TOOL connected and monitor for pending codes.





[image: image447.png]
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	DTC 
	Diagnostic item 

	P0325
P0330
	Knock Sensor Circuit Malfunction (Bank 1)
Knock Sensor Circuit Malfunction (Bank 2)


TEST PROCEDURE

[image: image452.png]« Tum ignition OFF and disconnect knock sensor
connector and ECM connector.

* Measures resistance between knock sensor terminal
2 (to ECM) and ECM (<192).

Is resistance within specification?

YES
T

1
NO
T

« Meastres resistance between knock sensor terminall
3 (to ECM) and ECM (<10)
Is resistance within specification?

Open between kinock sensor terminal 2 and
ECM. Repair as necessary.

YES
T

1
NO
T

« Measures resistance between knock sensor terminall
1and ECM (<10).
Is resistance within specification?

Open between knock sensor terminal 3 and
ECM. Repair as necessary.

YES
I

1
NO
I

+ Reconnect knock sensor connector and ECM
connector.

« Measures resistance between knock sensor terminal
3 (to ECM) and ground (<12).

Is resistance infinite?

Open between knock sensor terminal 1 and
ECM. Repair as necessary.

YES
T

1
NO
I

« Measures resistance between knock sensor terminall
3 and terminal 2 (4.87MQ = 10% at 20°C [68F]).
Is resistance within specification?

Short to ground between knock sensor terminal]
3 and ECM. Repair as necessary.

YES
T

1
NO
T

Poor terminal contacts due to oxidation, bent or
misplaced terminals. Repair as necessary.

Temporarily install a known good knock sensor
and check for proper operation. If problem is
corrected, replace knock sensor.

Retum vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
"TOOL connected and monitor for pending codes.





[image: image453.png]
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	DTC 
	Diagnostic item 

	P0121
P0122
P0123
	Throttle Position Sensor Circuit Range/Performance Problem
Throttle Position Sensor Circuit Low Input
Throttle Position Sensor Circuit High Input


TEST PROCEDURE

[image: image458.png]« Tum ignition OFF and disconnect TPS connector.

« Tum ignition ON and measure voltage between
TPS reference terminal 3 and ground. (5V)

Is voltage within specifications?

YES
I

1
NO
I

« Tum ignition OFF and measure resistance
between TPS terminal 2 and ground (<162).
Is resistance within specification?

Open or short between TPS terminal 3 and
ECM. Repair as necessary.

YES
I

1
NO
I

« Reconnect TPS connector and turn ignition ON.

« Measure voltage between TPS signal terminal 1
and ground with throttle closed (0.2-0.8V).

Is voltage within specification?

Open between TPS terminal 2 and ECM.
Repair as necessary.

YES
T

1
NO
T

« Press accelerator pedal fully and measure voltage
between TPS signal terminal 1 and ground
(4.0-4.8V)

Is voltage within specification?

Open or short between TPS signal terminal 1
and ECM. Repair as necessary.

4

CCONTINUED ON
NEXT PAGE





[image: image459.png]CONTINUED FROM
PREVIOUS PAGE

A

YES

Temporarily install a known good TPS and check for
proper operation. If problem is corrected, replace TPS.

Poor terminal contact due to oxidation, bent or
misplaced terminal. Repair as necessary.

YES N
« Check TPS for contamination, deterioration or Repair as necessary
damage.
Is TPS contaminated, deteriorated or damaged?
YES

« Thoroughly check for loose, bent or corroded
connectors at ECM and TPS connectors.

« With ignition OFF, disconnect TPS connector.

« Measure resistance between TPS terminals 2
(ground) and 3(signal).
- 0.71-1.38 KQ at wide open throttle
- 2.2-3.4 KQ at wide open throttle

« Measure resistance between TPS terminals (power
supply) and 2(ground).
- 1.6-2.4 KQ atall throttle position

Is resistance all below 1 ohm?

Clean TPS with cleaner before installing.
If damaged or deteriorated, replace.

YES

Return vehicle to original condition. Clear all diagnostic|
trouble codes. Verify by driving vehicle with SCAN

Flepair as necessary

TOOL connected and monitor for pending codes.
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	DTC 
	Diagnostic item 

	P0444
P0445
	EVAP Emission Control System Purge Control Valve Circuit Open
EVAP Emission Control System Purge Control Valve Circuit Shorted


TEST PROCEDURE

[image: image465.png]= Tum ignition OFF and disconnect PCSV connector.

« Tumn ignition ON and measure voltage between
PCSV terminal 2 and ground. (B+)

s voltage within specification?

YES
T

1
NO
T

« Tum ignition OFF and measure voltage between
PCSV terminal 1 and terminal 2. (24.5-27.5Q at 20°C
<68'F>)

Is resistance within specification?

Open or short 1o ground between PCSV
terminal 2 and main relay. Repair as necessary.

YES
T

NO

Check for poor terminal contacts due to oxidation, bent
deformed, or misplaced terminals.
Repair as necessary.

Temporariy install a known good PCSV and
check for proper operation. If problem is
corrected, replace PCSV.

« Disconnect ECM connector.

« Measure resistance between PCSV terminal 1 and
ECM. (<10)

Is resistance within specification?

YES
T

1
NO
T

« Measure resistance between PCSV terminal 1 and
ground. (infinite resistance)
Is resistance within specification?

‘Open between PCSV terminal 1 and ECM
Repair as necessary.

YES

1
NO

Return vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes.

Short to ground between PCSV terminal 1 and
ECM. Repair as necessary.
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	DTC 
	Diagnostic item 

	P0261
P0264
P0267
P0270
P0273
P0276
P0262
P0265
P0268
P0271
P0274
P0277
	Cylinder 1 Injector Circuit Low Input
Cylinder 2 Injector Circuit Low Input
Cylinder 3 Injector Circuit Low Input
Cylinder 4 Injector Circuit Low Input
Cylinder 5 Injector Circuit Low Input
Cylinder 6 Injector Circuit Low Input
Cylinder 1 Injector Circuit High Input
Cylinder 2 Injector Circuit High Input
Cylinder 3 Injector Circuit High Input
Cylinder 4 Injector Circuit High Input
Cylinder 5 Injector Circuit High Input
Cylinder 6 Injector Circuit High Input


TEST PROCEDURE

[image: image471.png]« Tum ignition switch to OFF and disconnect injector
connector.

« With ignition ON and measure voltage between
injector terminal 2 and ground. (B+)

Is measured voltage within specification?

!
YES NO

« Reconnect injector connector and measure voliage Gpen or short between main relay and injector
between injector terminal 1 and ground. (B+) terminal 2. Repair as necessary.

Is voltage within specification?

YES NO
« Tum ignition switch OFF and disconnect injector Open or short between injector terminal 1 and
connector. ECM. Repair as necessary.

« With ignition ON and measure voltage between
injector terminal 1 and ground.
Is measured voltage less than 0.5V?

YES NO
+ Measure resistance between injector terminal 1 and | ["Short to battery between injector terminal 1 and|
terminal 2. ECM. Repair as necessary.

- 13.8-15.2KQat 20°C (68F)
Is measured resistance within specification?

YES NO

Poor terminal contact due to oxidation, bent or Temporarily install a known good injector and
misplaced terminal. check for proper operation.
Repair as necessary. If problem is corrected, replace HO2S.

T
Return vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes.
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	DTC 
	Diagnostic item 

	P0230
	Fuel Pump Circuit Malfunction


TEST PROCEDURE

[image: image477.png]« Check fuel pump relay.
Is fuel pump relay normal

YES NO

« Tum ignition ON and measure voltage between Feplace fuel pump relay.

ECM terminal F10 and ground. (8+)
Is measured voltage within specification?

YES [
Return vehicle to original condition. Clear all diagnostic| | Open or short between fuel pump relay and
trouble codes. Verify by driving vehicle with SCAN ECM. Repalr as necessary.

TOOL connected and monitor for pending codes.
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	DTC 
	Diagnostic item 

	P1372
	Segment Time Acquisition Incorrect


TEST PROCEDURE

[image: image483.png]« Tum ignition OFF and disconnect wheel speed
sensor connector.

« Measure reistance between wheel speed sensor
terminal 1 and terminal 2. (1275-149502 at 20°C
<68'F>)

Is measured resistance within specification?

YES

1
NO

Check for following items:

+ Gap between wheel speed sensor and rotor
0.0118-0.0433 in. (0.3-1.1 mm)

« Damage of rotor teeth

» Connection, rust and deformation of wheel speed
sensor connector

Temporarily install a known good wheel speed
sensor and check for proper operation

If problem is corrected, replace wheel speed
sensor.

[ves]

NO

« Measure resistance between wheel speed sensor
terminal 1 and ECM. (<10)
Is resistance within specification?

Repair or replace as necessary.

YES
T

1
NO
T

« Measure resistance between wheel speed sensor
terminal 2 and ECM. (<102)
Is resistance within specification?

Open between wheel speed sensor terminal 1
and ECM.
Repair as necessary.

YES
T

1
NO
T

« Measure resistance between wheel speed sensor
terminal 2 (to ECM) and terminal 1. (infinite reistance)
Is resistance within specification?

Open between wheel speed sensor terminal 2
and ECM
Repair as necessary.

YES
T

1
NO
T

Return vehicle 1o original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN

TOOL connected and monitor for pending codes.

Short between wheel speed sensor terminal 2
and terminal 1
Repair as necessary.
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	DTC 
	Diagnostic item 

	P1505
P1506
P1507
P1508
	Idle Charge Actuator Signal Low (Coil 1)
Idle Charge Actuator Signal High (Coil 1)
Idle Charge Actuator Signal Low (Coil 2)
Idle Charge Actuator Signal High (Coil 2)


TEST PROCEDURE

[image: image489.png] Tum ignition OFF and disconnect IAC connector.

« Tum ignition ON and measure voltage at IAC power
terminal 2 (hamess side). (B+)

Is measured voltage within specification?

YES
T

NO
T

« Tum ignition OFF and disconnect ECM connector.

* Measure resistance between ECM terminal M46 and
1AC terminal 3 (opening cail side). (<102)

Is measured resistance within specification?

Locate source of open between main relay and
IAC.
Repair as necessary.

YES

NO

« Tum ignition OFF and disconnect ECM connector.

« Measure resistance between ECM terminal M47 and
IAC terminal 1 (closing coil side). (<1Q)

Is measured resistance within specification?

Locate source of open or high resistance
between ECM and IAC.
Repair as necessary.

YES

NO

« Measure resistance between ECM terminal M47 and
terminal M46. (infinite resistance)
Is measured resistance within specification?

Locate source of open or high fesistance
between ECM and IAC.
Repair as necessary.

YES
T

NO
T

« Turn ignition OFF and reconnect IAC connector.

« Measure resistance between IAC power terminal 2
and terminal 3 (opening coil)terminal 1 (closing coil)
- Opening cail : 15-16Qa120°C (68'F)
- Closing coil : 17-182a1 20°C (68°F)

Is measured voltage within specification?

Short between ECM terminal M46 and terminal
M47.
Repair as necessary.

YES
T

NO
T

Thoroughly check for loose, bent or corroded terminals.
atall connectors in circut

‘Temporarily install a known good CCV and
check for proper operation
If problem is corrected, replace CCV.

Return vehicle to original condition. Clear all diagnostic
trouble codes. Verify by driving vehicle with SCAN
TOOL connected and monitor for pending codes.
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	DTC 
	Diagnostic item 

	P0420
P0430
	Main Catalyst Efficiency Deterioration (Bank 1)
Main Catalyst Efficiency Deterioration (Bank 2)


TEST PROCEDURE

[image: image495.png]« Check
MAFS,

Do DTCs exist?

for DTCs relating to HO2S, ECTS, injector,
misfire, EVAP, and DTC PO170-P0173.

YES

* Releas
10 service port on fuel rail
« Start engine and warm up to operating temperature.

« Check

« Fuel pressure at idle :
46-49p:
I fuel pressure within specification?

e fuel pressure and attach fuel pressure gauge

for fuel pressure at idle.

si (320-340KPa, 3.26-3.47kg/om?)

First repair all other malfunctions based on
DTCs.

YES

« Check
hoses.

Are vacuum hoses and PCV okay?

for any split, disconnected or perforated vacuum|
Also, check PCV valve for proper operation.

Check fuel delivery system.

YES

« Check

Are fuel injectors working normal and dispensing proper

volume?

tuel injector operation. (Refer to service manual)

Replace faulty vacuum hoses or PCV.

4

CONTINUED ON
NEXT PAGE





[image: image496.png]CONTINUED FROM
PREVIOUS PAGE

N

YES

Back probe front HO2S output wire. Start engine and
allow engine to warm up to operating temperature.

In short spurls, spray aerosol carburetor cleaner in the
following areas while looking for  long rise in voltage at
front HO2S output terminal (a rise in voltage that is
‘approximately as long as the spray of carburetor indicates|
‘some of the carburetor cleaner was drawn into the intake
charmber richening the fuel mixture verifying a leak)
Allow enough time between areas checked for carburetor
spray to dissipate.

WARNING
Do not spray carburetor cleaner on or near coils or
plug wires. An arcing wire or coll could start a fire!

« Throttle body gasket

« Gasket between intake manifold and surge tank
« Seals between intake manifold and fuel injectors
« Deals between surge tank and PCV valves

Are air leaks indicated?

Repair as necessary.

NO YES
« Check for leaks from exhaust system (especially Repair as necessary.
exhaust manifold catalyst around rear HO2s, etc.)
Are any leaks present in exhaust system?
YES No

Reclify as necessary.

Replace catalytic converter as necessary

Return vehicle to original condition. Clear al diagnostic
trouble codes. Verify by diving vehicle with SCAN
TOOL connected and monitor for pending codes.
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	DTC
	Diagnostic item

	P0301, P0302,
P0303, P0304,
	Misfire detected (Cylinder-1, Cylinder-2, Cylinder-3, Cylinder-4)


DESCRIPTION

	Refer to Random Misfire Detected (P0300).


TROUBLESHOOTING GUIDE

	DTC detection condition
	Probable cause

	Background

· If a misfiring occurs while the engine is running, the engine speed suddenly changes.

· The Engine Control Module checks for changes in the engine speed.

Check Area

· Five seconds or more have passed after the engine was started.

· Engine speed is between 500 and 6,000 r/min.

· Engine Coolant Temperature is higher than -10°C (14°F).

· Intake air temperature is higher than -10°C (14°F).

· Running free from sudden accelerations/decelerations such as shift change.

Judgment Criteria (change in the angular acceleration of the crankshaft is used for misfire detection.)

· Misfire has occurred more frequently than allowed for during the last 200 revolutions [when the catalyst temperature is higher than 950°C (1,742°F)].

· Misfire has occurred more frequently than the allowed number of times (2%) during 1,000 motor revolutions.
	· Ignition system related part(s) failed

· Poor crankshaft position sensor signal

· Incorrect air/fuel ratio

· Low compression pressure

· Engine coolant temperature sensor failed

· Timing belt missing teeth

· Injector failed

· EGR valve failed

· Engine control module failed


CIRCUIT DIAGRAM

[image: image502.png]Engine Comparment
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TEST PROCEDURE

[image: image503.png]~ Verify veficle fuel Is 87 octane or higher
+ Tumignition switch on.

+ Connect scan tool to data link connector.

« Verify DTC PO301, P0302. PO303, PO304, PO305 or PO306.

15 DTC P0201, P0202, P0203, P0204, P0205 or PO206 also set or
is fuel loss than 87 octane?

NO
T

1
VES
T

~ Tum the ignition of.

+ Disconnect the igniton coil

+ Measure resistance across grition coll connector terminals 1
and 2. Note results for primary coil resistance.

- Measure resistance across igrition coll spark plug vire terminals
'and 4. Measure resistance across igntion coil spark plug wire
terminals 2 and 3. Note resuls for secondary coll resistance.

Primary coilresistance should be approximately 1.3 ohms.

‘Secondary coil resistance should be between 10.3 Kohms ohms.

and 13.9 Kohms ohms. Ave resistances within specification?

Perform related test procedures.
1f needed. refuel with 87 octane or
higher, clear cade and verify code
does ot reappear.

VES
T

1
()
T

+ Tum the igniton of.
+ Inspect spark plugs, cables, vacuum hoses and connections.
Are components undamaged?

Replace ignition coll. Clear code:
and verfy code does nol reappear.

VES
T

]
NO
T

+ Tum the igniion of,
- Check fuel injector for clogging.
Is fuel injector OK?

Repar or replace parts.
Clear code and verify code does nol
reappear.

YES
T

1
NO
T

Verify PCM connector is secure. If OK. replace PCM.
Clear code and verify code does not reappear.

Clean or replace fuel injector
Clear code and verify code does no
reappear.
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	DTC
	Diagnostic item

	P0300
	Random Misfire Detected


DESCRIPTION

	With the ignition switch ON or START, voltage is applied to the ignition coil. The ignition coil consists of two coils. High tension leads go to each cylinder from the ignition coil. The ignition coil fires two spark plugs every power stroke (the cylinder under compression and the cylinder on the exhaust stroke). Coil number one fires cylinders 1 and 4. Coil number two fires cylinders 2 and 3.
The ignition power transistor, controlled by the Engine Control Module (ECM), provides a switching circuit to ground for energizing the primary ignition coils. When a primary ignition coil is energized and deenergized, the secondary coil produces a high voltage spike across the attached spark plugs. At the same time, the tach interface (part of the ignition power transistor) provides the ECM and Transaxle Control Module (TCM) with an RPM signal.


TROUBLESHOOTING GUIDE

	DTC detection condition
	Probable cause

	Background

· If a misfiring occurs while the engine is running, the engine speed suddenly changes.

· The Engine Control Module checks for changes in the engine speed.

Check Area

· Five seconds or more have passed after the engine was started.

· Engine speed is between 500 and 6,000 r/min.

· Engine Coolant Temperature is higher than -10°C(14°F).

· Intake air temperature is higher than -10°C (14°F).

· Running free from sudden accelerations/decelerations such as shift change.

Judgment Criteria (change in the angular acceleration of the crankshaft is used for misfire detection.)

· Misfire has occurred more frequently than allowed during the last 200 revolutions [when the catalyst temperature is higher than 950°C (1,742°F)].

· Misfire has occurred more frequently than the allowed number of times (2%) during 1,000 motor revolutions.
	· Ignition system related part(s) failed

· Poor crankshaft position sensor signal

· Incorrect air/fuel ratio

· Low compression pressure

· Engine coolant temperature sensor failed

· Timing belt missing teeth

· Injector failed

· Engine control module failed


CIRCUIT DIAGRAM

[image: image509.png]Engine Comparment
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TEST PROCEDURE

[image: image510.jpg]‘Check the fuel qualty.
Tur ignition switch on.
Connect scan tool o data link connector,

Verlfy DTC P0300 i set.
I DTC P0300 the only code set and fuel at least 87
octane?

VvES
T

l
NO
T

~ Ignition on.

- Disconnect ignition coil connector. Measure.
voltage between ground and ignition coil
connector terminal 1.

Battery voltage should be present, is it?

Refer to the appropriate section and folow test
procedures for the ofher set codes. Refuel venicle
with 87 or higher octane fuel. Clear codes and
verify DTC P0300 is no longer set.

vEs
T

1
NO
T

+ Turn ignition off

- AT Disconnect ECM connector C21-1

+ M/T: Disconnect ECM connector C22-1

+ ATT: Ground ignition coll harmess connector
terminals 3. Measure resistance between ground|
‘and ECM connector C21-1 terminals 11 and 12.

- WT: Ground ignition coil harness connector
terminal 3. Measure resistance between ground
and ECM hamess connector C22-1 terminal
10 and 23

Resistance measured should be approximately 1

ohm or fess, is it?

Repair wire between engine compartment unction
block and ignition coil connector terminal 1.
Clear code and verify code does not reappear.

1
[
T

« Ignition of.
+ Measure resistance of wire between ignition
failure Sensor harmess connector termina! 1 and
ignition coil harmess connector terminal 2.
Resistance measured should be approximately 1
ohm orfess, is it?

7

CONTINUED ON
'NEXT PAGE

AIT: Repair open in wire(s) between igniton coil
connector terminal 3 and ECM connector C21-1
terminal 11 and 12.

MIT: Repair open in wire between ignition coil
‘connector terminal 3 and ECM connector C22-1
connector terminal 10 and 23,

Clear code and verify code does not reappear




[image: image511.jpg]CCONTINUED FROM
PREVIOUS PAGE

v/

YES
T

1
NO
T

« Turm the ignition off
+ Measure resistance between ground and ignition

failure sensor hamess connector terminal 1
Resistance measured should be approximately 1
ohm or less. Is it?

Repair open in wire(s) between ignition falure
sensor harness connector terminal 1 and ignition
coil connector terminal 2.
Clear code and verlfy code does not reappear.

YES
T

1
NO
T

-+ Disconnect the ignition coil.
+ Reconnect PCM connectors.
- Put the ignition switch i the start position.
- Measure voltage between ground and ignition
coil harness connector terminal 3.
Voliage should vary between 5 and 4 volts. Does it7

Repair open in wire between engine compartment
junction block and ignition coil connector terminal
1. Clear code and verify code does not reappear.

[
T

YES
T

Verify PCM connector is secure. If OK, replace
power transistor with a known good component
Clear code and verify code does not eappear

If problem persists, replace PCM.

+ Tum the igniion of,

- Disconnect the igniton coil

+ Measure resistance across igniton coil connector
terminals 1 and 2. Note results for primary coll
resistance

+ Measure resistance across igniton coil spark
plug wire terminals 1 and 4. Measure resistance
across ignition coil spark plug wire terminals 2
ang 3. Note resulsfor secondary coil resistance.

Primary coll resistance shoud be approximately

1.3 ohms. Secondary col resistance shoud be

between 10.3K ohms and 13.9K ohms.

Are resistances within speciication?

4
CONTINUED ON
NEXT PAGE




[image: image512.png]‘CONTINUED FROM
PREVIOUS PAGE

B
YES NO
+ Turn the ignition off Replace ignition coil. Clear code and verify code
+ Inspect spark plugs, cables, fuel injectors and does not reappear.
vacuum hoses,
Are components all undamaged and within
specification?
NO YES
Repair or replace damaged or out of specification Replace power transistor. Clear code and verify
components. Clear code and verify code does not code does not reappear.
reappear.
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	DTC 
	Diagnostic item 

	P0115
P0116
	Engine Coolant Temperature Circuit Malfunction (Open/Short)
Engine Coolant Temperature Circuit Drift


DESCRIPTION

The Engine Coolant Temperature (ECT) sensor is located in the coolant passage of the cylinder head. The ECT sensor is a variable resistor whose resistance changes as the temperature of the engine coolant flowing past the sensor changes. When the coolant temperature is low, the sensor resistance is high; when the coolant temperature is high, the sensor resistance is low. The Engine Control Module (ECM) checks ECT voltage fifty times per second and uses the information to adjust the fuel injector pulse width and ignition timing. When the temperature sensed is very cold, the ECM enriches the fuel mixture.

TROUBLESHOOTING GUIDE

	DTC detection condition 
	Probable cause 

	Background

· The engine coolant temperature sensor converts the engine coolant temperature to a voltage and outputs it.

· The Engine Control Module checks whether the voltage is within a specified range. In addition, it checks that the engine coolant temperature (signal) does not drop while the engine is warming up.

Check Area, Judgment Criteria

· Sensor output voltage has continued to be 4.6V or higher [corresponding to a coolant temperature of -45°C (-49°F) or lower] for 4 sec.

· Sensor output voltage has continued to be 0.1V or lower [corresponding to a coolant temperature of 140°C (284°F) or higher] for 4 sec.

Check Area, Judgment Criteria

· Sensor output voltage increased from a value lower than 1.6V to a value higher than 1.6V [Coolant temperature decreases from a higher than 40°C (104°F) temperature to a lower than 40°C (104°F) temperature.].

· Then the sensor output voltage has continued to be 1.6V or higher for 5 min.

Check Area

· The Engine Coolant Temperature is approx. 40°C (104°F) or less after starting sequence is completed. Judgment Criteria

· Approx. 60 - 300 seconds have passed for the engine coolant temperature to rise to about 40°C (104°F) after starting sequence was completed.
	· Engine Coolant Temperature sensor failed.

· Open or shorted Engine Coolant Temperature sensor circuit, or loose connector.

· Engine Control Module failed.


CIRCUIT DIAGRAM

[image: image518.png]Engine colant temperatur sensor
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TEST PROCEDURE

[image: image519.jpg]+ Turn the ignition switch on.
- Connect scan tool to data link connector.

+ Verfy DTC PO115 or PO116 i Set.
15 DTC PO112, POT13 als0 617

;
o 5T
: :
~ Engine cold. Refer to section P0112, POT13 and
e
: ,
T T
e
;
T T
g e
:
BRI T S ———
v R T e





[image: image520.jpg]CONTINUED FROM
PREVIOUS PAGE

Y

+ Tum the igniton of,
+ Disconnect the ECT sensar.

+ AT Disconnect PCM connector C21-2,
+ MIT: Disconnect PCM connector C22-4.

connector C21-2 terminal 4

connector C22-4 terminal 13.

+ AT Measure resistance between ground and PCM harness
+ WT: Measure resistance between ground and PCM harness

Resistance should indicate an open circuit. Does 17

VES|

1
[0

I

AT Repair short o ground between ECT sensor harness
connector terminal 3 and PCM harness connector €212

terminal 4.

MIT: Repair short to ground between ECT sesor hamess
connector terminal 3 and PCM harmess connector C22-4

terminal 13

Clear all codes and verify ECT sensor is within normal parameters.

- Tur the igniton of,
+ Disconnect the ECT sensor.

+ AT: Disconnect PCM connector C21-2,
+ WT: Disconnect PCM connetor C22-4.

connector terminal 1.

Measure resistance between ground and ECT sensor harmess

Resistance should ndicate an open circuit. Does it?

VES|

1
No

Verity PCM connector is secure.
Replece ECT sensor vith a known
good component, If problem per-
sists, replace PCM. Clear code and
verify ECT sensor is within normal
parameters.

AIT: Repair open circuit between ECT sensor harmess connector
terminal 1 and PCM harness conneclor C21-2 terminal 4

MIT: Repair open circut between ECT sensor harmess connector
terminal 1 and PCM harness connector C22-4 terminal 13.

Clear any codes and verfy ECT sensor s within normal parameters.
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	DTC
	Diagnostic item

	P0500
	Vehicle Speed Sensor Malfunction


DESCRIPTION

	The vehicle speed sensor outputs a pulse signal while the vehicle is driven.
The engine control module checks whether the pulse signal is output.


TROUBLESHOOTING GUIDE

	DTC detection condition
	Probable cause

	Background

· The vehicle speed sensor outputs a pulse signal while the vehicle is driven.

· The engine control module checks whether the pulse signal is outputted.

Check Area

· Closed throttle position switch: OFF

· Engine speed is 3,000 r/min or more.

· Engine load is 70% or more.

Judgment Criteria

· Sensor output voltage has not changed (no pulse signal is input) for 4 sec.
	· Vehicle speed sensor failed

· Open or shorted vehicle-speed sensor circuit, or loose connector

· Engine control module failed


CIRCUIT DIAGRAM
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TEST PROCEDURE

[image: image527.png]+ Turn the ignition swich on.
+ Connect scan toolto data link connector,
+ Verify DTC P0S00 is set.

« Drive vehicle.
Does speedometer operate OK?

=

1
NO

+ Tum the igniion off
« Inspect the fix between VSS and transaxde gear.
Is the VSShransaxle gear interface OK?

Repar defective speedometer cable and/
or drive gear parts. Clear code and verlfy
VSS signal is within normal parameters.

YES| [
T T

~ Ignition off. Repair interface between VSS and

+ Disconnect the VSS. ansaxle gear. Cloar codo and verlfy

AIT: Disconnect PCM connector C21-3,

MIT: Disconnect PCM connector C22-4.

Ground VS connactor hamess terminal 3

AIT: Measure resistance between ground and PCM

harmess connector C21-2 terminal 17.

+ M/T: Measure resistance between ground and PCM
hamess connector C22-4 terminal 22.

Resistance measure should be approximately 1 ohim or

less. s 17

VSS signal is within normal parameters.

7

CONTINUED ON
'NEXT PAGE





[image: image528.jpg]CONTINUED FROM
PREVIOUS PAGE

?

VES|
T

1
NO
T

« Tum the igniton of

+ Disconnect the VSS.

+ Disconnect the PCM.

+ Measure resistance between VSS hamess con-
nector terminal 3 and ground.

Resistance should indicate an open circuit. Does

i

AIT: Repair wire between VSS hamess connector
terminal 3 and PCM harness connector C21-3
terminal 10.

MIT: Repair wire between VSS haress connector
terminal 3 and PCM hamess connector C22-4
terminal 16,

Clear code and verify VSS signal s within normal
parameters

VES|
T

1
NO
T

Verify PCM connector s secure. If OK, replace.
VSS with a known component of good qualty.
Clear code and verify VSS signal is within normal
parameters, If problem persists, replace PCM.

AVT: Repair short o ground or another circuit in
wire between VSS harmess connector terminal 3
and PCM harness connector €21-3 terminal 10
MIT: Repair shortto ground or another cicuit in
wire between VSS harness connector terminal 3
and PCM harness connector C22-4 terminal 16
Clear code and verfy VSS signal is within normal
parameters.
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DIAGNOSTIC ITEM  

	DTC 
	Diagnostic item 

	P0101
P0102
P0103
	Mass Air Flow Circuit Rang/Performance Problem
Mass Air Flow Circuit Low Voltage
Mass Air Flow Circuit High Voltage


DESCRIPTION

The Mass Air Flow (MAF) sensor is located near the air cleaner.

The sensor measures the mass of air passing through the air intake and generates a voltage signal. The Engine Control Module(ECM) receives the voltage generated by the sensor and uses the signal to set fuel injector base pulse width and ignition timing.

The voltage of the sensor increases as mass air flow increases.

TROUBLESHOOTING GUIDE

	DTC detection condition 
	Probable cause 

	Background

· While the engine is running, the mass air flow sensor outputs a voltage signal which corresponds to the mass of air flow.

· The engine control module checks whether the voltage of this signal output by the mass air flow sensor while the engine is running at of above the set value.

Check Area

· At idle rpm

· Or engine speed is 3000 r/min or more

Judgment Criteria

· Sensor output voltage has continued to be 0.5V or lower for 4 sec.

Check Area

· Throttle position sensor voltage is 12V or lower.

· Engine speed is 2000 r/min or less.

Judgment Criteria

· Sensor output voltage has continued to be 4.5V or higher for 4 sec.
	· Mass air flow sensor failed

· Open or shorted mass air flow sensor circuit, or loose connector

· Engine control module failed


CIRCUIT DIAGRAM

[image: image534]
TEST PROCEDURE

[image: image535.png]Tum the ignition switch on
Connect scan ool to data ink connector.
Verlly DTC PO101, PO102 or PO103 s set.

15 DTC PO105 also set?

0 VeS|
Start engine. \"
Using scan tool, monitor MAF sensor signal.
s signal within normal parameters? CONTINUED ON
NEXT PAGE
No, signal is always below Yes, signal is within normal No, signal varies, but some.
normal. parameters. times fals below normal
Disconnect MAF sensor Problem is inermittent or was re- | | Chieck MAF sensor for restrctions.
gnition on, engine off. paired and Powertrain Control such as leaves or other debis. Also,
Measure voltage between ground | | Module (PCM) memory was not || check sensor terminals for corrosion
and MAF sensor harmess. cleared. Check terminal connections | or loose connections. If OK, replace.
connector terminal 3. at PCM and MAF sensor. Clear code| | MAF sensor. Clear code and verity
Battery voltage should be present, | | and verify MAF is within normal MAF is within normal parameters.
is i parameters. —
VES| NO
Check sensor for restrictions such as leaves or other | | Repair open in wire supplying batery voltage o MAF.
debris. If OK, replace MAF sensor. Clear code and sensor. Clear code and verify MAF Sensor s within
verfy MAF is within normal parameers normal parameers,

v

CONTINUED ON
NEXT PAGE




[image: image536.png](CONTINUED FROM
PREVIOUS PAGE

Tum the ignition off.

Disconnect MAF sensar.

Meastre resisiance between ground and MAF sensor harness

connector terminal 4.

Resistance should be approximaely 1 ohm or less, is 7

VES|

0

Roplace MAF sensor. Clear code and verify MAF is
within normal parameters.

CONTINUED FROM
PREVIOUS PAGE

YES|

Repair open in wire botween MAF sensor harness.
connector terminal 4 and ground. Clear code and verify
MAF is within normal parameters.

gniton off, PCM and MAF sensor st disconnected.
Ground MAF sensor harness connector terminal 5

AT - Measre resistance between ground and ECM connector

€213 terminal 22.

MIT : Measure resistance between ground and ECM connector

C22-4terminal 2.

Resistance should be approximately 1 ohim or less, is 7

YES|

1
[

Verify PCM connectors are secure. If OK, replace MAF|
‘sensor with a known good component

Clear code and verify MAF sensor is within normal
parameters. If problem persists, replace ECM.

Repair open in wire between MAF sensor harnoss,
‘comector terminal § and PCM. Clear code and verfy
MAF is within norma parameters.
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	DTC
	Diagnostic item

	P0340
	Camshaft Position Sensor Circuit Malfunction


DESCRIPTION

	The Camshaft Position (CMP) sensor senses the Top Dead Center (TDC) point of the #1 cylinder in the compression stroke. The CMP sensor signal allows the ECM to determine the fuel injector sequence starting point.


TROUBLESHOOTING GUIDE

	DTC detection condition
	Probable cause

	Background

· When the engine is running, the Camshaft Position sensor outputs a pulse signal.

· The Engine Control Module checks whether the pulse signal is input.

Check Area, Judgement Criteria

· Sensor output voltage has not changed (no pulse signal is input) for 4 sec.

Check Area, Judgement Criteria

· Normal signal pattern has not been input for cylinder identification from the camshaft position sensor signal for 4 sec.
	· Camshaft Position sensor malfunction

· Open or shorted camshaft position sensor circuit or loose connector

· Engine control module failed


CIRCUIT DIAGRAM
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TEST PROCEDURE

[image: image543.jpg]« Tun the ignition switch on.
+ Connect scan ool to data link connector.
+ Verfy DTC PO340is sel.

~Tum the ignition on

- Disconnect Camshaft Position (CMP) sensor

+ Measure voltage between ground and CMP.
Sensor hamess connector terminal 3

Batery voltage should be present. s t?

YES

No

~ Turn the igrition of.

- Disconnect the CMP sensor

+ AT Disconnect PCM connector C21-2

- W/T: Disconnect PCM connector C:

+ Ground CMP sensor harness connector terminal
2

+ Measure resistance between ground and PCM
harniess connctor torminal 17 (for ATT) or 22
(for M),

Resistance measured should be approximately 1

ohm or less_Is 17

Repair oper in wire between CMP sensor harness
connecor terminal 3 and Join conector terminal 10.
Clear code and verify CMP sensor signal is within
nomal parameers.

vES

NO

~ Tum the ignion o,
- Disconnect the CMP sensor
+ AT: Disconnect PCM connector C21-2.
+ MIT: Disconnect PCM connector C22-4
+ Measure resistance between ground and CMP.
sensor hamess connector terminal 2.
Resistance should indicate an open circuit. Does 7
| Besiitance sioudindeoto on perckeit. DS |

Repair open in wire between CMP sensor harness
connector terminal 2 and PCM harmess connector
terminal. Cloar codo and verfy CMP sensor signal
is within normal parameers.

VES

[

~Tum the igniton of,

+ Disconnect the CMP sensor.

- Measure resistance between ground and CMP.
sensor haress connector terminal 1

Resistance measured should be approximaely 1

ohm or less. Is 7

Repair short 1o ground in wire between CMP
sensor harmess connector terminal 2 and PCM
harmess connector terminal. Clear code and verly
CMP sensor signal s within normal parameters.

vES

1
No

+ Inspect CMP sensor for debis or misadjustment
Niso verily timing is adjusted properly.
s CMP sensor and timing OK?

Repair open in wire between CMP sonsor harmess
connector terminal 1 and ground. Clear code and
very CMP sensor signal is within normal
parameters,

VES

1
[

Verify PCM connector 1s secure. Il OK, replace
PCM, Clear code and verify CMP sensor signal is
‘within normal parameters.

Repar or replace CMP sersor as needed. Clear
code and verify CMP seasor signal is within normmal
parameters.
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	DTC
	Diagnostic item

	P0335
	Crankshaft Position Sensor Circuit Malfunction


DESCRIPTION

	The Crankshaft Position (CKP) sensor consists of a magnet and coil located next to the flywheel. The voltage signal from the CKP sensor allows the Engine Control Module (ECM) to determine the engine of the RPM and Crankshaft Position.


TROUBLESHOOTING GUIDE

	DTC detection condition
	Probable cause

	Background

· When the engine is running, the Crankshaft Position sensor outputs a pulse signal.

· The Engine Control Module checks whether the pulse signal is input while the engine is cranking.

Check Area

· Engine is being cranked.

Judgment Criteria

· Sensor output voltage has not changed (no pulse signal is input) for 4 sec.

Check Area, Judgment

· Normal signal pattern has not been input for cylinder identification from the crankshaft position sensor signal and camshaft position sensor signal for 4 sec.
	· Crankshaft position sensor failed

· Open or shorted crankshaft position sensor circuit

· Engine control module failed


CIRCUIT DIAGRAM
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TEST PROCEDURE

[image: image550.jpg]+ Turn the ignition switch on.
+ Connect scan tool to data fink connector.
- Verly DTC P0335 s set

+ Turn the ignition on.

- Disconnect Crankshaft Position (CKP) sensor,

+ Measure voltage between ground and CKP
sensor hamess connector terminal 3,

Battery voltage should be present. Is i?

YES

1
NO

~ Turn the ignition of.
Disconnect the CKP sensor.

AIT: Disconnect PCM comector C21-2.

MIT: Disconnect PCM connector C22.4

+ AIT: Ground CKP sensor hamess connector

terminal 2. Measure resistance between ground

and PCM harness connector C21-2 terminal 17.

MIT: Ground CKP sensor harress connector

terminal 2. Measure resistance between ground

and PCM harness connector C22-4 terminal 22

Resistance measured should be approximaely 1

ohm or fess, s it?

Repar open in wire between CKP sensor hamess
connector terminal 3 and Joint connector teminal
13

Clear code and verify CKP sensor is within normal
parameters.

YES
T

1
NO
T

+ Turm the igniion of.

- Disconnect the CKP sensor

- ATT: Disconnect PCM connector C21-2. Meastre
resistance between ground and CKP sensor
harness connector terminal 2.

+ MIT: Disconnect PCM connector C22-4. Measure|
resistance between ground and CKP sensor
harness connector terminal 2.

Resistace should indicate an open circuit. Does ir7]

AIT: Repair open in wire between CKP sensor
harness connector terminal 2 and PCM harness
connector C21-2 terminal 5.

MIT: Repair open in wire between CKP sensor
harness connector terminal 2 and PCM harness
‘connector C22-4 terminal 19.

Clear code and verify CKP sensor is within normal
parameers.

VES

N4

CONTINUED ON
NEXT PAGE

1
NO
—_ T
AIT: Repair short o ground or another circuit in
wire between CKP sensor hamess connector
terminal 2 and PCM harness connector C21-2
terminal 5.
MIT: Repair short 1o ground o another circuit in
wire between CKP sensor hamess connector
terminal 2 and PCM harness connector C22-4
terminal 19,
Clear code and verify CKP sensor is within normal
parameters.





[image: image551.png]CONTINUED FROM
PREVIOUS PAGE

N

~Tum the ignition off.

+ Disconnect the CKP sensor.

+ Measure resistance between ground and CKP
sensor hamess connector terminal 1.

Resistance measured should be approximately 1

ohm or less. s it7

VES)
T

1
NO
T

~ Inspect CKP sensor for damage or debris.
Is CKP sensor OK?

Repair open or poor ground connection in ground
wire. Clear code and verify CKP sensor is within
normal parameters.

YES|
T

1
NO
T

+ Tum the ignition on,

+ Disconnect the CKP sensor.

~ PCM connector connected,

+ Measure voltage between ground and CKP
Sensor harness connector terminal 2.

Voltage should be approximately 5 volts. Is it?

Repair of replace CKP sensar.
Clear code and verify CKP sensor is within normal
parameters.

NO
T

1
YES
T

Verlfy PCM connector is secure. If OK, replace
CKP sensor with a known good component. Clear
Gode and verify CKP sensor is within normal
parameters. If problem persists, replace PCM.

Repair orreplace CKP sensor.
Clear code and verify CKP sensor is within normal
parameters.
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	DTC 
	Diagnostic item 

	P0112
P0113
	Intake Air temperature Circuit Low Voltage
Intake Air temperature Circuit High Voltage


DESCRIPTION

The Intake Air Temperature (IAT) sensor is in the MAF sensor. The IAT sensor is a variable resistor whose resistance changes as the temperature of the air flowing through the air intake changes. The Engine Control Module (ECM) uses the IAT sensor input to adjust fuel injector pulse width. When the temperature sensed is cold, the ECM enriches fuel mixture by increasing injector pulse width; as the air warms, the injector pulse width time is shortened.

TROUBLESHOOTING GUIDE

	DTC detection condition 
	Probable cause 

	Background

· The intake air temperature sensor converts the intake air temperature to a voltage and outputs it.

· The engine control module checks whether the voltage is within a specified range.

Check Area

· Sixty seconds or more have passed since the starting sequence was completed.

Judgment Criteria

· Sensor output voltage has continued to be 4.6V or higher [corresponding to an intake air temperature of -45°C (-49°F) or lower] for 4 sec.

· Sensor output voltage has continued to be 0.2V or lower [corresponding to an intake air temperature of 125°C (257°F) or higher] for 4 sec.
	· MAF sensor failed

· Open or shorted mass air flow sensor circuit, or loose connector

· Engine control module failed


CIRCUIT DIAGRAM

[image: image557.png]ey s
Sy o e s g
S A A o e





TEST PROCEDURE

[image: image558.jpg]+ Turn the ignition switch on.

- Connect scan tool to data link connector.

+ Verity DTC PO112 or POT13 is set

Is other DTC also set?

0

~ Engine at ambient temperature (overmight cool

down in shop recommended).
+ Measure air temperature of shop.
+ Turn the ignition on

+ Connect scan tool and observe intake air

temperature (IAT) sensor reading,

‘Scanned temperature should be very close to shop

air temperature, is 7

VES|

N4

CONTINUED ON
NEXT PAGE

No, scanned temperature
is above air lemperature
of shop,

No, scanned temperature
is below air temperature
of shop.

Yes, scanned lemperature
is very close to measured
air temperaure of shop.

+ Turm the igniton off.

- Disconnect MAF & IAT sensor.

+ Turn the ignition on.

+ Observe IAT sensor reading on
scantool

Scanned temperature should now

be -40°F (4.4°C).is it?

+ Tum the igniton off
+ Disconnect MAF & IAT sensor.
+ Turn the igniton on.

+ Measure voltage between
‘ground and MAF & IAT harness
connector terminal 2.

Voltage measured shouid be 4.5

1050 vols. is 7

No problem found at his time.
Faultis intermitient or was
tepaired and PCM memory was
ot cleared. Clear code and verify
IAT sensor is within normal
parameer

Clear code and verfy IAT sensor
7 normal parameters.

4
coumueo on

4

0 ves| [ Yes 45t 50volts | [No 0vorsis No, 12 volis s
is present. present. present
Replace MAF & IAT sensors. Repair short to battery vohage in

wire between MAF & IAT sensor
and PCM,

Clear code and verify IAT sensor
s within normal parameters.

CONTINUED ON
NEXT PAGE




[image: image559.jpg]'CONTINUED FROM
PREVIOUS PAGE

i

~ Tum the igniton off,

s

+ Disconnect MAF & AT sensor.

- Measure resistance between ground and MAF &
IAT sensor harness connector terminal 1.

Resistance should be approximately 1 oim or less,

VeS|
T

I—J—|

[
T

Replace MAF & IAT sensor,
Ciear codes and verify IAT sensor|
is within normal parameters.

CONTINUED FROM
PREVIOUS PAGE

Repar open in wire between MAF
& IAT sensor harmess connector
terminal 1 and PCM. Clear codes
and verlfy IAT sensor is within
normal parameters.

CONTINUED FROM
PREVIOUS PAGE

¥

+ MAF & AT sensor disconnected.

+ Tum the igniton off

+ AIT: Disconnect PCM connector C21-2.

+ MIT: Disconnect PCM connector C22-4.

+ Measure resistance between ground and MAF &
IAT sensor hamess connector termina 1.

Resistance should indicate an open circui, does it?

 MAF & IAT sensor disconnected.

« Tum the ignition off.

« AIT: Disconnect PCM connector C21-2

« MIT: Disconnect PCM connector C22-4,

+ Ground MAF & IAT sensor hamess connector
terminal 1.

+ AIT: Meastre resistance between ground and
PCN connector C21-2 termina 6.

« MIT: Measure resistance between ground and
PCM connector C22-4 terminal 11.

Resistance should be approximately 1 ohm of fess,

isi?

0 =

YES W

Repair short o ground in wiro
between MAF & IAT sensor
harness connector terminal 1 and
PCM. Clear code and verfy IAT
‘sensor is within normal

Verify PCM connectors are secure|
1f OK, replace MAF & AT sensor
Clear code and verify IAT sensor
s within normal parameters,

If problem persists, replace ECM.

Repair open in wire between MAF
&IAT sensor hamess connector
terminal 1 and PCM, Clear code
and verlfy IAT sensor s within
normal parameters.

parameters.
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	DTC
	Diagnostic item

	P0141
	Oxygen Sensor Heater Circuit Malfunction (Bank 1, Sensor 2)


DESCRIPTION

	To obtain a high purification rate for the CO, HC and NOx components of the exhaust gas, a three way catalytic converter is used, but for the most efficient use of the three-way catalytic inverter, the ratio of the air must be precisely controlled so that it is always close to the stoichiometric air-fuel ratio. The oxygen sensor has the characteristic whereby its output voltage changes suddenly in the vicinity of the stoichiometric air-fuel ratio. This characteristic is used to detect the oxygen concentration in the exhaust gas and provide feedback to the computer for control of the air-fuel ratio. When the air-fuel ratio becomes LEAN, the oxygen concentration in the exhaust increases and the oxygen sensor informs the ECM of the LEAN condition (small electromotive force: 0V). When the air-fuel ratio is RICHER than the stoichiometric air-fuel ratio the oxygen concentration in the exhaust gas is reduced and the oxygen sensor informs the ECM of the RICH condition (large electromotive force: 1V).
The ECM determined by the electromotive force from the oxygen sensor whether the air-fuel ratio is RICH or LEAN and controls the injection time accordingly. However, if malfunction of the oxygen sensor causes output of abnormal electromotive force, the ECM is unable to perform an accurate air-fuel ratio control. The heated oxygen sensors include a heater which heats the Zirconia element. The heater is controlled by the ECM. When the intake air volume is low (the temperature of the exhaust gas is low), current flows to the heater to heat the sensor for accurate oxygen concentration detection.


TROUBLESHOOTING GUIDE

	DTC detection condition
	Probable cause

	Background

· The Engine Control Module checks whether the heater current is within a specified range when the heater is energized.

Check Area

· Battery voltage is between 12 and 16V.

Judgment Criteria

· Heater current of the front heated oxygen sensor heater (Bank 1 Sensor 2) has continued to be 0.2 A or less, or 3.5 A or more for 6 sec.

· Monitored only once per trip.
	· Open or shorted oxygen sensor heater circuit

· Open circuit in oxygen sensor heater

· Engine control module failed


CIRCUIT DIAGRAM
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TEST PROCEDURE

[image: image566.jpg]Tum the igniion switch on.
+ Connect scan tool to data link connector,
Verity DTC PO141 is set

Disconnect rear oxygen sensor

+ Start engine.

- Moasure voltage between oxygen sensor harmess
connoctor terminal 3 and ground,

Voltage should be between 12 and 16 volts, s 17

VES
T

!
No
T

~Turn the igniion switch off.

+ Disconnect the rear oxygen sensor disconnecied.

« AIT: Disconnect PCM connector C21-1. Ground rear
oxygen sensor hamess connecior terminal 4

+ Measure resistance botween ground and PCM
connector C21-2 lerminal 17,

« MIT: Disconnect PCM connector C22-3, Ground rear
Oxygen sensor hamess connector terminal 4

+ Measure resistance between ground and PCM
connector C22-4 terminal 22.

Resistance measured should be approximately 1 ohm

orless. Is 7

'AIT: Repai open in wire between engine comportment
junction block terminal and oxygen sensor hamess
connector terminal 3.

MIT: Repair open in wire between engine comporment
Junction block terminal and oxygen sensor hamess.
connector termina 3

Clear code and verify oxygen sensor is within

nommal porameters.

VES
T

NO
T

~ Tum the ignition swich off,

- Disconnect the rear oxygen sensor disconnected.

+ AT: Disconnect PCM connector C21-1. Measure
resistance botween ground and oxygen sensor
hamess connector erminal 4.

+ WIT: Disconnect PCM connector C22-3. Measure.
resisiance between ground and oxygen sensor
harmess connector terminal 4

Resistance should indicate an open circu. Does it?

AT Repalr open in vire between PCM harness
connector C21-1 terminal 26 and oxygen sensor
harmess connector terminal 4

MIT: Repair open n wir between PCM harmess
connector C22-3 terminal 4 and oxygen sensor
hamess connector terminal 4

Clear code and verify oxygen sensor is wiin normal
parameters.

YES

+ Ignition swich of

+ Rear oxygen sensor disconnected.

+ Measure resistance between terminals 3 and 4 of
oxygen sensor connector.

Is resistance within normal parameters (7-9 ohms)?

AIT: Repair short 10 ground of another circul n wire
betweenPCM harmess connector C21-1 terminal 17
and oxygen sensor hamess connector terminal 4
MIT: Repair short o ground or another cicut in wire
between PCM harmess connecior C22-4 terminal 22
and oxygen sensor harmess connector terminal 4
Clear code and verify oxygen sensor fs within normal
parameters.

vES
T

1
No
T

Verity PCM connector is secure. f OK, replace Rear
Oxygen sersor. Clear code and verfy oxygen sensor
Is within normal parameters. If problern persiss,
replace PCM.

Replace oxygen sensar. Clear code and verify oxygen
sensor fs within nomal parameters.
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	DTC
	Diagnostic item

	P0136
	Oxygen Sensor Circuit Malfunction (Bank 1, Sensor 2)


DESCRIPTION

	To obtain a high purification rate for the CO, HC and NOx components of the exhaust gas, a three way catalytic converter is used, but for the most efficient use of the three-way catalytic inverter, the ratio of the air must be precisely controlled so that it is always close to the stoichiometric air-fuel ratio. The oxygen sensor has the characteristic whereby its output voltage changes suddenly in the vicinity of the stoichiometric air-fuel ratio. This characteristic is used to detect the oxygen concentration in the exhaust gas and provide feedback to the computer for control of the air-fuel ratio. When the air-fuel ratio becomes LEAN, the oxygen concentration in the exhaust increases and the oxygen sensor informs the ECM of the LEAN condition (small electromotive force: 0V). When the air-fuel ratio is RICHER than the stoichiometric air-fuel ratio the oxygen concentration in the exhaust gas is reduced and the oxygen sensor informs the ECM of the RICH condition (large electromotive force: 1V).
The ECM determined by the electromotive force from the oxygen sensor whether the air-fuel ratio is RICH or LEAN and controls the injection time accordingly. However, if malfunction of the oxygen sensor causes output of abnormal electromotive force, the ECM is unable to perform an accurate air-fuel ratio control. The heated oxygen sensors include a heater which heats the Zirconia element. The heater is controlled by the ECM. When the intake air volume is low (the temperature of the exhaust gas is low), current flows to the heater to heat the sensor for accurate oxygen concentration detection.


TROUBLESHOOTING GUIDE

	DTC detection condition
	Probable cause

	Background

· The Engine Control Module checks for an open circuit in the heated oxygen sensor output line.

Check Area

· Coolant temperature sensor: Normal.

· Heated oxygen sensor signal voltage has continued to be 0.1V or lower for 3 min. or more after the staring sequence was completed.

· Engine coolant temperature is 80°C (176°F) or more.

· Engine speed is higher than 1,200 r/min.

· Engine load is 25% or more.

· Monitoring Time: 7 - 10 sec.

Judgment Criteria

· Input voltage supplied to the engine control module interface circuit is 4.5V or more when 5V is applied to the heated oxygen sensor output line via a resistor.

· Making the air-fuel ratio 15% richer doesn't result in raising the heated oxygen sensor output voltage beyond 0.1V.
	· Heated oxygen sensor failed

· Open circuit in heated oxygen sensor output line

· Engine control module failed


CIRCUIT DIAGRAM
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TEST PROCEDURE

[image: image573.jpg]« Tum the ignition switch on.
+ Connect scan tool to data link connector.

+ Verify DTC PO136 or PO154 is et
Are other DTCs also set?

0
T

YES

+ Start engine and warm it 1o normal operating temperature.

« Tur on air conditioning ( equipped).

+ Increase engine speed to 4000 RPM and, using scan tool, monitor

oxygen sensor is vokage.

Voltage should vary between 0 and 900mV. Does it?

Repair conaitions tha caused other
DICs o set. Refer to the appropriate
DTC test procedures,

No.voltage s | [No.voltage s | [No, 0vols| [ o, vortage. No_valtage Ves, votage
constant approximately 5 | | present. | | varies but says | | varies but stays | | varies between
between or 12 volts and below 500mV | | above 500mY | | 100 and S00mv.
19 and samv._| | constant. (ean) ich)
I
Repar short 1o
voltage i wiing
haess. Clear \V \V
code and verify CONTINUED ON
oxygen sensor CONTINUED ON ol
is within normal NEXT PAGE
porameters
Wi runving the engine, measure] | - Disconnect oxygen sensor connector
voltage (beckprobe) between rear | | Does voltage now read between 19 and 58mV on
oxygen sensor connector terminals| | scan tool?
Tand2
Does vollage very above and below
s00mv?
!
[ Yes

\4

CONTINUED ON
NEXT PAGE

Repair short o ground in wire between oxygen
Sensor harness connector terminal 1 and ground,
Clear code and verfy oxygen sensor is wihin
normal parameters.

Replace orygen
sensor. Clear
code and verify
oxygen sensor
is within normal
parameters,
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PREVIOUS PAGE
VES NO
+ Turm the ignition off Replace oxygen sensor

+ ATT: Disconnect PCM connector C21-3. or code and verify oxygen sensor

+ WT: Disconnect PCM connector C22-4. 15 within normal parameters.

* Disconnect rear oxygen sensor.

+ Ground rear oxygen sensor hamess connector terminal 2

+ AIT: Measure resistance of wire between oxygen sensor harness|
connector terminal 2 and PCM connector C21-2 terminal 17.

+ MT: Meastre resistance of wire between oxygen sensor harness|
connector terminal 2 and PCM connector G22-4 terminal 22

Resistance measured should be approximaely 1 ohm or less. I 17

VES NO

T T
Verify PCM connectors are secure. If OK, replace Rear Oxygen Repair open wire or cause of high
sensor. resistance. Clear code and verify
Clear code and verify oxygen sensor is within nomal ‘oxygen sensor is within normal
parameters. If problem persists, replace PCM, parameters.

CONTINUED FROM CONTINUED FROM
PREVIOUS PAGE PREVIOUS PAGE
Voltage varies but stays below Voliage varies but stays above
500mV (lean) 500mV (rich)
T
+ Inspect air nlet downstream of air flow sensor for leaks or
damage.

 Inspect exhaust manifold for cracks
Ave any leaks or damage found?

[ 1

VES [X

T T
Repair leaks of replace exhaust + Perform a fuel pressure test.
‘manifold I fuel pressure within speciication and o pressure leak
Clear code and verify oxygen sensor is observed?
is within normal parameters.

E

CONTINUED ON
NEXT PAGE
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W

Voltage varies between 0 and
S00mV.

YES
T

NO
T

= Tum the igniion off.

- Disconnect igniton coil connector.

+ Measure voltage drop across negaive battery cable by
‘connecting voltmeter between negative battery post and cable.
attachment point on engine while cranking the engine.

Voitage drop measured should be less than 0.5 vols, is 7

Follow diagnostic procedures.
outined in shop manual. Cleer code
and verily oxygen sensor s within
normal parameters.

VES

]
NO
T

- Disconnect negative battery terminal
+ Measure resistance between generator case and engine ground

point
Resist

ince measured should be approximately 1 ohm or less, is 17

Replace negative battery cable.
Clear code and veriy oxygen sensor
is within normal parameers.

VES
T

1
NO
T

+ If Malfunction Indicator Lamp (MIL) is trning on intermittently
and DTC PO13315 set, problem is most likely a poor ground
circui, Clean negative battery terminal and engine ground. Also
clean mating surfaces of generator housing and engine block

+ If Malfunction Indicator Lamp (MIL) was on and DTC PO136 s
set, replace oxygen sensor

+ Clear code and verify oxygen sensor is within normal parameters.

Clean mating surfaces of generator
housing and engine block. Clear
code and verify oxygen sensor is
within normal parameters.
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	DTC
	Diagnostic item

	P0135
	Oxygen Sensor Heater Circuit Malfunction (Bank 1, Sensor 1)


DESCRIPTION

	To obtain a high purification rate for the CO, HC and NOx components of the exhaust gas, a three way catalytic converter is used, but for the most efficient use of the three-way catalytic inverter, the ratio of the air must be precisely controlled so that it is always close to the stoichiometric air-fuel ratio. The oxygen sensor has the characteristic whereby its output voltage changes suddenly in the vicinity of the stoichiometric air-fuel ratio. This characteristic is used to detect the oxygen concentration in the exhaust gas and provide feedback to the computer for control of the air-fuel ratio. When the air-fuel ratio becomes LEAN, the oxygen concentration in the exhaust increases and the oxygen sensor informs the ECM of the LEAN condition (small electromotive force: 0V). When the air-fuel ratio is RICHER than the stoichiometric air-fuel ratio the oxygen concentration in the exhaust gas is reduced and the oxygen sensor informs the ECM of the RICH condition (large electromotive force: 1V).
The ECM determined by the electromotive force from the oxygen sensor whether the air-fuel ratio is RICH or LEAN and controls the injection time accordingly. However, if malfunction of the oxygen sensor causes output of abnormal electromotive force, the ECM is unable to perform an accurate air-fuel ratio control. The heated oxygen sensors include a heater which heats the Zirconia element. The heater is controlled by the ECM. When the intake air volume is low (the temperature of the exhaust gas is low), current flows to the heater to heat the sensor for accurate oxygen concentration detection.


TROUBLESHOOTING GUIDE

	DTC detection condition
	Probable cause

	Background

· The Engine Control Module checks whether the heater current is within a specified range when the heater is energized.

Check Area

· Battery voltage is between 12 and 16V.

Judgment Criteria

· Heater current of the front heated oxygen sensor heater (Bank 1 Sensor 1) has continued to be 0.2 A or less, or 3.5 A or higher for 6 sec.

· Monitored only once per trip.
	· Open or shorted oxygen sensor heater circuit

· Open circuit in oxygen sensor heater

· Engine control module failed


CIRCUIT DIAGRAM
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TEST PROCEDURE

[image: image582.jpg]« “Turn the ignition switch on.
« Connect scan tool to data link connector,
« Verify DTC PO135 or PO155 i Set.

+ Disconnect front oxygen sensor.

+ Start engine.

« Measure voltage between oxygen sensor
harness connector terminal 3 and ground.

Voltage should between 12 and 16 volts. Is 7

vEs
T

NO
T

“Turm the ignition switch o
Disconnect the front axygen sensor
AIT: Disconnect PCM connector C21-1
‘Ground front oxygen sensor harness terminal 4
Measre resistance between ground and PCM
harness connector C21-2 teminal 17
MIT: Disconnect PCM connector C22.3.
Ground front oxygen sensor harmess terminal 4
- Measure resistance between ground and PCM
haress connector G224 terminal 22.
Resistance should be 1 ohm or less. s it?

AT Repair open or short o ground in wire
between engine compartment junction block
terminal and oxygen sensor hamess connector
terminal 3

IT: Repair open or short to ground in wire:
between engin compartment junction block
terminal and oxygen sensor harmess connector
terminal 3

Clear code and verfy oxygen sensor is within
normal parameters.

YES
T

1
NO
T

+ Tum the ignition swich off.

+ Disconnect the front oxygen sensor

+ ATT: Disconnect PCM connector C21-1. Measure
resistance between ground and oxygen sensor
hamess connector terminal 4,

+ MIT: Disconnect PCM connector C22-3. Measure|
resistance between ground and oxygen sensor
harness connector terminal 4.

Resistance should indicate an open circuit. Does it?

4

CONTINUED ON
'NEXT PAGE

AIT: Repair open in wire between oxygen sensor
harness connector terminal 4 and PCM ha
connector C21-1 terminal 3,

WIT: Repair open in wire between oxygen sensor
harness connector terminal 4 and PCM harness
connector C22-3 terminal 10,

Clear code and verify oxygen sensor is within
normal parameters.
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VES
T
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T

+ Tum the ignition switch off

+ Disconnect the front oxygen sensor.

+ Measure resistance between terminals 3 and 4
of oxygen sensor connector.

Is resistance within normal parameters

(11-14 ohms)?

AIT: Repair short to ground or another circut in
wire belween oxygen sensor haress connector
terminal 4 and PCM harness connector C21-1
terminal 3.

MIT: Repair short 1o ground o another circuit in
wire belween oxygen sensor haress conneclor
terminal 4 and PCM harmess connector C22-3
terminal 10.

Clear code and verify oxygen sensor is within
normal parameters.

VES

1
NO
T

T

Verify PCM connector is secure. If OK, replace Fron]

Oxygen Sensor wih a known good component.
Ciear code and very oxygen sensor is witin
ormal parameters. I problem persiss,feplace
BCM.

Replace oxygen sensor, Clear code and verlfy
oxygen sensor is within normal parameters,
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	DTC
	Diagnostic item

	P0132
P0133
P0134
	Oxygen Sensor Circuit Malfunction (Open)
Oxygen Sensor Circuit Malfunction (Bank 1, Sensor 1)
Oxygen Sensor Circuit Malfunction (No Activity)


DESCRIPTION

	To obtain a high purification rate for the CO, HC and NOx components of the exhaust gas, a three way catalytic converter is used, but for the most efficient use of the three-way catalytic inverter, the ratio of the air must be precisely controlled so that it is always close to the stoichiometric air-fuel ratio. The oxygen sensor has the characteristic whereby its output voltage changes suddenly in the vicinity of the stoichiometric air-fuel ratio. This characteristic is used to detect the oxygen concentration in the exhaust gas and provide feedback to the computer for control of the air-fuel ratio. When the air-fuel ratio becomes LEAN, the oxygen concentration in the exhaust increases and the oxygen sensor informs the ECM of the LEAN condition (small electromotive force: 0V). When the air-fuel ratio is RICHER than the stoichiometric air-fuel ratio the oxygen concentration in the exhaust gas is reduced and the oxygen sensor informs the ECM of the RICH condition (large electromotive force: 1V).
The ECM determined by the electromotive force from the oxygen sensor whether the air-fuel ratio is RICH or LEAN and controls the injection time accordingly. However, if malfunction of the oxygen sensor causes output of abnormal electromotive force, the ECM is unable to perform an accurate air-fuel ratio control. The heated oxygen sensors include a heater which heats the Zirconia element. The heater is controlled by the ECM. When the intake air volume is low (the temperature of the exhaust gas is low), current flows to the heater to heat the sensor for accurate oxygen concentration detection.


TROUBLESHOOTING GUIDE

	DTC detection condition
	Probable cause

	Background

· When the heated oxygen sensor begins to deteriorate, the oxygen sensor signal response becomes poor.

· The Engine Control Module forcibly varies the air/fuel mixture to make it leaner and richer and checks the response speed of the heated oxygen sensor. 
In addition, the Engine Control Module also checks for an open circuit in the heated oxygen sensor output line.

Check Area

· Coolant temperature sensor: Normal.

· Heated oxygen sensor signal voltage has continued to be 0.1V or lower for 3 min. or more after the staring sequence was completed.

· Engine Coolant Temperature is higher than 80°C (176°F).

· Engine speed is higher than 1,200 r/min.

· Engine load is 25% or more. Judgment Criteria

· Input voltage supplied to the engine control module interface circuit is 4.5V or more when 5V is applied to the heated oxygen sensor output line via a resistor.

Check Area

· Coolant temperature sensor: Normal.

· Engine Coolant Temperature is 50°C (122°F) or more.

· Engine speed is between 1,500 and 3,000 r/min or 1,100 and 3,000 r/min.

· Engine load is 25 - 60%.

· Intake air temperature is -10°C (14°F) or more.

· Under the closed loop air-fuel control.

· Monitoring Time: 8sec.

Judgment Criteria

· When the air-fuel ratio is focibly changed (lean to rich and rich to lean), the heated oxygen sensor signal doesn't provide response within 1.28 sec.

· Monitored only once per trip.
	· Heated oxygen sensor deteriorated

· Open circuit in heated oxygen sensor output line

· Engine control module failed


CIRCUIT DIAGRAM
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TEST PROCEDURE

[image: image590.jpg]« Tum the ignition switch on.
+ Connect scan tool to data link connector.

« Verify DTC P0132, PO133, PO134 or POT541s set.
Are other DTCs also set?

,
T T
« Tum on air conditioning (i equipped). other DTCS o be set. Refer to DTC
TR L R [
e o et
St | oot s | | e || miecbanen
between 19 and | | or 12 volts. (lean). {rich).
:
T
code and verify
ks AT coumep on
R | [ D S
wvoltage (backprobe) between front | | Does voltage now read between 19 and 58mV on
el 4
500mV?
)
5 s
X :
V Repair short to ground in wire between oxygen Replace oxygen
sowimiEson e o i it | | S oo
i

parameters,




[image: image591.jpg]CONTINUED FROM
PREVIOUS PAGE

A\

VES

NO

Turn the ignition off.
Disconnect front oxygen sensor.

+ NIT: Disconnect PCM connector C21-3.

MIT: Disconnect PCM connector C22-4

+ Ground front oxygen sensor hamess connector terminal 2.

AIT: Measure resistance between ground and PCM harness
connector C21-2 terminal 17.

MIT: Measure resistance between ground and PCM harmess
connector C22-4 terminal 22.

Resistance measured should be approximately 1 ohm or ess. Is t7

Replace oxygen sensor. Clear code
and verify oxygen sensor is within
normal parameters

VES
T

NO
T

Verify PCM connectors are secure. If OK, replace Front Oxygen
sensor with a known comporient of good qualiy. Clear code and
verify oxygen sensor is within normal parameters

if problem persiss, replace PCM.

Repair open wire or cause of high
resistance. Clear code and verify
oxygen sensor is within normal
parameters.

CONTINUED FROM
PREVIOUS PAGE

CONTINUED FROM
PREVIOUS PAGE

v

Voltage varies but stays below
500mV (lean)

Voltage varies but stays above
500mV (rich).

+ Inspect ai nlet downstrea of air low sensor for leaks or
damage.

 Inspect exhaust manifold for cracks.

Ave any leaks or damage found?

VES NO
T T

Repair leaks of replace exhaust + Perform a fue pressure test

manifold. Clear code and verity Is fuel pressure within specification and no pressure leak down

‘oxygen sensor is within normal is observed?

parameters.

7

CONTINUED ON
NEXT PAGE
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Voltage varies between 0 and
S00mV.

YES
T

[
T

~ Tum the igniion of,

+ Disconnect the connector at the igntion coi.

+ Measure voltage drop across negative battery cable by
connecting volimeter between negative battery post and cable
attachment point on engine while cranking the engine.

Meastred voltage drop should be less than 0.5 volts, is 7

Follow diagnostic procedures.
Clear code and verify oxygen
Sensor is within normal parameters.

VES
T

]
NO
T

- Disconnect negative batery terminal

+ Measure resistance between generator case and an engine
ground point.

Resistance measured should be approximately 1 ohm orless. I i7)

Replace negalive battery cable.
Clear code and verify oxygen
sensor is within normal parameters.

VES
T

1
NO
T

« If Malunction Indicator Lamp (MIL) s tumed on intermittently
and DTC POT33 s Set, the problem is most likely a poor ground
circuit Clean negative batery terminal and engine ground. Also
clean mating surfaces of generator housing and engine block.

+ If Malfunction Indicator Lamp (MIL) was on and DTC PO133is
sel, replace oxygen sensor.

- Clear code and verlfy oxygen sensor is within normal parameters.

Clean mating surfaces of generator
housing and engine block. Clear
code and verify Oxygen sensor is
within normal parameters.
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	DTC
	Diagnostic item

	P0121
P0122
P0123
	Throttle Position Circuit Range/Performance Problem
Throttle Position Circuit Low Voltage
Throttle Position Circuit High Voltage


DESCRIPTION

	The throttle position (TP) sensor mounts on the side of the throttle body and is connected to the throttle blade shaft. The TP sensor is a variable resistor (potentiometer) whose resistance changes according to the throttle blade shaft position. During acceleration, the TP sensor resistance decreases; during deceleration, the TP sensor resistance increases. The TP sensor also includes an idle position switch. The switch is closed in the idle position. The Engine Control Module (ECM) applies a reference voltage to the TP sensor and then measures the voltage that is present on the TP sensor signal circuit. The ECM uses the TP sensor signal to adjust the timing and injector pulse width. The TP sensor signal along with the MAP sensor signal is used by the ECM to calculate the engine load.


TROUBLESHOOTING GUIDE

	DTC detection condition
	Probable cause

	Background

· The Throttle Position sensor outputs a voltage which is proportional to the throttle valve opening angle.

· The Engine Control Module checks whether the voltage output by the throttle position sensor is within a specified range. 
In addition, it checks that the voltage output does not become too large while the engine is idling.

Check Area, Judgment Criteria

· With the close Throttle Position switch se to ON, the sensor output voltage has continued to be 2V or higher for 4 sec.

· Sensor output voltage has continued to be 0.2V or lower for 4 sec.

Check Area

· Engine speed is between 500 and 3,000 r/min.

· Engine load is lower than 30%.

Judgment Criteria

· Sensor output voltage has continued to be 4.6V or higher for 4 sec.
	· Throttle Position sensor failed or maladjusted.

· Open or shorted Throttle Position sensor circuit, or loose connector.

· Closed Throttle Position switch ON malfunction.

· Closed Throttle Position switch signal wire shorted.

· Engine control module failed.


CIRCUIT DIAGRAM
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TEST PROCEDURE

[image: image599.jpg]+ Turn the ignition switch on.
+ Connect scan 100l o data link connecor.
« Verify DTC P0121, P0122 0 PO123 5 set.
Ave any other codes also set?

NO

engine

between

+ Tum the ignition on with the.

iding,

+ Using scan tool, observe throttle
position sensor output.
Throttle position output should be

0.3V and 09V, is 17

No, output is above 0.9V or
below 0.3V.

No, outputis

above 0.9V

Yes, output is between 0.3V
and 0.9V.

+ Tum the ignition on, with the
engine off

+ Throttle should be fully released.

+ Attempt to ajust TP Sensor

~ Tur the gaition
- Disconnect TP s
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+ Using scan (ool

of.
ensor

on (engine o).
measure volage.

Problem s intermitient or was
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any codes and verify TP sensor is

B;
conTinuED O
ONTRAIED O

NO
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Voltage should be
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AIT: Repair short 0 voltage in wire
between TP sensor hamess con
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connector C21-3 terminal 6

MIT: Repair short t0 voltage in vire.
between TP sensor harness con
nector terminal 3 and PCM harmess|
connector C22-4 terminal 11

Clear any codes and verity TP

output voltage to between 0.4 | | Voltage should be 0 vois. Is it?
and 0.5 volts. wiithin normal parameters.
Can TP sensor voltage be adjusted
as specified?
r 1
YES.
T T
Replace TP sensor. Clear any codes|
and verity TP sensor is within normall
parameters.
L. i

sensor is within normal parameters,

4

CONTINUED ON
NEXT PAGE.
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PREVIOUS PAGE

B

« Tum the ignition off

+ Disconnect TP sensor.

+ Tum the ignition on,

+ Using a voltmeter, measure voltage between
ground and TP sensor harness conneclor
terminal 2.

5 volts should be presen. Is it?

YES
T

+ Tum the ignition on with the engine of.

+ Disconnect the TP sensor.

+ Measure resistance between ground and TP
sensor hamess connector terminal 1

Resistance should be approximately 1 ohm of less.

Isit?

AIT: Repair open in wire between TP sensor
hamess connector terminal 2 and PCM hamess.
connector C21-2 terminal 6.

MIT: Repair short o voltage in wire between TP
sensor hamess connector terminal 2 and PCM
hamess connector C22-4 terminal 11

Clear any cades and verify TP sensor is within
normal parameters.

YES
T

1
[
T

+ Connect a fused jumper across TP sensor
haress connector terminals 1 and 2.

+ Using scan tool, observe TP sensors output
voltage.

Voliage should be above 4.8 volts. Is t?

AIT: Repair poor ground or open in wire between
TP sensor harmess connector terminal 1 and PCM.
hamess connector C21-3 terminal 17

MUT: Repair poor ground or open in wire between
TP Sensor harmess connector terminal 1 and PCM.
harmess C22-4 terminal 22.

Clear code and veriy TP sensor is within normal

parameters.

NO
T

YES
T

+ Tum the ignition off.

+ Fused jumper in place.

+ AIT: Measure voltage (backprobe) between
ground and PCM connector C21-2 terminal 6

+ MIT: Measure votage (backprobe) between
ground and PCM connector C22-4 terminal 11

5 volts should be present. s it7

\

CONTINUED ON
NEXT PAGE

Replace TP sensor.
Clear code and verily TP sensor is within normal
parameters
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1
VES| NO

T

« Tum the ignition off

+ Disconnect the TP sensor

+ Measure resistance between TP sensor connector terminal
1 and TP sensor terminal 3 while moving the throtte valve:
fromidle to open position.

Resistance should indicate a short crcuit in the idle position,

and an open circuit with the throtle valve in an open position.

Ave resistance measurements OK?

Replace throltle position sensor.
Clear code and verify TP sensor is

within

VES|
T

1
NO
T

normal parameters.

Verify PCM connector is secure. If OK, replace the TP sensor.
If problem persists, replace PCM, Clear any codes and verfy
TP sensor is within normal parameters.

Replace the TP sensor.
Clear any codes and verfy TP sensor

is withi

in normal parameters.
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	DTC
	Diagnostic item

	P0201, P0202
P0203, P0204
	Injector Circuit Malfunction (Cylinder-1, Cylinder-2, Cylinder-3, Cylinder-4)


DESCRIPTION

	The fuel injectors are solenoid operated valves that are normally closed. When a fuel injector solenoid is energized (pulsed) the injector needle valve moves, allowing pressurized fuel to pass through the injector and mix with the air entering the engine. Each fuel injector (there is one for each engine cylinder) is mounted in the intake manifold and is positioned to spray fuel into a cylinder head intake port.
The Engine Control Module (ECM) controls injector timing and pulse width (how long the fuel injectors are turned on). The ECM pulses the fuel injectors based on information provided by its network of engine sensors. The ECM uses the crankshaft position sensor to determine when to pulse the injectors. Engine coolant temperature, intake air temperature, air flow and throttle position data are all used by the ECM to calculate injector pulse width.
The ECM also uses its network of sensors to determine whether all injectors should be pulsed at the same time (simultaneous injection) or each injector should be pulsed individually (sequential injection). Sequential injection is almost always used during normal engine operation and simultaneous injection may be used when the engine is being cranked.


TROUBLESHOOTING GUIDE

	DTC detection condition
	Probable cause

	Background

· A surge voltage is generated when the injectors are driven and the current flowing to the injector coil, is shut off.

· The engine control module checks this surge voltage.

Check Area

· Engine speed is between 50 and 1,000 r/min

· Throttle position sensor output voltage is 1.16V or less.

· Monitoring Time: 4 sec.

Judgment Criteria

· Injector coil surge voltage (system voltage +2V) has not been detected for 4 sec.
	· Injector failed

· Open or shorted injector circuit, or loose connector

· Engine control module failed


CIRCUIT DIAGRAM
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TEST PROCEDURE

[image: image608.jpg]+ Tum the ignition switch on

+ Connect scan 100l to data link connecto.

+ Verify DTC PO201, PO202, PO203 or PO204 .
set.

+ Engine iding at normal operating temperature.
Disconnect the fuel injectors, one at @ time, and
note the drop in engine speed for each one.,

Engine speed should drop the same amount for

each fuel injector, does it7.

YES

+ Turn the ignition off

- Disconnect fuel injector connector.

+ Turm the ignition on.

+ Measure voltage between ground and fuel
injector harness connector terminal 2.

Battery voltage should be present.Is it?

Problem is intermitent or was repaired and Engine
Control Module (PCM) mermory was ot cleared.
Clear code and veriy fuel njector functions.

YES
T

NO
T

+ Disconnect the fuel inector.
+ Turn the ignition off

+ AIT: Disconnect PCM connector C21-1. Ground
fuel injoctor harness connector terminal 1
Measure resistance between ground and PCM
connector C21-1

MIT: Disconnect PCM connector C22-1, Ground
fuel injector harness connector terminal 1
Measure resistance between ground and PCM
connector C22-1

Resistance measured should be approximately 1
ohm o less Is it?

Repair open in wire betwoen engine compartment
junction block terminal 11 and fuel injector's
harness connector terminal 2.

Clear code and verify fuel injector functions.

YES

[

- Tum the ignition off

- Disconnect the fuel injector

+ IT: PCM connector C21-1 disconnected.
Measure resistance between ground and fuel
injector harness connector terminal 1

+ MIT: PCM connector C22-1 disconnected.

+ Measure resistance between ground and fuel
injector harness connector terminal 1

Resistance should indicate an open circuit. Does it?

CONTINUED ON
NEXT PAGE

ATT: Repair open in wire between PCM harness.
connector C21-1 terminal and fuelinjector harness
‘connector terminal 1,

MIT: Repair open in wire between PCM hamess
connector C22-1 terminal and fuel injector harness
connector terminal 1

Clear code and verify fuel injector functions.
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- Disconnect the fuel injector

+ Measure resistance between fuel injector
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Resistance should be approximately 14.5 ohms at

68 (20C). I t?

AIT: Repair short o ground or another circut in
wire between PCM harness connector C21-1
terminal and fuel injector harness connector
terminal 1

MIT: Repair short to ground or ancther circuitin
wire between PCM harness connector C22-1
terminal and fuel injector harmess connector
terminal 1.

Clear code and verify fuel injector functions.
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Verify PCM connector is secure. If OK, replace
fuel injector with a known good component. Clear
code and verfy uel injector operates.

If problem persists, replace PCM.

Replace fuel njector.

Clear code and verify fuel injector operates,
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	DTC
	Diagnostic item

	P0443
	Purge Control Solenoid Valve Malfunction


DESCRIPTION

	The evaporative system reduces hydrocarbon emission by trapping fuel tank vapors until they can be burned as part of the incoming fuel charge. Evaporating fuel is stored in a charcoal canister until it can be flushed into the intake manifold.


TROUBLESHOOTING GUIDE

	DTC detection condition
	Probable cause

	Background

· The engine control module checks current flows in the evaporative emission purge solenoid drive circuit when the solenoid is ON and OFF.

Check Area

· Battery voltage is 10V or higher.

Judgment Criteria

· Solenoid coil surge voltage (system voltage +2V) is not detected when the EVAP emission vent solenoid is turned on/off.
	· Evaporative emission purge solenoid failed

· Open or shorted evaporative emission purge solenoid circuit, or loose connector

· Engine control module failed


CIRCUIT DIAGRAM
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TEST PROCEDURE

[image: image616.jpg]Turn the ignition switch on.
Connect scan tool to data link connector.
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PCSV harness connector terminal 1

- Measure resistance between ground and PCM
harness connector C21-1 terminal 34.

+ MIT: Disconnect PCM connector C22-1. Ground
PCSV harness connector terminal 1
Measure resistance between ground and PCM
harness connector C22-1 terminal 9.
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Joint connector terminal 17 and PCSV connector
terminal 2

Clear codes and verify PCSV is within normal
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+ Tum the ignition off

+ Disconnect the PCM.

+ Disconnect the PCSV solenoid valve.

+ Measure resistance between ground and purge
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CONTINUED ON
NEXT PAGE
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Clear code and verify code does not reappear.

YES
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Verify PCM connector is secure. If OK, replace:
purge control solenoid valve with a known good
component. Clear code and verify purge control
Solenoid valve is within normal parameters

If problem persists, replace PCM.

Replace purge control solenoid valve.
Clear code and verify purge control solenoid valve.
is within normal parameters.
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	DTC
	Diagnostic item

	P0421
	Warm Up Catalyst Efficiency Below Threshold (Bank 1)


DESCRIPTION

	The ECM compares the waveform of the oxygen sensor located in front of the catalyst with the waveform of the oxygen sensor located after the catalyst to determine whether or not catalyst performance has deteriorated. Air-fuel ratio feedback compensation keeps the waveform of the oxygen sensor in front of the catalyst repeatedly changing back and forth from rich to lean. 
If the catalyst is functioning normally, the waveform of the oxygen sensor after the catalyst switches back and forth between rich and lean much more slowly than the waveform of the oxygen sensor in front of the catalyst. But when both waveforms change at a similar rate, it indicates that catalyst performance has deteriorated.


TROUBLESHOOTING GUIDE

	DTC detection condition
	Probable cause

	Background

· The signal from the heated oxygen sensor which follows the catalytic converter differs from that which precedes the catalytic converter. This is because the catalytic converter purifies exhaust gas. When the catalytic converter has deteriorated, the signal from the heated oxygen sensor which follows the catalytic converter becomes similar to that which precedes the catalytic converter.

· The Engine Control Module checks the outputs of the heated oxygen sensor signals.

Check Area

· Engine speed is 3,000 r/min or higher.

· Closed throttle position switch: OFF

· Under the closed loop air-fuel ratio control

· Monitoring Time: 140 sec.

Judgment Criteria

· The front or rear heated oxygen sensor signal is abnormal.
	· Catalytic converter deteriorated

· Heated oxygen sensor failed

· Engine control module failed


TEST PROCEDURE
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Problem has been corrected.
No additional testing required.
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	DTC 
	Diagnostic item 

	P1100
P1102
P1103
	Manifold Absolute Pressure Sensor Circuit Malfunction
Manifold Absolute Pressure Sensor Circuit Malfunction (Low Voltage)
Manifold Absolute Pressure Sensor Circuit Malfunction (High Voltage)


DESCRIPTION

The MAP sensor is essentially a strain gauge used to measure the pressure in the surge tank. Inside the sensor is a metal diaphragm with a small wire attached. The diaphragm flexes according to changes in pressure. When the diaphragm flexes, the wire attached to it stretches, changing the resistance of the wire. The Engine Control Module (ECM) applies five volts to the MAP sensor and measures the voltage drop across the sensor. The sensor output is in volts and as pressure decreases, the voltage drop across the sensor increases.

TROUBLESHOOTING GUIDE

	DTC detection condition 
	Probable cause 

	Background

· The MAP sensor outputs a voltage which corresponds to the pressure of surge tank.

· The Engine Control Module checks whether this voltage is within a specified range.

Check Area

· Ignition switch : ON

· Sixty seconds or more have passed since the staring sequence was completed.

· Battery voltage is 8V or more.

Judgment Criteria

· Sensor output voltage has continued to be 4.5V or higher [corresponding to a surge tank pressure of 114 kPa(17psi) or higher] for 4 sec.

· Sensor output voltage has continued to be 1.95V or lower [corresponding to a surge tank pressure of 50 kPa(7.4 psi) or lower] for 4 sec.
	· MAP sensor failed

· Open or shorted MAP sensor circuit, or loose connector

· Engine control module failed


CIRCUIT DIAGRAM
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TEST PROCEDURE

[image: image630.jpg]+ Turn the ignition switch on.

+ Connect scan tool to data link connector.
+ Verily DTC P1100, P1102 or P1103is set.
15 DTC POT10 also set?

+ Disconnect the MAP sensor.

+ Measure resistance between MAP sensor connector
terminals 2 and 4.

Resistance should read approximately 30K ohms. Does it?
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+ Disconnect the MAP sensor.
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connector terminal 2.
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and verify MAP sensor signal
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Measure voltage between ground and MAP sensor
terminal 1 (backprobe).

Voltage measured should be 0.2 o 4.5 volts, s ?
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between MAP sensor harness
connector terminal 1 and PCM
Clear code and verlfy MAP sensor
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Verify PCM connectors are secure. If OK, replace MAP with a
known good component, If problem persists, replace PCM.
Clear code and verify MAP sensor signal voltage is within
normal parameters.

Replace MAP sensor. Clear code
and verfy output signal voltage is
within normal parameters
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INSTALLATION  

1. When installing the return spring and accelerator arm, apply multi-purpose grease around each moving point of the accelerator arm. 

[image: image636.png]



1. Apply sealant to the bolt mounting hole and tighten the accelerator arm bracket. 

	Tightening torque 
Accelerator arm bracket bolts :
8--12 Nm(80--120 kgcm, 6--7 lbft)
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1. Securely install the resin bushing of the accelerator cable on the end of the accelerator arm. 
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INSPECTION  

1. Check the inner and outer cable for damage. 

1. Check the cable for smooth movement. 

1. Check the accelerator arm for deformation. 

1. Check the return spring for deterioration. 

1. Check the connection of the bushing to the inner cable. 

1. Check the accelerator for proper operation. 

[image: image644.png]




 INCLUDEPICTURE "http://www.hmaservice.com/webtech/images/note.gif" \* MERGEFORMATINET [image: image645.png]



	SERVICE MANUAL
	

	  Applies to: Santa Fe 2001-2002, XG 300 2001 and XG 350 2002

	GROUP

	Fuel System
	Fuel Delivery System


Top of Form

[image: image646.wmf]



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image647.wmf]

id=394876077&lm



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image648.wmf]

lookup.asp?


Bottom of Form

﻿ 

REMOVAL  

1. Remove the bushing and inner cable of the accelerator arm. 

1. Pull the left side of the accelerator pedal toward you, and then remove the accelerator pedal from the accelerator arm. 
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1. Loosen the bolts of the accelerator arm bracket and remove. 
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COMPONENTS  
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ACCELERATOR PEDAL  

COMPONENTS
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INSTALLATION  

1. Install a new grommet and O-ring to the injector. 

1. Apply a coating of solvent, spindle oil or gasoline to the injector O-ring. 
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1. While turning the injector left and right, install it onto the delivery pipe. 

1. Be sure the injector turns smoothly. 

NOTE

If injector does not turn smoothly, the O-ring may be jammed. Remove the injector and re-insert it into the delivery pipe and re-check.
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REMOVAL  

1. Release residual pressure from the fuel line to prevent fuel from spilling. 

CAUTION

Cover the hose connection with rags to prevent splashing of fuel from residual pressure in the fuel line.

1. Remove the delivery pipe with the fuel injector and pressure regulator. 
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FUEL INJECTOR  

INSPECTION

1. Measure the resistance of the injectors between the terminals using an ohmmeter. 

	Resistance : 13--16Ω[at 20°C (68°F)]


1. If the resistance is not within specification, replace the injector. 
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INSPECTION  

1. Check the hoses and pipes for cracking, bending, deformation or restrictions. 

1. Check the EVAP Canister for restrictions. 

1. Check the fuel pump assembly for restrictions and damage. 
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REMOVAL  

1. Release residual pressure from the fuel line to prevent fuel from spilling. 

CAUTION

Cover the hose connection with rags to prevent splashing of fuel from residual pressure in the fuel line.

1. Remove the delivery pipe with the fuel injector and pressure regulator. 
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FUEL TANK AND FUEL LINE  

	Trouble symptom
	Probable cause
	Remedy

	Engine malfunctions due to insufficient fuel supply
	Bent or kinked fuel pipe or hose
	Repair or replace

	
	Clogged fuel pipe or hose
	Clean or replace.

	
	Clogged fuel filter of in-tank fuel filter
	Replace

	
	Water in fuel filter
	Replace the fuel filter or clean the fuel tank and fuel lines

	
	Dirty or rusted fuel tank interior
	Clean or replace

	
	Malfunctioning fuel pump 
(clogged filter in the pump)
	Replace

	Evaporative emission system malfunction (when fuel filler cap is removed, pressure is released)
	Incorrect routing of a vapor line
	Correct

	
	Disconnected vapor line
	Correct

	
	Folded, bent, cracked or clogged vapor line
	Replace

	
	Faulty fuel tank cap
	Replace

	
	Malfunctioning overfill limiter 
(two-way valve)
	Replace
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INSTALLATION  

1. Install the fuel vapor hose and return hoses. 

· If the fuel line has a stepped section, connect the fuel hose to the line securely, as shown in the illustration.

· If the fuel line does not have a stepped section, connect the fuel hose to the line securely.
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1. Install the fuel pump assembly and tighten the fuel pump installation screws. 
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REMOVAL  

1. Remove the fuel tank cap to lower the fuel tank's internal pressure. Raise the vehicle and disconnect the fuel pump connector. 

CAUTION

1. Reduce the fuel pressure before disconnecting the fuel line and hose, or fuel will spill out.

2. Cover the pipe connection with a shop towel to prevent splashing of fuel from residual pressure in the fuel line.

1. Remove the fuel pump installation screws, then remove the fuel pump assembly from the fuel tank 
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1. Remove the fuel return hose and line. 

1. Remove the fuel vapor hose and line 
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FUEL LINE AND VAPOR LINE  

COMPONENTS
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FUEL LINE  

COMPONENTS
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COMPONENTS  
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REMOVAL  

1. To reduce the internal pressure of the fuel main pipes and hose, first start the engine and then disconnect the electrical fuel pump connector located near the fuel tank. 

CAUTION

Be sure to reduce the fuel pressure before disconnecting the fuel main pipe and hose, otherwise fuel will spill out.

1. Disconnect the battery cable from the negative terminal of the battery. 
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1. Remove the fuel tank cap. 

1. Disconnect the return hose and vapor hose. 
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1. Disconnect the fuel pump connector. 

1. Disconnect the high pressure hose from the fuel tank. 

[image: image733.png]



1. Loosen the two self-locking nuts that hold the tank in position and remove the two tank bands. 
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1. Detach the fuel filler hose and leveling hose. 

1. Remove the fuel vapor hose and the fuel tank. 
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INSPECTION  

1. Check the hoses and the pipes for cracks or damage. 

1. Check the fuel tank cap for proper operation. 

1. Check the fuel tank for deformation, corrosion or cracking. 

1. Check the fuel tank inside for dirt or contamination. 

1. Check the in-tank fuel filter for damage or restriction. 

1. Test the two-way valve for proper operation. 

1. Using a vacuum hand pump, check the operation of the two-way valve. 

	Valve pump
	Guide lines for acceptance or rejection

	When connected to inlet side
	Negative pressure generated and vacuum maintained

	When connected to outlet side
	No negative pressure generated
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FUEL TANK AND FUEL LINE  

	Trouble symptom
	Probable cause
	Remedy

	Engine malfunctions due to insufficient fuel supply
	Bent or kinked fuel pipe or hose
	Repair or replace

	
	Clogged fuel pipe or hose
	Clean or replace.

	
	Clogged fuel filter of in-tank fuel filter
	Replace

	
	Water in fuel filter
	Replace the fuel filter or clean the fuel tank and fuel lines

	
	Dirty or rusted fuel tank interior
	Clean or replace

	
	Malfunctioning fuel pump 
(clogged filter in the pump)
	Replace

	Evaporative emission system malfunction (when fuel filler cap is removed, pressure is released)
	Incorrect routing of a vapor line
	Correct

	
	Disconnected vapor line
	Correct

	
	Folded, bent, cracked or clogged vapor line
	Replace

	
	Faulty fuel tank cap
	Replace

	
	Malfunctioning overfill limiter 
(two-way valve)
	Replace
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INSTALLATION  

1. Connect the leveling hose to the tank at approximately 40 mm (1.6 in.) of the filler neck. 

1. When connecting the filler hose, connect the end with the shorter straight pipe to the tank side. 
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1. Confirm that the pad is fully bonded to the fuel tank. Install the fuel tank by tightening the self-locking nuts to the tank bands until the rear end of the tank band contacts the body. 

[image: image753.png]



1. Connect the vapor hose and return hose. Attach the fuel hose to the line as shown in the illustration. 
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1. To connect the high pressure hose to the fuel pump, temporarily tighten the flare nut by hand, and then tighten it to the specified torque. Be careful that the fuel hose does not twist. 

	Tightening torque 
High pressure hose flare nut :
30--40 Nm(300--400 kgcm, 22--29 lbft)


2. When tightening the flare nut, be careful not to bend or twist the line to prevent damage to the fuel pump connection. 

3. [image: image755.png]Flare nut
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1. Connect the electrical fuel pump assembly connector. 
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FUEL TANK  

COMPONENTS

[image: image762.jpg]Pump Plate Cover o

R crockacuvenonssy

EFSIVNGES SN < N

Filler Neck 2
Ful Sonder —— /3 <]

Qo \IamsAssy\{"
soper

Fil Vet Valve

— scperaor
T Way Vave
- il
uFter ©
o
Canvser
\
VaporTunepose
CansterVent Tobe

Canister Close Valve

Vapor Hose




[image: image763.png]




 INCLUDEPICTURE "http://www.hmaservice.com/webtech/images/note.gif" \* MERGEFORMATINET [image: image764.png]



	SERVICE MANUAL
	

	  Applies to: Santa Fe 2001-2002, XG 300 2001 and XG 350 2002-2003

	GROUP

	Fuel System
	Fuel Delivery System


Top of Form

[image: image765.wmf]



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image766.wmf]

id=394876009&lm



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image767.wmf]

lookup.asp?


Bottom of Form

﻿ 

INSPECTION  

1. Check the hoses and pipes for cracking, bending, deformation or restrictions. 

1. Check the EVAP Canister for restrictions. 

1. Check the fuel pump assembly for restrictions and damage. 
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INSTALLATION  

1. Install the fuel vapor hose and return hoses. 

· If the fuel line has a stepped section, connect the fuel hose to the line securely, as shown in the illustration.

· If the fuel line does not have a stepped section, connect the fuel hose to the line securely.
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1. Install the fuel pump assembly and tighten the fuel pump installation screws. 
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REMOVAL  

1. Remove the fuel tank cap to lower the fuel tank's internal pressure. Raise the vehicle and disconnect the fuel pump connector. 

CAUTION

1. Reduce the fuel pressure before disconnecting the fuel line and hose, or fuel will spill out.

2. Cover the pipe connection with a shop towel to prevent splashing of fuel from residual pressure in the fuel line.

1. Remove the fuel pump installation screws, then remove the fuel pump assembly from the fuel tank 
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1. Remove the fuel return hose and line. 

1. Remove the fuel vapor hose and line 
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FUEL LINE AND VAPOR LINE  

COMPONENTS
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ENGINE COOLANT TEMPERATURE (ECT) SENSOR  

The engine coolant temperature sensor installed in the engine coolant passage of the cylinder head detects the engine coolant temperature and emits signals to the PCM. This part employs a thermistor which is sensitive to changes in temperature. The electric resistance of the thermistor decreases in response to a temperature rise (NTC). The PCM determines engine coolant temperature by the sensor output voltage and provides optimum fuel enrichment when the engine is cold.
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CIRCUIT DIAGRAM

[image: image792.png]Resisance

<2415

Engrne cooant emperaur sensor

<27V6>

Engine coolant temperature sensor

casgfen  cassfes

Low

=
! =
-
2 8
i :
° &

Conlontemperatre. 0"




SENSOR CHECKING

Using HI-SCAN PRO

	Check item
	Data display 
	Check conditions
	Intake air temperature
	Test specification

	Engine coolant temperature sensor
	Sensor temperature
	Ignition switch : ON or engine running
	When -20°C (-4°F)
	-20°C

	
	
	
	When 0°C (32°F)
	0°C

	
	
	
	When 20°C (68°F)
	20°C

	
	
	
	When 40°C (104°F)
	40°C

	
	
	
	When 80°C (176°F)
	80°C


Using multi-meter

1. Remove the engine coolant temperature sensor from the intake manifold. 

1. With the temperature sensing portion of the engine coolant temperature sensor immersed in hot engine coolant, check the resistance. 

	Temperature [°C (°F)]
	Resistance (kΩ)

	0 (32)
	5.9

	20 (68)
	2.5

	40 (104)
	1.1

	80 (176)
	0.3


2. [image: image793.png]



1. If the resistance deviates from the standard value greatly, replace the sensor. 
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HARNESS INSPECTION

[image: image795.png]‘Check fo cortinuy of the ground cicui.

l&l‘ © Connector. Disconnected OK =>|[2
@,

Akl
OE

Harmess o Repaithe.
convecior () NG == iumess.





[image: image796.png]Measure the power supply voliage.
OK ==>|END !

B |o Comector Disconnccted
o Igniion swich: ON
@ 0 Vokage (V): 4.5-4.9V

Repairthe.

NG =/ iamess.

717
OE

Homoss sido
comnoctr (4





TROUBLESHOOTING PROCEDURES
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USING VOLTMETER

	Check item
	Coolant temperature
	Test specification

	Engine coolant temperature sensor output voltage
	When 0°C
	4.05V

	
	When 20°C
	3.44V

	
	When 40°C
	2.72V

	
	When 80°C
	1.25V


TROUBLEHSOOTING HINTS

If the fast idle speed is not adequate or the engine gives off dark smoke during warm-up, the engine coolant temperature sensor might be the cause.

INSTALLATION

1. Apply sealant LOCTITE 962T or the equivalent to the threaded portion. 

1. Install the engine coolant temperature sensor and tighten it to the specified torque. 

	Tightening torque 
Engine coolant temperature sensor :
20-40 Nm (200-400 kg.cm, 14-29 lb.ft)


1. Securely connect the harness connector. 
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POWER STEERING PRESSURE SWITCH  

The power steering oil pressure switch senses the power steering load and inputs it to PCM, which then adjusts the idle speed control motor to maintain idle speed when the power steering pump puts a load on the engine.
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Circuit Diagram
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Using HI-SCAN

	Check item
	Data display
	Check conditions
	Steering wheel
	Normal indication

	Power steering oil pressure switch
	Switch state
	Engine : Idling
	Steering wheel neutral position (wheels straightahead direction)
	OFF

	
	
	
	Steering wheel half turn
	ON


HARNESS INSPECTION
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MASS AIR FLOW (MAF) SENSOR[2.7 V6]  

This hot film type air flow sensor is composed of a hot film sensor, housing and metering duct (hybrid, sensor element). Mass air flow rate is measured because the change of the mass air flow rate causes of heat being transferred from the hot film probe surface to the air flow. The air flow sensor generates a pulse so it repeatedly opens and closes between the 5V voltage supplied from the powertrain control module.
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Circuit Diagram2.7 V6>
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TROUBLESHOOTING PROCEDURES
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TROUBLESHOOTING HINTS

1. If the engine stalls occasionally, start the engine and shake the MAF sensor harness. If the engine stalls, check for poor contact at the MAF sensor connector.

2. If the MAF sensor output voltage is other than 0 when the ignition switch is turned on (do not start the engine), check for a faulty MAF sensor or PCM.

3. If the engine can idle even if the MAF sensor output voltage is out of specification, check for the following conditions;

· Disturbed air flow in the MAF sensor, disconnected air duct, and clogged air cleaner filter.

Poor combustion in the cylinder, faulty ignition plug, ignition coil, injector, and low compression.

4. Even if no AFS malfunction occurs, check the mounting direction of the AFS.

	Check item
	Check condition
	Test specification

	Mass air flow sensor output voltage
	Idle rpm
	0.5V

	
	2000 rpm
	1.0V


NOTE

1. When the vehicle is new [within about 500 km (300 miles)], the mass air flow sensor reading will be about 10% higher.

2. Use an accurate digital voltmeter.

3. Before checking, warm up the engine until the engine coolant temperature reaches 80 to 90°C (176 to 198°F).

HARNESS INSPECTION PROCEDURE
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MASS AIR FLOW(MAF) SENSOR & INTAKE AIR TEMP.(IAT) SENSOR  

This hot film type air flow sensor is composed of a hot film sensor, housing and metering duct (hybrid sensor element). Mass air flow rate is measured because the change of the mass air flow rate causes a change in the amount of heat being transferred from the hot film probe surface to the air flow. The air flow sensor generates a pulse so it repeatedly opens and closes between the 5V voltage supplied from the powertrain control module.

The intake air temperature sensor (IAT Sensor), located in the intake air hose, is a resistor-based sensor for detecting the intake air temperature. The intake air temperature information from the sensor helps the PCM provide the necessary fuel injection.

Circuit Diagram [2.4 I4]
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TROUBLESHOOTING PROCEDURES
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TROUBLESHOOTING HINTS

1. If the engine stalls occasionally, start the engine and shake the MAF sensor harness. If the engine stalls, check for poor contact at the MAF sensor connector.

2. If the MAF sensor output voltage is other than 0 when the ignition switch is turned on (do not start the engine), check for a faulty MAF sensor or PCM.

3. If the engine can idle even if the MAF sensor output voltage is out of specification, check for the following conditions;

· Disturbed air flow in the MAF sensor, disconnected air duct, and clogged air cleaner filter.

· Poor combustion in the cylinder, faulty ignition plug, ignition coil, injector, and incorrect comparison.

4. Even if no AFS malfunction occurs, check the mounting direction of the AFS.

	Check item 
	Check condition 
	Test specification 

	Mass air flow sensor output voltage
	Idle rpm
	0.5V

	
	2000 rpm
	1.0V


NOTE

1. When the vehicle is new [within initial operation of about 500 km (300 miles)], the mass air flow sensor air quantity will be about 10% higher.

2. Use an accurate digital voltmeter.

3. Before checking, warm up the engine until the engine coolant temperature reaches 80 to 90°C (176 to 198°F).
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EVAP CANISTER PURGE PORT VACUUM CHECK  

CHECKING CONDITION

Engine coolant temperature : 80-95°C (176-205°F)

1. Disconnect the vacuum hose from the throttle body EVAP Canister purge hose fitting and connect a vacuum pump. 
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1. Start the engine and check to see that, after increasing the engine speed, vacuum rises fairly constantly. 

NOTE

If there is no vacuum, it is possible that the throttle body port may be restricted and may require cleaning.
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CAMSHAFT POSITION SENSOR  

The CMP is a Hall-effect sensor that detects the camshaft position on the compression stroke of the No.1 and No.4 cylinders, converts it into a pulse signal, and inputs it to the PCM. The PCM then computes the fuel injection sequence, etc. based on the input signal.

Circuit Diagram
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HARNESS INSPECTION PROCEDURE [2.4 I4]
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TROUBLESHOOTING HINTS

If the CMP Sensor does not operate correctly, sequential injection is may not occur and the engine may stall or run irregularly at idle or fail to accelerate normally.

HARNESS INSPECTION PROCEDURE [2.7 V6]
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CRANKSHAFT POSITION SENSOR  

The crankshaft position sensor is a Hall-effect sensor that senses the crank angle (piston position) of each cylinder and converts it into a pulse signal. Based on the input signal, the PCM computes the engine speed and controls the fuel injection timing and ignition timing.

Circuit Diagram

[image: image855.png]124 14

Crankshat poson
Sonsor S0 comnacior

Oupu cnaractrsic

Haess sde connactor ()

o

One oatonof CMP sonsor

can

caale)
czgn

N

Jow

T CONNECTOR (13)

T

W e

Time




[image: image856.png]<2.7V6>

e w2 e

1115

e

(060 ‘

o — |

Hamess sde connecor ()
i
[T 7 T
Jont
casale Casalg)  CONNECTOR(13)
1+ o5y
o= Signal





TROUBLESHOOTING HINTS

1. If unexpected shocks are felt during driving or the engine stalls suddenly, shake the crankshaft position sensor harness. If this causes the engine to stall, check for poor sensor connector contact.

2. If the tachometer reads 0 rpm when the engine is cranked, check for faulty crank angle sensor, broken timing belt or ignition system problems.

3. If the engine can be run at idle even if the crank angle sensor reading is out of specification, check the following:

· Faulty engine coolant temperature sensor

Faulty idle speed control motor

Poorly adjusted reference idle speed

4. The engine will run without a crank angle sensor signal, but will not start. Once the sensor detects TDC, the data is stored until the next re-start.

Using GST

	Check Item
	Check conditions
	Check content
	Normal state

	Crankshaft position sensor
	· Engine cranking

· Tachometer connected (check on and off ignition coil by tachometer)
	Compare cranking speed and multi-tester reading
	Indicated speed agrees

	Check Item
	Check conditions
	Coolant temperature
	Test specification

	Crankshaft position sensor
	· Engine: Running at idle

· Idle position switch: ON
	When -20°C (-4°F)
	1,500-1,700 rpm

	
	
	When 0°C (-32°F)
	1,350-1,550 rpm

	
	
	When 20°C (-68°F)
	1,200-1,400 rpm

	
	
	When 40°C (-104°F)
	1,000-1,200 rpm

	
	
	When 80°C (-176°F)
	Idle rpm


HARNESS INSPECTION PROCEDURE2.4 I4>
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HARNESS INSPECTION PROCEDURE2.7 V6>
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HEATED OXYGEN SENSOR (HO2S)[2.7 V6]  

The heated oxygen sensor senses the oxygen concentration in exhaust gas and converts it into a voltage which is sent to the PCM. The oxygen sensor outputs about 0V when the air fuel ratio is richer than the theoretical ratio, and outputs about 5V when the ratio is more lean (higher oxygen concentration in exhaust gas.). The PCM controls the fuel injection ratio based on this signal so that the air fuel ratio is maintained at the stoichiometric ratio. The oxygen sensor has a heating element which ensures sensor performance during all driving conditions.

Circuit Diagram
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Troubleshooting Hints

1. If the HO2S is defective, abnormally high emissions may occur.

2. If the HO2S check results were normal, but the sensor output voltage is out of specification, check for the following items (related to air fuel ratio control system):

· Defective injector

Air leaks in the intake manifold.

Defective air flow sensor, intake air temperature sensor, and engine coolant temperature sensor.

Using GST

	Check Item
	Check conditions
	Engine state
	Test specification

	Oxygen sensor
	Engine: Warm-up (make the mixture lean by engine speed reduction, and rich by racing)
	When sudden deceleration from 4,000 rpm
	4000-4500 mV

	
	
	When engine is suddenly raced
	500-1000 mV

	
	Engine: Warm-up (using the heated oxygen sensor signal, check the air/fuel mixture ratio, and also check the condition of control by the PCM)
	At Idle rpm
	500-4500 mV

	
	
	2,000 rpm
	500-4500 mV


INSPECTION (USING VOLTMETER)

1. Disconnect the oxygen sensor connector, and measure the resistance between terminal 3 and terminal 4. 

Standard value 

	Temperature °C (°F)
	Resistance (Ω)

	23
	4.0 - 5.2

	400 (752)
	8.2 - 11.1


NOTE

Before checking, warm up the engine until the engine coolant temperature reaches 80 to 95°C (176 to 205°F).

1. Apply battery voltage directly between terminal 3 and terminal 4. 

NOTE

Be careful when applying the voltage. Damage will result if the terminals are incorrect or are short circuited.

1. Connect a digital-type voltmeter between terminal 1 and terminal 2. 

1. While repeatedly racing the engine, measure the oxygen sensor output voltage. 

	Engine
	Oxygen sensor output voltage
	Remarks

	Race
	4000-4500mV
	Makes the air/fuel mixture rich by increasing engine speed
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1. If there is a problem, there may be an oxygen sensor malfunction. 

	Tightening torque 
Heated oxygen sensor :
40-50 Nm (400-500 kgcm, 29-36 lbft)


HARNESS INSPECTION PROCEDURES
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HEATED OXYGEN SENSOR (HO2S)- I4  

The heated oxygen sensor senses the oxygen concentration in exhaust gas and converts it into a voltage which is sent to the PCM. For Zirconium type sensors, (I4) the oxygen sensor outputs about 1V when the air fuel ratio is richer than the theoretical ratio, and outputs about 0V when the ratio is leaner (higher oxygen concentration in exhaust gas.). The PCM controls the fuel injection ratio based on this signal so that the air fuel ratio is maintained at the stoichiometric ratio. The oxygen sensor has a heating element which ensures sensor performance during all driving conditions.

Circuit Diagram2.4 I4>

[image: image878.png]o ENGNECoupngENT
B Soeioo

afe ] il

o e s

pou





1. If the HO2S is defective, abnormally high emissions may occur.

2. If the HO2S check results are normal, but the sensor output voltage is out of specification, check for the following items (related to air fuel ratio control system):

· Defective injector

Air leaks in the intake manifold

Defective volume air flow sensor, intake air temperature sensor, barometric pressure sensor and engine coolant temperature sensor.

	Check item
	Check conditions
	Engine state
	Test specification (I4)

	Oxygen sensor
	Engine: Warm-up (make the mixture lean by engine speed reduction, and rich by racing)
	When sudden deceleration from 4,000 rpm
	200mV or lower

	
	
	When engine is suddenly raced 
	600-1,000 mV

	
	Engine: Warm-up (using the heated oxygen sensor signal, check the air/fuel mixture ratio, and also check the condition of control by the PCM)
	Idle 
	400 mV or lower - (oscilate)
600-1,000 mV

	
	
	2,000 rpm
	


INSPECTION

NOTE

· Before checking, warm up the engine until the engine coolant temperature reaches 80 to 95°C (176 to 205°F).

· Use an accurate digital voltmeter.

1. Disconnect the oxygen sensor connector, and measure the resistance between terminal 3 and terminal 4. 

Standard value 

	Temperature °C (°F)
	Resistance (Ω)

	400 (752)
	30 or more
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1. Replace the oxygen sensor if there is a malfunction. 

1. Apply battery voltage directly between terminal 3 and terminal 4. 

NOTE

Be careful when applying the voltage. Damage will result if terminals 1 and 2 are connected to any voltage.

1. Connect a high-impedance digital-type volmeter between terminal 1 and terminal 2. 
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	1. While repeatedly racing the engine, measure the oxygen sensor output voltage. 

Engine
	Oxygen sensor output voltage
	Resistance (Ω)

	Race
	Min. 0.6V
	30 or more
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1. If there is a problem, there may be an oxygen sensor malfunction. 

	Tightening torque 
Heated oxygen sensor :
40-50 Nm (400-500 kg.cm, 29-36 lb.ft)
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HARNESS INSPECTION PROCEDURES
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INTAKE AIR TEMPERATURE (IAT) SENSOR  

The intake air temperature sensor (IAT Sensor), located in the intake air hose, is a resistor-based sensor for detecting the intake air temperature. The intake air temperature information from the sensor helps the PCM provide the necessary fuel injection quantity.

Circuit Diagram
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TROUBLESHOOTING PROCEDURES
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TROUBLESHOOTING HINTS

The MIL is ON or the DTC is displayed on the HI-SCAN under the following conditions:

1. When the intake air temperature is detected as below -40°C or higher than 120°C

2. When the input from the intake air temperature sensor is below 0.1V or above 4.8V when the engine is in a full warm-up condition.

USING HI-SCAN

	Check item
	Data display
	Check conditions
	Intake air temperature
	Test specification

	Intake air temperature sensor
	Air temperature
	Ignition switch : ON or engine running
	When -20°C (-4°F)
	-20°C

	
	
	
	When 0°C (32°F)
	0°C

	
	
	
	When 20°C (68°F)
	20°C

	
	
	
	When 40°C (104°F)
	40°C

	
	
	
	When 80°C (176°F)
	80°C


HARNESS INSPECTION PROCEDURE2.7 V6>
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SENSOR INSPECTION

1. Using a multimeter, measure the sensor voltage. 

1. Measure the voltage between the IAT sensor terminal 1 and 2. 

	IG.SW. ON
	Temperature °C (°F)
	Voltage (V)

	
	0 (32)
	4.3V

	
	20 (68)
	3.44V


1. If the voltage deviates from the standard value, replace the intake air temperature sensor assembly. 
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MASS AIR FLOW(MAF) SENSOR & INTAKE AIR TEMP.(IAT) SENSOR  

This hot film type air flow sensor is composed of a hot film sensor, housing and metering duct (hybrid sensor element). Mass air flow rate is measured because the change of the mass air flow rate causes a change in the amount of heat being transferred from the hot film probe surface to the air flow. The air flow sensor generates a pulse so it repeatedly opens and closes between the 5V voltage supplied from the powertrain control module.

The intake air temperature sensor (IAT Sensor), located in the intake air hose, is a resistor-based sensor for detecting the intake air temperature. The intake air temperature information from the sensor helps the PCM provide the necessary fuel injection.

Circuit Diagram [2.4 I4]
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TROUBLESHOOTING PROCEDURES
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TROUBLESHOOTING HINTS

1. If the engine stalls occasionally, start the engine and shake the MAF sensor harness. If the engine stalls, check for poor contact at the MAF sensor connector.

2. If the MAF sensor output voltage is other than 0 when the ignition switch is turned on (do not start the engine), check for a faulty MAF sensor or PCM.

3. If the engine can idle even if the MAF sensor output voltage is out of specification, check for the following conditions;

· Disturbed air flow in the MAF sensor, disconnected air duct, and clogged air cleaner filter.

· Poor combustion in the cylinder, faulty ignition plug, ignition coil, injector, and incorrect comparison.

4. Even if no AFS malfunction occurs, check the mounting direction of the AFS.

	Check item 
	Check condition 
	Test specification 

	Mass air flow sensor output voltage
	Idle rpm
	0.5V

	
	2000 rpm
	1.0V


NOTE

1. When the vehicle is new [within initial operation of about 500 km (300 miles)], the mass air flow sensor air quantity will be about 10% higher.

2. Use an accurate digital voltmeter.

3. Before checking, warm up the engine until the engine coolant temperature reaches 80 to 90°C (176 to 198°F).
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KNOCK SENSOR  

The knock sensor is a piezoelectric device attached to the cylinder block that senses pressure from engine knocking conditions. This vibrational pressure is then converted into a voltage signal which is delivered as output. If engine knock occurs, ignition timing is retarded to suppress it.
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Circuit Diagram

[image: image915.png]<24 > <27 V6>
£ Pm
Kok s et Kook s e
Noorkt e g





TROUBLESHOOTING PROCEDURES
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TROUBLESHOOTING HINTS

1. The MIL is ON or the DTC is displayed on the HI-SCAN PRO under the following condition:

· When the knock sensor signal is not detected, even though the engine is in an overload condition.

When the knock sensor signal is abnormally low.

HARNESS INSPECTION PROCEDURE2.7 V6>
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SENSOR INSPECTION

1. Disconnect the knock sensor connector. 

1. Measure the resistance between terminals 2 and 3. 

	Standard value : about 5MΩ [at 20°C (68°F)]


1. If the resistance is zero, replace the knock sensor. 

	Knock sensor : 
16-28Nm (160-250 kgcm, 11.8-18.4 lbft)


1. Measure the capacitance between the terminal 2 and 3. 

	Standard value : 800-1600 pF
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THROTTLE POSITION SENSOR (TPS)  

The TPS is a variable resistor type that rotates with the throttle shaft to sense the throttle valve angle. As the throttle shaft rotates, the output voltage of the TPS changes. The PCM detects the throttle valve opening based on this voltage change.

[image: image926.png]



Circuit Diagram
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SENSOR CHECKING

Using HI-SCAN

	Check item
	Data display
	Check conditions
	Throttle valve
	Test specification

	Throttle position sensor
	Sensor voltage
	Ignition switch : ON
	At idle position
	300-900 mV (2.4 I4)
250-800 mV (2.7 V6)

	
	
	
	Open slowly
	Increases with valve opening

	
	
	
	Open wide
	4,250-4,700 mV


Using voltmeter 

1. Disconnect the throttle position sensor connector. 

	1. For 2.4 I4 measure the resistance between terminal 1 (sensor ground) and terminal 2 (sensor power), for 2.7 V6 between terminal 2 (sensor ground) and terminal 1 (sensor power). 

Standard value : 3.5 - 6.5 kΩ


1. Connect a pointer type ohmmeter between terminal 1 (sensor ground) and terminal 3 (sensor output) for 2.4 I4 and between terminal 2 (sensor ground) and terminal 3 (sensor output) for 2.7 V6. 

[image: image928.png]Throttle position sensor connector

(sensor side, front view)

@

e

ve





1. Operate the throttle valve slowly from the idle position to the full open position and check that the resistance changes smoothly in proportion with the throttle valve opening angle. 

1. If the resistance is out of specification, or fails to change smoothly, replace the throttle position sensor. 

	Tightening torque 
TP Sensor : 1.5-2.5 Nm (15-25 kg.cm, 1.1-1.8 lb.ft)
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HARNESS INSPECTION
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TROUBLESHOOTING HINTS

The TPS signal is important in the control of the automatic transaxle. Shift shock and other trouble will occur if the sensor is defective.
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THROTTLE POSITION SENSOR(TPS) INSPECTION  

1. Connect a HI-SCAN to the data link connector. 

NOTE

Before inspecting the TPS, complete the basic idle speed adjustment.
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1. If a HI-SCAN is not used, connect a digital type voltmeter between ground and TPS output terminal. 
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1. Turn the ignition switch to the ON position(do not start engine) and check that TPS output voltage is as specified. If a HI-SCAN is used, read the TPS voltage. 

	Standard value :
300-900mV (2.4 I4)
250-800mV (2.7 V6)


1. If it is out of specification, check that the resistance between ground and TPS output terminal is as specified. 

	Standard value :
3.5 ~ 6.5 KΩ (2.4 I4)
1.6 ~ 2.4 KΩ (2.7 V6)


1. If it is out of specification, replace TPS with new one. 

NOTE

Tighten the screws securely after replacement.
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EVAPORATIVE EMISSION CANISTER PURGE CONTROL SOLENOID VALVE  

The evaporative emission canister purge control solenoid valve is a duty control type, which controls purge air from the evaporative emission canister.
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Circuit Diagram
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TROUBLESHOOTING PROCEDURES
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USING HI-SCAN

	Check Item
	Check conditions
	HI-SCAN display
	Type

	Evaporative emission canister purge solenoid valve

· Actuator test
	IG. S/W ON (Do not start)
	PCSV
	Activate
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HARNESS INSPECTION
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FUEL SENDER AND FUEL FILTER REPLACEMENT  

1. Remove the fuel tank cap to lower the fuel tank's internal pressure. 

1. Raise the vehicle and disconnect the fuel pump connector, then remove the fuel feed and return line from the fuel pump assembly. 

1. Remove the fuel pump installation screws, then remove the fuel pump assembly from the fuel tank. 
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1. Remove the fuel sender and fuel filter from the fuel pump assembly. 

1. Inspect and replace, if necessary. 
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FUEL INJECTOR [2.7 V6]  

The injectors inject fuel according to a signal coming from the PCM. The amount of fuel injected by the injectors is determined by the time during which the solenoid valve is energized. The amount of time the solenoid value is energized is determined by the pulse width of the signal from the PCM.

Circuit Diagram
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INJECTOR CHECKING

Using HI-SCAN

	Check Item
	Data display
	Check conditions
	Check content
	Test specification

	Injector
	Drive time
	Engine: Cranking 
	0°C (32°F)
	Approx. 17 ms

	
	
	
	20°C (68°F)
	Approx. 35 ms

	
	
	
	80°C (176°F)
	Approx. 8.5 ms

	Check Item
	Data display
	Check conditions
	Engine state
	Test specification

	Injector
	Drive time
	· Engine coolant temperature: 80 to 95°C (176 to 205°F)

· Lamps, electric cooling fan, accessory modules: All OFF

· Transaxle: Neutral (P range for vehicle with A/T)

· Steering wheel: Neutral
	Idle rpm
	2.2-2.9 ms

	
	
	
	2,000 rpm
	1.8-2.6 ms

	
	
	
	Rapid racing
	To increase


NOTE

1. The injector drive time is when the supply voltage is 11V and the cranking speed is less than 250 rpm.

2. When engine coolant temperature is lower than 0°C (32°F), the PCM fires all four cylinders simultaneously.

3. When the vehicle is new (within initial operation of about 500 km [300 miles]), the injector drive time may be about 10% longer.

	Check Item
	Item No.
	Drive content
	Check condition
	Normal state

	Injector

· Actuator test
	01
	No. 1 injector shut off
	Engine: Idling after warm-up (Shut off the injectors in sequence during and after engine warm-up; check the idle condition)
	Idle should become unstable as injector shuts off.

	
	02
	No. 2 injector shut off
	
	

	
	03
	No. 3 injector shut off
	
	

	
	04
	No. 4 injector shut off
	
	

	
	05
	No. 5 injector shut off
	
	

	
	06
	No. 6 injector shut off
	
	


Using stethoscope and voltmeter

Operation Sound Check

1. Using a stethoscope, check the injectors for a clicking sound at idle. Check that the sound is produced at shorter intervals as the engine speed increases. 

NOTE

Ensure that the sound from an adjacent injector is not being transmitted along the delivery pipe to an inoperative injector.
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1. If a stethoscope is not available, check the injector operation with your finger. If no vibration is felt, check the wiring connector, injector or injection signal from the PCM. 
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Resistance Measurement Between Terminals

1. Disconnect the connector at the injector. 

	1. Measure the resistance between terminals. 

Standard value : 13--16Ω[at20°C(68°F)]


1. Re-connect the connector to the injector. 
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HARNESS INSPECTION
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FUEL INJECTOR [2.4 I4]  

The injectors inject fuel according to a signal coming from the PCM. The amount of fuel injected by the injectors is determined by the time which the solenoid valve is energized. The amount of time the solenoid value is energized is determined by the pulse width of the signal from the PCM.
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INJECTOR CHECKING

Using HI-SCAN Pro

	Check Item
	Data display
	Check conditions
	Check content
	Test specification

	Injector
	Drive time
	Engine: Cranking 
	0°C (32°F)
	Approx. 17 ms

	
	
	
	20°C (68°F)
	Approx. 35 ms

	
	
	
	80°C (176°F)
	Approx. 8.5 ms

	Check Item
	Data display
	Check conditions
	Engine state
	Test specification

	Injector
	Drive time
	· Engine coolant temperature: 80 to 95°C (176 to 205°F)

· Lamps, electric cooling fan, accessory modules: All OFF

· Transaxle: Neutral (P range for vehicle with A/T)

· Steering wheel: Neutral
	Idle rpm
	2.2-2.9 ms

	
	
	
	2,000 rpm
	1.8-2.6 ms

	
	
	
	Rapid racing
	To increase


NOTE

1. The injector drive time is when the supply voltage is (greater than) 11V and the cranking speed is less than 250 rpm.

2. When the engine coolant temperature is lower than 0°C (32°F), the PCM fires all four cylinders simultaneously.

3. When the vehicle is new (within initial operation of about 500 km [300 miles]), the injector drive time may be about 10% longer.

	Check Item
	Item No.
	Drive content
	Check condition
	Normal state

	Injector

· Actuator test
	01
	No. 1 injector shut off
	Engine: Idling after warm-up (Shut off the injectors in sequence during and after engine warm-up; check the idle condition)
	Idle should become unstable as injector shuts off.

	
	02
	No. 2 injector shut off
	
	

	
	03
	No. 3 injector shut off
	
	

	
	04
	No. 4 injector shut off
	
	

	
	05
	No. 5 injector shut off
	
	

	
	06
	No. 6 injector shut off
	
	


HARNESS INSPECTION
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Troubleshooting Hints

1. If the engine is hard to start when hot, check for fuel pressure and injector leaks.

2. If the injectors do not operate when the engine is cranked, then check the followings:

· Defective power supply circuit to the PCM, faulty ground circuit

Defective control relay

Defective crankshaft position (CKP) sensor or camshaft position (CMP) sensor

3. If there is any cylinder whose idle state remains unchanged when the fuel injectors are cut one after another during idling, check for the following items about that a cylinder.

· Injector and harness

Ignition plug and high tension cable

Compression pressure

4. If the injection system is OK but the injector drive time is out of specification, check for the following items.

· Poor combustion in the cylinder (faulty ignition plug, ignition coil, compression pressure, etc.)

Loose EGR valve seating
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FUEL PRESSURE TEST  

1. Reduce the internal pressure of the fuel lines and hoses: 

· Disconnect the fuel pump harness connector

· Start the engine and after it stalls, turn the ignition switch to the OFF position

· Disconnect the battery negative (-) terminal

· Connect the fuel pump harness connector

1. Remove the bolt connecting the fuel line to the fuel delivery pipe. 

CAUTION

Cover the hose connection with a shop towel to prevent splashing of fuel caused by residual pressure in the fuel line.

1. Using the fuel pressure gauge adapter, install the fuel pressure gauge to the fuel pressure gauge adaptor. Tighten the bolt to the specified torque. 

	Fuel pressure gauge to fuel delivery pipe 
25-35 Nm (250-350 kgcm, 18-26 lbft)
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1. Connect the battery's negative (-) terminal. 

1. Apply battery voltage to the terminal for the pump drive and activate the fuel pump. With fuel pressure applied, check that there is no fuel leakage from the pressure gauge or connection part. 

1. Start and run the engine at curb idle speed. 

1. Disconnect the vacuum hose from the pressure regulator, and plug the hose end. Measure the fuel pressure at idle. 

	Standard value :
320-340 kPa (3.26-3.47 kg/cm, 46-49 psi)
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1. Measure the fuel pressure when the vacuum hose is connected to the pressure regulator. 

	Standard value :
Approx.255 kPa (2.57 kg/cm, 37 psi)


1. If the results of the measurements made in steps (7) and (8) are not within the standard value, use the table below to determine the probable cause, and make the necessary repairs. 
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	Condition
	Probable cause
	Remedy

	Fuel pressure is too low
	· Clogged fuel filter

· Fuel leakage to the return side, caused by poor seating of the fuel-pressure regulator
	· Replace fuel filter

· Replace fuel pressure regulator

	
	· Low discharge pressure of the fuel pump
	· Check the in-tank fuel hose for lage or replace the fuel pump

	Fuel pressure is too high
	· Sticking fuel pressure regulator

· Clogged or bent fuel return hose or pipe
	· Replace fuel pressure regulator

· Repair or replace hose or pipe

	There is no difference in fuel pressure when the vacuum hose is connected and when it is not.
	· Clogged, or damaged vacuum hose or nipple

· Sticking or poor seating of the fuel pressure regulator
	· Repair or replace the vacuum hose or the nipple

· Repair or replace hose or pipe


1. Stop the engine and check for a change in the fuel pressure gauge reading, which should hold for approximately 5 minutes. If the gauge indication drops, observe the rate at which it drops. Determine and remove the causes according to the following table. 

	Condition
	Probable cause
	Remedy

	Fuel pressure drops slowly after engine is stopped
	· Injector leakage
	· Replace injector

	Fuel pressure drops immediately after engine is stopped
	· The check valve within the fuel pump is open
	· Replace fuel pump


1. Reduce the pressure in the fuel line. 

1. Disconnect the hose and the gauge. 

CAUTION

Cover the hose connection with a shop towel to prevent splashing of fuel caused by fuel residual pressure in the fuel line.

1. Replace the O-ring at the end of the hose. 

1. Connect the fuel hose to the delivery pipe and tighten to the specified torque. 

1. Check for fuel leakage. 
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FUEL PUMP OPERATION CHECK  

1. Turn the ignition switch to the OFF position. 

1. Apply battery voltage to the fuel pump drive connector to check that the pump operates. 

NOTE

The fuel pump is an in-tank type and its operating sound is hard to hear without removing the fuel tank cap.

1. Pinch the hose to check that fuel pressure is felt. 
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THROTTLE BODY CLEANING  

NOTE

Disconnect the intake air hose from the throttle body, and check the throttle valve surface for dirt. Spray cleaning solvent on the face of the valve to remove dirt.

1. Warm up the engine, then stop it. 

1. Remove the intake air hose from the throttle body. 

1. Plug the bypass passage inlet of the throttle body. 

NOTE

Make sure the solvent does not enter the by-pass passage.
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1. Spray cleaning solvent into the valve through the throttle body intake port and let it soak for about 5 minutes. After 5 minutes open the valve and wipe it clean with a soft rag. 

CAUTION

Keep the throttle valve closed while spraying to avoid charging the intake path with solvent.

1. Start the engine, race it several times and allow the engine to run near idle for 1 minute. 

1. Repeat Steps 4 and 5. 

1. Unplug the bypass passage inlet. 

1. Attach the intake air hose. 

1. Disconnect the battery ground cable for more than 10 seconds. 
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FUEL SENDER AND FUEL FILTER REPLACEMENT  

1. Remove the fuel tank cap to lower the fuel tank's internal pressure. 

1. Raise the vehicle and disconnect the fuel pump connector, then remove the fuel feed and return line from the fuel pump assembly. 

1. Remove the fuel pump installation screws, then remove the fuel pump assembly from the fuel tank. 

[image: image1006.png]



1. Remove the fuel sender and fuel filter from the fuel pump assembly. 

1. Inspect and replace, if necessary. 
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IDLE SPEED CONTROL ACTUATOR  

The idle speed control actuator is the double coil type. The two coils are driven by separate driver stages in the PCM. Depending on the pulse duty cycle, the equilibrium of the magnetic forces of the two coils will result in different angles of the motor. In parallel to the throttle valve, a bypass line is controlled by the idle speed actuator.

Circuit Diagram
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TROUBLESHOOTING PROCEDURES
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TROUBLESHOOTING HINTS

The MIL turns ON or the DTC is displayed on the HI-SCAN PRO under the following conditions; 

· When the primary voltage side in PCM is in short or open circuit.

· The ignition control by the PCM is malfunctioning.

· Open or short circuit is observed in idle air control system when ignition switch is turned on.

USING HI-SCAN

	Check item
	Check condition
	HI-SCAN display
	Type

	Idle speed control actuator
o Actuator
	Start the engine
	ISA
	Activate
Result:
RPM should increase or decrease


HARNESS INSPECTION PROCEDURE
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ACTUATOR INSPECTION

1. Disconnect the connector at the idle speed control actuator.

	2. Measure the resistance between terminals.

Standard value
Terminal 3 and 2 : 10.5 - 14Ω
Terminal 1 and 3 : 10 - 12.5Ω [at 20°C (68°F)]


3. Re-connect the connector to the idle speed control actuator
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MFI TROUBLESHOOTING PROCEDURES  

PROBLEM
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TROUBLE AREA RELATED TO DTC (FOR 2.7 V6)  

Note : Check items for each diagnostic items do not list all probable causes. 

	DTC No.
	Diagnostic items
	Check items (Check Point)

	P0100
	Mass or Volume Air Flow Circuit Malfunction
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Malfunction of the sensor

	P0101
	Mass or Volume Air Flow Circuit Range/Performance Problem
	· Foreign material deposit in the sensor

· Bad connection of connectors/bad wiring

	P0110
	Intake Air Temperature Circuit Malfunction
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Malfunction of the sensor

	P0115
	Engine Coolant Temperature Circuit Malfunction
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Malfunction of the sensor

	P0120
	Throttle/Pedal Position Circuit Malfunction
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Malfunction of the sensor

	P0121
	Throttle/Pedal Position Circuit Range/Performance Problem
	· Sensor's wearness or improper installation

· Bad connection of connectors/bad wiring

· Malfunction of the sensor

	P0130
	O2 Sensor Circuit Malfunction (Bank 1 Sensor 1)
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Malfunction of the sensor (B1/S1)

	P0135
	O2 Sensor Heater Circuit Malfunction (Bank 1 Sensor 1)
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Malfunction of the sensor (B1/S1)

	P0150
	O2 Sensor Circuit Malfunction (Bank 2 Sensor 1)
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Malfunction of the sensor (B2/S1)

	P0133
	O2 Sensor Circuit Slow Response (Bank 1 Sensor 1)
	· Sensor deteriorated or contaminated

· Sensor pin corrosion

	P0153
	O2 Sensor Circuit Slow Response (Bank 2 Sensor 1)
	· Sensor deteriorated or contaminated (B2/S1)

· Sensor pin corrosion

	P0134
	O2 Sensor Circuit No Activity Detected (Bank 1 Sensor 1)
	· Sensor deteriorated or contaminated (B1/S1)

· Sensor pin corrosion

	P0154
	O2 Sensor Circuit No Activity Detected (Bank 2 Sensor 1)
	· Sensor deteriorated or foreign material deposit (B2/S1)

· Sensor pin corrosion

	P0136
	O2 Sensor Circuit Malfunction (Bank 1 Sensor 2)
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Malfunction of the sensor (B1/S2)

	P0155
	O2 Sensor Heater Circuit Malfunction (Bank 2 Sensor 1)
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Malfunction of the sensor (B2/S1)

	P0156
	O2 Sensor Circuit Malfunction (Bank 2 Sensor 2)
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Malfunction of the sensor (B2/S2)

	P0140
	Downstream O2 Sensor Circuit No Activity Detected (Bank 1 Sensor 2)
	· Sensor deteriorated or contaminated

	P0160
	Downstream O2 Sensor Circuit No Activity Detected (Bank 2 Sensor 2)
	· Sensor deteriorated or contaminated

	P0141
	O2 Sensor Heater Circuit Malfunction (Bank 1 Sensor 2)
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Malfunction of the sensor (B1/S2)

	P0161
	O2 Sensor Heater Circuit Malfunction (Bank 2 Sensor 2)
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Malfunction of the sensor (B2/S2)

	P0170
	Fuel Trim Malfunction (Bank 1)
	· Fuel system
(Fuel tank/Press. regulator/Fuel pump/PCSV)

· Connection of the fuel line hose/sealing/cut

· Sealing between the purge valve and fuel tank

· Air leak in the exhaust system

· Ignition system

· Engine

	P0173
	Fuel Trim Malfunction (Bank 2)
	· Fuel system
(Fuel tank/Press. regulator/Fuel pump/PCSV)

· Connection of the fuel line hose/seatling/cut

· Sealing between the purge valve and fuel tank

· Air leak in the exhaust system

· Ignition system

· Engine

	P0201
	Cylinder 1 - Injector Circuit Malfunction
	· Open or short between the injector and PCM

· Bad connection of connectors/bad wiring

· Bad No.1 injector

	P0202
	Cylinder 2 - Injector Circuit Malfunction
	· Open or short between the injector and PCM

· Bad connection of connectors/bad wiring

· Bad No.2 injector

	P0203
	Cylinder 3 - Injector Circuit Malfunction
	· Open or short between the injector and PCM

· Bad connection of connectors/bad wiring

· Bad No.3 injector

	P0204
	Cylinder 4 - Injector Circuit Malfunction
	· Open or short between the injector and PCM

· Bad connection of connectors/bad wiring

· Bad No.4 injector

	P0205
	Cylinder 5 - Injector Circuit Malfunction
	· Open or short between the injector and PCM

· Bad connection of connectors/bad wiring

· Bad No.5 injector

	P0206
	Cylinder 6 - Injector Circuit Malfunction
	· Open or short between the injector and PCM

· Bad connection of connectors/bad wiring

· Bad No.6 injector

	P0230
	Fuel Pump Circuit Malfunction
	· Open or short between the pump and PCM

· Bad connection of connectors/bad wiring

· Bad pump relay

	P0301
	Cylinder 1 - Misfire Detected
	· Bad ignition system (Spark plug to PCM)

· Check the injector #1

· Check the condition of the HLA

	P0302
	Cylinder 2 - Misfire Detected
	· Bad ignition system (Spark plug to PCM)

· Check the injector #2

· Check the condition of the HLA

	P0303
	Cylinder 3 - Misfire Detected
	· Bad ignition system (Spark plug to PCM)

· Check the injector #3

· Check the condition of the HLA

	P0304
	Cylinder 4 - Misfire Detected
	· Bad ignition system (Spark plug to PCM)

· Check the injector #4

· Check the condition of the HLA

	P0305
	Cylinder 5 - Misfire Detected
	· Bad ignition system (Spark plug to PCM)

· Check the injector #5

· Check the condition of the HLA

	P0306
	Cylinder 6 - Misfire Detected
	· Bad ignition system (Spark plug to PCM)

· Check the injector #6

· Check the condition of the HLA

	P0325
	Knock Sensor 1 Circuit Malfunction
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Bad knock sensor in bank 1

	P0330
	Knock Sensor 2 Circuit Malfunction
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Bad knock sensor in bank 2

	P0335
	Crankshaft Position Sensor 'A' Circuit Malfunction
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Bad CKP sensor

	P0340
	Camshaft Position Sensor (TDC Sensor) Circuit Malfunction
	· Open or short between the sensor and PCM

· Bad connection of connectors/bad wiring

· Bad CMP sensor

	P0350
	Ignition Coil Primary/Secondary Circuit Malfunction
	· Bad ignition system (Spark plug to PCM)

· Bad connection of connectors/bad wiring

	P0351
	Ignition Coil 'A' Primary/Secondary Circuit Malfunction
	· Bad ignition system (Spark plug to PCM)

· Bad connection of connectors/bad wiring

	P0352
	Ignition Coil 'B' Primary/Secondary Circuit Malfunction
	· Bad ignition system (Spark plug to PCM)

· Bad connection of connectors/bad wiring

	P0353
	Ignition Coil 'C' Primary/Secondary Circuit Malfunction
	· Bad ignition system (Spark plug to PCM)

· Bad connection of connectors/bad wiring

	P0354
	Ignition Coil 'D' Primary/Secondary Circuit Malfunction
	· Bad ignition system (Spark plug to PCM)

· Bad connection of connectors/bad wiring

	P0355
	Ignition Coil 'E' Primary/Secondary Circuit Malfunction
	· Bad ignition system (Spark plug to PCM)

· Bad connection of connectors/bad wiring

	P0356
	Ignition Coil 'F' Primary/Secondary Circuit Malfunction
	· Bad ignition system (Spark plug to PCM)

· Bad connection of connectors/bad wiring

	P0420
	Catalyst System Efficiency Below Threshold (Bank 1)
	· Catalytic converter melted/broken

	P0430
	Catalyst System Efficiency Below Threshold (Bank 2)
	· Catalytic converter melted/broken

	P0443
	Evap. Emission Control System - Purge Control Valve Circuit Malfunction
	· Open or short between the PCSV and PCM

· Bad connection of connectors/bad wiring

· Bad PCSV

	P0500
	For OBD2 Rough Road Detection, Vehicle Speed Malfunction From ABS/TCS
	· Open or short between the TCS or ABS and PCM

· Check the connections of related parts

· Check for opens or shorts

· Bad wheel sensor or TCS/ABS

	
	For OBD2 Rough Road Detection, Vehicle Speed Malfunction From Front Right Inductive Wheel Sensor
	· Check the connection of related parts

· Check for opens or shorts

· Bad wheel sensor

	P0506
	Idle Speed Control RPM Lower Than Expected
	· Bad opening circuit of ISA or foreign material deposit

	P0507
	Idle Speed Control RPM Higher Than Expected
	· Bad closing circuit of ISA or foreign material deposit

	P1134
	O2 Sensor circuit - Transition Switch Time Malfunction/Slop (B1/S1)
	· O2 sensor deteriorated or foreign material deposit

	P1154
	O2 Sensor circuit - Transition Switch Time Malfunction/Slop (B2/S1)
	· O2 sensor deteriorated or foreign material deposit

	P1166
	O2 Sensor - Controller Adaption diagnosis Malfunction (Bank 1)
	· Fuel system
(Fuel tank/Press. regulator/Fuel pump/PCSV)

· Connection of the fuel line hose/sealing/cut

· Sealing between the purge valve and fuel tank

· Air leak in the exhaust system

· Ignition system

· Engine

	P1167
	O2 Sensor - Controller Adaption diagnosis Malfunction (Bank 2)
	· Fuel system
(Fuel tank/Press. regulator/Fuel pump/PCSV)

· Connection of the fuel line hose/sealing/cut

· Sealing between the purge valve and fuel tank

· Air leak in the exhaust system

· Ignition system

· Engine

	P1372
	Segment Time Acquisition Incorrect
	· Bad installation of tone wheel to crankshaft

· Bad signal of the CKP sensor

· Bad connection of connectors/bad wiring

	P1510
	Idle Speed Actuator Command Signal Incorrect (Coil 1)
	· Open or short between the ISA and PCM

· Bad connection of connectors/bad wiring

· Bad ISA

	P1511
	Idle Speed Actuator Command Signal Incorrect (Coil 2)
	· Open or short between the ISA and PCM

· Bad connection of connectors/bad wiring

· Bad ISA

	P1529
	Freeze Frame Request Via Can
	· TCM error (check for TCM DTCs)

	P1602
	Serial Communication Problem With TCU (Timeout)
	· Open or short of CAN wire

· Bad TCM

	P1616
	Main Relay Malfunction
	· Bad main relay

· Open fusible link

· Bad connection of connectors/bad wiring

	P1623
	Diagnostic Lamp Powerstage Malfunction
	· Open or short between the MIL lamp and PCM

· Bad MIL lamp

· Bad connection of connectors/bad wiring

	P1624
	Cooling Fan Relay - Circuit Malfunction ("LOW" Circuit)
	· Open or short between the cooling fan and PCM

· Bad main relay

· Bad connection of connectors/bad wiring

	P1625
	Cooling Fan Relay - Circuit Malfunction ("HIGH" Circuit)
	· Open or short between the cooling fan and PCM

· Bad main relay

· Bad connection of connectors/bad wiring
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TROUBLESHOOTING  

DIAGNOSTIC TROUBLESHOOTING FLOW

[image: image1033.png]Gather information from customer.

Veriy complaint
Severalreoccurances One time only
Check for diagnostic rouble codes. Chec for diagnostic trouble codes.
Diagnostic trouble code Diagnostic rouble code | No code
No code or l l
communication Record the diagnostic trouble code,
with scan tool then erase the code.
not possible
Refer to the MFI TROU- Try o reproduce the symptom. F—— o symptom
BLESHOOTING PROCE-
DURES Reproduced J{
Read the diagnosti trouble codes. oK
Diagnostc trouble Diagnostic trouble
code displayed code displayed
Refer 0 the INSPECTION CHART
FOR DIAGNOSTIC TROUBLE CODES
(FL22)

INTERMITTENT MALFUNCTIONS
(Refer 10 FL-18 How 0 Cope with
Intermittent Malfunctions)





[image: image1034.png]




 INCLUDEPICTURE "http://www.hmaservice.com/webtech/images/note.gif" \* MERGEFORMATINET [image: image1035.png]



	SERVICE MANUAL
	

	  Applies to: Santa Fe 2001-2002

	GROUP

	Fuel System
	MFI Control System


Top of Form

[image: image1036.wmf]



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image1037.wmf]

id=394877664&lm



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image1038.wmf]

lookup.asp?


Bottom of Form

﻿ 

INSPECTING THE MFI SYSTEM  

If the MFI system components (sensors, PCM, injector, etc.) fail, the interruption or failure to supply the proper amount of fuel for various engine operating conditions will result. The following situations may be encountered:

1. Engine is hard to start or does not start at all

2. Unstable idle

3. Poor driveability

If any of the above conditions is noted, first check for trouble codes and make basic engine checks (ignition system malfunction, incorrect engine adjustment, etc.). Then, inspect the MFI system components.

ON-BOARD DIAGNOSTICS

· Diagnostic trouble codes are set as follows:
After the PCM first detects a malfunction, a diagnostic trouble code is recorded when the engine is restarted and the same malfunction is re-detected. (The malfunction is detected in driving cycle). However, for fuel system rich/lean misfiring, a diagnostic trouble code is recorded on the first detection of the malfunction.

· Erasing diagnostic trouble codes: 
After recording the diagnostic trouble code, if the PCM does not re-detect the malfunction for 40 driving cycles, the diagnostic trouble code will be erased from the PCM memory. However, for fuel system rich/lean or misfiring, the diagnostic trouble code will be erased if both of the following conditions are met:

· When driving conditions (engine speed, engine coolant temperature, etc.) are identical to those when the malfunction was first recorded.

When the PCM does not re-detect the malfunction for 80 driving cycles.

NOTE

A "driving cycle" is complete as soon as the vehicle goes into closed-loop operation.

Malfunction Indicator Light (MIL)

The MIL lights up to notify the driver that there is a problem with the vehicle.

However the MIL will go off automatically after 3 subsequent sequential driving cycles that do not redetected the same malfunctions.

Immediately after the ignition switch is turned on, the MIL is lit for 5 seconds to indicate that the light operates normally.

The following Items can be indicated by the MIL:

· Catalyst

· Fuel system

· Air flow sensor (MAF sensor)

· Intake Air Temperature Sensor (IAT sensor)

· Engine Coolant Temperature Sensor (ECT sensor)

· Throttle Position Sensor (TPS)

· Front Oxygen Sensor

· Rear Oxygen Sensor Heater

· Rear Oxygen Sensor

· Front Oxygen Sensor Heater

· Injector

· Misfire

· Crankshaft Position Sensor (CKP sensor)

· Camshaft Position Sensor (CMP sensor)

· Evaporative Emission Control System

· Vehicle Speed Sensor (VSS)

· Idle Speed Control

· PCM

· Manifold Absolute Pressure (MAP) Sensor (Except 2.7L V6 engine)

· Idle Switch

· EGR System (Except 2.7L V6 engine).

[image: image1039.png]Malfunction indicator light




Inspecting the malfunction indicator lamp (MIL)

1. After turning the ignition key on, check that the light illuminates for 5 seconds without the engine running.

2. If the light does not illuminate, check for an open circuit in the harness, blown fuse and blown bulb.

SELF-DIAGNOSIS

The PCM monitors the input/output signals (some signals at all times and others under specified conditions). When the PCM detects an irregularity, it memorizes the diagnostic trouble code, and outputs the signal to the self-diagnosis output terminal. The diagnosis results can be read by a Generic Scan Tool (GST) or Hi-Scan Pro. A diagnostic trouble code (DTC) will remain in the PCM as long as battery power is maintained. The diagnostic trouble code will however be erased when the battery terminal or the powertrain control module (PCM) connector is disconnected or erased using the Generic Scan Tool.

CHECKING PROCEDURE (SELF-DIAGNOSIS)

NOTE

1. When battery voltage is excessively low, diagnostic trouble codes can not be read. Be sure to check the battery for voltage and the charging system before starting the test.

2. Codes are erased if the battery or the PCM connector is disconnected. Do not disconnect the battery before the diagnostic trouble codes are completely read and recorded.

Inspection Procedure (Using Generic Scan Tool) 

1. Turn OFF the ignition switch.

2. Connect the scan tool to the data link connector on the lower crash pad.

3. Turn ON the ignition switch.

4. Use the Hi-Scan Pro to check the diagnostic trouble code.

5. Repair the faulty part from the diagnosis chart.

6. Erase the diagnostic trouble code.

7. Disconnect the Hi-Scan Pro.
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TROUBLE AREA RELATED TO DTC  

Note : Check items for each diagnostic item do not list all probable causes. 

	DTC No. 
	Diagnostic items 
	Trouble area 

	P0101
	Mass or Volume Air Flow Circuit Range/performance Problem
	· Dirty air cleaner

· Oil cap or dipstick missing or not installed correctly

· Air leak in intake system

· Contaminated, deteriorated or damaged mass air flow sensor

· Faulty mass air flow sensor or throttle position sensor

· Poor connections between ECM and MAFS or TPS

NOTE

If any codes relating to MAFS are present, do all repairs associated with them before proceeding with this troubleshooting area.

	P0102
	Mass or Volume Air Flow Circuit Low Input
	· Short to ground between MAFS and ECM

· Signal line open between MAFS and ECM

· Faulty MAFS

	P0103
	Mass or Volume Air Flow Circuit High Input
	· Short to Battery between MAFS and ECM

· Ground open between MAFS and EGI main relay

· Ground open or Poor connections between open or short to battery between MAFS and ECM

· Faulty MAFS

	P0112
	Intake Air Temperature Circuit Low Input
	· Short to ground between IAT sensor and ECM

· Short between IAT sensor wires

· Faulty IAT sensor

	P0113
	Intake Air Temperature Circuit High Input
	· Open or short to battery between IAT sensor and ECM

· Faulty IAT sensor

	P0115
	Engine Coolant Temperature Circuit Malfunction
	· Open or short to battery between ECTS and ECM

· Short to ground between ECTS and ECM

· Short between ECTS wires

· Faulty ECTS

	P0116
	Engine Coolant Temperature Sensor Circuit Range/Performance Problem
	· After engine start-up, the measured coolant temperature shows no variation after detecting the calculated coolant temperature variation (engine coolant temperature sensor input is stuck.)

· Poor connections between ECT sensor and ECM

· Misplaced, loose or corroded terminals

· Foreign materials fouled ECTS

· Faulty ECTS

NOTE

If any codes relating to ECTS are present, do all repairs associated with them before proceeding with this troubleshooting area.

	P0117
	Engine Coolant Temperature Circuit Low Input
	· Short to ground between ECTS and ECM

· Short between ECTS wires

· Faulty ECTS

	P0118
	Engine Coolant Temperature Circuit High Input
	· Open or short to battery between ECTS and ECM

· Faulty ECTS

	P0119
	Engine Coolant Temperature Circuit Intermittent
	· Poor connections between ECTS and ECM

· Misplaced, loose or corroded terminals

· Foreign materials fouled ECTS

	P0121
	Throttle Position Sensor Circuit Range/Performance Problem
	· Poor connections between TPS and ECM

· Misplaced, loose or corrodes terminals

· Contaminated, deteriorated TPS

· Open or short between TPS 5V reference and ECM

· Open or short between TPS signal and ECM

· Short between TPS wires

· Faulty TPS

	P0122
	Throttle Position Sensor Circuit Low Input
	· Short to GND between TPS and ECM

· Open short to GND between TPS and ECM

· Short to RND between ECM and fuel tank pressure sensor (FTPS)

· Faulty TPS or FTPS

	P0123
	Throttle Position Sensor Circuit High Input
	· Open or short to battery between TPS and ECM

· Open between and ECM

· Faulty TPS

	P0125
	Insufficient Coolant Temperature For Closed Loop Fuel Control
	· After engine start-up, the elapsed time before feedback operation is initiated is too long (engine coolant temperature sensor input is insufficient for closed loop operation)

· Poor connections between ECT sensor and ECM

· Faulty ECTS

	P0128
	Coolant thermostat stuck
	· Thermostat stuck opened

	P0131
	HO2S Circuit Low Input (Bank 1, Sensor 1)
	· Short to GND between HO2S and ECM

· Faulty front HO2S

	P0132
	HO2S Circuit High Input (Bank 1, Sensor 1)
	· Short to battery between HO2S and ECM

· Faulty front HO2S

	P0133
	HO2S Circuit Slow Responsive (Bank 1, Sensor 1)
	· Front and rear HO2S connections reversed

· Faulty fuel delivery system

· Leak in intake system

· Leak in exhaust system

· Faulty MAFS ground circuit

· Faulty HO2S

NOTE

If any misfire, purge solenoid valve, MAFS or HO2S heater codes are present, do all repairs associated with those codes before proceeding with this trouble area.

	P0134
	HO2S Circuit No Activity Detected (Bank 1, Sensor 1)
	· Contaminated, deteriorated or aged HO2S

· Misplaced, bent, loose or corroded connector terminals

· Faulty HO2S

NOTE

If any misfire, purge solenoid valve or HO2S heater codes are present, do all repairs associated with those codes before proceeding this trouble area.

	P0135
	HO2S Heater Circuit Malfunction (Bank 1, Sensor 1)
	· Blown or missing HO2S fuse

· Short to battery between front HO2S and ECM

· Open between front HO2S and ECM

· Faulty front HO2S

	P0030
	HO2S Heater Control Circuit (Bank 1, Sensor 1)
	· Contaminated, deteriorated or aged HO2S

· Heater Resistance out of Reasonable Range

· Misplaced, bent, loose or corroded connector terminals

· Faulty HO2S

	P0031
	HO2S Heater Circuit Low (Bank 1, Sensor 1)
	· Blown or mission HO2S fuse

· Open or short to GND between HO2S and ECM

· Faulty HO2S

	P0032
	HO2S Heater Circuit High (Bank 1, Sensor 1)
	· Short to battery between HO2S and ECM

· Faulty HO2S

	P0136
	HO2S Circuit Malfunction (Bank 1, Sensor 2)
	· Short between rear HO2S and ECM

· Faulty rear HO2S

	P0137
	HO2S Circuit Low Input (Bank 1, Sensor 2)
	· Short to GND between HO2S and ECM

· Faulty front HO2S

	P0138
	HO2S Circuit Low Input (Bank 1, Sensor 2)
	· Open or short to battery between HO2S and ECM

· Faulty front HO2S

	P0139
	HO2S Circuit Slow Responsive (Bank 1, Sensor 2)
	· Front and rear HO2S connections reversed

· Faulty fuel delivery system

· Leak in intake system

· Leak in exhaust system

· Faulty MAFS ground circuit

· Faulty HO2S

NOTE

If any misfire, purge solenoid valve, MAFS or HO2S heater codes are present, do all repairs associated with those codes before proceeding with this trouble area.

	P0140
	HO2S Circuit No Activity Detected (Bank 1, Sensor 2)
	· Contaminated, deteriorated or aged HO2S

· Misplaced, bent, loose or corroded connector terminals

· Faulty HO2S

NOTE

If any misfire, purge solenoid valve or HO2S heater codes are present, do all repairs associated with those codes before proceeding with this trouble area.

	P0141
	HO2S Heater Circuit Malfunction (Bank 1, Sensor 2)
	· blown or missing HO2S fuse

· Short to battery between rear HO2S and ECM

· Open between rear HO2S and ECM

· Faulty rear HO2S

	P0037
	HO2S Heater Circuit Low (Bank 1, Sensor 2)
	· Blown or missing HO2S fuse

· Open or short to GND between HO2S and ECM

· Faulty HO2S

	P0038
	HO2S Heater Circuit High (Bank 1, Sensor 2)
	· Short to battery between HO2S and ECM

· Faulty HO2S

	P0151
	HO2S Circuit Low Input (Bank 2, Sensor 1)
	· Short to GND between HO2S and ECM

· Faulty front HO2S

	P0152
	HO2S Circuit High Input (Bank 2, Sensor 1)
	· Short to battery between HO2S and ECM

· Faulty front HO2S

	P0153
	HO2S Circuit Slow Responsive (Bank 2, Sensor 1)
	· Front and rear HO2S connections reversed

· Faulty fuel delivery system

· Leak in intake system

· Leak in exhaust system

· Faulty MAFS ground circuit

· Faulty HO2S

NOTE

If any misfire, purge solenoid valve, MAFS or HO2S heater codes are present, do all repairs associated with those codes before proceeding with this trouble area.

	P0154
	HO2S Circuit No Activity Detected (Bank 2, Sensor 1)
	· Contaminated, deteriorated or aged HO2S

· Misplaced, bent, loose or corroded connector terminals

· Faulty HO2S

NOTE

If any misfire, purge solenoid valve or HO2S heater codes are present, do all repairs associated with those codes before proceeding this trouble area.

	P0050
	HO2S Heater Control Circuit (Bank 2, Sensor 1)
	· Contaminated, deteriorated or aged HO2S

· Heater Resistance out of reasonable range

· Misplaced, bent, loose or corroded connector terminals

· Faulty HO2S

	P0051
	HO2S Heater Circuit Low (Bank 2, Sensor 1)
	· Blown or missing HO2S fuse

· Open or short to GND between HO2S and ECM

· Faulty HO2S

	P0052
	HO2S Heater Circuit High (Bank 2, Sensor 1)
	· Short to battery between HO2S and ECM

· Faulty HO2S

	P0157
	HO2S Circuit Low Input (Bank 2, Sensor 2)
	· Short to GND between HO2S and ECM

· Faulty rear HO2S

	P0158
	HO2S Circuit High Input (Bank 2, Sensor 2)
	· Open or short to battery between HO2S and ECM

· Faulty rear HO2S

	P0160
	HO2S Circuit No Activity Detected (Bank 2, Sensor 2)
	· Contaminated, deteriorated or aged HO2S

· Misplaced, bent, loose or corroded connector terminals

· Faulty HO2S

NOTE

If any misfire, purge solenoid valve or HO2S heater codes are present, do all repairs associated with those codes before proceeding with this trouble area.

	P0057
	HO2S Heater Circuit Low (Bank 2, Sensor 2)
	· Blown or missing HO2S fuse

· Open or Short to GND between HO2S and ECM

· Faulty HO2S

	P0058
	HO2S Heater Circuit High (Bank 2, Sensor 2)
	· Short to battery between HO2S and ECM

· Faulty HO2S

	P0171
	Fuel System Too Lean (Bank 1)
	· Faulty ignition system (Ignition coil/spark plug/Ignition cable)

· Faulty fuel delivery system (Fuel tank/Pressure regulator/Canister purge valve)

· Clogged fuel injectors

· Faulty fuel injectors

· Leak in intake system

· Leak in exhaust system

· Faulty MAFS

NOTE

If any codes relating to injectors, HO2S, ECTS or MAFS are stored, do all repairs associated with those codes before proceeding with this trouble area.

	P0172
	Fuel System Too Rich (Bank 1)
	· Faulty fuel delivery system (Fuel tank/Pressure regulator/Canister purge valve)

· Faulty fuel injectors

· Faulty MAFS

NOTE

If any codes relating to injectors, HO2S, ECTS or MAFS are stored, do all repairs associated with those codes before proceeding with this trouble area.

	P0174
	Fuel System Too Lean (Bank 2)
	· Faulty ignition system (Ignition coil/spark plug/Ignition cable)

· Faulty fuel delivery system (Fuel tank/Pressure regulator/Canister purge valve)

· Clogged fuel injectors

· Faulty fuel injectors

· Leak in intake system

· Leak in exhaust system

· Faulty MAFS

NOTE

If any codes relating to injectors, HO2S, ECTS or MAFS are stored, do all repairs associated with those codes before proceeding with this trouble area.

	P0175
	Fuel System Too Rich (Bank 2)
	· Faulty fuel delivery system (Fuel tank/Pressure regulator/Canister purge valve)

· Faulty fuel injectors

· Faulty MAFS

NOTE

If any codes relating to injectors, HO2S, ECTS or MAFS are stored, do all repairs associated with those codes before proceeding with this trouble area.

	P0230
	Fuel Pump Circuit Malfunction
	· Blown or missing fuse/relay

· Short to battery between fuel pump relay and ECM

· Open between fuel pump relay and ECM

· Faulty fuel pump relay

	P0261
	Injector Circuit Low Input (Cylinder -1)
	· Short to GND between injector and ECM

· Faulty fuel injector

	P0264
	Injector Circuit Low Input (Cylinder -2)
	

	P0267
	Injector Circuit Low Input (Cylinder -3)
	

	P0270
	Injector Circuit Low Input (Cylinder -4)
	

	P0273
	Injector Circuit Low Input (Cylinder -5)
	

	P0276
	Injector Circuit Low Input (Cylinder -6)
	

	P0262
	Injector Circuit High Input (Cylinder -1)
	· Open between injector fuse and injector

· Open or short to battery between injector and ECM

· Faulty fuel injector

	P0265
	Injector Circuit High Input (Cylinder -2)
	

	P0268
	Injector Circuit High Input (Cylinder -3)
	

	P0271
	Injector Circuit High Input (Cylinder -4)
	

	P0274
	Injector Circuit High Input (Cylinder -5)
	

	P0277
	Injector Circuit High Input (Cylinder -6)
	

	P0300
	Random Misfire Detected
	· Vacuum leak in air intake system

· CKP sensor circuit malfunction

· Faulty CKP sensor

· Ignition circuit malfunction

· Faulty ignition coil or plug wire

· Spark plug malfunction

· Low compression due to blown head gasket, leaking valve or piston ring

· Low/high fuel pressure due to faulty pressure regulator, restricted fuel lines, plugged fuel filter or faulty fuel pump

· Fuel injector circuit malfunction

· Faulty fuel injector

NOTE

If any fuel injector codes (or pending codes) are present, do all repairs associated with those codes before proceeding with this trouble area.

	P0301
	Misfire Detected (Cylinder -1)
	

	P0302
	Misfire Detected (Cylinder -2)
	

	P0303
	Misfire Detected (Cylinder -3)
	

	P0304
	Misfire Detected (Cylinder -4)
	

	P0305
	Misfire Detected (Cylinder -5)
	

	P0306
	Misfire Detected (Cylinder -6)
	

	P0320
	IFS Open/Short
	· Open or short between ignition failure sensor and ECM

	P0325
	Knock Sensor Circuit Malfunction (Bank 1)
	· Open or short to GND between knock sensor and ECM

· Source of high resistance between knock sensor and ECM

· Faulty knock sensor

	P0330
	Knock Sensor Circuit Malfunction (Bank 2)
	

	P0335
	Crankshaft Position Sensor Circuit Malfunction
	· Short to GND between CKP sensor and ECM

· Open or short to battery between CKP and ECM

· Short between CKP sensor wires

· Poor connection between CKP connector amp; harness connector

· Out of allowable air gap

· Faulty target wheel tolerance

· Faulty CKP sensor

	P0340
	Camshaft Position Sensor Circuit Malfunction
	· Short to GND between CMP sensor and ECM

· Open or short to battery between CMP and ECM

· Short between CMP sensor wires

· Poor connection between CMP connector amp; harness connector

· Faulty CMP sensor

	P0350
	Ignition Coil Primary/Secondary Circuit Malfunction
	· Faulty ignition system

· Poor connection

· Faulty wires between ignition coil and ECM

· Faulty ignition coil

	P0401
	EGR System Malfunction
	· Open between EGR control valve sensor and ECM

· Short to battery between EGR control valve and ECM

· Short to battery EGR control valve wires

· Faulty EGR solenoid valve

	P0403
	EGR System Solenoid Valve Circuit Malfunction
	· Open between EGR solenoid valve sensor and ECM

· Short to battery between EGR solenoid valve and ECM

· Short to battery EGR solenoid valve wires

· Faulty EGR solenoid valve

	P0420
	Main catalyst efficiency deterioration (Bank 1)
	· Catalytic converter deteriorated

NOTE

If any codes relating to HO2S sensor. MAFS, injectors, a P0170 or a P0173 are present, do all repairs associated with them before proceeding with this trouble area.

	P0421
	Main Catalyst Efficiency Deterioration (Bank 1)
	· Catalytic converter deteriorated

NOTE

If any codes relating to HO2S sensor. MAFS, injectors, a P0171 or a P0172 are present, do all repairs associated with them before proceeding with this trouble area.

	P0430
	Main catalyst efficiency deterioration (Bank 2)
	· Catalytic converter deteriorated

NOTE

If any codes relating to HO2S sensor. MAFS, injectors, a P0170 or a P0173 are present, do all repairs associated with them before proceeding with this trouble area.

	P0441
	EVAP Emission Control System Incorrect Purge Flow
	· Stuck in valve open position

	P0442
	EVAP Emission Control System Small Leak (1 mm)
	· Fuel filler cap loose or missing

· Fuel filler cap o-ring missing or damaged

· Faulty or damaged fuel filler pipe

· Leaking, disconnected or plugged fuel vapor lines

· Fuel in lines due to faulty rollover valve, on-board refueling vapor recovery valve or stuck closed CCV

· Canister close valve clogged, struck open or closed

· Improperly installed purge solenoid valve

· PSV stuck open or closed

· Faulty fuel tank pressure sensor

· Leaking canister or catch tank

NOTE

If any codes relating to FTPS, CCV or PSV circuits are present, do all repairs associated with those codes before proceeding with this troubles area.

	P0443
	EVAP Emission Control System Purge Control Valve Circuit Malfunction
	· Faulty PSV

· Open between PSV and ECM

· Short to GND or battery between PSV and ECM

	P0444
	EVAP Emission Control System Purge Control Valve Circuit Open
	· Faulty PSV

· Open between PSV and ECM

	P0445
	EVAP Emission Control System Purge Control Valve Circuit Shorted
	· Faulty PSV

· Short to GND or battery between PSV and ECM

	P0446
	EVAP Emission Control System Vent Control Malfunction
	· Stuck in valve closed position (CCV)

· Faulty CCV

	P0449
	EVAP Emission Control System Vent Valve/Solenoid Circuit
	· Stuck in valve closed position (CCV)

· Faulty CCV

	P0447
	EVAP Emission Control System Vent Circuit Open
	· Open or short to battery between CCV and ECM

· Faulty CCV

	P0448
	EVAP Emission Control System Vent Circuit Shorted
	· Short to GND between CCV and ECM

· Faulty CCV

	P0451
	EVAP Emission Control System Pressure Sensor Range/Performance Problem
	· High resistance or open between fuel tank pressure sensor and ECM

· Stuck closed canister close valve

· Blocked vapor hose between canister and CCV

· Open or short to battery between FTPS and ECM

· Faulty FTPS

	P0452
	EVAP Emission Control System Pressure Sensor Low Input
	· Short to GND between FTPS and ECM

· Faulty FTPS

	P0453
	EVAP Emission Control System Pressure Sensor High Input
	· Open or short to battery between fuel tank pressure sensor and ECM

· Short to battery in ECM

· Open in ECM

· Faulty FTPS

	P0454
	Evaporative Emission Control System - Pressure Sensor Intermittent
	· Poor connections between FTPS and ECM

· Misplaced, loose or corroded terminals

· Foreign materials fouled FTPS

· Faulty FTPS

	P0455
	EVAP Emission Control System - Large Leak
	· Fuel filler cap loose or missing

· Fuel filler cap o-ring missing or damaged

· Faulty or damaged fuel filler pipe

· Leaking, disconnected or plugged fuel vapor lines

· Fuel in lines due to faulty rollover valve, on-board refueling vapor recovery valve or stuck closed CCV

· Canister close valve clogged, stuck open or closed

· Improperly installed purge solenoid valve

· PSV stuck open or closed

· Faulty fuel tank pressure sensor

· Leaking canister or catch tank

NOTE

· If any codes relating to FTPS, CCV or PSV circuits are present, do all repairs associated with those codes before proceeding with this troubles area.

· If DTC P0455 is stored and MIL is illuminated, before proceeding to evaporative system test and repair, verify whether the customer was running the engine during refueling.

· If an obvious cause for DTC P0455 is an engine running during refueling, erase the DTC P0455 using Hi-Scan and do not repair the evaporative system. However, the vehicle should be monitored to find reoccurrence of the concern which may come from actual evaporative system.

	P0456
	Evaporative Emission Control System - Small Leak Detected (0.5mm)
	

	P0461
	Fuel Level Sensor Circuit Range/Performance
	· Poor connection

· Contaminated, deteriorated or aged FTLS

· Misplaced, bent, loose or corroded connector terminals

· Faulty FTLS

	P0462
	Fuel Level Sensor Circuit Low Input
	· Open or short to GND between FTLS and ECM

· Short to GND or open in ECM

· Faulty FTLS

	P0463
	Fuel Level Sensor Circuit High Input
	· Short to battery between FTLS and ECM

· Short to battery

· Faulty FTLS

	P0464
	Fuel Level Sensor Circuit Intermittent
	· Poor connections between ECTS and ECM

· Misplaced, loose or corroded terminals

· Faulty FTLS

	P0500
	Vehicle Speed Sensor Circuit Malfunction
	· Open between fuse and wheel speed sensor (WSS) used for wheel speed measurement

· Open between WSS and GND

· Open between WSS and ECM

· Short to battery or GND between WSS and ECM

· Faulty WSS

	P0501
	Vehicle Speed Sensor Range/Performance
	· Open between fuse and wheel speed sensor (WSS)

· Open between WSS and GND

· Open between WSS and ECM

· Short to battery or GND between WSS and ECM

· Faulty WSS

	P0506
	Idle Control System Rpm Lower than Expected
	· High resistance between injector fuse and IAC valve

· High resistance between IAC and ECM

· Faulty IAC valve

· Carbon fouled throttle plate

NOTE

If any TPS, MAFS, fuel injector or IAC valve circuit codes (or pending codes) are present, do all repairs associated with them before proceeding with this trouble area.

	P0507
	Idle Control System rpm Higher than Expected
	· Improperly adjusted accelerator cable

· Air leak in intake system between head and throttle plate

· Faulty PCV valve or PSV

· Poor connections in TPS circuit or faulty TPS

· High resistance between IAC valve and ECM

· Faulty IAC valve

NOTE

If any codes relating to TPS, MAFS, fuel injector or IAC valve are present, do all repairs associated with them before proceeding with this troubleshooting area.

	P1100
	Manifold Absolute Pressure Sensor-EGR System Open/Short
	· Open or short to ground between MAPS and ECM

· Open between MAPS and ECM

· Open between MAPS and ground

· Faulty MAPS

	P1102
	Manifold Absolute Pressure Sensor-EGR Mode 3
	· Poor connections between MAPF and ECM

· Misplaced, loose or corroded terminals

· Foreign materials fouled MAPS

· Leakage in EGR control valve

· Faulty EGR control valve

· Faulty MAPS

· Poor connection vacuum tubes

· Stuck closed EGR control valve

· Stuck open EGR control valve

· Blocked and/or leakage vacuum tube between EGR control valve and intake manifold vacuum port

· Blocked and/or leakage tube between EGR solenoid valve and intake manifold port

	P1103
	Manifold Absolute Pressure Sensor-EGR Mode 2
	

	P1134
	HO2S Circuit - Transition Switch Malfunction/Slip (Bank 1, Sensor 1)
	· HO2S Deteriorated

· Foreign Material Deposit

	P1154
	HO2S Circuit - Transition Switch Malfunction/Slip (Bank 2, Sensor 1)
	

	P1166
	Lambda Bank Control Limit (Bank 1)
	· P1166 is case for HO2S (Bank 1, Sensor 1) Signal line open

· P1167 is case for HO2S (Bank 2, Sensor 1) Signal line open

· Fuel system (Fuel tank/Pressure regulator/Fuel pump/PSV) Failure

· Poor connection to fuel line hose/Sealing/Cut

· Sealing between purge valve and fuel tank

· Air leakage in exhaust system

· Ignition system (Ignition coil, spark plug, cable) failure

· Surge tank and intake port failure

	P1167
	Lambda Bank Control Limit (Bank 2)
	

	P0036
	HO2S Heater Control Circuit (Bank 1, Sensor 2)
	· Contaminated, deteriorated or aged HO2S

· Heater resistance out of reasonable range

· Misplaced, bent, loose or corroded connector terminals

· Faulty HO2S

	P0056
	HO2S Heater Control Circuit (Bank 2, Sensor 2)
	· Contaminated, deteriorated or aged HO2S

· Heater resistance out of reasonable range

· Misplaced, bent, loose or corroded connector terminals

· Faulty HO2S

	P1330
	Spark Timing Adjustment
	· Open or short to battery between ROM change tool and ECM

· Short to GND between ROM change tool and ECM

· Open between ROM change tool and ECM

	P1372
	Segment Time Acquisition Incorrect
	· Improperly installed target wheel

· Faulty wires between ECM and wheel speed sensor

· Bad signal of wheel speed sensor

· Poor connection

· Faulty crank position sensor

	P1505
	Idle Charge Actuator Signal Low of Coil #1
	· Open or short to GND between ISC and ECM

· Faulty ISC

	P1506
	Idle Charge Actuator Signal High of Coil #1
	· Short to battery between ISC and ECM

· Faulty ISC

	P1507
	Idle Charge Actuator Signal Low of Coil #2
	· Open or short to GND between ISC and ECM

· Faulty ISC

	P1508
	Idle Charge Actuator Signal High of Coil #2
	· Short to battery between ISC and ECM

· Faulty ISC

	P1521
	Power Steering Switch Malfunction
	· Open or short to battery between switch and ECM

· Short to GND between switch and ECM

· Open between switch and ECM

· Faulty power steering switch

	P1529
	TCU Request for MIL ON/Freeze Frame to ECU via CAN
	· This is only a request from TCM to turn the MIL ON. The fault code is stored in the TCM. The freeze frame data is stored in the ECM under the P1529 request code. Be sure to retrieve freeze frame data before clearing code P1529 from ECM.

	P1602
	Serial Communication Problem with TCU (Timeout)
	· Open or short to serial communication line

· CAN message timeout

· Faulty TCU

	P1605
	Internal CONTROL module ROM error
	· Internal fault ECM

	P0560
	System Voltage Malfunction
	· Short between main relay and ECM

· Open between main relay and ECM

· Poor connection

· Faulty main relay

	P0562
	System Voltage Low
	· Reverse battery cable connection (+/- reverse)

· Faulty alternator

	P0563
	System Voltage High
	

	P0650
	Malfunction Indication Lamp (MIL) Control Circuit Malfunction
	· Open or short between lamp and ECM

· Faulty lamp

	P1624
	Cooling Fan Relay Circuit Malfunction (LOW)
	· Open or short between relay and ECM

· Short to GND between relay and ECM

· Open between relay and ECM

· Faulty relay

	P1625
	Cooling Fan Relay Circuit Malfunction (HIGH)
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INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES (FOR 2.7 V6)  

	DTC NO. 
	CONTENT 
	Memory 
	MIL 

	P0101
	Mass or Volume Air Flow Circuit Range/performance Problem
	O
	O

	P0102
	Mass or Volume Air Flow Circuit Low Input
	O
	O

	P0103
	Mass or Volume Air Flow Circuit High Input
	O
	O

	P0112
	Intake Air Temperature Circuit Low Input
	O
	O

	P0113
	Intake Air Temperature Circuit High Input
	O
	O

	P0116
	Engine Coolant Temperature Sensor Circuit Range/Performance Problem
	O
	O

	P0117
	Engine Coolant Temperature Circuit Low Input
	O
	O

	P0118
	Engine Coolant Temperature Circuit High Input
	O
	O

	P0119
	Engine Coolant Temperature Circuit Intermittent
	O
	O

	P0121
	Throttle Position Sensor Circuit Range/Performance Problem
	O
	O

	P0122
	Throttle Position Sensor Circuit Low Input
	O
	O

	P0123
	Throttle Position Sensor Circuit High Input
	O
	O

	P0125
	Insufficient Coolant Temperature For Closed Loop Fuel Control
	O
	O

	P0128
	Coolant thermostat stuck
	O
	O

	P0131
	HO2S Circuit Low Input (Bank 1, Sensor 1)
	O
	O

	P0132
	HO2S Circuit High Input (Bank 1, Sensor 1)
	O
	O

	P0133
	HO2S Circuit Slow Responsive (Bank 1, Sensor 1)
	O
	O

	P0134
	HO2S Circuit No Activity Detected (Bank 1, Sensor 1)
	O
	O

	P0030
	HO2S Heater Control Circuit (Bank 1, Sensor 1)
	O
	O

	P0031
	HO2S Heater Circuit Low (Bank 1, Sensor 1)
	O
	O

	P0032
	HO2S Heater Circuit High (Bank 1, Sensor 1)
	O
	O

	P0137
	HO2S Circuit Low Input (Bank 1, Sensor 2)
	O
	O

	P0138
	HO2S Circuit Low Input (Bank 1, Sensor 2)
	O
	O

	P0140
	HO2S Circuit No Activity Detected (Bank 1, Sensor 2)
	O
	O

	P0037
	HO2S Heater Circuit Low (Bank 1, Sensor 2)
	O
	O

	P0038
	HO2S Heater Circuit High (Bank 1, Sensor 2)
	O
	O

	P0151
	HO2S Circuit Low Input (Bank 2, Sensor 1)
	O
	O

	P0152
	HO2S Circuit High Input (Bank 2, Sensor 1)
	O
	O

	P0153
	HO2S Circuit Slow Responsive (Bank 2, Sensor 1)
	O
	O

	P0154
	HO2S Circuit No Activity Detected (Bank 2, Sensor 1)
	O
	O

	P0050
	HO2S Heater Control Circuit (Bank 2, Sensor 1)
	O
	O

	P0051
	HO2S Heater Circuit Low (Bank 2, Sensor 1)
	O
	O

	P0052
	HO2S Heater Circuit High (Bank 2, Sensor 1)
	O
	O

	P0157
	HO2S Circuit Low Input (Bank 2, Sensor 2)
	O
	O

	P0158
	HO2S Circuit High Input (Bank 2, Sensor 2)
	O
	O

	P0160
	HO2S Circuit No Activity Detected (Bank 2, Sensor 2)
	O
	O

	P0057
	HO2S Heater Circuit Low (Bank 2, Sensor 2)
	O
	O

	P0058
	HO2S Heater Circuit High (Bank 2, Sensor 2)
	O
	O

	P0171
	Fuel System Too Lean (Bank 1)
	O
	O

	P0172
	Fuel System Too Rich (Bank 1)
	O
	O

	P0174
	Fuel System Too Lean (Bank 2)
	O
	O

	P0175
	Fuel System Too Rich (Bank 2)
	O
	O

	P0230
	Fuel Pump Circuit Malfunction
	O
	X

	P0261
	Injector Circuit Low Input (Cylinder -1)
	O
	O

	P0264
	Injector Circuit Low Input (Cylinder -2)
	O
	O

	P0267
	Injector Circuit Low Input (Cylinder -3)
	O
	O

	P0270
	Injector Circuit Low Input (Cylinder -4)
	O
	O

	P0273
	Injector Circuit Low Input (Cylinder -5)
	O
	O

	P0276
	Injector Circuit Low Input (Cylinder -6)
	O
	O

	P0262
	Injector Circuit High Input (Cylinder -1)
	O
	O

	P0265
	Injector Circuit High Input (Cylinder -2)
	O
	O

	P0268
	Injector Circuit High Input (Cylinder -3)
	O
	O

	P0271
	Injector Circuit High Input (Cylinder -4)
	O
	O

	P0274
	Injector Circuit High Input (Cylinder -5)
	O
	O

	P0277
	Injector Circuit High Input (Cylinder -6)
	O
	O

	P0300
	Random Misfire Detected
	O
	O

	P0301
	Misfire Detected (Cylinder -1)
	O
	O

	P0302
	Misfire Detected (Cylinder -2)
	O
	O

	P0303
	Misfire Detected (Cylinder -3)
	O
	O

	P0304
	Misfire Detected (Cylinder -4)
	O
	O

	P0305
	Misfire Detected (Cylinder -5)
	O
	O

	P0306
	Misfire Detected (Cylinder -6)
	O
	O

	P0325
	Knock Sensor Circuit Malfunction (Bank 1)
	O
	X

	P0330
	Knock Sensor Circuit Malfunction (Bank 2)
	O
	X

	P0335
	Crankshaft Position Sensor Circuit Malfunction
	O
	O

	P0340
	Camshaft Position Sensor Circuit Malfunction
	O
	O

	P0350
	Ignition Coil Primary/Secondary Circuit Malfunction
	O
	X

	P0351
	Ignition Coil "A" Primary/Secondary Circuit
	O
	X

	P0352
	Ignition Coil "B" Primary/Secondary Circuit
	O
	X

	P0353
	Ignition Coil "C" Primary/Secondary Circuit
	O
	X

	P0354
	Ignition Coil "D" Primary/Secondary Circuit
	O
	X

	P0355
	Ignition Coil "E" Primary/Secondary Circuit
	O
	X

	P0356
	Ignition Coil "F" Primary/Secondary Circuit
	O
	X

	P0420
	Main catalyst efficiency deterioration (Bank 1)
	O
	O

	P0430
	Main catalyst efficiency deterioration (Bank 2)
	O
	O

	P0441
	EVAP Emission Control System Incorrect Purge Flow
	O
	O

	P0442
	EVAP Emission Control System Small Leak (1 mm)
	O
	O

	P0444
	EVAP Emission Control System Purge Control Valve Circuit Open
	O
	O

	P0445
	EVAP Emission Control System Purge Control Valve Circuit Shorted
	O
	O

	P0449
	EVAP Emission Control System Vent Valve/Solenoid Circuit
	O
	O

	P0447
	EVAP Emission Control System Vent Circuit Open
	O
	O

	P0448
	EVAP Emission Control System Vent Circuit Shorted
	O
	O

	P0451
	EVAP Emission Control System Pressure Sensor Range/Performance Problem
	O
	O

	P0452
	EVAP Emission Control System Pressure Sensor Low Input
	O
	O

	P0453
	EVAP Emission Control System Pressure Sensor High Input
	O
	O

	P0454
	Evaporative Emission Control System - Pressure Sensor Intermittent
	O
	O

	P0455
	EVAP Emission Control System - Large Leak
	O
	O

	P0456
	Evaporative Emission Control System - Small Leak Detected (0.5mm)
	O
	O

	P0501
	Vehicle Speed Sensor Range/Performance
	O
	O

	P0506
	Idle Control System Rpm Lower than Expected
	O
	O

	P0507
	Idle Control System rpm Higher than Expected
	O
	O

	P1134
	HO2S Circuit - Transition Switch Malfunction/Slip (Bank 1, Sensor 1)
	O
	O

	P1154
	HO2S Circuit - Transition Switch Malfunction/Slip (Bank 2, Sensor 1)
	O
	O

	P1166
	Lambda Bank Control Limit (Bank 1)
	O
	O

	P1167
	Lambda Bank Control Limit (Bank 2)
	O
	O

	P0036
	HO2S Heater Control Circuit (Bank 1, Sensor 2)
	O
	O

	P0056
	HO2S Heater Control Circuit (Bank 2, Sensor 2)
	O
	O

	P1372
	Segment Time Acquisition Incorrect
	O
	X

	P1505
	Idle Charge Actuator Signal Low of Coil #1
	O
	O

	P1506
	Idle Charge Actuator Signal High of Coil #1
	O
	O

	P1507
	Idle Charge Actuator Signal Low of Coil #2
	O
	O

	P1508
	Idle Charge Actuator Signal High of Coil #2
	O
	O

	P1521
	Power Steering Switch Malfunction
	O
	X

	P1529
	TCU Request for MIL ON/Freeze Frame to ECU via CAN
	O
	O

	P1602
	Serial Communication Problem with TCU (Timeout)
	O
	O

	P0605
	Internal CONTROL module ROM error
	O
	O

	P0560
	System Voltage Malfunction
	O
	X

	P0562
	System Voltage Low
	O
	O

	P0563
	System Voltage High
	O
	O

	P0650
	Malfunction Indication Lamp (MIL) Control Circuit Malfunction
	O
	X

	P1624
	Cooling Fan Relay Circuit Malfunction (LOW)
	O
	X

	P1625
	Cooling Fan Relay Circuit Malfunction (HIGH)
	O
	X
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INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES (FOR 2.4 I4)  

	DTC NO. 
	CONTENT 
	Memory 
	MIL 

	P0101
	Mass or Volume Air Flow Circuit Range/Performance Problem
	O
	O

	P0102
	Mass or Volume Air Flow Circuit Low Voltage
	O
	O

	P0103
	Mass or Volume Air Flow Circuit High Voltage
	O
	O

	P0112
	Intake Air Temp. Circuit Low Voltage
	O
	O

	P0113
	Intake Air Temp. Circuit High Voltage
	O
	O

	P0116
	Engine Coolant Temp. Circuit Drift
	O
	O

	P0117
	Engine Coolant Temp. Low Voltage
	O
	O

	P0118
	Engine Coolant Temp. High Voltage/Open
	O
	O

	P0121
	Throttle Position Sensor Circuit Range/Performance Problem
	O
	O

	P0122
	Throttle Position Sensor Circuit Low Voltage
	O
	O

	P0123
	Throttle Position Sensor Circuit High Voltage
	O
	O

	P0125
	Excessive Time to Enter Closed Loop Control (ECT sensor)
	O
	O

	P0128
	Thermostat Malfunction
	O
	O

	P0134
	Oxygen Sensor Circuit Malfunction (No Activity)
	O
	O

	P0133
	Oxygen Sensor Circuit Malfunction (Bank 1, Sensor 1)
	O
	O

	P0132
	Oxygen Sensor Circuit Malfunction (Open) (Bank 1, Sensor 1)
	O
	O

	P0135
	Oxygen Sensor Heater Circuit Malfunction (Bank 1, Sensor 1)
	O
	O

	P0136
	Oxygen Sensor Circuit Malfunction (Bank 1, Sensor 2)
	O
	O

	P0139
	Oxygen Sensor Circuit Range/Performance Problem
(Bank 1, Sensor 2)
	O
	O

	P0140
	Oxygen Sensor Circuit Malfunction (Short) (Bank 1, Sensor 2)
	O
	O

	P0141
	Oxygen Sensor Heater Circuit Malfunction (Bank 1, Sensor 2)
	O
	O

	P0171
	Fuel System Too Lean
	O
	O

	P0172
	Fuel System Too Rich
	O
	O

	P0201
	Injector Circuit Malfunction (Injector -1)
	O
	O

	P0202
	Injector Circuit Malfunction (Injector -2)
	O
	O

	P0203
	Injector Circuit Malfunction (Injector -3)
	O
	O

	P0204
	Injector Circuit Malfunction (Injector -4)
	O
	O

	P0300
	Random Misfire Detected
	O
	O

	P0301
	Misfire Detected (Cylinder -1)
	O
	O

	P0302
	Misfire Detected (Cylinder -2)
	O
	O

	P0303
	Misfire Detected (Cylinder -3)
	O
	O

	P0304
	Misfire Detected (Cylinder -4)
	O
	O

	P0325
	Knock Sensor Circuit Malfunction
	O
	X

	P0335
	Crankshaft Position Sensor Circuit Malfunction
	O
	O

	P0340
	Camshaft Position Sensor Circuit Malfunction
	O
	O

	P0350
	Ignition Coil Malfunction
	O
	O

	P0320
	Ignition Failure Sensor Malfunction
	O
	X

	P0421
	Warm-up Catalyst Efficiency Below Threshold
	O
	O

	P0401
	EGR System Malfunction
	O
	O

	P0403
	EGR Solenoid Circuit Malfunction
	O
	O

	P0441
	Purge Control Solenoid Valve - Stack
	O
	O

	P0442
	Evaporative Emission Control System - Small leak
	O
	O

	P0455
	Evaporative Emission Control System - Large leak
	O
	O

	P0443
	Purge Control Solenoid Valve Malfunction
	O
	O

	P0446
	Canister Close Valve Malfunction
	O
	O

	P0451
	Fuel Tank Pressure Sensor Voltage Sloshing
	O
	O

	P0452
	Fuel Tank Pressure Sensor Low Voltage
	O
	O

	P0453
	Fuel Tank Pressure Sensor High Voltage
	O
	O

	P0500
	Vehicle Speed Sensor Malfunction
	O
	O

	P0506
	Idle Speed Control - Low RPM
	O
	O

	P0507
	Idle Speed Control - High RPM
	O
	O

	P0551
	Power Steering Switch Malfunction
	O
	O

	P0700
	PCM Malfunction with TCM
	O
	O

	P1100
	MAP Sensor Circuit Malfunction (open/short)
	O
	O

	P1102
	MAP Sensor Circuit Malfunction - Low Voltage
	O
	O

	P1103
	MAP Sensor Circuit Malfunction - High Voltage
	O
	O

	P1330
	Spark Timing Adjust Malfunction
	O
	O
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MFI COMPONENT INSPECTION  

LOCATION OF MFI COMPONENTS
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MAJOR SENSOR REFERENCE WAVE-FORMS  

The followings are the major sensor reference wave-forms. Below is the data for CMP, Mass Air Flow Sensor, Throttle Position Sensor, Rear O2 Sensor, Front O2 Sensor and Injection Pulse when revving quickly up to 4800rpm under no load after warming up engine sufficiently. Each value is for reference, the exact values may vary.

* CMP and CKP

Should increase gradually while depressing the accelerator pedal and should decrease gradually after releasing the pedal without any intermittent drop or rise.
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* MAF sensor and TPS

MAF should increase when depressing the accelerator pedal and should decrease at the momentTHRTL POS SEN is closed (accelerator pedal is released).

TPS should increase while depressing the accelerator pedal and should decrease while releasing it.
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* FR O2 SENSOR and RR O2 SENSOR

FR O2 and RR O2 sensor may increase immediately after depressing the accelerator pedal and may decrease after releasing the pedal.
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* INJ PULSE

Should increase when depressing the accelerator pedal and should decrease when the pedal is released.
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INSPECTING THE MFI SYSTEM  

If the MFI system components (sensors, PCM, injector, etc.) fail, the interruption or failure to supply the proper amount of fuel for various engine operating conditions will result. The following situations may be encountered:

1. Engine is hard to start or does not start at all

2. Unstable idle

3. Poor driveability

If any of the above conditions is noted, first check for trouble codes and make basic engine checks (ignition system malfunction, incorrect engine adjustment, etc.). Then, inspect the MFI system components.

ON-BOARD DIAGNOSTICS

· Diagnostic trouble codes are set as follows:
After the PCM first detects a malfunction, a diagnostic trouble code is recorded when the engine is restarted and the same malfunction is re-detected. (The malfunction is detected in driving cycle). However, for fuel system rich/lean misfiring, a diagnostic trouble code is recorded on the first detection of the malfunction.

· Erasing diagnostic trouble codes: 
After recording the diagnostic trouble code, if the PCM does not re-detect the malfunction for 40 driving cycles, the diagnostic trouble code will be erased from the PCM memory. However, for fuel system rich/lean or misfiring, the diagnostic trouble code will be erased if both of the following conditions are met:

· When driving conditions (engine speed, engine coolant temperature, etc.) are identical to those when the malfunction was first recorded.

When the PCM does not re-detect the malfunction for 80 driving cycles.

NOTE

A "driving cycle" is complete as soon as the vehicle goes into closed-loop operation.

Malfunction Indicator Light (MIL)

The MIL lights up to notify the driver that there is a problem with the vehicle.

However the MIL will go off automatically after 3 subsequent sequential driving cycles that do not redetected the same malfunctions.

Immediately after the ignition switch is turned on, the MIL is lit for 5 seconds to indicate that the light operates normally.

The following Items can be indicated by the MIL:

· Catalyst

· Fuel system

· Air flow sensor (MAF sensor)

· Intake Air Temperature Sensor (IAT sensor)

· Engine Coolant Temperature Sensor (ECT sensor)

· Throttle Position Sensor (TPS)

· Front Oxygen Sensor

· Rear Oxygen Sensor Heater

· Rear Oxygen Sensor

· Front Oxygen Sensor Heater

· Injector

· Misfire

· Crankshaft Position Sensor (CKP sensor)

· Camshaft Position Sensor (CMP sensor)

· Evaporative Emission Control System

· Vehicle Speed Sensor (VSS)

· Idle Speed Control

· PCM

· Manifold Absolute Pressure (MAP) Sensor (Except 2.7L V6 engine)

· Idle Switch

· EGR System (Except 2.7L V6 engine).
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Inspecting the malfunction indicator lamp (MIL)

1. After turning the ignition key on, check that the light illuminates for 5 seconds without the engine running.

2. If the light does not illuminate, check for an open circuit in the harness, blown fuse and blown bulb.

SELF-DIAGNOSIS

The PCM monitors the input/output signals (some signals at all times and others under specified conditions). When the PCM detects an irregularity, it memorizes the diagnostic trouble code, and outputs the signal to the self-diagnosis output terminal. The diagnosis results can be read by a Generic Scan Tool (GST) or Hi-Scan Pro. A diagnostic trouble code (DTC) will remain in the PCM as long as battery power is maintained. The diagnostic trouble code will however be erased when the battery terminal or the powertrain control module (PCM) connector is disconnected or erased using the Generic Scan Tool.

CHECKING PROCEDURE (SELF-DIAGNOSIS)

NOTE

1. When battery voltage is excessively low, diagnostic trouble codes can not be read. Be sure to check the battery for voltage and the charging system before starting the test.

2. Codes are erased if the battery or the PCM connector is disconnected. Do not disconnect the battery before the diagnostic trouble codes are completely read and recorded.

Inspection Procedure (Using Generic Scan Tool) 

1. Turn OFF the ignition switch.

2. Connect the scan tool to the data link connector on the lower crash pad.

3. Turn ON the ignition switch.

4. Use the Hi-Scan Pro to check the diagnostic trouble code.

5. Repair the faulty part from the diagnosis chart.

6. Erase the diagnostic trouble code.

7. Disconnect the Hi-Scan Pro.
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MULTIPORT FUEL INJECTION (MFI)  

GENERAL INFORMATION

The Multiport Fuel Injection System consists of sensors which detect the engine conditions, the POWERTRAIN CONTROL MODULE (PCM) which controls the system based on signals from these sensors, and actuators which operate under the control of the PCM. The PCM carries out activities such as fuel injection control, idle air control and ignition timing control. In addition, the PCM is equipped with several diagnostic test modes which simplify troubleshooting when a problem occurs.

FUEL INJECTION CONTROL

The injector drive times and injector timing are controlled so that the optimum air/fuel mixture is supplied to the engine to correspond to the continually-changing engine operation conditions. A single injector is mounted at the intake port of each cylinder. Fuel is sent under pressure from the fuel tank by the fuel pump. with the pressure being regulated by the fuel pressure regulator. The fuel thus regulated is distributed to each of the injectors. This is called multiport. Fuel injection is normally carried out once for each cylinder for every two rotations of the crankshaft. The PCM provides a richer air/fuel mixture by carrying out "open-loop" control when the engine is cold or operating under high load conditions in order to maintain engine performance. In addition, when the engine is warm or operating under normal conditions, the PCM controls the air/fuel mixture by using the heated oxygen sensor signal to carry out "closed-loop" control in order to obtain the theoretical air/fuel mixture ratio that provides the maximum cleaning performance from the three way catalyst.
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IDLE SPEED CONTROL

The idle speed is kept at the optimum speed by controlling the amount of air that bypasses the throttle valve in accordance with changes in idling conditions and engine load during idling. The PCM drives the idle speed control (ISC) motor to keep the engine running at the pre-set idle target speed in accordance with the engine coolant temperature and air conditioning load. In addition, when the air conditioning switch is turned off and on while the engine is idling, the ISC motor operates to adjust the throttle valve bypass air amount in accordance with the engine load conditions in order to avoid fluctuations in the engine speed.

IGNITION TIMING CONTROL

The ignition power transistor located in the ignition primary circuit turns ON and OFF to control the primary current flow to the ignition coil. This controls the ignition timing in order to provide the optimum ignition timing with respect to the engine operating conditions. The ignition timing is determined by the PCM from the engine speed, intake air volume, engine coolant temperature and atmospheric pressure.
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SPECIAL TOOLS  

	Tool(Number and Name)
	Illustration
	Use

	09216-21000
Mounting bushing remover and installer
	[image: image1109.png]



	Removal and installation of the front upper arm bushing and lower arm bushing (Use with 09551-31000)

	09216-21300
Mounting bushing remover and installer 
	[image: image1110.png]



	Removal and installation of the trailing arm bushing (Use with 09552-38100)

	09529-21000
Wheel alignment gauge 
attachment
	[image: image1111.png]



	Measurement of the wheel alignment

	09532-11600
Preload socket
	[image: image1112.png]



	Measurement of the stabilizer bar link ball joint preload (use with torque wrench)

	09532-3A000
Preload socket
	[image: image1113.png]



	Measurement of the front lower arm ball joint preload (use with torque wrench)

	09545-28100
Lower arm bushing remover and installer
	[image: image1114.png]



	Removal and installation of the rear upper arm bushing and lower arm bushing (Use with 09552-25000)

	09551-31000
Upper arm bushing remover and installer
	[image: image1115.png]



	Removal and installation of the front lower arm bushing (Use with 09216-21000)

	09552-25000
Suspession bushing remover and installer
	[image: image1116.png]



	Removal and installation of the rear upper arm bushing and lower arm bushing (Use with 09545-28100)

	09552-38100
Trailing arm bushing remover and installer
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	Removal and installation of rear trailing arm bushing (Use with 09216-21300)

	09546-26000
Strut spring compressor
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	Compression of the coil spring
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TIGHTENING TORQUE  

	
	Nm
	Kgcm
	lbft

	Wheel nut
	90-110 
	900-1100
	67-81

	Lower arm ball joint self-locking nut 
	100-120
	1000-1200
	74-88

	Lower arm bushing (A) to sub-frame mounting bolt 
	100-120
	1000-1200
	74-88

	Lower arm bushing (G) to sub-frame mounting bolt
	90-110 
	900-1100
	66-81

	Front strut lower mounting nut
	100-120
	1000-1200
	74-88

	Front strut upper mounting nut
	40-50
	400-500
	30-37

	Front strut self-locking nut
	60-70
	600-700
	44-52

	Stabilizer bar to front strut mounting nut
	40-50
	400-500
	30-37

	Sub-frame to body mounting bolt
	160-200
	1600-2000
	118-148

	Rear shock absorber complete upper mounting nut
	20-30
	200-300
	15-22

	Rear shock absorber complete lower mounting bolt
	140-160
	1400-1600
	104-118

	Rear suspension upper arm to crossmember mounting bolt
	140-160
	1400-1600
	103-118

	Rear suspension arm cam bolt
	140-160
	1400-1600
	103-118

	Crossmember to body mounting bolt
	140-160
	1400-1600
	103-118

	Brake tube flare nut
	13-17
	130-170
	10-13

	Tie rod end castle nut
	24-34
	240-340
	18-25

	Tie rod end lock nut
	50-55
	500-550
	37-41


CAUTION

Replace the self-locking nuts with new ones after removal.
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SERVICE STANDARD  

	Standard value

	Toe-in
	Front
	0 ± 2 mm (0.008 in.) (Standard diameter of tire :702mm)

	
	Rear
	0 ± 2 mm (0.008 in.) (Standard diameter of tire :702mm)

	Camber
	Front
	0° ± 30 (Max. difference between LH and RH : 0°30)

	
	Rear
	0°30 ± 30 (Max. difference between LH and RH : 45)

	Caster
	Front
	2°30±30 (Max. difference between LH and RH : 0°30)

	King pin angle
	Front
	12.59°

	Wheel runout
	
	[Aluminum wheel]

	Radial
	mm (in.)
	0.3 (0.012)

	Axial
	mm (in.)
	0.3 (0.012)
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SPECIFICATIONS  
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TROUBLESHOOTING  

	Trouble symptom
	Probable cause
	Remedy

	Hard steering
	Improper front wheel alignment
	Correct

	
	Excessive turning resistance of lower arm ball joint
	Replace

	
	Flat tire
	Adjust

	
	No power assist
	Repair or replace

	Poor return of steering wheel to center
	Improper front wheel alignment
	Correct

	Poor ride quality
	Improper front wheel alignment
	Correct

	
	Damaged shock absorber
	Repair or replace

	
	Broken or worn stabilizer
	Replace

	
	Broken or worn coil spring
	Replace

	
	Worn lower arm bushing
	Replace

	
	Improper tire inflation pressure
	Correct

	Abnormal tire wear
	Improper front wheel alignment
	Correct

	
	Worn shock absorber
	Replace

	Wandering
	Improper front wheel alignment
	Correct

	
	Poor turning resistance of lower arm ball joint
	Repair

	
	Loose or worn lower arm bushing
	Replace

	Vehicle pulls to one side
	Improper front wheel alignment
	Correct

	
	Excessive turning resistance of lower arm ball joint
	Replace

	
	Broken or worn coil spring
	Replace

	
	Bent lower arm
	Replace

	Steering wheel shimmy
	Improper front wheel alignment
	Correct

	
	Excessive turning resistance of lower arm ball joint
	Replace

	
	Broken or worn stabilizer
	Replace

	
	Worn lower arm bushing
	Replace

	
	Worn of shock absorber
	Replace

	
	Broken or worn coil spring
	Replace

	Bottoming
	Broken or worn spring
	Replace

	
	Malfunction of shock absorber
	Replace

	Abnormal sound
	Loose parts
	Retighten

	
	Damaged or worn wheel bearings
	Replace

	
	Faulty shock absorber
	Replace damaged parts

	
	Defective tire
	Replace

	Poor ride control
	Excessive tire pressure
	Adjust pressure

	
	Faulty shock absorber
	Replace

	
	Loose wheel nuts
	Tighten to specified torque

	
	Sagging or broken coil spring
	Replace

	Vehicle body tilts to one side
	Defective tire
	Replace

	
	Worn bushing
	Replace

	
	Deformation of driveshaft and arm assembly
	Replace

	
	Sagging or broken coil spring
	Replace

	WHEEL AND TYPE DIAGNOSIS
	
	
	
	

	CENTER OF TREAD WORN
	BOTH SIDES OF TREAD WORN
	CHUNKING OF TIRE
	ONE SIDE OF TIRE WORN
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	*Over-Inflation
	*Center-tread down to fabric due to excessive over-Inflation
	*Under-Inflation
	*When a patch of tread has loosened, it is torn off the tire by centrifugal force at high speed
	*Incorrect camber angle
*Improper camber and toe-in
*High-speed turns

	
	
	*Bulge at the shoulder
	
	

	
	
	*Rapid wear
	
	

	FLAT SPOT
	FEATHERING
	BAD PLUGGING
	UNEVEN TIRE WEAR
	TOTALLY UNSAFE TIRE
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	*Caused by high-speed braking hard enough to lock up the wheel
	*Excessive Toe-in or
Toe-out
	*Using more than one plug in a leak distorts the tread, resulting in carcass failure
	*Bad wheel balance, fault in suspension, and steering gear or bearing
	*Tread worn below the limit
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FRONT WHEEL ALIGNMENT  

When using a wheel alignment tester to inspect the front wheel alignment, always position the car on a level surface with the front wheels facing straight ahead. Prior to inspection, make sure that the front suspension and steering system are in normal operating conditione and that the wheels and tires face straight ahead, and the tires are inflated to specification.

TOE-IN

Toe-in (B-A or angle+) is adjusted by turning the tie rod turnbuckles. Toe-in on the left front wheel can be reduced by turning the tie rod toward the rear of the car. Toe-in change is adjusted by turning the tie rod for the right and left wheels simultaneously at the same amount as follows:

	Toe-in (B-A) mm (in.) [Standard value] :

	0 ± 2 mm (0 ± 0.08 in.)


[image: image1156.png]



ADJUSTMENT OF SIDE SLIP AND WHEEL STEERING ANGLE 

1. Side slip is adjusted by rotating the tie rod within 0±3mm/m with the vehicle holding one person. 

1. Steering angle is adjusted to the standard value by turning the right and left tie rods in opposite directions for the same amount. 

	Outer wheel steering angle : 32°73±2

	Inner wheel steering angle (difference between right and left should be within 2°) : 37°41±2°

	Inner wheel steering angle variation per tie rod revolution : 0.65°


NOTE

· Remove the clip holding the bellows before rotating the tie rod.

· Check the bellows for twists after setting the steering angle, then reassemble it.

	Tie rod end lock nut tightening torque :
50-55 Nm [500-550kgcm, 37-41 lbft]
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CAMBER

The steering knuckle which is installed with the strut assembly is pre-set to the specified camber at the factory and cannot be adjusted.

	Camber : 0°±30


CASTER

Caster is pre-set at the factory and cannot be adjusted. If the caster is not within the standard value, replace the bent or damaged parts. 

	Caster : 2°30±30


[image: image1158.png]-




NOTE

1. The worn, loose or damaged parts of the front suspension assembly must be replaced prior to measuring front wheel alignment.

2. Measure wheel alignment by using the special tool (09529-21000).

3. Camber and caster are pre-set at the factory and cannot be adjusted.

4. If camber and caster are not within specifications, replace bent or damaged parts.

[image: image1159.png]



REAR WHEEL ALIGNMENT

TOE-IN

	Standard value : 0 ± 2 mm (0 ± 0.08 in.)


NOTE

1. The rear suspension lower arm mounting cam bolt should be turned an equal amount on both sides during adjustment.

	Right wheel : Clockwise direction : toe-out

	Left wheel : Clockwise direction : ton-in


2. The cam bolt should be adjusted within a 90° range left and right from the center position.
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CAMBER

	Standard value : 0°30±30


NOTE

1. The rear suspension upper arm mounting cam bolt should be turned an equal amount on both sides during adjustment.

2. Install the left and right springs using the same ID color.

3. The cam bolt should be adjusted within a 90° range left and right from the center position.
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TIRE WEAR

1. Measure the tread depth of the tires. 

	Tread depth of tire [Limit] : 1.6 mm (0.06 in.)


1. If the remaining tread depth is less than the limit, replace the tire. 

NOTE

When the tread depth of the tire is reduced to 1.6 mm (0.06 in.) or less, the wear indicators will appear. 
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FRONT WHEEL ALIGNMENT  

When using a wheel alignment tester to inspect the front wheel alignment, always position the car on a level surface with the front wheels facing straight ahead. Prior to inspection, make sure that the front suspension and steering system are in normal operating conditione and that the wheels and tires face straight ahead, and the tires are inflated to specification.

TOE-IN

Toe-in (B-A or angle+) is adjusted by turning the tie rod turnbuckles. Toe-in on the left front wheel can be reduced by turning the tie rod toward the rear of the car. Toe-in change is adjusted by turning the tie rod for the right and left wheels simultaneously at the same amount as follows:

	Toe-in (B-A) mm (in.) [Standard value] :

	0 ± 2 mm (0 ± 0.08 in.)
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ADJUSTMENT OF SIDE SLIP AND WHEEL STEERING ANGLE 

1. Side slip is adjusted by rotating the tie rod within 0±3mm/m with the vehicle holding one person. 

2. Steering angle is adjusted to the standard value by turning the right and left tie rods in opposite directions for the same amount. 

	Outer wheel steering angle : 32°73±2

	Inner wheel steering angle (difference between right and left should be within 2°) : 37°41±2°

	Inner wheel steering angle variation per tie rod revolution : 0.65°


NOTE

1. Remove the clip holding the bellows before rotating the tie rod.

2. Check the bellows for twists after setting the steering angle, then reassemble it.

	Tie rod end lock nut tightening torque :
50-55 Nm [500-550kgcm, 37-41 lbft]
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CAMBER

The steering knuckle which is installed with the strut assembly is pre-set to the specified camber at the factory and cannot be adjusted.

	Camber : 0°±30


CASTER

Caster is pre-set at the factory and cannot be adjusted. If the caster is not within the standard value, replace the bent or damaged parts. 

	Caster : 2°30±30
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NOTE

2. The worn, loose or damaged parts of the front suspension assembly must be replaced prior to measuring front wheel alignment.

3. Measure wheel alignment by using the special tool (09529-21000).

4. Camber and caster are pre-set at the factory and cannot be adjusted.

5. If camber and caster are not within specifications, replace bent or damaged parts.
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REAR WHEEL ALIGNMENT

TOE-IN

	Standard value : 0 ± 2 mm (0 ± 0.08 in.)


NOTE

2. The rear suspension lower arm mounting cam bolt should be turned an equal amount on both sides during adjustment.

	Right wheel : Clockwise direction : toe-out

	Left wheel : Clockwise direction : ton-in


3. The cam bolt should be adjusted within a 90° range left and right from the center position.
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CAMBER

	Standard value : 0°30±30


NOTE

3. The rear suspension upper arm mounting cam bolt should be turned an equal amount on both sides during adjustment.

4. Install the left and right springs using the same ID color.

5. The cam bolt should be adjusted within a 90° range left and right from the center position.
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TIRE WEAR

3. Measure the tread depth of the tires. 

	Tread depth of tire [Limit] : 1.6 mm (0.06 in.)


3. If the remaining tread depth is less than the limit, replace the tire. 

NOTE

When the tread depth of the tire is reduced to 1.6 mm (0.06 in.) or less, the wear indicators will appear. 
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WHEEL RUNOUT  

1. Jack the vehicle up and support it with jack stands. 

1. Measure wheel runout with a dial indicator as illustrated. 

1. Replace the wheel if wheel runout exceeds the limit. 

	Wheel runout [Limit] :

	Aluminum wheel : 

	Radial - 0.3mm (0.012 in)

	Axial - 0.3mm (0.012 in)


[image: image1180.png]M




TIGHTENING WHEEL NUT 

1. Tightening torque 

	90-110 Nm [900-1100kgcm, 66-81 lbft]


2. NOTE

3. When using an impact gun, be careful to use the correct tightening torque.

4. [image: image1181.png]



1. Tighten all wheel nuts completely in the order illustrated. 
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INSPECTION  

1. Check the bushing for wear and deterioration. 

1. Check the rear suspension lower arm and upper arm for bending or breakage. 

1. Check the ball joint dust cover for cracks. 

1. Check all bolts. 

1. Check the upper and lower arm ball joint for rotating torque. 

1. If there is a crack in the dust cover, replace the ball joint assembly.

2. Shake the ball joint stud several times to check for looseness.

3. Measure the ball joint rotating torque.

	Standard value : 

	1-3.5 Nm, (10-35 kgcm, 0.74-2.59 ftlb)


4. NOTE

5. After the unit has been assembled for 24 hours, at room temperature, turn the ball joint 30° and then back and forth 3°. Then, measure the ball joint rotating torque.

6. If the rotating torque is above the upper limit of the standard value, replace the ball joint assembly.

7. If the rotating torque is below the lower limit of the standard value, the ball joint may be reused unless it has drag and excessive play.
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INSTALLATION  

1. To install, reverse the removal procedure. 

1. Align the upper and lower ends of the spring with the grooves of the spring seat and install. 

[image: image1194.png]



1. After installing, replenish with brake fluid, and bleed the system. 

1. Verify the wheel alignment. 
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REMOVAL  

1. Remove the wheel and tire. 

1. Remove the flange nut and the brake caliper assembly. 

1. Detach the parking brake system. 

1. Detach the wheel speed sensor and the parking brake cable. 

1. Remove the rear shock absorber assembly. 

NOTE

· When the rear shock absorber is removed, remove the rear shock absorber mounting bolt. Support the trailing arm with a jack.

[image: image1200.png]



· If the rear shock absorber is removed, the rear coil spring is easy to remove.

1. Remove the rear driveshaft from the rear axle assembly. 

1. Using the special tool, remove the rear suspension upper and lower arm. 

[image: image1201.png]517-43001




NOTE

Make matchmarks on the crossmember and the cams.

[image: image1202.png]Matchmark




1. Remove the trailing arm complete. 

1. Remove the propeller shaft. 

NOTE

Refer to the removal procedure of propeller shaft, page DS-9.

1. Loosen the muffler to ease access. 

NOTE

When the crossmember is removed, you can prevent interference between the muffler and the crossmember page.

1. Remove the crossmember. Provide clearance between the fuel tank and differential carrier. 

NOTE

First, remove the 2 differential and crossmember mounting bolts and then remove the 4 body and crossmember mounting bolts.
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COMPONENTS  
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REPLACEMENT OF REAR SUSPENSION LOWER ARM BUSHING AND UPPER ARM BUSHING   

1. Using the special tool, replace the rear suspension lower and upper arm bushing. 

[image: image1214.png]09545-28100
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NOTE

· Install the bushings as shown in the illustration.

· Install the arm following the ID color shown in the chart.

	Part name
	LH
	RH

	Lower arm
	Yellow
	Blue

	Upper arm
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REPLACEMENT OF TRAILING ARM COMPLETE BUSHING   

1. Using the special tool, press-fit the trailing arm bushing. 
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NOTE

Position the groove in the trailing arm bushing so it is aligned as shown in illustration. Then, press- fit the bushing.

	Deviation of rotational direction : ±3° or less

	Pull-out force for the bushing : 
150N [15000 kg(f), 22.5 lb(f)]
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REASSEMBLY  

1. Using the spring compressor, compress the coil spring completely. 
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NOTE

· Do not use an impact gun.

· Coil spring installation chart by load classification.
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1. Install the lower spring pad so that the protrusions fit in the holes of the spring lower seat. 

NOTE

Position the upper and lower ends of the coil spring in the upper spring pad and lower spring seat groove.
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1. Install the upper spring seat on the piston rod. 

NOTE

Align the D-shaped hole in the upper spring seat assembly with the protrusion on the piston rod.

[image: image1233.png]Upper spring pad





1. Place the bracket so the holes on the upper spring seat align with those on the lower spring seat in a straight line. 

[image: image1234.png]



1. Tighten the new self-locking nut temporarily. 

1. Remove the special tool. 

1. While holding the piston rod, tighten the new self-locking nut to the specified torque. 

	Tightening torque
	Nm (kgcm, lbft) 

	Piston rod to bracket nut
	60-70 (600-700, 44-52)


2. [image: image1235.png]



CAUTION

Do not mar the piston rod with the tool.
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DISASSEMBLY  

1. Remove the dust cover with a flat-tip screw driver. 

[image: image1241.png]



1. Using the special tool, compress the coil spring until there is only a little tension on the strut. 

NOTE

Do not use an impact gun.
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1. Remove the self-locking nut. 
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1. Remove the washer, strut insulator assembly, upper spring seat, upper spring pad, bumper rubber, dust cover, coil spring and lower spring pad. 
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REMOVAL  

1. Remove the wheel and tire. 

1. Detach the brake hose clip from the strut assembly mounting bracket. 

1. Detach the wheel speed sensor harness from the front axle knuckle. 

CAUTION

Be careful not to damage the wheel speed sensor.

[image: image1249.png]



1. Remove the stabilizer bar link. 

[image: image1250.png]



1. Remove the knuckle from the strut assembly. 

[image: image1251.png]¢




1. Remove the 3 upper mounting nuts of the strut. 

[image: image1252.png]



1. Remove the strut assembly. 
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COMPONENTS  
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DISPOSAL  

[image: image1264.png]



1. Fully extend the shock absorber rod. 

1. Drill a hole on the A section to remove gas from the cylinder. 

CAUTION

The gas coming out is harmless, but be careful of chips that may fly when drilling.
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INSPECTION  

1. Check the rubber components for wear or damage. 

1. Check the spring for deformation or damage. 

1. Hold the shock absorber and push. Then pull it up and down for more than three times. Check for strange noises and irregular elasticity. 

1. Check the shock absorber for damage or leakage. 
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INSTALLATION  

1. Installation is the reverse of removal. 
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REASSEMBLY  

1. Using the special tool, press-fit the lower arm bushing. 

NOTE

The standard pull-out force for the bushing : more than 50 N [500 kg(f), 1103 lb(f)].

[image: image1281.png]09216-21100




1. Supporting the ball joint flange, press down the lower arm bushing until the flange touches the lower arm surface. 

NOTE

Do not press the ball joint cap.
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1. Using a snap ring pliers, install the snap ring. Keep the amount of the snap ring expansion as small as possible. 

1. Apply multi-purpose grease to the dust cover lip and inside the cover. 

	Grease : Sunlight MB-2 or equivalent


2. [image: image1283.png]Lp
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1. Using the special tool, install the dust cover until it is completely seated on the snap ring. 
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INSPECTION  

1. Check the bushing for wear and deterioration. 

1. Check the lower arm for bends and other damage. 

1. Check the ball joint dust cover for cracks. If there is a crack on the dust cover, replace the ball joint assembly. 

1. Check the lower arm connecting bolt. 

1. Shake the ball joint stud several times to test for looseness. 

1. Check lower arm ball joint for rotating starting torque. 

	Standard value :
1.5 - 3.5 Nm [15 - 35kgcm, 1.1 - 2.6 lbft]


2. NOTE

3. Measure at the range of 0.5-2rpm after vibrating 3° at room temperature after approx. 24 hours from assembly.

1. When the starting torque is above the standard value, replace the ball joint assembly.

2. When the starting torque is less than the standard value, the ball joint may be used again if there is no wear in the ball joint.

[image: image1290.png]



1. Check the stabilizer bar link ball joint for rotation starting torque. 

· If there is a crack on the dust cover, replace the ball joint dust cover and apply grease.

· Shake the stabilizer link ball joint several times to test for looseness.

· Install the self locking nut on the ball joint and measure the ball joint turning starting torque.

	Standard value :
0.7 - 2 Nm [7 - 20kgcm, 0.52 - 1.5 lbft]


· NOTE

· After 24 hours of assembly rotate the ball joint stud to the left and right five times.

· After that, measure the turning torque around the range of 2 rpm at room temperature.

· When the starting torque is above the standard value, replace the stabilizer link.

· Even if the rotation starting torque is less than the standard value, the ball joint may be used again if there is ball joint abnormal wear or excessive gap.
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DISASSEMBLY  

1. Using the special tool, remove the lower arm bushing. 
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1. Using a screwdriver, remove the dust cover from the lower arm ball joint. 
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1. Remove the snap ring. 

1. Using a plastic hammer, remove the ball joint from the lower arm assembly. 
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REMOVAL  

1. Remove the wheel. 

1. Loosen the bolt mounting the knuckle and the lower arm ball joint. 

1. Remove the sub frame and 3 bolts mounting the lower arm. 
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COMPONENTS  
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INSTALLATION  

1. Installation is the reverse of removal. 
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SPECIAL TOOLS  

	Tool (Number and Name)
	Illustration
	Use

	09493--43000
Universal joint remover and installer
	[image: image1321.png]



	Removal and installation of the journal bearing
(Use with 09432--43100)

	09493--43100
Universal joint remover adapter
	[image: image1322.png]Colar




	Removal and installation of the journal bearing
(Use with 09452--43000)

	09455--21000
Bearing and gear puller
	[image: image1323.png]



	· Removal of the center bearing

· Removal of the wheel bearing inner race
(Use with 09545--34100)

	09216--21100
Mount bushing remover installer
	[image: image1324.png]



	Removal of the rear hub tone wheel
(Use with 09457--34000)

	09216--22100
Mount bushing remover and installer
	[image: image1325.png]



	· Removal of the front wheel bearing outer race
(Use with 09532--32000)

· Installation of the rear hub tone wheel

	09457--34000
Removing plate
	[image: image1326.png]



	Removal of the rear hub tone wheel
(Use with 09216--21100)

	09457--21000
Oil seal installer
	[image: image1327.png]



	Installation of the differential drive pinion oil seal
(Use with 09500--21000)

	09451--21500
Front hub remover and installer
	[image: image1328.png]



	Removal and installation of the front hub
(Use with 09517--29000 and 09517--3A000)

	09517--29000
Knuckle arm bridge
	[image: image1329.png]|




	Removal and installation of the front hub
(Use with 09517--3A000 and 09517--21500)

	09527--4A000
Removing plate
	[image: image1330.png]



	Removal of the differential drive pinion rear bearing

	09517--3A000
Knuckle arm bridge adapter
	[image: image1331.png]



	Removal of the front hub
(Use with 09517--21500 and 09517--29000)

	09517--43001
Bearing puller
	[image: image1332.png]



	· Removal of the rear hub bearing

· Removal of the differential side bearing

	09532--11600
Preload socket
	[image: image1333.png]



	Measurement of the front wheel bearing starting torque
(Use with torque wrench)

	09532--32000
Bearing installer
	[image: image1334.png]



	· Removal of the front wheel bearing outer race (Use with 09216--22100)

· Installation of the differential drive pinion front bearing outer race
(Use with 09500--21000)

	09545--34100
Lower arm bushing remover and installer
	[image: image1335.png]



	Removal of the hub

	09568--34000
Ball joint puller
	[image: image1336.png]



	Disconnection of the tie rod

	09545--26000
Lower arm bushing remover installer
	[image: image1337.png]



	Installation of the hub

	09532--32100B
Oil seal installer
	[image: image1338.png]



	Installation of the drive pinion rear bearing outer race (Use with 09500--11000)

	09517--43401
Working base
	[image: image1339.png]



	Support for the differential carrier

	09517--21700
End yoke holder
	[image: image1340.png]



	Removal of the differential self locking nut

	09500--26000
Pinion height gauge tube
	[image: image1341.png]



	Measurement of the drive pinion height

	09500--43131
Pinion height gauge
	[image: image1342.png]fp—>
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SEALANTS AND ADHESIVES  

	Items
	Specified sealants and adhesives

	Threaded holes of the drive gear
	LOCTITE #262 or equivalent

	Differential cover installation surface (to gear carrier)
	THREEBOND #1215 or equivalent
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LUBRICATIONS  

	ITEMS
	SPECIFIED LUBRICANTS
	QUANTITY

	Universal joint
	ALVANIA EP #2
	Reguired

	D.O.J. assembly
	REAMAX FS NO.1
	95±5 gr.

	Center bearing
	ALVANIA EP #2
	Rreguired

	T.J.-B.J. Type driveshaft (For 2.4 M/T)

	B.J. boot grease
	CENTOPLEX 278M/136K
	115±6 gr.
(joint : 60±3 gr. boot : 55±3 gr.

	T.J. boot grease
	KLK TJ 41--182
	145±6 gr.
(joint : 100±3 gr. boot : 45±3 gr.

	D.O.J.-B.J. Type driveshaft (2.7 A/T)

	B.J. boot grease
	CENTOPLEX 278M/136K
	135±6 gr.
(joint : 70±3 gr. boot : 65±3 gr.

	D.O.J. boot grease
	AMBLYGON TA 10/2A
	105±6 gr.
(joint : 65±3 gr. boot : 40±3 gr.

	D.O.J.-B.J. Type driveshaft (Rear driveshaft)

	B.J. boot grease
	CENTOPLEX 278M/136K
	115±6 gr.
(joint : 60±3 gr. boot : 55±3 gr.

	D.O.J. boot grease
	AMBLYGON TA 10/2A
	100±6 gr.
(joint : 60±3 gr. boot : 40±3 gr.

	Differential carrier
	Hipoid gear oil
	1.1 L

	
	(API GL-5, SEA 80W/90, SHELL SPIRAX AX Equivalent)
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TORQUE SPECIFICATIONS  

	Items
	Nm
	Kgcm
	Ibft

	Propeller shaft
	
	
	

	Yoke flange mounting nut
	50--60
	500--600
	37--44

	Center bearing mounting nut
	40--50
	400--500
	29--37

	Center bearing to flange mounting
	40--50
	400--500
	29--37

	Self locking nut
	100--120
	1000--1200
	73--88

	D.O.J. mounting nut
	30--40
	300--400
	22--29

	Pinion mounting nut
	230--250
	2300--2500
	168--183

	Driveshaft nut
	200--260
	2000--2600
	146--190

	Brake caliper to knuckle
	65--75
	650--750
	48--55

	Front lower arm ball joint self locking nut
	100--120
	1000--1200
	73--88

	Wheel nut
	90--110
	900--1100
	66--83

	Knuckle to front strut assemble
	100--120
	1000--1200
	73--88

	Stabilizer bar link mounting nut
	40--50
	400--500
	61--37

	Tie rod end to knuckle mounting nut
	24--34
	240--340
	18--25

	Front axle dust cover mounting
	7--11
	70--110
	5--8

	Rear wheel bearing flange nut
	200--260
	2000--2600
	146--253

	Rear brake caliper mounting bolt
	50--60
	500--600
	37--44

	Trailing arm to rear spindle mounting bolt
	80--90
	800--900
	58--66

	Differential mounting rear bracket
	80--100
	800--1000
	58--73

	Differential carrier mounting bracket
	70--80
	700--800
	51--58

	Differential pinion nut
	190--250
	1900--2500
	139--183


CAUTION

Replace the self-locking nuts with new ones after removal.
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SPECIFICATIONS  
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TROUBLESHOOTING  

	Trouble Symptom
	Probable cause
	Remedy

	Noise at start
	Worn journal bearing or center bearing
	Replace

	
	Worn sleeve yoke spline or center yoke spline
	Replace

	
	Loose propeller shaft installation
	Retighten

	Noise and vibration at high speed
	Unbalanced propeller shaft
	Replace

	
	Improper snap ring selection
	Adjust the clearance

	
	Worn journal bearing center bearing
	Replace

	Vehicle pulls to one side
	Scoring of drive shaft ball joint
	Replace

	
	Wear, rattle or scoring of wheel bearing
	Replace

	
	Defective front suspension and steering
	Adjust or replace

	Vibration
	Wear, damage or bending of drive shaft
	Replace

	
	Drive shaft rattle and hub serration
	Replace

	
	Wear, rattle or scractching of wheel bearing
	Replace

	Shimmy
	Defective wheel balance
	Adjust or replace

	
	Bent wheel
	Replace

	
	Defective front suspension and steering
	Adjust or replace

	Excessive noise
	Wear, damage or bending of drive shaft
	Replace

	
	Rattle of drive shaft and worn hub splines
	Replace

	
	Rattle of drive shaft and worn side gear splines
	Replace

	
	Wear, rattle or scoring of wheel bearing
	Replace

	
	Loose hub nut
	Adjust or replace

	
	Defective front suspension and steering
	Adjust or replace

	Bent cage
	Cage damage due to improper handling or tool usage
	Replace bearing

	Galling
	Metal tears on roller end due to overheating, lubricant problem or overloading
	Replace bearing
Check seals, check for proper lubrication

	Cracked inner race
	Race cracked due to improper fit, cocking or poor bearing seats
	Replace bearing

	Etching
	Bearing surfaces appear gray or grayish black in color with related etching away of material, usually at roller spacing
	Replace bearing
Check seals, check for proper lubrication

	Brinelling
	Surface indentations on the race surface caused by rollers either overloading or vibrating while the bearing is not rotating
	Replace bearing

	Heat discoloration
	Heat discoloration is dark blue resulting from overload or no lubricant (Yellow or brown color is normal)
	Replace bearing
Check seals and other parts

	Fatigue spalling
	Flaking of surface metal resulting from fatigue
	Replace bearing
Clean all related parts
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REASSEMBLY  
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LUBRICATION AND ADHESIVE POINTS
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SERVICE POINTS OF REASSEMBLY

1. PRESS-FITTING OF OIL SEAL 

1. With the special tool, press fit the oil seal to the end of the gear carrier.

2. Apply multipurpose grease to the oil seal lip.

[image: image1376.png]



3. Install the drive pinion rear bearing outer race and drive pinion front bearing outer race using the special tool.

CAUTION

Be careful not to press in the outer race when it is inclined.
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ADJUSTMENT OF PINION HEIGHT

Adjust the drive pinion height according to the following procedures:

1. Install the drive pinion inner and outer bearing races to the special tool in sequence shown in the illustration. 

NOTE

Apply a thin coat of the multipurpose grease on the mating face of the washer of the special tool.

[image: image1378.png]—J
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1. Tighten the nut of the special tool slowly until the standard value of drive pinion turning torque is obtained. 

[image: image1379.png]09500-43131




1. Measure the drive pinion turning torque (without the oil seal) using the special tool. 

Standard value :

	Bearing division
	Bearing lubrication
	Rotation torque Nm (kgcm)

	New
	None (with anti-rust agent)
	0.6-0.9 (6-9)

	New or reused
	Oil application
	0.4-0.5 (4-5)


NOTE

· Gradually tighten the nut of the special tool while checking the drive pinion turning torque.

· Because the special tool cannot be turned one rotation, turn it several times within the range that it can be turned. After obtaining smooth bearing operation, measure the rotation torque.

[image: image1380.png]09532-11600




1. Position the special tool in the side bearing seat of the gear carrier and select a drive pinion rear shim of a thickness which corresponds to the gap between the special tools. 

NOTE

· Clean the side bearing seat thoroughly. When positioning the special tool, confirm that the cut-out sections of the special tool touch the side bearing seat very closely.

· When selecting the drive pinion rear shims, use the fewest number of shims necessary.
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1. Fit the selected drive pinion rear shim(s) to the drive pinion, and press-fit the drive pinion rear bearing inner race using the special tool. 

[image: image1382.png]



ADJUSTMENT OF DRIVE PINION PRELOAD

Adjust the drive pinion turning torque according to the following procedures :

1. Fit the drive pinion front shim(s) between the drive pinion spacer and the drive pinion front bearing inner race. 

1. Tighten the companion flange to the specified torque using the special tool. 

NOTE

Do not install the oil seal.

[image: image1383.png]



1. Measure the drive pinion turning torque. (without the oil seal using the special tool) 

Standard value :

	Bearing use
	Bearing lubrication
	Rotation torque Nm (kgcm)

	New
	None (with anti-rust agent)
	0.6-0.9 (6-9)

	New or reused
	Oil application
	0.4-0.5 (4-5)
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1. If the drive pinion turning torque is not within the range of the standard value, adjust the turning torque by replacing the drive pinion front shim(s) or the drive pinion spacer. 

NOTE

When selecting the drive pinion front shim pack use the minimum number of shims.

1. Remove the companion flange and drive pinion once again. 

Insert the oil seal into the gear carrier front lip using the special tool. 

Apply multipurpose grease to the oil seal lip. 
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1. Apply a thin coat of multipurpose grease to the contacting surface of the oil seal in the companion flange and contacting surface of the washer of the flange before installing the drive pinion assembly. 
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1. Install the drive pinion assembly, shim packs and companion flange with matchmarks properly aligned, and tighten the companion flange self-locking nut to the specified torque by using the special tool. 

[image: image1387.png]



1. Measure the drive pinion turning torque (with oil seal) by using the special tool to verify that the drive pinion turning torque is within the standard value. 

Standard value :

	Bearing use
	Bearing lubrication
	Rotation torque Nm (kgcm)

	New
	None (with anti-rust agent)
	0.8-1.15 (8-11.5)

	New or reused
	Oil application
	0.65-0.77 (6.5-7.5)


If it is beyond the standard value, verify the torque of the companion flange self-locking nut, or the fit of the oil seal.

[image: image1388.png]



ADJUSTMENT OF DIFFERENTIAL GEAR BACKLASH

Adjust the differential gear backlash according to the following procedures :

1. Assemble the side gears, side gear spacers, pinion gears, and pinion washers into the differential case. 

1. Temporarily install the pinion shaft. 

NOTE

Do not install the lock pin yet.

[image: image1389.png]



1. Insert a wedge in the side gear and measure the differential gear backlash with a dial indicator on the pinion gear. 

NOTE

Measure both pinion gears separately.

	Standard value : 0-0.076 mm (0-0.0003 in.)
Limit : 0.2 mm (0.008 in.)


[image: image1390.png]Auachment





1. If the differential gear backlash exceeds the limit, adjust the backlash by installing thicker side gear thrust spacers. 

1. Measure the differential gear backlash once again, and confirm that it is within the limit. 

NOTE

· After adjustment, check that the backlash is within the limit and the differential gear rotates smoothly.

· When adjustment is impossible, replace the side gear and the pinion gear as a set.

1. Installation of the lock pin 

1. Align the pinion shaft lock pin hole with the differential case lock pin hole, and drive in the lock pin.

2. Fix the lock pin in place by staking two points around the lock pin hole with a punch.
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1. Installation of the drive gear 

1. Clean the drive gear attaching bolts.

2. Remove the adhesive on the threaded holes of the drive gear use a tap (M10 1.25), and then clean the threaded holes with compressed air.

[image: image1392.png]



3. Apply the specified adhesive to the threaded holes of the drive gear.

	Specified adhesive : LOCTITE #262 or equivalent


4. Install the drive gear in the differential case with the matchmarks properly aligned. Tighten the bolts to the specified torque (800-900 kgcm) in a diagonal sequence.
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1. Press the side bearing inner race 
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ADJUSTMENT OF FINAL DRIVE GEAR BACKLASH

Adjust the final drive gear backlash according to the following procedures :

1. Install side bearing spacers which are thinner than those removed, to the side bearing outer races, and then mount the differential case assembly into the gear carrier. 

NOTE

Select side bearing spacers with the same thickness for both the drive pinion side and the drive gear side.

[image: image1395.png]



1. Push the differential case to one side, and measure the clearance between the gear carrier and the side bearing with a feeler gauge. 
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1. Select two pairs of spacers which correspond to the value calculated according to the expression in the illustration. Install one pair each to the drive pinion side and the drive gear side. 

[image: image1397.png]. Cleaance .05

= Thickness of the
‘spacer on one side




1. Install the side bearing spacers and differential case assembly, as shown in the illustration, to the gear carrier. 
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1. Tap the side bearing spacers with a brass bar to fit them to the side bearing outer race. 
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1. Align the matchmarks on the gear carrier and the bearing cap and tighten the bearing cap. 
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1. With the drive pinion locked in place, measure the final drive gear backlash with a dial indicator on the drive gear. 

NOTE

Measure at four points or more on the circumference of the drive gear.

	Standard value : 0.08-0.13 mm (0.003-0.005 in.)
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1. Change the side bearing spacers as illustrated and then adjust the final drive gear backlash between the drive gear and the drive pinion. 

NOTE

When increasing the number of side bearing spacers, use the same number for each and as few as possible.
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1. Check the drive gear and drive pinion for tooth contact. If poor contact is evident, adjust again. 

1. Measure the drive gear runout at the shoulder on the reverse side of the drive gear. 

	Limit : 0.05 mm (0.002 in.)


2. [image: image1403.png]



1. If the drive gear runout exceeds the limit, reinstall by changing the position of the drive gear and differential case, and remeasure. 
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INSPECTION  

1. Check the companion flange for wear or damage. 

1. Check the bearings for wear or discoloration. 

1. Check the gear carrier for cracks. 

1. Check the drive pinion and drive gear for wear or cracks. 

1. Check the side gears, pinion gears and pinion shaft for wear or damage. 

1. Check the side gear spline for wear or damage. 
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DISASSEMBLY  

1. REMOVAL OF THE DIFFERENTIAL CASE ASSEMBLY 

CAUTION

Remove the differential case assembly slowly and carefully. Be caurful so that the side bearing outer race is not dropped.

NOTE

Keep the right and left side bearings separate so that they are not mixed during reassembly.

[image: image1414.png]



1. REMOVAL OF THE SIDE BEARING INNER RACES 

Fit the nut on top of the differential case, and then use the special tool to remove the side bearing inner race. 

NOTE

Attach the prongs of the special tool to the inner race of the side bearing through the notched section in the differential case.
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1. REMOVAL OF DRIVE GEAR 

1. Make the matchmarks to the differential case and the drive gear.

2. Loosen the drive gear attaching bolts in diagonal sequence to remove the drive gear.
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1. REMOVAL OF LOCK PIN (FOR CONVENTIONAL DIFFERENTIAL) 
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1. REMOVAL OF SELF-LOCKING NUT 
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1. REMOVAL OF DRIVE PINION 

1. Make the matchmarks to the drive pinion and companion flange.

CAUTION

Matchmarks should not be made to the contact surfaces of the companion flange and the propeller shaft.

2. Drive out the drive pinion together with the drive pinion spacer and drive pinion front shims.
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1. REMOVAL OF DRIVE PINION REAR BEARING INNER RACE 
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1. REMOVAL OF OIL SEAL / DRIVE PINION FRONT BEARING INNER RACE / DRIVE PINION FRONT BEARING OUTER RACE 

[image: image1421.png]



1. REMOVAL OF DRIVE PINION REAR BEARING OUTER RACE 
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INSPECTION BEFORE DISASSEMBLY  

Hold the special tool in a vice, and mount the differential carrier on the special tool.
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FINAL DRIVE GEAR BACKLASH

1. Fix the drive gear so it cannot move and measure the final drive gear backlash with a dial indicator. 

NOTE

Measure at four points or more on the circumference of the drive gear.

	Standard value : 0.08-0.13 mm (0.003-0.005 in.)
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1. If the backlash is beyond the standard value, adjust by using the side bearing spacer. 

NOTE

After adjustment, inspect the contact of the final drive gear.

DRIVE GEAR RUNOUT

Check the back-face lash as follows:

1. Place a dial gauge on the back-face of the drive gear and measure the runout. 

	Limit : 0.05 mm (0.0020 in.)


1. If the runout is beyond the limit, check that there are no foreign substances between the drive gear and differential case and, that the bolts fixing the drive gear are not loose. 

1. If nothing is wrong in check (2), adjust the drive gear depth and remeasure. 

NOTE

If these adjustments are impossible, replace the case or install a new drive gear/drive pinion as a set.
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DIFFERENTIAL GEAR BACKLASH

1. Fix the side gear with a wedge so it cannot move and measure the differential gear backlash with a dial indicator on the pinion gear. 

NOTE

Take the measurements at two places (4 places for LSD) on the pinion gear.

	Standard value : 0-0.076 mm (0-0.003 in.)
Limit : 0.2 mm (0.008 in.)
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1. If the backlash exceeds the limit, adjust using side bearing spacers. 

NOTE

If adjustment is impossible, replace the side gear and pinion gears as a set.

FINAL DRIVE GEAR TOOTH CONTACT

Check the final drive gear tooth contact by following the steps below :

1. Apply a thin, uniform coat of machine blue to both surfaces of the drive gear teeth. 

[image: image1432.png]



1. Insert a brass rod between the differential carrier and the differential case, and then rotate the companion flange by hand (once in the normal direction, and then once in the reverse direction) while applying a load to the drive gear so that some torque (approximately 25-30 kgcm) is applied to the drive pinion. 

CAUTION

If the drive gear is rotated too much, the tooth contact pattern will become unclear and difficult to check.

1. Check the tooth contact pattern. 

[image: image1433.png]



	Standard tooth contact pattern 

1. Narrow tooth side

2. Drive-side tooth surface (the side receiving power during acceleration)

3. Wide tooth side

4. Coast-side tooth surface (the side receiving power during coast-down)
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	Problem
	Solution

	Tooth contact pattern resulting from excessive pinion height

[image: image1435.png]



The drive pinion is positioned too far from the center of the drive gear.
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Increase the thickness of the pinion height adjusting shim, and position the drive pinion closer to the center of the drive gear.
Also, for backlash adjustment, reposition the drive gear further from the drive pinion.

	Tooth contact pattern resulting from insufficient pinion height

[image: image1437.png]



The drive pinion is positioned too close to the center of the drive gear.
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Decrease the thickness of the pinion height adjusting shim, and position the drive pinion further from the center of the drive gear.
Also, for backlash adjustment, reposition the drive gear closer to the drive pinion.


NOTE

· Tooth contact pattern is a method for judging the result of the adjustment of drive pinion height and final drive gear backlash. The adjustment of drive pinion height and final drive gear backlash should be repeated until the tooth contact patterns are similar to the standard tooth contact pattern.

· When you cannot obtain a correct pattern, the drive gear and drive pinion have exceeded their limits. Both gears should be replaced as a set.
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COMPONENTS  
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REASSEMBLY  

1. Install the clutch disc guide and clutch disc in order. 

NOTE

Apply grease to the clutch disc guide and clutch disc before reassembly.

[image: image1450.png]



1. Install the clutch preload plate and side gear. 

1. After assembling the pinion shaft, pinion gear and washer, fix the pinion shaft lock pin with a hammer. 

[image: image1451.png]



1. Install the preload spring and spring plate in the opposite side . 

[image: image1452.png]



1. After assembling the clutch disc and side gear in the opposite case, assemble the two cases. 
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1. Assemble the case by tightening the torx screws. 
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INSPECTION  

1. Check the side gears, pinions, pinion thrust washers, and cross shaft for wear or damage. If there is excessive wear, cracks, nicks, grooves or galling, replace the parts. 

1. Inspect the carbon surfaces. After cleaning with a solvent, the carbon surface should appear a course weave fabric with flat spots on the peaks of the weave. 

If the surface is smooth, either from wear or from the weave filled with debris, replace the entire disc pack. 

1. Measure the thickness of the carbon friction discs. 

If the measurements is beyond the limit value, replace the disc. 

	Clutch discs
	Limit value

	Double sided discs
	2.06 mm

	Single sided disc
	1.65 mm


1. Inspect the splined friction discs. If they have grooves or are polished, replace the entire disc pack. Small scratches on them are ok. 

SHIM SELECTION FOR CLUTCH DISC

1. Measurement for R.H. pocket 

Measure the R.H. pocket with the pinion shaft installed as shown in illustration. 

1. Measurement for L.H. pocket 

Measure the L.H. pocket with the pinion shaft installed according to the following formula as shown in illustration. 

L.H. POCKET = A + B - C 
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1. Measurement for the side gear sub height. 

As shown in illustration, install the clutch disc, side gear, preload spring and spring plate, and then adjust the clearance of the preload spring by applying the pressure at both sides till it is 32mm as shown in illustration. At this time, measure the height of side gear sub at RH, LH sides by measuring the length ofD 
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1. Seclecting shims by the side gear sub height 

1. Used disc
Shim thickness = RH(LH) pocket - RH(LH) side gear sub height - 6.45

2. New disc
Shim thickness = RH(LH) pocket - RH(LH) side gear sub height - 6.20

NOTE

3. Adjust the shim thickness within 0.08mm.

4. When replacing one disc, replace all of the discs.

1. The specifications of the clutch disc shim 

	Part No. (EATON CO)
	Shim thickness

	EDS98754 - 10
	0.010

	EDS98754 - 15
	0.015

	EDS98754 - 20
	0.020

	EDS98754 - 30
	0.025

	EDS98754 - 35
	0.030

	EDS98754 - 40
	0.035

	EDS98754 - 45
	0.040
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Removal  

1. Using the torx screw driver #T27, remove the 4 torx screws on the flange. 

NOTE

· Before removal, make matchmarks.

[image: image1467.png]



· If the case halves are not separated, tap the heads of the screws lightly with a punch and a hammer as shown in illustration.

[image: image1468.png]



1. Remove the screws, L.H. case, L.H. shim, L.H. gear sub-assembly (side gear, disc pack, and ear guides), preload plate and two preload springs from the R.H. case assembly. 

NOTE

Keep these parts separate so that they can be reassembled in the same location as they were originally.
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1. Drive out the cross shaft lock pin using a 4 mm diameter rod and a hammer. 

[image: image1470.png]



1. Remove the cross shaft from the side gear. 

NOTE

The cross shaft must be driven toward the side where the lock pin hole is located as shown in the illustration.
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1. Follow the same procedure for the opposite side case. 

NOTE

Do not mix R.H. and L.H. parts.
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COMPONENTS  
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COMPONENTS  
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REASSEMBLY  

1. Wrap tape around the driveshaft splines (D.O.J. side ) to prevent damage to the boots. 

1. Apply the specified grease to the driveshaft and install the boots. 

	Recommended lubricant :

	
	B.J. Boot grease : Centoplex 273/136K
D.O.J. Boot grease : Amblygon TA10/12A


1. Apply the specified grease to the inner race and cage. Install the cage so that it is offset on the race as shown in the illustration. 

[image: image1490.png]



NOTE

Use the grease included in the repair kit.

1. Apply the specified grease to the cage and fit the balls into the cage. 

1. Install the chamfered side as shown in the illustration, and then install the inner race on the drive shaft. Install the snap ring. 
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1. Apply the specified grease to the B.J. outer race and install the outer race onto the driveshaft. 

	B.J. boot grease gr.

	Total : 115±6 gr.

	In the joint : 60±3 gr.

	In the boot : 55±3 gr.


1. Apply the specified grease to the D.O.J. outer race and install the circlip. 

	D.O.J. boot grease gr.

	
	Total : 100±6 gr.

	
	In the joint : 60±3 gr.

	
	In the boot : 40±3 gr.


1. Tighten the D.O.J. boot bands. 

1. Add the specified grease to the B.J. as much as was wiped out at inspection. 

1. Install the boots. 

1. Tighten the B.J. boot bands. 

1. To control the air in the D.O.J. boot, keep the specified distance between the boot bands when they are tightened. 

	Standard value (A) : 681.7mm (26.8 in.)
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INSPECTION  

1. Check the D.O.J. outer race, inner race, cage and balls for rust or damage. 

1. Check the splines for wear. 

1. Check for water, foreign material, or rust in the B.J. boot. 

CAUTION

When the B.J. assembly is to be reused, do not wipe out the grease. Check that there are no foreign substances in the grease. If necessary, clean the B.J. assembly and replace the grease. 
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DISASSEMBLY  

CAUTION

1. Do not disassemble the B.J. assembly.

2. Special grease must be applied to the driveshaft joint. Do not substitute with another type of grease.

3. The boot band should be replaced with a new one.

1. Remove the D.O.J. boot bands and pull the D.O.J. boot from the D.O.J. outer race. 

CAUTION

Be careful not to damage the boot.

[image: image1504.png]



1. Remove the circlip with a flat-blade screwdriver. 

[image: image1505.png]



1. Pull out the driveshaft from the D.O.J. outer race. 

1. Remove the snap ring and take out the inner race, cage and balls as an assembly. 
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1. Clean the inner race, cage and balls without disassembling. 

1. Remove the B.J. boot bands and pull out the D.O.J. boot and B.J. boot. 

CAUTION

If the boot is to be reused, wrap tape around the driveshaft splines to protect the boot. 
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