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Overview

Engine SQR477F applies the Delphi MT80 engine management system to control the closed-loop control unit,
the sequential fuel injection, the distributorless group direct ignition and the three-way catalytic converter
aftertreatment.

The MT80 engine management system mainly consists of three parts: electronic control module (ECM), sensor
and actuator. The sensor is used to detect the physical signals (temperature, pressure, speed, etc.) of the
vehicle, convert them to voltage signals and send them to the ECM. The ECM calculates and analyzes the
electric signal data input by the sensor according to the preset program after receiving them, and then sends
the corresponding control command to the power drive circuit. The power drive circuit will drive each actuator
to perform according to the command, thus enabling the engine to run efficiently and smoothly.

The fault diagnosis system of the engine electronic control module (ECM) is used to monitor every sensor and
controller in the system randomly. If detecting and confirming a fault signal, it will store the relevant fault code
and activate the "Limp Home" function to run the engine. If detecting that the fault has been eliminated, it will

reactivate the normal engine function.

Functions of the engine management system
Intake air pressure/temperature sensor control:

Engine torque output control

Overall vehicle main power relay control
Sequential fuel injection closed-loop control
Fuel pump operation control

Knock control

Electronic throttle control

A/C control

Cooling fan control

© O NG kA~ NZ=

Carbon canister solenoid valve control
10. System self-diagnosis
11. ECM anti-theft control

12 Built-in ignition drive module of ECM, distributorless group direct ignition

Features of ECM in the engine management system

ECM developed by the high-end market

Latest electronic hardware technology

High performance 32-bit microprocessor (CPU) is applied
High performance-cost ratio

hobdb-=
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5. 1/0 input/output port is flexibly customized
6. Meeting the Euro IV emission standards and the EOBD (European On-Board Diagnostics) technology
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System functions

Calculation of air flow by engine aerothermodynamics

The ECM calculates the air flow and air mass entering the cylinder via signals of the intake air
pressure/temperature sensor, and then corrects the injection volume to make the air-fuel ratio meet the
requirements of various conditions.

Torque control

The ECM estimates the current torque output required by the engine according to signals of the accelerator
pedal position sensor, and controls the engine torque output via sensor information.

Measurement of crankshaft position and engine speed

The ECM determines the crankshaft position and the engine speed according to signals from the 58X ring gear,
and accurately controls the engine ignition and the injection timing.

Determination of working sequence of engine cylinders

The ECM recognizes the top dead center of one cylinder via the camshaft position sensor, so as to determine
the working sequence of engine cylinders.

Fuel control

There are two modes of fuel control: closed-loop fuel control and open-loop fuel control. The closed-loop fuel
control can accurately regulate engine's air-fuel ratio, thus effectively controlling emissions. The open-loop fuel
control is applied when the engine is starting or warming up or the oxygen sensor is malfunctioning.

Ignition control
The ignition control system of the engine applies group control.
Knock control

When a knocking is detected by the knock sensor, the system will calculate the ignition advance angle that
needs to be delayed or advanced according to the current condition and knock intensity, and adjusts it to the
proper ignition angle, thus avoiding or reducing knocking.

Emission control

The three-way catalytic converter can convert the engine exhaust into harmless gas and discharge it to the air.
When the engine reaches the normal temperature after warming up, the ECM will activate the closed-loop fuel
control to correct the air-fuel ratio, thus realizing the optimum conversion efficiency of the three-way catalytic
converter.

Three-way catalytic converter protection

The engine management system has the function to protect the three-way catalytic converter. The ECM
estimates the temperature of the three-way catalytic converter according to engine's operation. When it is
estimated that the exhaust temperature will exceed converter's maximum permissible temperature for a long
time, the ECM will automatically activate the function of three-way catalytic converter protection to keep it at a
normal temperature.

System voltage protection
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When the charging system malfunction causes an excessive system voltage, the engine electronic control
system will activate the protection program to limit the engine speed, thus avoiding damage to ECM and battery.
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System control logic

Fuel pump control logic
Fuel pump operation logic:

When the ignition switch is turned on, the fuel pump will operate for 2 seconds. If no valid crankshaft position
sensor signal is detected, the fuel pump will stop. Once the valid crankshaft position sensor signal is detected
by the ECM, the fuel pump will start to operate.

Fuel pump cut-off logic:

When the crankshaft position sensor signal is lost after 0.6 second or the fuel pump is required to stop by the
anti-theft control, the fuel pump will stop operating.

Start-up pilot injection
Start-up pilot injection enables the injectors to spray fuel once when starting the engine and it occurs when:
The engine starts to run (valid 58X signal detected).

The fuel pump relay is operating.

The operating time of fuel pump exceeds the delay time of accumulator.
Start-up pilot injection has not occurred yet.

Once the above conditions are met, the start-up pilot injection will enable the injectors in all the cylinders to

inject fuel one time.
Protective fuel cut-off
When one of the following conditions is met, the system will stop the fuel injection:

The fuel is cut off when the engine speed is higher than 6400 rpm and supplied again when the engine
speed is lower than 6000 rpm.

The fuel is cut off when the system detects the ignition system has a malfunction.

When the system voltage is higher than 16V, it enters the electronic throttle function limitation mode
(compulsory idling mode).

Ignition coil magnetizing control

The magnetizing time of ignition coil determines the ignition energy of spark plugs. If the magnetizing time is
too long, the ignition coil or ignition coil driver will be damaged. If the magnetizing time is too short, the misfire
will be caused.

Start-up mode

In the start-up mode, the system uses a fixed ignition angle to ensure the gas mixture in the cylinders is ignited.
After the engine runs normally, the start-up mode is exited.

Ignition advance angle

Main ignition advance angle:
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point (MBT).

Ignition advance angle correction:

Idling control

Intake air correction
Idling speed correction
Acceleration correction

Power rich correction

A/C control correction

Basic target idling speed

Water temperature correction

Altitude compensation correction

Deceleration fuel cut-off correction

Setting the basic target idling speed:

The main ignition angle is the minimum ignition angle or knocking critical point (KBL) at the optimal torque

Coolant Target Coolant Target Coolant Target Coolant Target
temperature idling temperature idling temperature idling temperature idling
\C speed rpm o speed rpm k@ speed rpm C speed rpm
<-20 1175 20 1150 60 850 100 750
-10 1200 30 1150 70 800 110 750
0 1200 40 1000 80 750 >120 800
10 1150 50 900 90 750

Knocking control logic

The operation conditions of knocking control are:

The engine running time should exceed 2 seconds.

The engine coolant temperature is higher than 70°C.

The engine speed is higher than 800 rpm.

When the system detects the engine knocking, it quickly delays the ignition advance angle for 3 to 5 degrees
depending on different engine speeds, and restores to the normal control within the subsequent 2 to 3 seconds.

Carbon canister solenoid valve control logic

The following conditions must be met before the carbon canister solenoid valve is switched on:

The system voltage is less than 18 V and more than 8 V.

The engine coolant temperature is higher than 0C.

The engine intake air temperature is higher than 0°C.

There is no relevant system fault.

The opening angle of carbon canister solenoid valve is determined by the ECM according to engine duty ratio
signals.
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Cooling fan control logic

The way and conditions in which the cooling fan operates are:

When the coolant temperature is higher than 95°C, the cooling fan starts operating at low speed.
When the coolant temperature is higher than 99°C, the cooling fan starts operating at high speed.
When the coolant temperature is lower than 95°C, the cooling fan stops operating at high speed.

When the coolant temperature is lower than 90°C, the cooling fan stops operating at low speed.

When the air conditioner is switched on, the cooling fan starts operating.

Control strategy of the accelerator pedal position sensor

When the ignition switch is in ON position, the system starts self check. If the fault code of accelerator pedal

position sensor is not stored in the ECM, the engine malfunction indicator in the dashboard will go out in several

seconds after the engine starts. If the system detects that the accelerator pedal position sensor fails, the fault

code generated will be stored in the ECM, and the engine MIL will light up permanently.

Operating conditions of the A/C

The A/C system will operate when the following conditions are met:

The engine running time exceeds 7 seconds.
The A/C switch is switched on. 03

The engine coolant temperature is normal.

The A/C pressure switch is connected when in medium pressure.

A/C off mode

1.

The A/C off mode when the engine speed is excessive:

- The A/C compressor is allowed to activate only when the engine speed is less than 4900 rpm while A/C
switch is switched off.

- The A/C compressor will stop operating when the engine speed is more than 5100 rpm while A/C switch

is switched on.

. The A/C off mode when the engine coolant temperature is excessive:

- The A/C compressor is allowed to activate only when the coolant temperature is less than 106°C while
A/C switch is switched off.

- The A/C compressor will stop operating when the coolant temperature is more than 108°C while A/C
switch is switched on.

The disconnect mode of the evaporation tank temperature control:

= When the A/C evaporator temperture is lower than 3°C, the A/C compressor will be disconnected; and

when the A/C evaporator temperture is higher than 4°C, the A/C compressor will restart.

- If the A/C evaporator temperture sensor fails, the A/C compressor will be disconnected.

4. The disconnect mode of the A/C pressure switch control:

- When the A/C system pipe pressure is 0.12 Mpa, the A/C compressor will be disconnected.
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- When the A/C system pipe pressure is 3.2 Mpa, the A/C compressor will be disconnected.
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Product specifications

Torque specifications

Item Value (N.m)

Crankshaft position sensor 812

Camshaft position sensor 812

Knock sensor 203

Intake air pressure/temperature sensor 611

Electronic throttle 10+1

Coolant temperature sensor 2242

Accelerator pedal assembly 102

Oxygen sensor 4515

Ignition coil 61
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Failures of the engine management system input and output devices

No. Component name Symptoms Maintenance
recommendations

* Engine start failure

* Frequent engine

flameout
Sporadic flameout Replace the crankshaft

1 Crankshaft position sensor | * ”
position sensor

*  Maximum engine
speed of less than
3800 rpm

* Engine start failure
* Maximum engine

. speed of less than Replace the camshaft
2 Camshaft position sensor 4000 rpm position sensor

* Increased fuel
consumption

* Knocking when
accelerating
* Incorrectignition timing

3 Knock sensor * Increased fuel Replace the knock sensor
consumption
* Inadequate engine

power

* High fuel consumption

* Frequent engine

Intake air flameout Replace the intake air

4 pressure/temperature | *  Rough idiing pressure/temperature
sensor * Rich gas mixture sBhsor

* Inadequate engine
power

* Engine start failure

* Noidling speed

* Frequent engine
flameout

. * Poor engine operation |  Replace or clean the

5 Electronic throttle * Poor engine e:)ectronic throttle
acceleration
performance

* Frequent engine
flameout

* Engine start difficulty
* Rough idling

Coolant temperature | * Disabled cooling fan Replace the coolant

6 .
sensor * Poor engine temperature sensor
performance

* Incorrect ignition timing

* Improper air-fuel ratio

7 Oxygen sensor and high exhaust
emission

Replace the oxygen
sensor
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No.

Component name

Symptoms

Maintenance
recommendations

High fuel consumption

A/C pressure switch

The cooling fan
operating at low speed
with the A/C turned on
Poor cooling effect with
the A/C turned on

The electromagnetic
clutch relay out of work
with the A/C turned on

Replace the A/C pressure
switch

Power steering switch

Engine vibration when
turning the steering
wheel at idling

The engine cannot be
compensated and is
easily shut down when
idling

Replace the power
steering switch

10

Brake switch

Unsmooth fueling
Abnormal driving

Replace the brake switch

11

Accelerator pedal position
sensor

Limited engine speed
Delayed engine output
response

Limited engine output
torque

Replace the accelerator
pedal position sensor

12

Ignition coil

Engine start failure
Inadequate engine
power and disabled
acceleration
Incomplete combustion
Unstable engine
operation

Replace the ignition coil

13

Carbon canister solenoid
valve

Unstable engine
operation

Poor idling
Incorrect air-fuel ratio

Replace the carbon
canister solenoid valve

14

Fuel injector

Engine start failure or
difficulty

Unstable engine
operation and vibration
Frequent engine
flameout

Black smoke in
emissions

Replace the fuel injector

15

Fuel pump

Engine start failure
Inadequate engine
power and disabled
acceleration

Engine start difficulty

Replace the fuel pump
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No.

Component name

Symptoms

Maintenance
recommendations

Poor acceleration
performance

16

Cooling fan

Excessive engine
coolant temperature
Intermittent operation
of the air conditioner
Low engine coolant
temperature

Replace the cooling fan
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Delphi engine electronic control system circuit diagrams

Engine circuit diagram (page 1)
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Engine circuit diagram (page 2)
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Engine circuit diagram (page 3)
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Engine circuit diagram (page 4)
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Engine circuit diagram (page 5)
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Engine circuit diagram (page 6)
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Engine circuit diagram (page 7)
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Engine circuit diagram (page 8)
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Diagnosis and Inspection

2.1 Diagnosis and troubleshooting of sporadic faults...........ccccccmriiiiiccscrrrr e 271
2.2 Checking earth CONNECLION..........coiiciiiiiier e 272
2.3 Learning process of the electronic throttle main control .............cccoomiiiic e 273
2.4 DTC fault diagnosis liSt ........cccovimiiiimimiiir i 274
2.5 Testing the ECM power and ground CirCUit ...........cccceriiiicisssmemrermsssssssssessesssssssssssssssssssssssssssnsesssssssen 277
2.6 DTC diagnosis ProCeAUIES.........cceiirumiriiiire s s ssr e s r e s rsr e s s n e s ra s e s s a e e s sa s mn s s ann e e e s anns 283

Diagnosis and troubleshooting of sporadic faults

Diagnosis and inspection for sporadic DTC

If the sporadic DTC faults occur, please check the following items:

Check if the connector of the DTC-related actuator or sensor is properly installed.

Check the connector pins of the actuator or sensor for leakage and corrosion.
® Check the leads for bending or squeezing.
Check the sensor for dirt or damage.

Check if the routing of wiring harness is correct and proper.
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Checking earth connection

A good earth connection is prerequisite for ensuring the normal operation of the circuit. If the earth terminal of
the circuit is always exposed to the wet and dusty environment, the metal of the earth terminal will corrode and
affect the circuit smoothness, thus causing various electrical system malfunctions. As the control circuit is very
sensitive, the loosened or corroded wires may significantly affect the transmission of various signals in the
electronic control circuit. Therefore, please note the followings when inspecting:

Replace the earth bolts or nuts.

Check the earth terminal and coil for corrosion.

Clean and polish the earth terminal and coil when necessary to ensure good contact.

Check if there is any accessory interfering with the earth circuit.
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Learning process of the electronic throttle main control

If the following occurs, please perform learning on the electronic throttle main control:

* Replace the engine control module.

* Connect the engine control module again after disconnecting it.
* Replace the accelerator pedal.

* Replace or clean the electronic throttle.

Self-learning process of the electronic throttle actuator:

Learning conditions:

* The battery voltage is within the normal range.
* The cooling fan stops after operating.

* The engine stops running.

* The engine has no fault and fault code.

* The accelerator pedal is fully released.

* The engine performance is normal.

Self-learning operation steps:

Perform the following steps to activate the self-learning function:

* Turn on the ignition switch for 10 seconds. 03
* Turn off the ignition switch.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - Engine Electronic Controls

DTC fault diagnosis list

P 0068 Incorrect electronic throttle air flow
P 0106 Rationality failure of the intake.a!ir pressure/accelerator
pedal position
P 0107 Intake air pressure sensor circuit low voltage or open
circuit
P 0108 Intake air pressure sensor circuit high voltage
P 0112 Intake air temperature sensor circuit low voltage
P 0113 Intake air temperature sensor gircuit high voltage or
open circuit
P 0117 Coolant temperature sensor circuit low voltage
P 0118 Coolant temperature sensor c_ircuit high voltage or
open circuit
P 0122 Electronic throttle position sensor circuit 1 low voltage
P 0123 Electronic throttle position sensor circuit 1 high voltage
P 0131 Front oxygen sensor short to low voltage
P 0132 Front oxygen sensor short to high voltage
n P 0133 Slow response of front oxygen sensor
P 0134 Front oxygen sensor open circuit
P 0135 Failure of the front oxygen sensor heater
P 0137 Rear oxygen sensor short to low voltage
P 0138 Rear oxygen sensor short to high voltage
P 0140 Rear oxygen sensor open circuit
P 0141 Failure of the rear oxygen sensor heater
P 0171 Fuel system too lean
P 0172 Fuel system too rich
P 0222 Electronic throttle position sensor circuit 2 low voltage
P 0223 Electronic throttle position sensor circuit 2 high voltage
P 0230 Failure of the fuel pump relay
P 0261 Fuel injector 1 circuit low voltage
P 0262 Fuel injector 1 circuit high voltage
P 0264 Fuel injector 2 circuit low voltage
P 0265 Fuel injector 2 circuit high voltage
P 0267 Fuel injector 3 circuit low voltage
P 0268 Fuel injector 3 circuit high voltage
P 0270 Fuel injector 4 circuit low voltage
P 0271 Fuel injector 4 circuit high voltage
P 0300 Misfire of the single cylinder or multiple cylinders
P 0324 Failure of the knock control system
P 0325 Failure of the knock sensor
P 0335 No signal in the crankshaft position sensor circuit
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P 0336 Signal interference in thg crgnkshaft position sensor
circuit
P 0340 No signal in the camshaft position sensor circuit
P 0341 Rationality failure of thg camshaft position sensor
circuit
P 0351 Failure of the ignition coil 1
P 0352 Failure of the ignition coil 2
P 0420 Low catalytic converter efficiency
Carbon canister solenoid valve circuit short to low
P 0458 S
voltage or open circuit
P 0459 Carbon canister solenoid valve circuit short to high
voltage
P 0462 Accelerator pedal position sensor circuit short to low
voltage
P 0463 Accelerator pedal position sensor circuit short to high
voltage
P 0480 Failure of the low speed cooling fan
P 0481 Failure of the high speed cooling fan
P 0502 No signal in the vehicle speed sensor
P 0504 Correlation failure of the brake switch
A/C evaporator temperature sensor circuit short to low
P 0537
voltage
A/C evaporator temperature sensor circuit short to high
P 0538 -,
voltage or open circuit
Failure of the power steering switch circuit voltage
P 0551
range/performance
P 0552 Power steering switch circuit short to low voltage
P 0553 Power steering switch circuit short to high voltage
P 0562 System voltage low
P 0563 System voltage high
P 0571 No change in the brake lamp switch during braking
P 0601 ROM error
P 0602 Failure of the ECM processor
P 0604 RAM error
P 0606 Failure of the ECM processor
P 060A Failure of the ECM programming
P 0633 Anti-theft control not learned
P 0641 ETC reference voltage amplitude value A error
P 0646 A/C clutch relay circuit s.hor.t to low voltage or open
circuit
P 0647 A/C clutch relay circuit short to high voltage
P 0650 Failure of the failure indicator
P 0651 ETC reference voltage amplitude value B error
P 0685 Failure of the main relay
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Front oxygen too rich when decelerating and cutting
P 1167
off fuel
Front oxygen too lean when accelerating and becoming
P 1171 .
rich
P 1336 58-tooth gear tolerance not learned
P 1397 No signal in the wheel speed sensor
P 1516 ETC driver two-phase diagnosis error
P 2101 ETC driver stable state diagnosis error
P 2104 Engine compulsory idling
P 2105 Engine compulsory stopping
P 2106 Engine performance limitation
P 2110 Engine power management
P 2119 Return failure of the electronic throttle
Electronic accelerator pedal position sensor circuit 1
P 2122
low voltage
Electronic accelerator pedal position sensor circuit 1
P 2123 .
high voltage
Electronic accelerator pedal position sensor circuit 2
P 2127
low voltage
Electronic accelerator pedal position sensor circuit 2
P 2128 y
high voltage
Correlation failure of the electronic throttle position
P 2135 o
sensor circuit 1 and 2
Correlation failure of the electronic accelerator pedal
P 2138 B .
position sensor circuit 1 and 2
P 2610 Failure of LPC
P 2610 Reset failure of LPC
U 0167 No response in the anti-theft control
U 0426 Failure of the anti-theft control authentication
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Testing the ECM power and ground circuit

Testing the ECM power circuit

Ignition switch at
Battary ONJSTART position
+
86 30
|
ia P W L % (@ ¢ oo/ ol
? o 15A o 10A o 10A
8 BT
Cc4 cz c17 c11
CB2 C08 C22 co C0o3 -
MAIN PRO PRO B+ 1G-SW
POWER RELAY TBAT TBAT
ECM(ENGINE CONTROL MODULE)
GND
C73
EHHHHHHHHA [ ]
—— == | €2
E S T TTEE
WDA130179
Values of the ECM power supply line
ECM pin No. Function Condition Value (DC voltage range)
The ignition switch in the
C1 Providing power constantly| LOCK, ON or START Battery voltage
position
. The ignition switch in the
C3 ECM energized 9 - Battery voltage
ON position
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DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

Turn off the ignition switch.

Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.

Turn on the ignition switch.

Measure and clear the DTC with the diagnostic device.
Turn off the ignition switch and turn it on again after 3 to 5 seconds.

Measure the DTC with the diagnostic device.

If a DTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.
If no DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the

chapters on the sporadic DTC and check faults)

Diagnosis procedures:

1.

n 2.

Check if the ECM power supply fuses FB14 (10A)and
FB15 (10A) are normal.

- Ifyes, go to step 2.

- If not, replace the failed fuse. W

Check if the lead between the battery positive
terminal and the FB15 (10A) fuse pin has short or
open circuit.

- If yes, repair the defective lead. Wl

- If not, go to step 3.

Check if the lead between the ignition switch and the
FB14 (10A) fuse pin has short or open circuit.

- If yes, repair the defective lead. Wl

- If not, go to step 4.

Turn the ignition switch to the ON position,
disconnect the ECM connector C-202 and check if
the voltage between the pins C1 and C3 of C-202 is
battery voltage.

- Ifyes, go to step 5.

- If not, the lead between the ECM connector and
the fuse/relay box fails and please repair the
defective lead. W

WWW.DIGITALKHODRO.COM

C-202

SMA130302089

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - Engine Electronic Controls

5. Pull out the main relay (RLY8), and check if the
voltage between the pins 86 and 30 of the relay is
battery voltage.
- Ifyes, go to step 6.
[]30 Main relay
- If not, the lead between the fuse/relay box and ss(] — (Jes
the battery positive terminal fails or the fuse/relay g
box fails. W B0,

6. Check if the relay is normal.
- Ifyes,gotostep?7.

- If not, the main relay fails and please replace it.

7. Check if the lead between the pin 85 of the main
relay and the pin C62 of the ECM C-202 has short
or open circuit.

- If yes, repair the defective lead. W %] D“HSS Main relay
— RLY8
- If not, go to step 8. &
=
C-202
==============
—
= |
=

SMA130302086

8. Check if the ECM power supply fuse FB19 (15A) is
normal.

- Ifyes, gotostep 9.
- If not, replace the fuse FB19. Wl

9. Pull out the main relay (RLY8) and the fuse FB19
(15A) and check if the circuit between the main relay
and the fuse pin FB19 is conducted.

- Ifyes, go to step 10.

- If not, the fuse/relay box fails.
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10. Disconnect the ECM connectors C-201 and C-202,
and pull out the main relay (RLY8). Short-circuit the
main relay pins 30 and 87 with the short connector,
and check if the voltage between the pins C6 and
C22 of C-202 is battery voltage.

- Ifyes, go to step 11.

- If not, the lead between the pins C6 and C22 of e
C-202 and the main relay fails and please repair
the defective lead. W

SMA130302088

11. Replace the ECM, carry out the function test again,

and read the fault code to verify if it exists or not.

- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W
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Testing the ECM ground circuit

Ignition switch at
Battany ON/START position
+
86 30
Instrument
E]_‘l::—_:—_‘x Malry feldy SFms % fusefrelay box
. (RLYS) ,; 15A o 10A o 10A
86 TR
ca c2 c17 ci
c62 o8 c22 cot co3
MAIN PRO PRO B+ IG-SW
POWER RELAY TBAT TBAT 0 3
ECM(ENGINE CONTROL MODULE)
GND
C73
=] EII =] [
(= EH R il O
—— =] el €2
15| [C14((C1 1
E E i [er1][ed[ <s][ 2]
e [T T T I T T T T T T T T T 1T
WDA130179

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.

* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.

* Turn on the ignition switch.

* Measure and clear the DTC with the diagnostic device.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.

* Measure the DTC with the diagnostic device.

* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.
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* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

1. Disconnect the battery negative terminal, and pull
out the ECM connectors C-201 and C-202. Check if
the circuit between the pin C73 of ECM C-202 and
the battery negative terminal is conducted.

- Ifyes, go to step 4.
- If not, go to step 2.

2. Unscrew the earth terminal G206 from the ECM, and
check if the lead between the pin C73 of the ECM
C-202 and the earth terminal has short or open
circuit.

- If yes, repair the defective lead. W

- If not, go to step 3.

n 3. Check if the earth terminal has oxide and corrosion.
- If yes, clean the earth terminal G206. W

- If not, go to step 4.

4. Replace the ECM, carry out the function test again,
and read the fault code to verify if it exists or not.

- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W
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DTC diagnosis procedures

P0068 Incorrect electronic throttle air flow

ECM(ENGINE CONTROL MODULE)

TPSPD GND TPSPU TPS SV MOTOR-LO MOTOR-HI

E26 EO03 E35 EO4 E&1 E67

Throttle Throttle position sensor

position
Y \
nn A —@— adjustment @

motor

-

= EHHHHHHHHE ><] .
[ — [o][c)a][4]
SmsmsniSEENEEEEEEE: =l

Values between the ECM and the electronic throttle
ECM pin No. Function Condition Value (DC voltage range)
E3 Sensor grounded The ignition svyl_tch in the oV
ON position
The ignition switch in the
E4 Sensor power supply ON position 5V
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ECM pin No. Function Condition Value (DC voltage range)
E26 "1" sensor signal The ignition svyl_tch in the oV
ON position
E39 "2" sensor signal The ignition svyl_tch in the oV
ON position

E61 Throttle position The ignition svyl'tch in the 05V

adjustment motor ON position

Throttle position The ignition switch in the
E67 . " 5V

adjustment motor ON position

Fault code definition and fault causes
DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
There is deviation Failure qf the
. between the air flow electronic throttle
Start the engine and calculated by a Intake system
.| there is no failure of 4 leakage
P006S Incorrect electronic intake air speed-density :
throttle air flow ressureftemperature|  Method and the Failure of the
P senso? predicted electronic engine control

throttle position air
flow

module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
* Start the engine, and make it reach normal operating temperature.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.
* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[Fl] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Check for leakage of the intake systems such as the
vacuum booster pump hose, crankcase ventilation
hose and activated carbon canister intake hose.

- If yes, the intake system fails and please repair

the leak point.

- If not, go to step 2.
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2. Remove the intake air pressure/temperature sensor
and check if the sensor has any dust or other foreign
matters on it.

- If yes, clean or replace the intake air
pressure/temperature sensor. Wl

- If not, go to step 3.

3. Remove the air filter assembly and check if the
electronic throttle plate has carbon deposit or dust.

- If yes, clean the electronic throttle. W

- If not, go to step 4.

SMA130301030

4. Restore the vehicle to its normal state, connect the
diagnostic device and check if the reading of the
"electronic throttle related data flow" is normal.

- Ifyes, go to step 5.

- If not, refer to the information related to the
electronic throttle failure and eliminate the
electronic throttle failure. W

5. Replace the ECM, carry out the function test again,
and read the fault code to verify if it exists or not.

- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W
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P0107 Intake air pressure sensor circuit low voltage or open circuit

P0108 Intake air pressure sensor circuit high voltage

Intake air pressure/

7.L: temperature sensor

E06 E18 E27 EQS
5V 5V MAP MAT
RTF2 RTN2

ECM(ENGINE CONTROL MODULE) (C-201

Values between the ECM and the intake air pressure/temperature sensor
ECM pin No. Function Condition Value (DC voltage range)
The ignition switch in the
E6 Sensor power supply ON position 5V
Intake air temperature | The ignition switch in the
E9 . - oV
sensor signal ON position
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ECM pin No. Function Condition Value (DC voltage range)
E19 Sensor grounded The ignition SVY'.tCh in the 5V
ON position
Intake air pressure sensor| The ignition switch in the
E27 . - oV
signal ON position

Fault code definition and fault causes

DTC

DTC definition

DTC test condition

DTC triggering
condition

Possible causes

P0107

Intake air pressure
sensor circuit low
voltage or open
circuit

Under the idling
condition

Intake air pressure
sensor circuit low
voltage or open
circuit

* Failure of the
intake air
pressure sensor

* Failure of the
intake air
pressure sensor
circuit

* Failure of the
engine control
module

P0108

Intake air pressure
sensor circuit high
voltage

Under the idling
condition

Intake air pressure
sensor circuit high
voltage

* Failure of the
intake air
pressure sensor

* Failure of the
intake air
pressure sensor
circuit

* Failure of the
engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
* Start the engine, and make it reach normal operating temperature.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.
* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[Fl] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.
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1. Remove the intake air pressure/temperature sensor
and check if the sensor has any dust, oil stains or
other foreign matters on it.

- If yes, clean or replace the intake air
pressure/temperature sensor. Wl

- If not, go to step 2.

2. Disconnect the battery negative terminal, disconnect
the ECM connector C-201 and intake air
pressure/temperature sensor connector C-211 and
check if the leads between the pins of E6, E19, E27,
E9 of C-201 and the pins of B, D, A, C of C-211 have
short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 3.

N EFA A
T T T
B

E06 E19 E27 E09

e

3. Connect the diagnostic device and check if the
reading of "intake air pressure sensor data flow" is
normal.
- If yes, go to step 4.
- Ifnot, replace the intake air pressure/temperature
sensor. Wl
Intake air pressure sensor
Pressure (KPa) 15 40 94 102
Output voltage (V) 0.12~0.38 1.562~1.68 4.44~4.60 4.86~5.04

4. Replace the ECM, carry out the function test again,
and read the fault code to verify if it exists or not.

- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

021 62 99 92 92

03 - Engine Electronic Controls

P0112 Intake air temperature sensor circuit low voltage

P0113 Intake air temperature sensor circuit high voltage or open circuit

A

E06

o

E18

E27

EQS

Intake air pressure/
temperature sensor

5V 5V
RTF2 RTN2

MAP

MAT

ECM(ENGINE CONTROL MODULE) (C-201

WDA130185

Values between the ECM and the intake air pressure/temperature sensor

ECM pin No. Function Condition Value (DC voltage range)
The ignition switch in the
E6 Sensor power supply ON position 5V
Intake air temperature | The ignition switch in the
E9 . - oV
sensor signal ON position
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ECM pin No. Function Condition Value (DC voltage range)
E19 Sensor grounded The ignition SVY'.tCh in the 5V
ON position
Intake air pressure sensor| The ignition switch in the
E27 . - oV
signal ON position

Fault code definition and fault causes

DTC

DTC definition

DTC test condition

DTC triggering
condition

Possible causes

P0112

Intake air
temperature sensor
circuit low voltage

Vehicle speed more
than 50 km/h

Intake air
temperature sensor
circuit low voltage

* Failure of the
intake air
pressure sensor

* Failure of the
intake air
temperature
sensor circuit

* Failure of the
engine control
module

P0113

Intake air
temperature sensor
circuit high voltage or

open circuit

Vehicle speed less
than 25 km/h

Intake air
temperature sensor
circuit high voltage or

open circuit

* Failure of the
intake air
pressure sensor

* Failure of the
intake air
temperature
sensor circuit

* Failure of the
engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
* Start the engine, and make it reach normal operating temperature.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.
* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[Fl] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.
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1. Remove the intake air pressure/temperature sensor
and check if the sensor has any dust, oil stains or
other foreign matters on it.

- If yes, clean or replace the intake air
pressure/temperature sensor.

- If not, go to step 2.

2. Disconnect the battery negative terminal, disconnect
the ECM connector C-201 and intake air
pressure/temperature sensor connector C-211 and
check if the leads between the pins of E6, E19, E27,
E9 of C-201 and the pins of B, D, A, C of C-211 have
short or open circuit.

- Ifyes, go to step 3.

- If not, repair the defective lead. Wl

N EFA A
2 O O W 03
=
B &=

E06 E19 E27 E09

e

3. Disconnect the intake air pressure/temperature

sensor connector and measure if the resistance value

of intake air temperature sensor is normal.

- If yes, go to step 4.

- If not, the intake air pressure/temperature sensor

fails and please replace it. Wl
Intake air temperature sensor
Temperature (C) 15 20 30 40
Resistance value
. .51 2.24 14
(KQ) 5.65 3.5 6

4. Replace the ECM, carry out the function test again,
and read the fault code to verify if it exists or not.

- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W
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P0117 Coolant temperature sensor circuit low voltage

P0118 Coolant temperature sensor circuit high voltage or open circuit

ECM(ENGINE CONTROL MODULE)

5V RTN2 ECT
E29 E24

Coolant temperature

SN sensor
C-221

201 1 YGETY)
W L1120 7B

Values between the ECM and the coolant temperature sensor
ECM pin No. Function Condition Value (DC voltage range)
Coolant temperature The ignition switch in the
E24 ; " 5V
sensor signal ON position
E29 Coolant tem_perature The ignition svyl_tch in the 36V
sensor signal ON position

Fault code definition and fault causes
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DTC

DTC definition

DTC test condition

DTC triggering
condition

Possible causes

PO117

Coolant temperature
sensor circuit low
voltage

Under the idling
condition

Coolant temperature
sensor signal wire
short to ground

* Failure of the
coolant
temperature
sensor

* Failure of the
coolant
temperature
sensor circuit

* Failure of the
engine control
module

P0118

Coolant temperature
sensor circuit high
voltage or open
circuit

Under the idling
condition

Coolant temperature
sensor circuit high
voltage or open
circuit

* Failure of the
coolant
temperature
sensor

* Failure of the
coolant
temperature
sensor circuit

* Failure of the
engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
* Start the engine, and make it reach normal operating temperature.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.
* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[Fl] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Connect the diagnostic device, start the engine and
check if the reading of "coolant temperature sensor
data flow" is normal under the operating conditions.

- Ifyes, go to step 3.

- If not, go to step 2.
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2. Remove the coolant temperature sensor and

measure if the resistance value between both
terminals of the coolant temperature sensor is

normal. (The rated resistance is 2.5 kQ +5% at 20°C)
- Ifyes, go to step 3.

- If not, the coolant temperature sensor fails and
please replace it. Wl

. Disconnect the coolant temperature sensor connector
C-221 and ECM connector C-201, and check if the

leads between the pins E24, E29 of C-201 and the

pins 1, 2 of C-221 have short or open circuit.

- If yes, repair the defective lead. Wl

- If not, go to step 4.

. Replace the ECM, carry out the function test again,
and read the fault code to verify if it exists or not.

- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W
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P0122 Electronic throttle position sensor circuit 1 low voltage

P0123 Electronic throttle position sensor circuit 1 high voltage
P0222 Electronic throttle position sensor circuit 2 low voltage
P0223 Electronic throttle position sensor circuit 2 high voltage

ECM(ENGINE CONTROL MODULE)

TPSPD GND TPSPU TPS 5V  MOTOR-LO MOTOR-HI
E26 E03 E39 EO04 E&1 ES7
C A B D H E
Throttle Throttle position sensor
v"‘ W v“ f —@— ad?j:::;?nt -
motor
CaC—1 '
IIIIIIIIIIIIIIIIIItzl
TTT T T T T T T T T T TITTTE
Values between the ECM and the electronic throttle position sensor
ECM pin No. Function Condition Value (DC voltage range)
E3 Sensor grounded The ignition svyl_tch in the oV
ON position
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ECM pin No. Function Condition Value (DC voltage range)
The ignition switch in the
E4 Sensor power supply ON position 5V
E26 "1" sensor signal The ignition svyl_tch in the oV
ON position
E39 "2" sensor signal The ignition svyl'tch in the 5V
ON position
E61 Throttle position The ignition svyl_tch in the 05V
adjustment motor ON position
Throttle position The ignition switch in the
E67 : " 5V
adjustment motor ON position
Fault code definition and fault causes
DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
° Failure of the
electronic throttle
position sensor
- © throtil ¢ Failure of the
Electronic throttle Engine running G;Zﬁ:?onnlcsgr:ggre electronic throttle
P0122 position sensor | conditions depending circF:)uit1 rounded or PQSIt!OH sensor
circuit 1 low voltage | on the ETC modes gro i circuit
open ciay * Failure of the
engine control
module
b Failure of the
electronic throttle
position sensor
Electronic throttle | e Failure of the
Electronic throttle Engine running position sensor electronic throttle
P0123 position sensor | conditions depending | circuit 1 short to the position sensor
circuit 1 high voltage | on the ETC modes |sensor power supply circuit
line * Failure of the
engine control
module
° Failure of the
electronic throttle
position sensor
Electronic thrott Enai : Electronic throttle Failure of the
ec .r.onlc rotile r}glne runnlng. position sensor electronic throttle
P0222 position sensor | conditions depending| . . iti
L circuit 2 grounded or positon sensor
circuit 2 low voltage | on the ETC modes o ircuit
open circuit clircul
* Failure of the
engine control
module
Electronic throttle | *® Failure of the
Electronic throttle Engine running position sensor electronic throttle
P0223 position sensor | conditions depending | circuit 2 short to the position sensor
circuit 2 high voltage | on the ETC modes |sensor power supply | ® Failure of the
line electronic throttle
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DTC DTC definition DTC test condition

DTC triggering Possible causes
condition

position sensor
circuit

* Failure of the
engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.

* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.

* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.

* Start the engine, and make it reach normal operating temperature.
* Turn off the ignition switch and turn it on again after 3 to 5 seconds.

* Measure the DTC with the diagnostic device.

* IfaDTC s detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.
* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the

chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[ Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Disconnect the battery negative terminal, disconnect
the ECM connector C-201 and the electronic throttle
control unit connector C-212 and check if the leads
between the pins E3, E4 of C-201 and pins A, D of
C-212 have short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 2.
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2. Check if the leads between the pins E26, E39 of
C-201 and the pins C, B of C-212 have short or open
circuit.

- If yes, repair the defective lead. Wl

- If not, go to step 3.

3. Disconnect the electronic throttle connector C-212
and measure if the resistance value between the
pins H and E of throttle position adjustment motor is

3.93 Q.
- Ifyes, go to step 4.
n - If not, the electronic throttle position adjustment
motor fails and please replace the electronic
throttle. W

4. Restore the vehicle to its normal state, start the
engine and check if the signals of throttle position
sensor signal wires B and C are normal without
disconnecting the throttle position sensor connector.

- Ifyes, go to step 5.

- If not, the electronic throttle position sensor fails
and please replace the electronic throttle. Wl

5. Replace the ECM, carry out the function test again,
and read the fault code to verify if it exists or not.
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- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W

P0131 Front oxygen sensor short to low voltage
P0132 Front oxygen sensor short to high voltage

Battery
+
86 30
_______ [ Main relay Instrument
| Z |: _______ : (RLY8) W 154, fuselrelay box
_ ~
7] G2
: 03
Front oxygen
éj: é sensor
A B c
C62 E02 E10 E14
MAIN 5V 0:A 0:
POWER RELAY RTN THR,

ECM(ENGINE CONTROL MODULE)

i ] — | [CET) 2
|§IIIIIIIIIIIIIII\IIE_=\ w B
EEENENEEEEEEEEEEEEEE=

—I |_ (C-229
[erfles]le=] [efos]fez][e1 ]|
[+Te]co]]) 7B e T T e
WDA130177

Values between the ECM and the front oxygen sensor
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ECM pin No. Function Condition Value (DC voltage range)
Front oxygen sensor The ignition switch in the
E2 ! - oV
signal ON position
E10 Front oxygen sensor The ignition svyl_tch in the 23y
signal ON position

Fault code definition and fault causes

DTC

DTC definition

DTC test condition

DTC triggering
condition

Possible causes

P0131

Front oxygen sensor
short to low voltage

Engine runs for over

60 seconds and the

coolant temperature
is below 70°C

The front oxygen
sensor signal keeps
0 for over 25
seconds

Failure of the
front oxygen
sensor
Failure of the
front oxygen
sensor circuit
Failure of the
engine control
module

P0132

Front oxygen sensor
short to high voltage

Engine runs for over

60 seconds and the

coolant temperature
is above 70°C

Front oxygen sensor ‘

signal wire short to
power

Failure of the
front oxygen
sensor
Failure of the
front oxygen
sensor wiring
Failure of the
engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
* Start the engine, and make it reach normal operating temperature.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.

* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[Fi] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Check if the heating fuse FB19 (15A) of the front
oxygen sensor is normal.
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- Ifyes, go to step 2.

- If not, the fuse fails and please replace the fuse
FB19. W

2. Turn the ignition switch to the ON position,
disconnect the front oxygen sensor connector C-225
and check if the voltage at the pin D of C-225 is
battery voltage.

- Ifyes, go to step 3.

- If not, the lead between the fuse FB19 and the
pin D of C-225 fails and please repair the
defective lead. W

SMA130301077

3. Disconnect the battery negative terminal, disconnect 03
the front oxygen sensor connector C-225 and the
ECM connector C-201 and check if the lead between

the pin C of C-225 and the pin E14 of C-201 has
short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 4.

SEiaaeasmiaz:

w3 |

SMA130301079

4. Connect the diagnostic device and start the engine.
When the engine warms up, check if the voltage of
the "front oxygen sensor data flow" fluctuates
between 0V and 0.9 V.

- Ifyes, go to step 5.

- If not, the front oxygen sensor fails and please
replaceit. W
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5. Disconnect the battery negative terminal, disconnect
the front oxygen sensor connector C-225 and the
ECM connector C-201 and check if the leads
between the pins A, B of C-225 and the pins E2, E10
of C-201 have short or open circuit.

- If yes, repair the defective lead. Wl

- If not, go to step 6.

6. Replace the ECM, carry out the function test again,
and read the fault code to verify if it exists or not.

- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W
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P0133 Slow response of the front oxygen sensor

Battery
+
86 30
_______ R |main relay FB19 Instrument
[ J_’ | e . (RLY8) 4 15A fusefrelay box
_ ~
c4 ¢z
]
Front oxygen
f é sensor
A B c
ce2 E02 E10 E14
MAIN 5V 0:A 0:
POWER RELAY RTN THR

ECM(ENGINE CONTROL MODULE)

] — — —
B ) | Bl °
- —I C-229
L €229 erlleales]l T I Jeslles [sefen ]2
HE c E B |cia"c|7||c|s| |C|1"C|0H CB" Cﬁ| W
Values between the ECM and the front oxygen sensor
ECM pin No. Function Condition Value (DC voltage range)
Front oxygen sensor The ignition switch in the
E2 ! " 5V
signal ON position
E10 Front oxygen sensor The ignition SVVI.tCh in the 23V
signal ON position
E14 Front oxygen sensor The ignition SVVI.tCh in the 36V
heater control ON position
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Fault code definition and fault causes

short or open circuit

coolant temperature
is above 70C

DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
Failure of the
front oxygen
Slow response of the sensor
Engine runs for over | oxygen sensor and Failure of the
P0133 Front oxygen sensor | 60 seconds and the |low system set value front oxygen

when the engine
speed is about 2000
rom

sensor circuit

Failure of the

engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.

Start the engine, and make it reach normal operating temperature.
Turn off the ignition switch and turn it on again after 3 to 5 seconds.
Measure the DTC with the diagnostic device.

* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.
* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[Fl] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Check if the heating fuse FB19 (15A) of the front
oxygen sensor is normal.

- Ifyes, go to step 2.

- If not, the fuse fails and please replace the fuse

FB19. N
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2. Turn the ignition switch to the ON position,
disconnect the front oxygen sensor connector C-225
and check if the voltage at the pin D of C-225 is
battery voltage. 6223

- Ifyes, go to step 3.

- If not, the lead between the fuse FB19 and the al
pin D of C-225 fails and please repair the
defective lead. W

=X

SMA130301077

3. Disconnect the battery negative terminal, disconnect
the front oxygen sensor connector C-225 and the
ECM connector C-201 and check if the lead between
the pin C of C-225 and the pin E14 of C-201 has
short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 4.

SMA130301079

4. Disconnect the battery negative terminal, disconnect

the front oxygen sensor connector C-225 and the
ECM connector C-201 and check if the leads -
between the pins A, B of C-225 and the pins E2, E10

of C-201 have short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 5.

==============

E02 E10

T

SMA130301076
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5. Disconnect the battery negative terminal, remove
the front oxygen sensor and carry out a visual
inspection to see if the sensor has carbon deposit
or turns white, brown or black.
- If yes, replace the oxygen sensor and fuel, and
clean the fuel tank. W
- If not, go to step 6.
6. Restore the vehicle to its normal state, and start the
engine. When the engine warms up, read out "front
oxygen sensor data flow" and observe the time of
the front oxygen sensor voltage changing from lean
to rich and from rich to lean and check if the voltage
is normal.
- Ifyes,gotostep?7.
- If not, the front oxygen sensor fails and please
replaceit. W
Oxygen sensor
Temperature 260C 450°C 595C
Rich-oxygen output
voltage (mV) >800 >800 >750
Lean-oxygen output
voltage (mV) <200 <200 <150
Response time from lean
to rich (mS) <75 <75 <50
Response time from rich
to lean (mS) <150 <125 <90
Internal resistance (Q) <100 K

7.

Replace the ECM, carry out the function test again,
and read the fault code to verify if it exists or not.

- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W
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P0135 Failure of the front oxygen sensor heater

Instrument
fusefrelay box

Battery
+
86 30
[ .
Main rela FB19
| 2 I‘_'_'_‘_'_'_‘_'_{ (RLYB}!(
[ ] L
85 87
Cc4 cz
]
Front oxygen
é é sensor
A B c
Ccs2 E02 E10 E14
MAIN 5V O:A 0:
POWER RELAY RTN THR.

ECM(ENGINE CONTROL MODULE)

@Em || |u

I— (C-201
,E‘]ll[[l|]]| TTTTTTTEY W
I O I O O =

(1 [ ]

[e7][ca][es]

lealles][zz]e1]

|01 a"c |7|Ic| 6|

EEER

WDA130177

Values between the ECM and the front oxygen sensor heater

ECM pin No. Function Condition Value (DC voltage range)
E14 Front oxygen sensor The ignition svyl'tch in the 36V
heater control ON position

Fault code definition and fault causes
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heater

front oxygen sensor
heater is working

disconnected within
20 seconds

DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
* Failure of the
front oxygen
sensor
Engine runs for over | The heater control |¢ Failure of the
Failure of the front | 60 seconds at the wire of the front front oxygen
P0135 oxygen sensor idling speed and the | oxygen sensor is sensor circuit

Failure of the
engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
* Start the engine, and make it reach normal operating temperature.
* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.
* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[Fl Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Check if the heating fuse FB19 (15A) of the front
oxygen sensor is normal.

- Ifyes, go to step 2.

- If not, the fuse fails and please replace the fuse

FB19. N
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2. Turn the ignition switch to the ON position,
disconnect the front oxygen sensor connector C-225
and check if the voltage at the pin D of C-225 is
battery voltage. 6223

- Ifyes, go to step 3.

=X

- If not, the lead between the fuse FB19 and the
pin D of C-225 fails and please repair the
defective lead. W

SMA130301077

3. Disconnect the battery negative terminal, disconnect
the front oxygen sensor connector C-225 and the
ECM connector C-201 and check if the lead between
the pin C of C-225 and the pin E14 of C-201 has
short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 4.

B

4. Disconnect the front oxygen sensor connector C-225
and measure if the heater resistance value between
the pin C and the pin D of the front oxygen sensor

is normal. The resistance value is 9.2 Q at normal

temperature (actual measured value).

- Ifyes, go to step 5. <
.A

- If not, the front oxygen sensor fails and please
D

replaceit. W T

-
_9OF

)

SMA130301078

5. Replace the ECM, carry out the function test again,
and read the fault code to verify if it exists or not.
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- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W
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P0261 Fuel injector 1 circuit low voltage

P0262 Fuel injector 1 circuit high voltage
P0264 Fuel injector 2 circuit low voltage
P0265 Fuel injector 2 circuit high voltage
P0267 Fuel injector 3 circuit low voltage
P0268 Fuel injector 3 circuit high voltage
P0270 Fuel injector 4 circuit low voltage
P0271 Fuel injector 4 circuit high voltage

Battery
+
86 30
Instrument
r "
L_Z_—i.::-_::::::::: Mainrolay, fuse/relay box
q (RLY8) ¢d 15A
C-229
85 87
C4 Cc2 03
A A A A
Fuel Fuel Fuel Fuel
% H injector 1 % ” injector 3 % H injector 4 % H injector 2
C-218 C-218 €219
B B B B
C62 E65 E64 E66 E63
MAIN INJ#A INJ#C INJ#D INJ#B
POWER RELAY
ECM(ENGINE CONTROL MODULE)
EEE I I I I 50
|E_3IIIIIIIIIIIIIIIE'7I B
[ e— | ()
(2 T I I O = W B B B B
E T T T T T T T T T T T T T T T lesy
C-229)
|C7||CS||CS| 15||C14||C13][C12] IC_AHEHE]M W
Eerled EEEE
WDA130180

Values between the ECM and the fuel injector
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ECM pin No. Function Condition Value (DC voltage range)
E63 Fuel injector 2 The ignition switch in the 36V
ON position
E64 Fuel injector 3 The ignition switch in the 36V
ON position
E65 Fuel injector 1 The ignition switch in the 36V
ON position
E66 Fuel injector 4 The ignition switch in the 3.6V
ON position
Fault code definition and fault causes
DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
* Failure of the fuel
injector
Fuel injector 1 * Failure of the fuel
P0261 Fuel injector 1 circuit Engine idle runnin control circuit |njgctor circuit
low voltage 9 9 grounded or open |* Failure of the
circuit engine control
module
* Failure of the fuel
injector
* Failure of the fuel
3 N Fuel injector 1 injector circuit
P0262 Fuelr:ir;]ﬁc\:glrt;gc:rcmt Engine idle running | control circuit short |«  Fgilure of the
to power engine control
module
* Failure of the fuel
injector
N o Fuelinjector 2 |« Failure of the fuel
P0264 FuellaneCto|:2 circuit Engine idle running con(tjro(ljcwcmt injector circuit
ow voltage grounded oropen |« Eajjyre of the
circuit engine control
module
* Failure of the fuel
injector
. o Fuel injector2 | * Failure of the fuel
P0265 Fuelhl_njﬁctolrt2 cireuit Engine idle running | control circuit short injector circuit
Igh voltage to power * Failure of the
engine control
module
* Failure of the fuel
injector
. o Fuelinjector 3 |« Failure of the fuel
P0267 Fuelllnjectc:tr3 circuit Engine idle running con(tjro(ljcwcun injector circuit
ow voltage grounded oropen |« Eajjyre of the
circuit engine control
module
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DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
* Failure of the fuel
injector
. o Fuel injector 3 |* Failure of the fuel
P0268 Fuelhlpjﬁctolr3 circuit Engine idle running | control circuit short injector circuit
igh voltage to power * Failure of the
engine control
module
* Failure of the fuel
injector
. o Fuelinjector4 |« Failure of the fuel
P0270 Fuelllnjecto|r4 circuit Engine idle running con;ro(ljcwcwt injector circuit
ow voltage grounded oropen |« Eajjyre of the
circuit engine control
module
* Failure of the fuel
injector
o o Fuel injector 4 * Failure of the fuel
P0271 Fuelhlmﬁctolr4 circuit Engine idle running | control circuit short injector circuit
igh voltage to power * Failure of the
engine control
module
DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
® Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
¢ Start the engine, and make it reach normal operating temperature.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.
* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[Fl] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

* The control principles and methods of the four cylinder fuel injectors are the same. The inspection of
the fuel injector 1 is taken as an example here.

1. Check if the power supply fuse FB19 (15A) of the
fuel injector is normal.

- Ifyes, go to step 2.
- If not, replace the fuse FB19. I
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2. Turn the ignition switch to the ON position,

disconnect the fuel injector connector C-216 and
check if the voltage at the pin A of C-216 is battery
voltage.

- Ifyes, go to step 3.

- If not, the lead between the fuse FB19 and the
fuel injector connector C-216 fails and please
repair the defective lead. Wl

3. Disconnect the fuel injector connector C-216 and

measure if the resistance value between two fuel
injector pins is normal. The rated resistance is 11-16

Q at20C.
- Ifyes, go to step 4.

- If not, the fuel injector fails and please replace

it. W

. Disconnect the fuel injector connector C-216 and the

ECM connector C-201 and check if the lead between
the pin B of C-216 and the pin E65 of C-201 has
short or open circuit.

- If yes, repair the defective lead. Wl

- Ifnot, go to step 5.

. Replace the ECM, carry out the function test again,

and read the fault code to verify if it exists or not.
- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W
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P0300 Misfire of the single cylinder or multiple cylinders

Fault code definition and fault causes

DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
* Failure of the
ignition coil
* Failure of the
ignition cable
ECM monitors that | ¢ Failure of the
P0300 “cﬂﬁﬂfe??rhfﬁft?ﬁ': Vehicle driving at a ”lfﬂ?ﬁ:ﬁ?&ﬁf.é?\e spark plug
. constant speed * Failure of the fuel
cylinders speed goes beyond injector

the normal range.

* Failure of the
engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.

* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.

* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
* Start the engine, and make it reach normal operating temperature.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.
* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

F§ Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Check if the air intake system leaks.

- If yes, rectify the fault. W

- If not, go to step 2.

2. Check if the fuel injector is normal. (Please refer to
the fault diagnosis content related to fuel injectors)

- Ifyes, go to step 3.

- If not, the fuel injector fails and please replace

it.
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3. Check if the spark plug and the ignition cable are
normal.

- Ifyes, go to step 4.

- If not, the spark plug or the ignition cable fails and
please replace the spark plug or the ignition cable.

4. Check if the ignition coil is normal. (Please refer to
the fault diagnosis content related to ignition coils)

- Ifyes, go to step 5.

- If not, the ignition coil fails and please replace it.

5. Replace the ECM, carry out the function test again,
and read the fault code to verify if it exists or not.

- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W
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P0324 Failure of the knock control system

P0325 Failure of the knock sensor

ECM(ENGINE CONTROL MODULE)

Knock sensor

C-210
™ EFFFH S .
o C—— [Tl
E T T I T T T T T T I T I T TTTES "‘E"
EL TV T PTTT T TV PRTT011 [
Values between the ECM and the knock sensor
ECM pin No. Function Condition Value (DC voltage range)
E12 Knock sensor signal The ignition SW'.tCh in the 1.6V
ON position
E28 Knock sensor signal The ignition SW'.tCh in the 1.6V
ON position

Fault code definition and fault causes
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DTC

DTC definition

DTC test condition

DTC triggering
condition

Possible causes

P0324

Failure of the knock
control system

The engine reaches
a speed of 1600 rpm
and is subject to a
certain load

A certain signal wire
of the knock sensor
open circuit

Failure of the

knock sensor

Failure of the

knock sensor

circuit

Failure of the

engine control
module

P0325

Failure of the knock
sensor

The engine reaches
a speed of 1600 rpm
and is subject to a
certain load

A certain signal wire
of the knock sensor
grounded

Failure of the

knock sensor

Failure of the

knock sensor

circuit

Failure of the

engine control
module

DTC test procedures:

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
® Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
¢ Start the engine, and make it reach normal operating temperature.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.

* IfaDTC s detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

Please confirm that the battery voltage is normal before performing the following procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[Fi] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Check if the knock sensor connector is fixed in the

right position.

- Ifyes, go to step 2.

- If not, re-position the knock sensor connector.

2. Check if the fixing bolt type and torque of the knock

sensor are correct.

- Ifyes, go to step 3.

- If not, replace the bolts and tighten the knock
sensor with the specified torque. Wl
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3. Disconnect the battery terminal, disconnect the ECM

connector C-201 and the knock sensor connector
C-210 and check if the leads between the pins E12,
E20 of C-201 and the pins A, B of C-210 have short
or open circuit.

- If yes, repair the defective lead. Wl

- If not, go to step 4.

. Disconnect the knock sensor connector, turn the
multimeter to the "mv" position, connect the two
probes of the multimeter to the two connectors of the
knock sensor and knock the engine cylinder block
with a rubber hammer (please note that do not
damage the sensor). At this moment, there shall be
voltage output in the knock sensor. Check if the
sensor has a voltage output.

- Ifyes, go to step 5.

- If not, the knock sensor fails and please replace

it. W

. Replace the ECM, carry out the function test again,
and read the fault code to verify if it exists or not.

- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W
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P0335 No signal in the crankshaft position sensor circuit

P0336 Signal interference in the crankshaft position sensor circuit

Crankshaft
—— paosition sensor
1 2 3
ra R DO 5t
I [ mmcmccndecm=== 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
i 1
[ (e FS— 1
< o
v
G-213
E21 E20
POS1 POS2

ECM(ENGINE CONTROL MODULE) (C-201

N EHHHHHHHHHS = D
-20r
- | % GEDD
Values between the ECM and the crankshaft position sensor
ECM pin No. Function Condition Value (DC voltage range)

E20 Crankshaft posmon sensor | The ignition svyl_tch in the 25\
signal ON position

E21 Crankshaft posmon sensor | The ignition svyl_tch in the 25\
signal ON position

Fault code definition and fault causes
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DTC

DTC definition

DTC test condition

DTC triggering
condition

Possible causes

P0335

No signal in the
crankshaft position
sensor circuit

During engine start

The sensor short or
open circuit

Failure of the
crankshaft
position sensor
Failure of the
crankshaft
position sensor
circuit

Failure of the
engine control
module

P0336

Signal interference in
the crankshaft
position sensor

circuit

Engine running

10% failure rate of
crankshaft rotations

Failure of the
crankshaft
position sensor
Failure of the
crankshaft
position sensor
circuit

Failure of the
engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
* Start the engine, and make it reach normal operating temperature.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.
* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* If no DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[Fl] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.
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1. Remove the crankshaft position sensor and check if
the crankshaft position sensor absorbs the iron chips
or is damaged.

- Ifyes, the sensor fails and please replace or clean
the crankshaft position sensor. Wl
- If not, go to step 2.

2. Disconnect the crankshaft position sensor connector
C-223 and check if the resistance value between the
pins 1 and 2 of C-223 is normal. (Coil resistance:
560 Q+10%)
- Ifyes, go to step 3. !
- If yes, the sensor fails and please replace the
crankshaft position sensor. Wl

3. Disconnect the battery terminal, disconnect the ECM
connector C-201 and the crankshaft position sensor
connector C-223 and check if the leads between the
pins E21, E20 of C-201 and the pins 1, 2 of C-223
have short or open circuit.

- If yes, repair the defective lead. Wl

- If not, go to step 4.

E21 E20

SMA130301048

4. Disconnect the battery terminal, disconnect the
crankshaft position sensor connector C-223 and
check if the lead between the pin 3 of C-223 and the
earth terminal G213 has short or open circuit.

- If yes, repair the defective lead. Wl

- If not, go to step 5.
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5. Check if the clearance between the crankshaft signal
gear ring on the flywheel and the crankshaft position
sensor is normal (the clearance shall be 0.3~1.5
mm).

- Ifyes, go to step 6.

- If not, the flywheel gear ring or the transaxle
housing fails and please replace or repair the
flywheel gear ring or the transaxle housing. W

6. Connect the wave analyzer and check if the
waveform of the crankshaft position sensor is normal. Timelvoltage P

- Ifyes,gotostep?7.

3

—

- Ifnot, replace the crankshaft position sensor. Wl

— ]

06/06

-25.00f

SMA130301043

7. Replace the ECM, carry out the function test again, 03
and read the fault code to verify if it exists or not.

- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W
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P0335 No signal in the camshaft position sensor circuit

P0336 Signal interference in the camshaft position sensor circuit

Battery

56 30
Instrument
r g
[ ==== :—_!\ Me;r:_\;e;lay fuselrelay box
o | RLY® ¢y A
E3 e
c4 c2
3
Camshaft
. = pOSIlIOI’] sensor
——— C-220)
1 2
n v
cs2 ES6
MAIN CAM SER
POWER RELAY

ECM(ENGINE CONTROL MODULE)

el TT T T T T T T T[T Jer
E]lﬁllll\llllll\llli‘—fi E207
C—C—7 W
IEIIIIIII\IIIIII\IIIEﬂ
EL T TTTITTTITTTTITTTITE
A
N [
alel T e €2
|CI8I|C|?||B|B| |C||I|C|CIH CQIl Cﬁl

Values between the ECM and the camshaft position sensor
ECM pin No. Function Condition Value (DC voltage range)
Camshaft position sensor | The ignition switch in the
E56 . " 5V
signal ON position

Fault code definition and fault causes
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DTC DTC definition DTC test condition| DTC triggering
condition

Possible causes

No signal in the
P0340 camshaft position Engine running
sensor circuit

The sensor short or
open circuit

* Failure of the
camshaft position
sensor

* Failure of the
camshaft position
sensor circuit

* Failure of the
engine control
module

The camshaft
position sensor
signal deviating from
the system set range

Signal interference in
P0341 the camshaft position |  Engine running
sensor circuit

* Failure of the
camshaft position
sensor

* Failure of the
camshaft position
sensor circuit

* Failure of the
engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.

* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.

* Turn on the ignition switch.

* Measure and clear the DTC with the diagnostic device.

* Start the engine, and make it reach normal operating temperature.
* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.

* IfaDTC s detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the

chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[Fl] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Remove the camshaft position sensor and check if
the camshaft position sensor has iron chips, oil
sludge, carbon deposit and cracks.

- If yes, clean or replace the camshaft position
sensor. W
- If not, go to step 2.

SMA130301013
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2. Check if the power supply fuse FB19 (15A) of the
camshaft position sensor is normal.

- Ifyes, go to step 3.

- If not, the fuse fails and please replace the fuse
FB19. N

3. Turn the ignition switch to the ON position,
disconnect the camshaft position sensor connector
C-220 and check if the pin 3 of C-220 is battery
voltage.

- Ifyes, go to step 4.

- If not, the lead between the fuse FB19 and the
pin C of C-220 fails and please repair the
defective lead. W

n SMA130302039

4. Disconnect the battery terminal, disconnect the ECM
connector C-201 and the camshaft position sensor
connector C-220 and check if the lead between the
pin E56 of C-201 and the pin 1 of C-220 has short C-229
or open circuit.

[1]2]3]

- If yes, repair the defective lead. W &
- If not, go to step 4. il
e

C-201,

==================

SMA130301084
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5. Disconnect the battery terminal, disconnect the

camshaft position sensor connector C-220 and check
if the lead between the pin 2 of C-220 and the earth
terminal has short or open circuit.

- If yes, repair the defective lead. Wl

- If not, go to step 6.

. Connect the oscilloscope and check if the waveform
of the camshaft position sensor is normal.

- Ifyes,gotostep?7.

- If not, the camshaft position sensor fails and
please replaceit. W

. Replace the ECM, carry out the function test again,
and read the fault code to verify if it exists or not.

- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W
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P0351 Failure of the ignition coil 1
P0352 Failure of the ignition coil 2

ECM(ENGINE CONTROL MODULE)

Battery
+
85 30
Instrument
L
Dﬂ::::::—_:x M?F;:\rz]ay fuseirelay box
‘ :
B85 87
c4 c9
B
N, 00/ Ignition coil
A C
Spark plug Spark plug Spark plug Spark plug
C62 EO1 E17
MAIN COIL A COlLB
POWER RELAY

[ | [] =
el e T
kel [e1 (e[ ]
Values between the ECM and the ignition coils
ECM pin No. Function Condition Value (DC voltage range)
E1 Ignition coil control The ignition SW'.tCh in the 3.6V
ON position
E17 Ignition coil control The ignition SW'.tCh in the 3.6V
ON position

Fault code definition and fault causes
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DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
* Failure of the
ignition coil
The ignition coil | * Fajlure of the
- P control circuit open ignition coil circuit
P0351 Failure ?;;tir? 'gnition Engine idle running | circuitor shortto |« Fgilure of the
ground or short to engine control
power module
* Failure of the
The ignition coll . |gnl|t|on coil
Failure of the ignition control circuit open !:a|!t_1re o -the_ i
P0352 coil 2 9 Engine idle running | circuit or short to |gn.|t|on coil circuit
ground or shortto |* Failure of the
power engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

*  Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
* Start the engine, and make it reach normal operating temperature.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.
* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

W Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Check if the power supply fuse FB36 (15A) of the
ignition coil is normal.

- Ifyes, go to step 2.

- If not, the fuse fails and please replace the fuse

FB36. N
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2. Disconnect the ignition coil connector C-222 and

check if the pin B of C-222 is battery voltage.
- If not, go to step 3.

- If not, the lead between the fuse FB36 and the
pin B of C-222 fails and please repair the
defective lead. W

. Disconnect the ignition coil connector C-222 and

measure if the resistance value between the ignition
coil primary coils A and B or the ignition coil primary
coils B and C is normal. (The resistance value of the

primary coils shall be 0.45~0.55 Q)

- If yes, the ignition coil fails and please replace it.

- If not, go to step 4.

. Disconnect the ignition coil connector C-222, pull out
the ignition cable and measure if the resistance value
between the ignition coil secondary coils 1 and 4 or
the ignition coil secondary coils 2 and 3 is normal.
(The resistance value of the secondary coils shall be
8.8~10.8KQ)

- Ifyes, go to step 5.

- If not, the ignition coil fails and please replace it.

WWW.DIGITALKHODRO.COM
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5. Disconnect the ignition coil connector C-222 and the
ECM connector C-201 and check if the leads
between the pins A and C of C-222 and the pins E1
and E17 of C-201 have short or open circuit.

[— ]

- If yes, repair the defective lead. Wl A C
- If not, go to step 6.

s

C-201

EFFFHHEEEE
=]

E01 E17

SMA130301064

6. Replace the ECM, carry out the function test again,
and read the fault code to verify if it exists or not.

- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W
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P0458 Carbon canister solenoid valve circuit short to low voltage or

open circuit

P0459 Carbon canister solenoid valve circuit short to high voltage

Battery
+

86 30

I . Instrument

AEEse :\ Main relay FB19) [fuselrelay box

(ol Rl B A
85 87
C4 cz2

Carban canister
solenoid valve
C-209)

E

C62
MAIN
POWER RELAY

ECM(ENGINE CONTROL MODULE)

E57
CccpP

p

= B

o ——

ENIEEEEEEEEEEEEEEEEE) w
EATTTTTTTTTTTTTTTTTES
AN
il 1 []
EEE FEER 2D
TN EEE

Values between the ECM and the carbon canister solenoid valve
ECM pin No. Function Condition Value (DC voltage range)
E57 Carbon canister sqlen0|d The ignition svyl_tch in the 36V
valve control wire ON position

Fault code definition and fault causes
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DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
* Failure of the
carbon canister
Carbon canister . ls:o!len0|d thah|V€
Carbon canister solenoid va!ve c:Irtl)Jc:i ?:ani:ter
solenoid valve circuit L . control terminal lenoid val
P0458 Engine idle running | grounded or open solenoid vaive
short to low voltage - circuit
or oben circuit C|rcu_|t when the . )
P solenoid valve does | * Failure of the
not work engine control
module
* Failure of the
carbon canister
solenoid valve
Carbon canister |« Failure of the
Carbon canister solenoid valve carbon canister
P0459 solenoid valve circuit | Engine idle running | control terminal short solenoid valve
short to high voltage to power when the circuit
solenoid valve works | o Failure of the
engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
* Start the engine, and make it reach normal operating temperature.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.
* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* If no DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[Fl] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Check if the power supply fuse FB19 (15A) of the

carbon canister solenoid valve is normal.

- Ifyes, go to step 2.

- If not, the fuse fails and please replace the fuse

FB19. N
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2. Disconnect the carbon canister solenoid valve
connector C-209 and check if the pin A of C-209 is
battery voltage.

- Ifyes, go to step 3.

- If not, the lead between the fuse FB36 and the
pin A of C-209 fails and please repair the
defective lead. W

SMA130302091

3. Disconnect the carbon canister solenoid valve
connector C-209 and measure if the resistance value
of the carbon canister solenoid valve coil is normal.
(The resistance value of the carbon canister solenoid

valve coil shall be 19~22 Q).

n - If yes, go to step 4.
- If not, the carbon canister solenoid valve fails and

please replace it. Wl

SMA130301017

4. Disconnect the carbon canister solenoid valve
connector C-209 and the ECM connector C-201 and
check if the lead between the pin B of C-209 and the £-209
pin E57 of C-201 has short or open circuit.

- If yes, repair the defective lead. Wl

B
- Ifnot, go to step 6. ‘ (2]

E T T T I T T I T T T TT]
ECTT T T T T T T T

SMA130301065

5. Replace the ECM, carry out the function test again,
and read the fault code to verify if it exists or not.

- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W
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P0480 Failure of the low speed cooling fan

Battery
+
|
86 [30 |86 |30 Fan
Front > Instrument | Fan relay| Fan relay
compartment s s fuse/relay box [ (high- ey ______________5\. i'—_—'—_—_—'—'—'—g\. (low- relay box
fuse box o 40A ¢ 10A €229 speed) o o-®| speed) C-119
85 87 85 87
1 4 5 8
1 13 3 |1
LspEED SPEED L / (D ouun e R EE R <8
< PESISTOR PESISTOR <
@) LH Electronic fan | Ry \@ Electronic fan
cooLiNng FaN|  &199 | cooLing Fan €109
MOTOR LH MOTOR RH <3> ____________________ <&
? ) 2 03
C-301
€203 ﬂ> __________________ <9
G-109)
ce7 C66
FAN1 FAN2
ECM(ENGINE CONTROL MODULE)
EEpE] o
c73 IC16] Cc1 _l _I = ,_ r
lew RO E®  FREEEERET
B 18117(16(15|14|13(12[11|10
{m} { { % % { % { % I { % { } { { } } }m{ B [22][21][20][19][18][17][16][5][14][13][12]
[C72] C53]
x 2N
A= n 0
o [10[11 [12[13[14[15[16] L T
—1l|2|3|4 s[ol7]e s]a_1o|11|12|113_(;301 (]
14]15[16]17] 18] 19] 20]21] 22[23[24]25[26] "y WDA130149

Fault code definition and fault causes

DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
* Failure of the low
Engine idl . The low speed speed cooling fan
Failure of the low ngine idie running cooling fan control relay
P0480 . when the cooling fan ; .

speed cooling fan . ) terminal shortto |* Failure of the low

is working .
power speed cooling fan

relay circuit
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DTC DTC definition

DTC test condition

DTC triggering
condition

Possible causes

Failure of the
engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.

* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.

* Turn on the ignition switch.

* Measure and clear the DTC with the diagnostic device.

* Start the engine, and make it reach normal operating temperature.
* Turn off the ignition switch and turn it on again after 3 to 5 seconds.

* Measure the DTC with the diagnostic device.

* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.
* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the

chapters on the sporadic DTC and check faults)

n Diagnosis procedures:
[ Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Check if the fuses FBO8 (15A) and MFO1 (40A) of

the cooling fan are normal.

- Ifyes, go to step 2.

- If not, the fuse fails and please replace the fuse

FB0O8 or MFO1. W

2. Pull out the low speed cooling fan relay and check
if the resistance value of the relay coil is normal.
Lever out the relay housing and check if the closed

contact is normal.

- Ifyes, go to step 3.

- If not, the low speed cooling fan relay fails and

please replace it. W
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3. Pull out the low speed cooling fan relay and check
if the voltage of its pin 86 is battery voltage.

- Ifyes, go to step 4.

- If not, the lead between the fuse FB08 and the
pin 86 of the low speed cooling fan relay fails and
please repair the defective lead. Wl

Fan relay
(low speed)

SMA130302069

4. Pull out the low speed cooling fan relay, disconnect
the ECM connector C-202 and check if the lead
between the pin 85 of the low speed cooling fan relay
and the pin C66 of C-202 has short or open circuit.

- If yes, the lead between the pin 85 of the low (] Dsoﬂas (msfsfeyd)
speed cooling fan relay and the pin C66 of C-202 A

fails and please repair the defective lead. W
- Ifnot, go to step 5.

SMA130302070

5. Pull out the low speed cooling fan relay and check

if the voltage of its pin 30 is battery voltage.
- Ifyes, go to step 6.

- If not, the lead between the fuse MFO1 and the —{J% FaRGER
pin 30 of the low speed cooling fan relay fails and [ = 055\ ow spee

please repair the defective lead. Wl

T

SMA130302071
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6. Pull out the low speed cooling fan relay, disconnect
the cooling fan connectors C-108 and C-109, and
check if the lead between the pin 87 of the low speed
cooling fan relay and the pins 3 of C-108 and 3 of
C-109 has short or open circuit.

- If yes, repair the defective lead. Wl

- Ifnot,gotostep 7.

7. Disconnect the cooling fan connectors C-108 and
C-109 and check if the lead between the pins 2 of
C-108 and 2 of C-109 and the earth terminal has
short or open circuit.

- If yes, repair the defective lead. Wl
n - If not, go to step 8.

8. Disconnect the cooling fan connectors C-108 and
C-109 and check if the resistance value between the
pins 2 and 3 of C-108 or the pins 2 and 3 of C-109

is normal. (The measured value is about 0.8 Q)
- Ifyes, gotostep 9.

- If not, the cooling fan motor fails and please
replace the cooling fan. W

9. Replace the ECM, carry out the function test again,
and read the fault code to verify if it exists or not.

WWW.DIGITALKHODRO.COM

Fan relay
8 D_:, |:|85 (low speed)

SMA130302072

SMA130302074

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - Engine Electronic Controls

- If yes, find the fault cause from other symptoms.

- If not, the fault has been rectified. W

P0481 Failure of the high speed cooling fan

Battery
+
86 [30 [86 |30 Fan
Front > Instrument | Fan relay| Fan relay
compartment s S fuse/relay box | (high- m-_-_-_-_-_-_-_-_g. i:::-_-_-_-_-_g,‘. (low- e R
fuse box ¢ 40A ¢y 10A C-229 speed) .- o-®| speed)
85 87 85 87
1 4 5 8
13 3 |1 03
L sPEED SPEED < 7> -------------------- {8
< PESISTOR PESISTOR <
@/ LH Electronic fan | Ry @ Electronic fan
cooLing FaN|  &199 | cooLing FaN 109
MOTOR LH MOTOR RH <2> ____________________ <4>
2 - 2 C-330\
Cce7 C66
FAN1 FAN2
ECM(ENGINE CONTROL MODULE)
( g O
e | fedl TT T T T T TTTTTTTIe m| M =——1 [ [
|°“IHHHHHHHC”I [lolle e[ 7 e ] [« ]3][2][1]|€-203 ofs[7]es]4]3]2]1
e B [22][21][20][1e][18][17][16][15][14][13][12] | B 18[17[16]15[14[13]12[11]10] B
B
S 2N
Anrs=n n
9 [10[11]12]13[14]15[16] L T
o 1
—1||2|3|4 s[o]7]e 910|11|12|1I3—c301 (]
14]15]16[17] 18] 19] 20| 21] 22]23]24]25]26] "y WDA130149

Fault code definition and fault causes
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speed cooling fan working

DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
Failure of the
cooling fan high
speed relay
) Failure of the
Failure of the high Engine idle running C(-)rcl;llienhl?;ns(?:ricrjol gooling fan high
P0480 9" | with the cooling fan 9 speed relay

terminal short to
power

control circuit

Failure of the

engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.

* Measure and clear the DTC with the diagnostic device.

Start the engine, and make it reach the cooling fan starting temperature.
Turn off the ignition switch and turn it on again after 3 to 5 seconds.
Measure the DTC with the diagnostic device.

* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[E4 Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Checkif the cooling fan fuses FB08 (15A) and MFO1
(40A) are normal.

- Ifyes, go to step 2.

- If not, the fuse fails and replace the fuse FB08 or

MFO1.

2. Pull out the high speed cooling fan relay to measure
if the resistance value of the relay coil is normal.
Lever out the relay housing to check if the contact
switch is normal.

- Ifyes, go to step 3.

- If not, the high speed cooling fan relay fails and
please replace it. W
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3. Pull out the high speed cooling fan relay to check if
the voltage of its pin 86 is battery voltage.

- Ifyes, go to step 4.

- If not, the lead between the fuse FB08 and the
high speed cooling fan relay pin 86 fails and
please repair the defective lead. Wl

Fan relay
(high speed)

SMA130302075

4. Pull out the high speed cooling fan relay, disconnect
the ECM connector C-202 and check if the circuit
between the pin 85 of the high speed cooling fan
relay and the pin C67 of C-202 has short or open

circuit. |:|30 Fan relay
. . ] e [Jes (high speed)
- If yes, repair the defective lead. Wl 57

- If not, go to step 5.

+
B

SMA130302076

5. Pull out the high speed cooling fan relay to check if
the voltage of its pin 30 is battery voltage.

- Ifyes, go to step 6.

- If not, the lead between the fuse MFO1 and the —]=0 Bareliy
high speed cooling fan relay pin 30 fails and ol _ 0% Npugnspese)
please repair the defective lead. Wl

SMA130302077
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6. Pull out the high speed cooling fan relay, disconnect
the cooling fan connectors C-108 and C-109, and
check if the circuit between the pin 87 of the high
speed cooling fan relay and the pins 1 of C-108 and
1 of C-109 has short or open circuit.

- If yes, repair the defective lead. Wl

- Ifnot,gotostep 7.

7. Disconnect the cooling fan connectors C-108 and
C-109, and check if the lead between the earth
terminal and the pins 2 of C-108 and 2 of C-109 is
normal.

- If yes, repair the defective lead. Wl
n - If not, go to step 8.

8. Disconnect the cooling fan connectors C-108 and
C-109, and check if the resistance values between
the pins 2 and 1 of C-108, and between the pins 2
and 1 of C-109 are normal.

- Ifyes, gotostep 9.

- Ifnot, the cooling fan fails and please repairit. Wl

9. Replace the ECM control module, carry out the
function test again, and read the fault code to verify
if it exists or not.
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Fan relay
(high speed)
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If yes, locate fault causes from other symptoms.

If not, the fault has been rectified. W

P0502 No signal in the vehicle speed sensor

Battery
+
. Instrument
..FB1 1 fusefrelay box
5 10A
C18
1
Mileage
sensor ®
z |3
- 03
J>
2
ED
cat 27
vss
VSS Dashboard
ECM(ENGINE CONTROL MODULE) P, - %
=] BT = ] ==l 9
BT T T tJz[aTe]s e 7ToJoJionliel| €30)  {[FTaTs]) €22
— — 14[15]16]17] 18] 19| 20[21]22]za] 24] 25| 28] "Wy B
E T I T T T 8
5 5
[ [ 1 []
DD EEDELERE0EE el BEEE
4lc1 1
[1]2]s]els]ef7]e]o]to]r]r2]13[ta]15]16] T Eelered Bl ™
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Value between the ECM and the vehicle speed sensor

ECM pin No. Function Condition

Value (DC voltage range)

Vehicle speed sensor

C41

signal

The ignition switch in the
ON position

10.7V
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Fault code definition and fault causes

The vehicle in hot
state and driven at
4th gear

DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
Cut off the speed
sensor signal, press
the accelerator pedal
S hard to accelerate
The vehicle in hot
state and driven at atiove 4000 rp:jm ar|1d Failure of the
3rd gear release imme |_ate Y, vehicle speed
then the engine sensor
speed, vehicle speed Failure of the
and MAP value will vehicle speed
vehicle speed sensor sensor circuit
Cut off the speed Failure of the

sensor signal and
press the accelerator

pedal at moderate
speed, then the
engine speed,

vehicle speed and
MAP value will

decrease

engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.

* Start the engine, and make it reach the cooling fan high speed operating temperature.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.
* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[ Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Check if the power supply fuse FB11 (10A) of the
vehicle speed sensor is normal.

- Ifyes, go to step 2.

- If not, the fuse fails and please replace the fuse

FB11.
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2. Turn the ignition switch to the ON position,
disconnect the vehicle speed sensor connector C-226
and check if the voltage at the pin 1 of C-226 is
battery voltage.

- Ifyes, go to step 3.

- If not, the lead between the fuse FB11 and the
pin 1 of C-226 fails and please repair the defective
lead. W

SMA130301066

3. Disconnect the vehicle speed sensor connector
C-226 and check if the lead between the pin 2 of
C-226 and the earth terminal has short or open
circuit.

- If yes, repair the defective lead. Wl

- If not, go to step 4.

SMA130301067

4. Disconnect the vehicle speed sensor connector
C-226 and the ECM connector C-202, and check if
the lead between the pin 3 of C-226 and the pin C41
of C-202 has short or open circuit.

- If yes, repair the defective lead. Wl

- If not, go to step 5.

—

ETTTTTTTTTTTT T T
7 I I O

SMA130301068

5. Remove the vehicle speed sensor, connect its
connector and rotate the signal wheel of the speed
sensor manually to check if the signal voltage at the
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pin 3 of C-226 varies with the speed of the signal

wheel.

- Ifyes, go to step 6.

- If not, the vehicle speed sensor fails and please

repairit. W

6. Replace the ECM control module, carry out the
function test again, and read the fault code to verify

if it exists or not.

- If yes, locate fault causes from other symptoms.

- If not, the fault has been rectified. W
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P0504 Correlation failure of the brake switch

P0571 No change in the brake lamp switch during braking

Battery
+
) Instrument
s fuse/relay box
¢ 10A
E17
1
Brake switch
C-318 Ont/ off
3
1
€303 é
¥ 203 €102
$ 03
C-481
C18 09 5 5
Left brake Right brake High-level
BRAKE-SW ABS lamp lamp brake lamp
ECM(ENGINE CONTROL MODULE) (C-202) S pRaRESW 5 confrol ugt €532
(D) 1 1
'I‘
|
nana
e Y zofferdfrlfer7] II
| N e EEEnnE O ] &= \:D:l
EER O .-.-
I
[ [ [ .
(o] B e
O O O O 5 <]
 — ) — [ [3]4]5 3ED £|a_1o|11|12|1I3_ C-301 [] G484
SHHEHHHE B 14[1 [16]17[18[19]20]21]22[23]24]25]26] W [sll«dls]le]] W
~Z
m 1 == N N
716543 ]2]1] €109 €339 3[2]1},C51) €532 - |
18[17]16[15[14[13[12[11]10] B B 6[5]4 B B B =3" B WDA130133
Fault code definition and fault causes
DTC DTC definition |DTC test condition| DTC triggering Possible causes
condition
The brake signal |*® Failure of the
. . N .. . .| wire disconnected, brake switch
Correlation failure of | The ignition switch in ; .
P0504 the brake switch the ON position the vehicle brake |+ Failure of the
entering the brake switch
diagnosis window circuit
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DTC

DTC definition

DTC test condition

DTC triggering
condition

Possible causes

and the fault code
appearing several
times after braking

P0571

No change in the
brake lamp switch
during braking

The ignition switch in
the ON position

The brake signal
wire disconnected,
the vehicle brake
entering the
diagnosis window
and the fault code
appearing several
times after braking

Failure of the
engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.

* Start the engine and press the brake switch for several times.
Turn off the ignition switch and turn it on again after 3 to 5 seconds.
Measure the DTC with the diagnostic device.
Ifa DTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[E§ Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Turn the ignition switch to the ON position, press the
brake pedal and check if the brake light lights up.

- Ifyes, go to step 6.

- If not, go to step 2.
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2. Disconnect the brake switch connector C-318,
short-circuit the pins 1 and 3 of C-318 with the short
connector and check if the brake light lights up.

- If yes, the brake switch fails and please replace
it. W C-318
- If not, go to step 3.

SMA130301069

3. Check if the fuse FB32 (10A) of the brake switch is
normal.

- Ifyes, go to step 4.

- If not, the fuse fails and please replace the fuse
FB32. W

4. Turn the ignition switch to the ON position,
disconnect the brake switch connector C-318 and
check if the voltage at the pin 1 of C-318 is battery
voltage.

- Ifyes, go to step 5.

- If not, the lead between the fuse FB32 and the
pin 1 of C-318 fails and please repair the defective
lead. W

SMA130302081
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5. Disconnect the brake switch connector C-318 and
the ECM connector C-202, and check if the lead
between the pin 3 of C-318 and the pin C18 of C-202
has short, open or earthing circuit.

- If yes, repair the defective lead. Wl 1

- If not, go to step 6. B

SMA130301070

6. Replace the ECM control module, carry out the
function test again, and read the fault code to verify
if it exists or not.

- If yes, locate fault causes from other symptoms.

n - If not, the fault has been rectified. H
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P0551 Failure of the power steering switch circuit voltage
range/performance

P0552 Power steering switch circuit short to low voltage
P0553 Power steering switch circuit short to high voltage

ECM(ENGINE CONTROL MODULE)

PSPS
Ci4

i
03
T
Power steering
switch
e,

l

kﬁl[ll]]II[[ll]]IC'l
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p
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BB E0EE @L 1]2]3]4]5|6|7 88 10]11]12[13 o E B
s [10]11]12]13[14]15] 18 14]15|16(17]18|19]20|21|22| 23] 24| 25|26

WDA130174

Fault code definition and fault causes
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DTC

DTC definition

DTC test condition

DTC triggering
condition

Possible causes

P0551

Failure of the power
steering switch
circuit voltage

range/performance

Engine idle running
with the speed of
zero

Power steering
switch circuit voltage
deviating from the
system specification

Failure of the
power steering
switch

Failure of the
power steering
switch circuit
Failure of the
engine control
module

P0552

Power steering
switch circuit short to
low voltage

Engine idle running
with the speed of
zero

Power steering
switch circuit open
circuit or short to
ground

Failure of the
power steering
switch

Failure of the
power steering
switch circuit
Failure of the
engine control
module

P0553

Power steering
switch circuit short to
high voltage

Engine idle running
with the speed of
zero

Power steering
switch circuit short to
power

Failure of the
power steering
switch

Failure of the
power steering
switch circuit
Failure of the
engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
® Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
* Start the engine, and make it reach normal operating temperature.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.

* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[Fl] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Check if the power steering fluid level is normal.
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- Ifyes, go to step 2.

- If not, refill the power steering fluid. Wl

2. Disconnect the power steering switch connector
C-107 and turn the steering wheel to one side as far
as it will go. Check if the pin of the power steering
switch is grounded.

- Ifyes, go to step 3.

- If not, the power steering switch fails and please
replaceit. W

3. Disconnect the power steering switch connector
C-107 and ECM connector C-202, and check if the
lead between the pin of C-107 and the pin C64 of

C-202 has short or open circuit.
]

- If yes, repair the defective lead. Wl

- If not, go to step 4.

SMA130301071

4. Replace the ECM control module, carry out the
function test again, and read the fault code to verify
if it exists or not.

- If yes, locate fault causes from other symptoms.

- If not, the fault has been rectified. W

P0562 System voltage low
P0563 System voltage high

Fault code definition and fault causes

DTC DTC definition DTC test condition| DTC triggering Possible causes
condition

* Failure of the
generator

The ignition switch in The system voltage Failure of the

P0562 System voltage low the ON position less than 11V for 40 ba.ttery
seconds * Failure of the
engine control
module
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DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
Failure of the
generator
The ignition switch in The system voltage rature of the
P0563 System voltage high | "\ gON i more than 16V for40|  Pattery
e ONpositon | . ~onds Failure of the
engine control
module

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
* Start the engine, and make it reach normal operating temperature.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.

Measure the DTC with the diagnostic device.
Ifa DTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.
If no DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the

chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[Fl Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Check if the battery voltage is normal (or if the battery
separator has short or open circuit).

- Ifyes, go to step 2.

- If not, the battery fails and please replace it. Wl

2. Connect the diagnosis device, start the engine to
perform road test and check if the "generator voltage
data flow" is about 14.5V.

- Ifyes, go to step 3.

- Ifnot, the generator fails and please replaceit. i

3. Replace the ECM control module, carry out the
function test again, and read the fault code to verify

if it exists or not.

- If yes, locate fault causes from other symptoms.

- If not, the fault has been rectified. W
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P0606 Failure of the ECM processor
PO60A Failure of the ECM programming

Ignition switch at
Battary ONJSTART position
+
86 30
Inst t
ia P W L } (@ (@ onshslpex
. (RLYS) o 15A o 10A o 10A
8 BT
Cc4 cz c17 c11
CB2 C08 C22 co Co3 03
MAIN PRO PRO B+ 1G-SW
POWER RELAY TBAT TBAT
ECM(ENGINE CONTROL MODULE)
GND
C73
G208
B S B
S T T T T T T T T T - 1 I B A 3 2 g
BT SHERED ferlercef e
WDA130179
Values of the ECM power supply line
ECM pin No. Function Condition Value (DC voltage range)
C1 Control module energized — Battery voltage
. The ignition switch in the
C3 Control module energized . Battery voltage
9 ON/START position y 9

Fault code definition and fault causes
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DTC

DTC definition

DTC test condition

DTC triggering
condition

Possible causes

P0606

Failure of the ECM
processor

The ignition switch in
the ON position with
the ECM working

* Failure of the
ECM power
supply fuse

* Failure of the
ECM relay

* Failure of the
ECM circuit

* Failure of ECM

POGOA

Failure of the ECM
programming

The ignition switch in
the ON position with
the ECM working

* Failure of the
ECM power
supply fuse

* Failure of the
ECM relay

* Failure of the
ECM circuit

* Failure of ECM

DTC test procedures:

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.
* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

[Fl] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Check if the power supply fuses FB19, FB15 and
FB14 of the ECM control module are loosened or

damaged.

- If yes, replace the faulty fuse. W

- If not, go to step 2.

2. Check if the ECM main relay is loosened or

damaged.

- If yes, the main relay fails and please replace

it. W

- If not, go to step 3.
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3. Check if the ECM control module pins/connectors
are corrosive, tainted or loose.

- Ifyes, rectify the fault. W
- If not, go to step 4.

4. Turn the ignition switch to the OFF position,
disconnect the ECM connector C-202 and check if
the voltage at the pin C1 of C-202 is battery voltage.

- Ifyes, go to step 5.
- If not, the lead between the pin C1 of C-202 and EEEEEEEEEEREREC
the fuse box FB15 fails and please repairit. W S EEEREREaTSESHEEEEE

SMA130301072

5. Turn the ignition switch to the ON position and check

if the voltage at the pin C3 of C-202 is battery
voltage.

- Ifyes, go to step 6. €202

- If not, the lead between the pin C3 of C-202 and
the fuse box FB14 fails and please repairit. W

SMA130301073
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6. Turn the ignition switch to the ON position with the
ECM connector connected, and check if the voltage
between the pins C6 and C22 of the ECM connector

C-202 is battery voltage.
- Ifyes,gotostep?7.

- If not, the lead between the pin C6 of C-202 and
the fuse box FB19 fails and please repair it.

7. Check if the lead of the pin C73 of the ECM

connector C-202 is properly grounded.

- Ifyes, go to step 8.

- If not, the lead between the pin C73 of C-202 and
the G-206 earth terminal fails and please repair

n the defective lead. W

8. Replace the ECM control module, carry out the
function test again, and read the fault code to verify

if it exists or not.

- If yes, locate fault causes from other symptoms.

- If not, the fault has been rectified. W
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P0646 A/C clutch relay circuit short to low voltage or short circuit
P0647 A/C clutch relay circuit short to high voltage

Battery
+
1 |13 Instrument
b AIC fuselrelay box
..FB1 ) I B B compressor
154 m """" . - relay
-2 ] (RLYY) C-10)
2 5
ci8 D&
1
% ” AIC compressor
2
v
C51
AC CLUTCH
RELAY
ECM(ENGINE CONTROL MODULE)
e ] 1 []
o— || & 20 253 3
BT I T I T I T I I T T T T TIFES [erafjcacs] |ert][ero]| co| <8
B L LTI TT TP TTT 1T [
[ [t []
I m|m||m||m|
1 e W 2 0
WDA130210
Fault code definition and fault causes
DTC DTC definition |DTC test condition| DTC triggering Possible causes
condition
A/C clutch rela
L y The A/C relay control
PO646 circuit short to low | The A/C compressor terminal grounded or | « .
voltage or short not working . Failure of the A/C
oo open circuit rela
circuit y
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DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
* Failure of the A/C
relay circuit
* Failure of ECM
* Failure of the A/C
A/C clutchrelay |1 oo | The A/Crelay control | | relay
P0647 circuit short to high Ki P terminal shortto 12v| *  Failure of the A/C
voltage working power relay circuit
* Failure of ECM

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.
* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
* Start the engine, switch on the air conditioner and operate it for several minutes.
* Turn off the ignition switch and turn it on again after 3 to 5 seconds.

Measure the DTC with the diagnostic device.
Ifa DTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.
If no DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the

chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[l Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Pull out the A/C relay RLY9 and check if the voltage
at the pin 1 of the A/C relay RLY9 is battery voltage.

- If yes, go to step 4.

- If not, go to step 2.

2. Check if the main relay RLY8 coil has short or open
circuit, and if the closed contact has corrosion.

- If yes, the main relay fails and please replace

it. W
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- If not, go to step 3.

3. Check if the A/C clutch relay coil has short or open
circuit, and if the closed contact has corrosion.

- If yes, the A/C clutch relay fails and please
replace it. W

- If not, go to step 4.

4. Disconnect the battery negative terminal, the ECM
connector C-202 and check if the lead between the
pin 2 of the A/C relay RLY9 and the pin C51 of C-202

has short or open circuit. —3 'AIC compressor
. . s relay
- If yes, repair the defective lead. W i [

- If not, go to step 5.

BT TTTTTTTTTTTTTTCe
(S22 I I

SMA130302084

5. Replace the ECM control module, carry out the
function test again, and read the fault code to verify
if it exists or not.

- If yes, locate fault causes from other symptoms.

- If not, the fault has been rectified. W
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P0685 Failure of the main relay

Ignition switch at
B ON/START position
+
86 30
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i P W L } (ED (@D fussriay
15A 10A 104
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85 87
Cc4 cz C17 c1
CB2 CO06 C22 co1 C03
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GND
C73
) EFFRERRRE | | A1 0O
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Fault code definition and fault causes
DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
* Failure of the
) main relay
. . S o The main rglay * Failure of the
Failure of the main | The ignition switchin| control circuit not : oo
P0685 o main relay circuit
relay the ON position conform to the . Failure of th
expected ECM value ailure ot the
engine control
module
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DTC DTC definition DTC test condition

DTC triggering
condition

Possible causes

DTC test procedures:

Please confirm that the battery voltage is normal before performing the following procedures.

* Turn off the ignition switch.

* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.

* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.

* Start the engine, and make it reach normal operating temperature.
* Turn off the ignition switch and turn it on again after 3 to 5 seconds.

* Measure the DTC with the diagnostic device.

* IfaDTC is detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.
* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the

chapters on the sporadic DTC and check faults)

¥ Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

1. Pull out the main relay (RLY8), and check if the
voltage between the main relay connectors 86 and
30 is battery voltage.

- Ifyes, go to step 5.
- If not, go to step 2.

2. Disconnect the battery negative terminal and check
if the lead between the instrument fuse/relay box B+
stud and the battery positive terminal is conducted.

- Ifyes, go to step 3.

- If not, repair the defective lead. Wl

3. Disconnect the battery negative terminal and check
if the voltage between the instrument fuse/relay box
B+ stud and the pins 86 and 30 of the main relay is
battery voltage.

- Ifyes, go to step 4.
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- If not, the instrument fuse/relay box fails and
please replaceit. W

4. Disconnect the battery negative terminal, pull out the
main relay (RLY8) and the ECM connector C-202,
and check if the lead between the pin 85 of the main
relay (RLY8) and the pin C62 of C-202 has short or
open circuit.

- If yes, repair the defective lead. B

- If not, go to step 5.

5. Replace the ECM control module, carry out the

function test again, and read the fault code to verify
if it exists or not.

- If yes, locate fault causes from other symptoms.

- If not, the fault has been rectified. W

|:|30 Main rela:

y

86 (] - 1E
P

SMA130302086

P1336 58-tooth gear tolerance not learned

Fault code definition and fault causes

DTC DTC definition DTC test condition

DTC triggering
condition

Possible causes

58-tooth gear

S tolerance not learned

Engine running

The gear information
not learned

The gear
information not
learned after
replacing the
engine

[Fl] Note

with the following steps.

* The fault code is only applied in the condition that after replacing the engine control module, the 58-tooth
gear tolerance is not learned or the learning method is incorrect. If the fault occurs, please make adaption

Learning the crankshaft position sensor target wheel gear tolerance

Preconditions:

* The ECM and the anti-theft control unit will be adapted after replacing the engine control module.

® The gear tolerance is not learned.
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The engine coolant temperature is higher than 60°C.

Start the engine and turn off all electrical equipment in the vehicle, but do not turn on the air conditioner.

The vehicle is driven for more than 10 seconds.

Procedures:

1. Turn off the ignition switch, connect the diagnosis device and turn the ignition switch to the ON position.

2. Access the selection menu of the diagnosis device and select "Engine control module" — "Gear information
learning".

3. The ECM learns the gear information when the accelerator pedal is fully pressed in a rapid speed and held;
while ends learning when the engine speed increases from 1300 rpm to 4500 rpm for 2 to 5 cycles and
changes around 4500 rpm. (The above are typical features of the engine speed when the gear information
is learned. These features can be used to determine if the gear information learning is performed or
completed.))

4. Switch off the engine, turn the ignition switch to the ON position after about 15 seconds to clear the fault
code, and then turn off the ignition switch.

5. Start the engine after 15 seconds and check if the fault exists with the diagnosis device. If the fault code
P1336 is no longer present, the learning is completed successfully.
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P2122 Accelerator pedal position sensor circuit 1 low voltage

P2123 Accelerator pedal position sensor circuit 1 high voltage

P2127 Accelerator pedal position sensor circuit 2 low voltage

P2128 Accelerator pedal position sensor circuit 2 high voltage

P2138 Correlation failure of the accelerator pedal position sensor circuit
1 and 2

ECM(ENGINE CONTROL MODULE)

5V 5V 5V 5V
PPS1 REF1 RTN1 PPS2 REF2 RTN2

C12 |C36 |C37 |C27 |C38 |C39

OO OOO

Accelerator pedal
position sensor
C-313)

ol TTTTTTTTTTTTT Ter]
(=) EFHHHHHHHE a1 N —=1] 0 6301
IS E— 5 1]2]3]a[s[e]7]8]9]10[11]12]13 W
Iw'HHHHHHHHHCHI 14]15]16]17] 18] 19] 20| 21] 22[ 23] 24] 25] 26
e B
[= ]
qQll2]s[4]s]e] B
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Values between the ECM and the accelerator pedal position sensor
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ECM pin No. Function Condition Value (DC voltage range)
C12 Signal of sensor 1 The ignition SW'.tCh in the ov
ON position
Cz7 Signal of sensor 2 The ignition SVY'.tCh in the ov
ON position
C36 Sensor 1 energized The ignition SW'.tCh in the 5V
ON position
C37 Sensor 1 grounded The ignition Swl.tCh in the 5V
ON position
C38 Sensor 2 energized The ignition SWI.tCh in the 5V
ON position
C39 Sensor 2 grounded The ignition SW'.tCh in the 5V
ON position
Fault code definition and fault causes
DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
* Failure of the
accelerator pedal
position sensor
_ . * Failure of the
Accelerator pedal Engine running Signal terminal APS1 accelerator pedal
P2122 position sensor | conditions depending grounded or open position sensor
with the input signal circuit

circuit 1 low voltage | on the ETC modes less than 11%

Failure of the
engine control
module

* Failure of the
accelerator pedal
position sensor

Signal terminal APS1 | * Failure of the

Accelerator pedal Engine running short to power with accelerator pedal
P2123 position sensor | conditions depending the input signal more position sensor
circuit 1 high voltage | on the ETC modes than 98% circuit
0

* Failure of the
engine control
module

* Failure of the
accelerator pedal
position sensor

Signal terminal APS2 | ¢ Failure of the

Acce_lgrator pedal Engine running. grounded or open accg!erator pedal
P2127 position sensor conditions depending with the input signal position sensor
circuit 2 low voltage | on the ETC modes less than 5.5% circuit
. 0

* Failure of the
engine control
module

Accelerator pedal Engine running Signal terminal APS2 * Failure of the
P2128 position sensor | conditions depending sﬁort to power with accelerator pedal
circuit 2 high voltage | on the ETC modes P position sensor
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DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
* Failure of the
accelerator pedal
position sensor
the input signal more circuit
than 48% * Failure of the
engine control
module
* Failure of the
Signal terminal APS1 accelerator pedal
or APS2 short to position sensor
Correlation failure of power or grounded, |« Fgilure of the
the electronic Engine running | making the singals of accelerator pedal
P213 accelerator pedal | conditions depending| the two circuits position sensor
position sensor on the ETC modes | incoherent and the circuit
circuit 1 and 2 input signals * Failure of the
difference more than engine control
4% module

DTC test procedures:

Turn off the ignition switch.

Please confirm that the battery voltage is normal before performing the following procedures.

* Connect the X-431 diagnostic device to the DLC and perform the test with the updated software.
* Turn on the ignition switch.
* Measure and clear the DTC with the diagnostic device.
* Start the engine, and make it reach normal operating temperature.

* Turn off the ignition switch and turn it on again after 3 to 5 seconds.
* Measure the DTC with the diagnostic device.
* IfaDTC s detected, it indicates that the vehicle is faulty, please perform corresponding diagnostic procedures.

* Ifno DTC is detected, it indicates that the previously detected faults are sporadic. (Please refer to the
chapters on the sporadic DTC and check faults)

Diagnosis procedures:

[Fl] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.

WWW.DIGITALKHODRO.COM

021 62 99 92 92




WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - Engine Electronic Controls

1. Disconnect the battery negative terminal firstly, and
then disconnect the accelerator pedal position sensor
connector C-313 and the ECM connector C-202.
Check if the leads have short or open circuits
between the pin 1 of C-313 and the pin C27 of C-202,
between the pin 2 of C-313 and the pin C39 of C-202,
between the pin 3 of C-313 and the pin C38 of C-202, E
between the pin 4 of C-313 and the pin C12 of C-202, S
between the pin 5 of C-313 and the pin C37 of C-202,

123456

between the pin 6 of C-313 and the pin C36 of C-202.
- If yes, repair the defective leads. Wl P EEEEEEEEEEEEEEE
- If not, go to step 2. I— —
',C_sg*]III[IIIIIIIIIlIIICMI
el TT T T T TTTTTTTTTTTT fesd
C27 C34C38 C12 C37 C36

2. Restore the vehicle to its normal state, connect the
battery negative terminal, turn the ignition switch to
the ON position and start the engine. Check if the
output voltage signals of sensors 1 and 2 are normal
without pressing the accelerator pedal. (The output

voltage signal of the accelerator pedal position
sensor 1 is 2.18 V; and the output voltage signal of 03
the accelerator pedal position sensor 2 is 0.21V.)

- Ifyes, go to step 3.

- If not, the accelerator pedal position sensor fails
and please replace it. W

3. Turn the ignition switch to the ON position, check if
the output voltage signals of sensors 1 and 2 are
normal by pressing the accelerator pedal fully and
without starting the engine. (The output voltage signal
of the accelerator pedal position sensor 1 is 4.71V;
and the output voltage signal of the accelerator pedal
position sensor 2 is 0.84V.)

- Ifyes, go to step 4.

- If not, the accelerator pedal position sensor fails
and please replace it. W

4. Replace the ECM control module, carry out the
function test again, and read the fault code to verify
if it exists or not.

- If yes, locate fault causes from other symptoms.

- If not, the fault has been rectified. W
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Engine Electronic Control System Sensor

3.1 Crankshaft POSItiON SENSOT.........cooiiii i e e e s s assssssnnner e e e s eenneennnnns 370
3.2 Camshaft POSItiON SENSON ... s ramn e e s 372
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3.4 Electronic throttle.............ooooiiiiiiiiie i e e e e e e e e e e e e e esseessesenessnnsar e e e e eeeeeeenennnennnnnes 376
3.5 Accelerator pedal POSItion SENSOF..........coiviiiiiiiiiiiee e rraens 378
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Crankshaft position sensor

Overview

The output signal of the crankshaft position sensor is

the most important signal in the engine electronic control
system, which works with the camshaft position sensor
to determine the ignition time.

The sensor is an electromagnetic induction-type sensor
n and works with the 58x gear ring on the flywheel. When

the crankshaft rotates, the tooth top and tooth slot of
58X ring gear pass the sensor at different distances and

SMA130301011

produces a sudden change with the magnetic resistance
of sensor, which enables the sensor to generate a
regular waveform signal output to the ECM. The notches
on the 58X gear ring match with the top dead center of
the engine. At the top dead center of cylinder 1, the
sensor is aligned with the notch falling edge of 20th tooth
of 58X gear ring. The ECM will determine the crankshaft
position and the rotating speed according to this signal.

Technical data

Performance
Item Value
Coil resistance 560 2+10%
Coil inductance 240mH+15%
Gear ring clearance for 58SX 0.3-1.5mm
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Removing and installing the crankshaft position sensor

Removal

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Disconnect the battery negative terminal.

3. Disconnect the crankshaft position sensor connector,
unscrew the fixing bolt (-arrow-) and remove the
crankshaft position sensor (-1-).

Installation

Installation shall follow the reverse sequence of the
removal procedure. Please pay attention to the following
notes:

* Visually check for oil stain, scrap iron or other foreign
matter on the sensor, if detected, clean it.

* When installing, apply the lubricant to O-ring of the
sensor first to avoid damaging to the O-ring during 03

the process.
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Camshaft position sensor

Overview

The camshaft position sensor adopts Hall effect, whose
integrated circuit is in front of one permanent magnet
pole. When the camshaft is driving the signal wheel to
rotate, the tooth profile variety causes changes in the
strength of the magnetic field lines, with voltage signal
output.

With the camshaft turning one circle, according to Hall
effect the sensor produces a series of electromagnetic
pulses. After getting this information, the ECM
synthetically calculates the ignition timing, at the same
time controls the fuel injector to eject fuel into the right
cylinder. As an auxiliary sensor, the camshaft position
sensor has a great impact on engine emissions.

KWW Technical data

SMA130301013

Performance
Item Value
Operating voltage 45-1.3V
Operating clearance 0.3-1.2m

Removing and installing the camshaft position sensor

Removal

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Disconnect the battery negative terminal.

3. Disconnect the camshaft position sensor connector
(-1-).

4. Unscrew the fixing bolt (-arrow-), and remove the
camshaft position sensor (-2-).

Installation

Installation shall follow the reverse sequence of the
removal procedure. Please pay attention to the following
notes:

* Visually check for oil stain, scrap iron or other foreign
matter on the sensor, if detected, clean it.
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* When installing, apply lubricant to the O-ring of the
sensor first to avoid damaging to the O-ring during
the process.
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Knock sensor

Overview

The knock sensor is used to monitor the gas mixture

combustion status and the knocking trend in the engine

combustion chamber, and to provide knocking signal to
the ECM to better facilitate ECM's control of ignition

advance angle.

The knock sensor is a vibration acceleration sensor,

which produces an output voltage according to the

engine mechanical vibration. If the engine produces

knocking, the ECM will receive knocking signal, filter the

non-knocking signals and then calculate. The engine

position in the working cycle is determined through the

camshaft and crankshaft position sensor signal. The

ECM thus calculates which cylinder produces knocking,

and the ignition advance angle of this cylinder will be

ignition angle to the optimal position.

KW Technical data

Performance

delayed until the knocking phenomenon disappears.
Then, readjust the ignition advance angle until the

SMA130301003

Frequency response range

Resistance

Capacitance

3 - 18KHz

More than 1 M Q

1480 - 2220 pf

Removing and installing the knock sensor

Removal

1. Switch off all electrical equipment and the ignition

switch, and pull out the key.
2. Disconnect the battery negative terminal.
Disconnect the knock sensor connector.

w

4. Disengage the knock sensor connector (-1-) from
the bracket, unscrew the fixing bolt (-arrow-), and

remove the knock sensor.

Installation

Installation shall follow the reverse sequence of the

removal procedure. Please pay attention to the following

notes:
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* Check the mounting surface flatness, perpendicularity
and surface finish.

* During installation, make sure that the metal part at
the sensor bottom have full contact with the engine
cylinder block, and the washer cannot be used
between the sensor and the engine cylinder block.

* Tightening torque of the bolt: 205 Nm.
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Electronic throttle

Overview

The electronic throttle valve opening is determined by

the ECM according to the output signal of the accelerator
pedal position sensor controlled by the driver, as well
as other sensor signals to calculate the engine output
power required at this time in this condition; meanwhile
to calculate the injection volume to ensure the engine
running in the optimal control condition.

The electronic throttle mechanism consists of the

components like drive motor, gear unit and throttle

position sensor efc..

Technical data

Item Value
n Optimal operating temperature -40°C~125C
Impedance between TPS ref and TPS rtn 1.9+£0.9 KQ
Resistance of DC motor 3.93Q

Removing and installing the electronic throttle body

Removal

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Disconnect the battery negative terminal.

Remove the air filter assembly.=> refer to page 239

4. Disconnect the electronic throttle connector (-1-) and
unscrew the fixing bolts (-arrow-).

w

5. Loosen the clamp (-arrow-), pull out the hose (-2-)

and remove the electronic throttle (-2-).

< <N
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6. Clean the throttle body.

7. Open the throttle valve by hand and lock it in the fully
open position with a proper object.

8. Carefully clean the throttle housing with the acetone
and a clean brush, especially the closed throttle area
(-arrow-). Then dry the throttle housing with a glabrous

fiber cloth. The electronic throttle body can be installed
only after the acetone fully evaporates.

* The acetone is flammable liquid. Please follow the accident prevention and safety regulations and tips
when using this kind of flammable liquid.

* Do not use compressed air when cleaning the throttle. Take precautions to avoid the flammable liquid
contacting with your skin or causing personal injury.

Installation

Installation shall follow the reverse sequence of the 03
removal procedure. Please pay attention to the following

notes:

* When replacing the engine control module, you must
adapt the electronic throttle and the accelerator pedal
position sensor.

* When replacing the electronic throttle body, you must
adapt the ECM and the accelerator pedal position
sensor.
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Accelerator pedal position sensor

Overview

The accelerator pedal position sensor has two identical

potentiometer sensors inside, which provides the ECM
with the driving signals based on the driver's
requirements; this process is the same operation as that
of the current mechanical pedals which adapts the years
of driving habits of drivers. The two identical sensors
send the throttle signals to the ECM respectively, making
the system safer and more reliable.

SMA130301029

The ECM uses the ratio value to determine the
movement range of the pedal. The ECM compares the
input signals from sensor 1 and sensor 2 and verifies
the authenticity of the sensor output signals with the
other sensor signals such as the engine speed sensor
or the load sensor. When a signal from one of the two
sensors is abnormal, the ECM will switch the engine
n into the failure mode while taking appropriate actions
so as to maintain the throttle opening at a certain angle,

this will allow the vehicle to be driven to an authorized
service station for maintenance.

Removing and installing the accelerator pedal position sensor

[l Note

* The accelerator pedal and throttle pedal position sensor are a single unit and cannot be disassembled
separately.

Removal

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Disconnect the battery negative terminal.

3. Disconnect the accelerator pedal position sensor
connector (-1-).

4. Unscrew the fixing bolts (-arrow-) and remove the
accelerator pedal assembly.

Installation

Installation shall follow the reverse sequence of the
removal procedure. Please pay attention to the following
notes:
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* When replacing the engine control module, you must
adapt the electronic throttle to the accelerator pedal
position sensor.

* When replacing the accelerator pedal assembly, you
must adapt the engine control module to the
electronic throttle.
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Coolant temperature sensor

Overview

The coolant temperature sensor provides coolant

temperature information to the engine electronic control
module. The engine electronic control module controls
the engine starting, idling and ignition timing under
normal operations. It also controls the fuel injection pulse
width according to the coolant temperature signal. At

the same time, the coolant temperature signal is sent
to the dashboard via the CAN data communication cable
after it is processed by the ECM to display the engine
coolant temperature.

KXW Technical data

Coolant temperature sensor

Item Value
Operating voltage 5V

Operating temperature -40~135C

Rated resistance at 20°C 2.5KQ +5%

Reference values of the coolant temperature sensor signal voltage

Coolant temperature Sensor voltage
59°C 1.89V
78°C 1.25V
90°C 0.94V

Removing and installing the coolant temperature sensor

Removal

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Disconnect the battery negative terminal.

3. Disconnect the coolant temperature sensor connector
and unscrew the coolant temperature sensor (-1-).
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Installation

Installation shall follow the reverse sequence of the
removal procedure. Please pay attention to the following
notes:

* As shown in the figure, apply sealant in the area a
before the installation of the coolant temperature

sensor.
* Tightening torque of the coolant temperature sensor:
20~25 Nm.
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Intake air pressure/temperature sensor

Overview

The intake air pressure/temperature sensor measures

the intake manifold absolute pressure and temperature
changes behind the throttle according to the engine
load, and converts them to voltage signals to send to
the ECM which corrects the fuel injection quantity
acccording to the voltage signals.

SMA130301028

Technical data

Performance
Item Value
Operating voltage 5V
Operating current Max. 12mA
Output impedance <10Q

Removing and installing the intake air pressure/temperature sensor

Removal

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Disconnect the battery negative terminal.

3. Disconnect the connector (-2-) and unscrew the fixing
bolt (-arrow-).

4. Remove the intake air pressure/temperature sensor

(-1-).

[sMA130301032

N\ Y

Installation

Installation shall follow the reverse sequence of the
removal procedure. Please pay attention to the following
notes:

* Visually check for oil stain, scrap iron or other foreign
matter on the sensor, if detected, clean it.

* When installing, apply lubricant to the O-ring of the
sensor first to avoid damaging to the O-ring during
the process.
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Oxygen sensor

Overview

Front oxygen sensor

The front oxygen sensor is used to detect the oxygen
content in the engine exhaust and convert this
information into voltage signals to the ECM. Depending
on the voltage signals, the ECM performs a closed-loop
control to trim the fuel injection and reduce the three
toxic components in the exhaust, i.e., hydrocarbons
(HC), carbon monoxide (CO) and nitrogen oxides (NOX)
while enabling the three-way catalytic converter to

SMA130301033

develop its maximum catalytic conversion efficiency.
Rear oxygen sensor

The rear oxygen sensor monitors the oxygen content in
the exhaust after it has passed through the three-way

catalytic converters. The ECM makes a comparison
based on the singals from the front oxygen sensor and 03

the rear oxygen sensor to monitor the efficiency of the

catalytic converter. If the catalytic converter is inefficient
or is damaged, the rear oxygen sensor signals will
fluctuate drastically. The ECM will light up the engine
fault indicator to indicate that the engine exhaust system
is faulty, or even carry out restrictive driving measures
to avoid damage to the engine and prevent exhaust
pollution.

KR:»a Technical data

Operating temperature and performance of the oxygen sensor

Temperature 260°C 450°C 595C

el e

'—ea\r/‘c')ﬁ:é%e(“m‘i;’)tp”t <200 <200 <150

Respo?s?-ig?(ezr;;(;m lean <75 <75 <50

Respotr;slee;irr]nzenfgm rich <150 <125 <90
Internal resistance (Q) <100K
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Removing and installing the oxygen sensor

[l Note

The removal and installation procedures of the rear oxygen sensor are the same as that of the front
oxygen sensor. Here only the removal and installation of the rear oxygen sensor is described.

The exhaust pipe can only be removed after it has cooled down.

Removal

1.

2.
3.

Switch off all electrical equipment and the ignition
switch, and pull out the key.

Disconnect the battery negative terminal.
Disconnect the oxygen sensor connector (-arrow-).

Unscrew the oxygen sensor (-1-).

Installation

Installation shall follow the reverse sequence of the

removal procedure. Please pay attention to the following

notes:

The oxygen sensor generally uses zirconia (ZrO2, a
ceramic material) as the sensor element. Do not
knock it with a wrench or other hard object to avoid
damage, because the ceramic is hard but very brittle.
Impacted oxygen sensors cannot be used.
Tightening torque of the oxygen sensor is 40 to 60
Nm.

WWW.DIGITALKHODRO.COM
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Engine Electronic Control System Actuator
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Fuel pump

Overview

After the ignition switch is switched on, the ECM initiates

the fuel pump to work for 2-5 seconds to send fuel from
the fuel tank and channel it to the pipeline to build up

q

—
a
Taannun

g

the startup oil pressure. If the engine is not turned on,

the ECM will cut off the fuel pump control circuit to

suspend the fuel pump; If the engine starts and
continues running, the ECM will control the fuel pump

for normal operations.

SMA130301027

il Note

* The fuel temperature has a great impact on the performance of the fuel pump. If it is operating in high
temperature conditions for a long time and the fuel temperature passes a certain level, the pumping
pressure of the fuel pump will drop dramatically; therefore, when the hot engine cannot start, please
carefully check the fuel pump operating performance in high temperature condition.

Wl Technical data

Output pressure >350KPa Operating voltage 8-16V
Maintenance pressure ~24KPa Overvoltage protection -13.5- 26V
Output flow >10g/s Fuel-free running <60 seconds

Removing and installing the fuel pump

For the removal and installation of the fuel pump, please refer to the Engine Mechanism.=> refer to page 206

Checking the fuel pump

Method:
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1. Disconnect the connector and turn the digital
multimeter to the Ohm range, with the two meter
probes connecting to the fuel pumps (-3- and -4-)
respectively, to measure if the fuel pump resistance
is normal.

WWW.DIGITALKHODRO.COM
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Fuel injector

Overview

Function:

The fuel injector jets fuel within the specified time
according to ECM's instructions to provide atomized fuel
to the engine.

SMA130301035

Technical data

Item Data

Coil resistance 12+0.4 Q

Minimum operating voltage 4.5V
Operating temperature —40~130°C 03

Removing and installing the fuel injector

For the removal and installation of the fuel injector, please refer to the Engine Mechanism.=> refer to page 213

Checking the fuel injector

Method:

Turn the digital multimeter to the Ohm position,
respectively connect the two probes to the two pins of
the fuel injector. The rated resistance is 11~16 Q at
20°C.

SMA130206014
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Activated carbon canister solenoid valve

Overview

The canister control valve, which is comprehensively

monitored by the ECM based on a series of other signals
such as the engine load, engine temperature and speed
, will send out the electrical pulse duration and frequency

(i.e. duty cycle) to control the opening frequency of the

carbon canister solenoid valve. Over accumulation of

the fuel vapor in the activated carbon canister will lead

to gasline leakage and environmental pollution, so the

function of the carbon canister is to open the solenoid
valve at the right time to allow sufficient mixing of the
fuel vapor and air in the canister before entering the
intake pipe for combustion.
"Wl Technical data
Performance
Rated operating voltage 12V Operating temperature 140~1207C
Operating voltage range 8~16V Coil resistance 19-22Q
Limit voltage 25V Coil inductance 12 - 15mH

Removing and installing the carbon canister solenoid valve

[Fll Note

Before removing, make identification marks on the inlet and outlet pipes to avoid possible confusions.

Removal

1.

Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Disconnect the battery negative terminal.

3. Disconnect the connector (-1-), loosen the clamps
(-3-), and pull out the inlet and outlet hoses (-4-).

4. Lever out the clip (-arrow A-) and remove the carbon
canister solenoid valve (-2-) from the bracket in the
(-arrow B-) direction.

Installation

Installation shall follow the reverse sequence of the
removal procedure.

WWW.DIGITALKHODRO.COM
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Checking the activated carbon canister solenoid valve

Inspection

Turn the digital multimeter to the Ohm range, with the
two meter probes connecting to the two pins of the
activated carbon canister solenoid valve, the rated

resistance should be 21+1 Q at 20 C.

SMA130301017
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Ignition coil

Overview

The ignition coil transforms low voltage of the primary
winding to high voltage of the secondary winding, and
the high voltage produces spark through the electrode
discharge of the spark plug to detonate the flammable
gas mixture within the cylinder.

The ignition coil consists of two primary windings, two
secondary windings, iron core, shell and so on. When
a primary winding is connected to the ground, this

primary winding is charged. Once the ECM cuts off the

primary winding circuit, the charge will be terminated.

At this point, high voltage is induced in the secondary

winding to enable the spark plug discharging.

W% Technical data

Performance

Primary resistance 0.5+0.05Q Secondary inductance 17.5+1.2H
Secondary resistance 9840+980 O Power-off current peak 9.5A

Primary inductance 2.75+£0.25mH Secondary output voltage 34KV

Removing and installing the ignition coil

Removal

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Disconnect the battery negative terminal.

3. Disconnect the ignition coil connector (-3-), and pull
out the ignition cables (-1-).

4. Unscrew the fixing bolts (-arrow-), and remove the
ignition coil (-2-).

Installation

* Installation shall follow the reverse sequence of the
removal procedure.

WWW.DIGITALKHODRO.COM
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Checking the ignition coil

Method:

1. Turn the digital multimeter to the Ohm range, with
the two meter probes measuring pins A and B, B and
C respectively, the resistance should be 0.42~

0.58Q.
SMA130301015
Method:
2. Turn the digital multimeter to the Ohm range, with to_of
two meter probes measuring pins 1 and 4, 2 and 3, @
the resistance of the secondary winding should be @ )

11.2~14.8 Q at20C.

4 PCP 19005338 1
> DELPHI
3

L]

SMA130301014
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Engine control module

Overview

The engine control system functions include: electronic

control fuel injection control, electronic ignition control,
idle speed control, exhaust emission control, fail-safe,
self-diagnosis system, data communication system and
anti-theft system etc.. The core of the engine electronic
control fuel injection system is the engine control
module. This computes the required fuel injection

quantity of the combustion cylinders (injection pulse
width) based on the sensor feedback signals and various

operating condition signals while opening the fuel injector

at the right injection timing to inject the appropriate
amount of fuel to the air intake channel so as to form
the flammable mixture with optimal air-fuel ratio. A series
of actuators such as the fuel injector and ignition coil

n work with together so that the engine works efficiently.
Installation position

The engine control module is installed on the front

passenger side and beneath the evaporation tank
assembly.

T
[

A

SMA130302097

-

Removing and installing the engine control module

Removal

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Disconnect the battery negative terminal.

3. Remove the front right A-pillar lower trim, and open
the front passenger's side carpet.

4. Unscrew the fixing bolts (-arrow-), and take out the
engine control module and the bracket (-1-).

SMA130302096

—
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5. Disconnect the engine control module connectors
(-1-) and (-2-), and unscrew the fixing bolts (-arrow-).
Take out the engine control module (-3-).

SMA130302095|

< [

Installation

Installation shall follow the reverse sequence of the

removal procedure. Please pay attention to the following

notes:

1.

The engine control module must be adapted during
the replacement or removal of the anti-theft control
unit.

. The anti-theft control unit must be adapted during
the replacement of the engine control module.

Adapting the engine control module

Bl Note

The security code (PIN code) is only entered through a special diagnostic instrument of Chery; When
entering, please note that the letters are case sensitive and the ECM will be locked after entering an
erraneous code more than a certain number of times.

The engine control module must be adapted with the anti-theft system control unit during the replacement
of new engine control module.

Preconditions

The battery voltage is within the normal range.
There is no fault in the anti-theft system.
There is no fault in the engine electronic control system actuators and sensors.

It has been confirmed that the new engine control module model adapts the anti-theft control system.

Procedures

1
2
3.
4

WWW.DIGITALKHODRO.COM

. Turn off the ignition switch, and replace the engine control module.

. Connect the diagnostic device.

Insert the key into the ignition lock and turn to the ON position.

. Select the menu "Anti-theft control" — "Adaption function" — "Authorization code setting" — "Enter the
security code".

Return to the selection menu "Anti-theft control" — "Adaption function" — "Replace the ECM" and perform
the adaption operation according to the steps shown on the diagnostic device.

After completing the engine adaption, carry out the engine gear information learning.

021 62 99 92 92
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Symptom Diagnosis and Inspection

5.1 Diagnosis processes of the inspection according to the symptoms...........ccooecriiiiriicccccneeeeennnnes 394
5.2 DIiagnOStiC tiPS...ceiiiiiiriiiiiii i 395
5.3 Symptom diagnosis and inSpection list...........ccccccmrriiiiiiiismmrrinniss e ssssr e ee e 396
5.4 Symptom diagnosis and iNSPECtiON.........ccccciririiriii e ——————————— 397

Diagnosis processes of the inspection according to the symptoms

Preliminary inspection:

Check if the battery voltage is within the normal range.
Check if the engine malfunction indicator works properly.
Check if there is any failure record with the diagnostic device.

Check if the fault symptoms complained by the owner exists, and confirm its occurrence conditions (like on
steep road, on smooth road, in accelerated motion, or at constant speed etc.).

howbd-=

Visual check:

. Check the fuel pipe for leakage.

. Check the vacuum pipe for fracture, kink, and correct connection.

. Check the inlet pipe for blockage, air leakage, crushing or damage.

. Check the high voltage wire of the ignition system for rupture, aging and ignition sequence.
. Check the wiring harness grounding area for cleanness and firmness.

. Check the connectors of the sensors and actuators for looseness or poor contact.

[l Note

* If the above phenomenons exist, repair the faults firstly. Then verify again if the failure still exists and
carry out the fault diagnosis procedures.

O A WN -
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Diagnostic tips

1. Check if there is any fault record in the engine.
2. Check if the symptom described by the customer exists.

3. The influence of the vehicle maintenance condition, cylinder pressure, ignition timing, fuel situation etc. on
the system cannot be ignored in the inspection process.

4. If there is any fault diffcult to troubleshoot in the repair process, you can replace the ECM first for testing.

If now the fault symptom disappears, there is fault in the ECM. If the symptom still exists, locate the fault causes
from other symptoms.
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Symptom diagnosis and inspection list

Symptoms

1. Engine failure or low engine speed when started

2. Engine idling with start failure when started
3. Warm start difficulty
4. Cold start difficulty

5. Disabled acceleration and poor performance

6. Engine idling vibration

7. Normal speed but difficult to start all the time

8. Normal start but unstable idling speed all the time

9. Normal start but unstable idling speed during warming up

10. Unstable engine idling speed or even flameout when the throttle is released after acceleration

11. Normal start but excessive idling speed

12. Slow response in acceleration

13. Normal start but unstable idling speed after warming up

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - Engine Electronic Controls

Symptom diagnosis and inspection
Engine failure or low engine speed when started

Possible causes:

1. Failure of the battery

2. Failure of the starter

3. Failure of the wiring harness
4

. Mechanical failure of the engine

Diagnostic procedures

[Fi] Note

* If the starter runs slowly, first check if the battery voltage is normal.

1. Check the voltage between the two battery terminals with a digital multimeter, and check if the battery voltage
is normal when starting the engine.

- Ifyes, go to step 2.

- If not, the battery fails and please replace it. Wl

2. Start the engine to run the starter, and check if the grounding between the battery and the engine is hot.
- If yes, the engine grounding is poor and please repairit. Wl

- If not, go to step 3.

3. Pull out the starter relay and remove the relay housing to check if the relay pull-in point is rusted or burned.
- If yes, the relay fails and please repairit. Wl

- If not, go to step 4.

4. Disassemble the starter to mainly check the starter brush for excessive wear, the rotor coil for short circuit
and the bearing for damage.

- If yes, the starter fails and please replace it. W

- If not, go to step 5.

5. Check if the resistance of the internal mechanical parts of the engine is excessive that results in abnormal
or null operation of the starter.

- If yes, the mechanical part of the engine fails and please rapairit. H

- If not, go to step 6.

6. Check if the power supply and grounding of the engine control module are normal.
- If yes, locate fault causes from other symptoms.

- If not, inspect the corresponding lines of the engine control module. Wl
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Engine idling with start failure when started

Possible causes:

Failure of the fuel system
Failure of the crankshaft position sensor

Failure of the ignition system

A w d =

Mechanical failure of the engine

Diagnostic procedures

1. Turn the ignition switch to the ON position and check if there is any failure record with the diagnostic device.

- If yes, refer to the corresponding diagnostic procedures of the fault codes for troubleshooting based on
the fault information. W

- If not, go to step 2.

2. Check if the "crankshaft position sensor waveform" is normal with an oscilloscope.
- Ifyes, go to step 3.

- If not, the crankshaft position sensor fails and please replace it. W

n 3. Connect the fuel pressure gauge to the common rail, start the engine and check if the fuel system pressure
is normal.

- Ifyes, go to step 4.

- If not, the fuel system fails and please inspectit. Wl

4. Pull out the ignition cable of each cylinder successively. Connect the spark plug, ground the spark piug
housing, start the engine, and check if there is blue and white high-pressure fire.

- Ifyes, go to step 5.

- If not, the ignition system fails and please inspectit. Wl

5. Disconnect the power supply fuse of the fuel pump, unscrew all spark plugs from the cylinders, connect a
cylinder pressure gauge and check if the pressure of each cylinder is normal.

- Ifyes, go to step 6.

- If not, the mechanical part of the engine fails and please repair it. Wl

6. Check if the power supply and grounding of the engine control module are normal.
- If yes, locate fault causes from other symptoms.

- If not, inspect the corresponding lines of the engine control module. W

Warm start difficulty

Possible causes:

1. Failure of the coolant temperature sensor
2. Failure of the ignition system

3. Failure of the fuel system
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Diagnostic procedures

1. Turn the ignition switch to the ON position and check if there is any failure record with the diagnostic device.

- If yes, refer to the corresponding diagnostic procedures of the fault codes for troubleshooting based on
the fault information. W

- If not, go to step 2.

2. Check if the model and clearance of the spark plug of each cylinder are up to specifications.
- Ifyes, go to step 3.

- If not, adjust or replace the spark plug. W

3. Pull out the ignition cable of each cylinder successively. Connect the spark plug, ground the spark plug
housing, start the engine, and check if there is blue and white high-pressure fire.

- If yes, go to step 4.

- If not, the ignition system fails and please inspectit. W

4. Connect the fuel pressure gauge to the common rail, start the engine and check if the fuel system pressure
is normal.

- Ifyes, go to step 5.

- If not, the fuel system fails and please inspectit. H

5. Check if the reading of the "coolant temperature sensor data flow" is normal with a diagnostic device.

- Ifyes, go to step 6.

- If not, the coolant temperature sensor fails and please replace it. W

6. Check if the failure occurs when the fuel is filled.
- If yes, clean the fuel system and replace the fuel. Wl

- Ifnot, goto step 7.

7. Check if the power supply and grounding of the engine control module are normal.
- If yes, locate fault causes from other symptoms.

- If not, inspect the corresponding lines of the engine control module. W

Cold start difficulty

Possible causes:

Failure of the fuel system
Failure of the fuel injector
Failure of the throttle

Failure of the ignition system

o~ ODd =

Failure of the coolant temperature sensor

Diagnostic procedures

1. Turn the ignition switch to the ON position and check if there is any failure record with the diagnostic device.
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- If yes, refer to the corresponding diagnostic procedures of the fault codes for troubleshooting based on
the fault information. Wl

- If not, go to step 2.

2. Check if the reading of the "coolant temperature sensor data flow" is normal with a diagnostic device.
- Ifyes, go to step 3.

- If not, the coolant temperature sensor fails and please replace it. Wl

3. Connect the fuel pressure gauge to the common rail. Start the engine for seconds before turning it off, and
check if the fuel system pressure is dropping.

- Ifyes, go to step 4.
- Ifnot,gotostep 7.

4. Visually check the fuel pipe for leakage.
- If not, the fuel pipe leaks and please replace it. Wl

- If not, go to step 5.

5. Disassemble the fuel injector, install it to the injector tester for pressure leak test, and check if the injector
leaks.

n - If yes, the fuel injector fails and please replace it. W
- Ifnot, go to step 6.

6. Connect the fuel pressure gauge to the common rail. Start the engine for seconds before turning it off, and
check if the fuel system pressure is dropping.

- If yes, the fuel pump fails and please replace it. W

- Ifnot, goto step 7.

7. Pull out the ignition cable of each cylinder successively. Connect the spark plug, ground the spark plug
housing, start the engine, and check if there is blue and white high-pressure fire.

- Ifyes, go to step 8.

- If not, the ignition system fails and please inspectit. Wl

8. Check if the "electronic throttle data flow" is normal with the diagnostic device.
- Ifyes, gotostep 9.

- If not, the throttle fails and please clean or replace it. Wl

9. Check if the power supply and grounding of the engine control module are normal.
- If yes, locate fault causes from other symptoms.
- If not, inspect the corresponding lines of the engine control module. Wl

Disabled acceleration and poor performance

Possible causes:

1. Failure of the air intake system
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Failure of the exhaust system
Failure of the ignition coil
Failure of the fuel system

Failure of ignition timing

Diagnostic procedures

1.

clean the fuel system. W
. Pull out the ignition cable of each cylinder successively. Connect the spark plug, ground the spark plug

Turn the ignition switch to the ON position and check if there is any failure record with the diagnostic device.

- If yes, refer to the corresponding diagnostic procedures of the fault codes for troubleshooting based on
the fault information. W

- If not, go to step 2.

Disassemble the air filter and check the air filter element for blockage.
- If yes, replace the air filter element. Wl

- If not, go to step 3.

Start the engine and check if the exhaust pipe is smooth.
- If yes, go to step 4.

- If not, the three-way catalytic converter is blocked and please replace it. Besides, replace the fuel and

housing, start the engine, and check if there is blue and white high-pressure fire.
- Ifyes, go to step 5.

- If not, the ignition system fails and please inspectit. Wl

Connect the fuel pressure gauge to the common rail, start the engine and check if the fuel system pressure
is normal.

- If yes, go to step 6.

- If not, the fuel system fails and please inspectit. W

Disassemble the timing belt upper guard and check if the timing belt is installed properly.
- Ifyes,gotostep?7.

- If not, disassemble the timing belt and reinstall it. W

Check if the reading of the "intake air pressure/temperature sensor data flow" is normal with a diagnostic
device.

- Ifyes, go to step 8.

- If not, the intake air pressure/temperature sensor fails and please replace it. Wl

Check if the power supply and grounding of the engine control module are normal.
- If yes, locate fault causes from other symptoms.

- If not, inspect the corresponding lines of the engine control module. W
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Engine idling vibration

Possible causes:

Failure of the air intake system
Failure of the ignition coil

Failure of the fuel system

A w d =

Mechanical failure of the engine

Diagnostic procedures

1. Turn the ignition switch to the ON position and check if there is any failure record with the diagnostic device.

- If yes, refer to the corresponding diagnostic procedures of the fault codes for troubleshooting based on
the fault information. W

- If not, go to step 2.

2. Disassemble the air filter and check the air filter element for blockage.
- If yes, replace the air filter element. W

- If not, go to step 3.

3. Start the engine and check if the exhaust pipe is smooth.
- Ifyes, go to step 4.

- If not, the three-way catalytic converter is blocked and please replace it. Besides, replace the fuel and
clean the fuel system. W

4. Pull out the ignition cable of each cylinder successively. Connect the spark plug, ground the spark plug
housing, start the engine, and check if there is blue and white high-pressure fire.
- Ifyes, go to step 5.

- If not, the ignition system fails and please inspectit. W

5. Connect the fuel pressure gauge to the common rail, start the engine and check if the fuel system pressure
is normal.

- Ifyes, go to step 6.

- If not, the fuel system fails and please inspect it. W

6. Disassemble the timing belt upper guard and check if the timing belt is installed properly.
- Ifyes,gotostep?7.

- If not, disassemble the timing belt and reinstall it. Wl

7. Check if the reading of the "intake air pressure/temperature sensor data flow" is normal with a diagnostic
device.

- Ifyes, go to step 8.

- If not, the intake air pressure/temperature sensor fails and please replace it. Wl
8. Disconnect the power supply fuse of the fuel pump, unscrew all spark plugs from the cylinders, connect a

cylinder pressure gauge and check if the pressure of each cylinder is normal.

- If yes, the mechanical part of the engine fails and please rapairit. W
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9.

- Ifnot, go to step 9.

Check if the power supply and grounding of the engine control module are normal.
- If yes, locate fault causes from other symptoms.

- If not, inspect the corresponding lines of the engine control module. Wl

Normal speed, but start difficulty at any time

Possible causes:

Diagnostic procedures

1.

N o o s~ D=

Failure of the air intake system

Failure of the ignition system

Failure of the fuel system

Failure of the throttle

Failure of the coolant temperature sensor

Failure of the intake air pressure/temperature sensor

Mechanical failure of the engine

Turn the ignition switch to the ON position and check if there is any failure record with the diagnostic device.

- If yes, refer to the corresponding diagnostic procedures of the fault codes for troubleshooting based on
the fault information. W

- If not, go to step 2.

. Disassemble the air filter and check the air filter element for blockage.

- If yes, replace the air filter element. W

- If not, go to step 3.

Pull out the ignition cable of each cylinder successively. Connect the spark plug, ground the spark plug
housing, start the engine, and check if there is blue and white high-pressure fire.

- Ifyes, go to step 4.

- If not, the ignition system fails and please inspectit. Wl

Connect the fuel pressure gauge to the common rail, start the engine and check if the fuel system pressure
is normal.

- Ifyes, go to step 5.

- If not, the fuel system fails and please inspectit. W

. Disassemble the fuel injector, install it to the injector tester for pressure leak test, and check if the injector

leaks.
- If yes, the fuel injector fails and please replace it. W

- If not, go to step 6.

Disassemble the timing belt upper guard and check if the timing belt is installed properly.

- Ifyes,gotostep?7.
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- If not, disassemble the timing belt and reinstall it. Wl

7. Remove the air filter assembly and check if there is any carbon deposit on the throttle panel.
- Ifyes, clean the throttle. Wl
- If not, go to step 8.

8. Check if the reading of the "coolant temperature sensor data flow" is normal with a diagnostic device.
- Ifyes, gotostep 9.

- If not, the coolant temperature sensor fails and please replace it. W

9. Check if the reading of the "intake air pressure/temperature sensor data flow" is normal with a diagnostic
device.

- Ifyes, go to step 10.

- If not, the intake air pressure/temperature sensor fails and please replace it. Wl

10. Disconnect the power supply fuse of the fuel pump, unscrew all spark plugs from the cylinders, connect a
cylinder pressure gauge and check if the pressure of each cylinder is normal.

- Ifyes, go to step 11.

n - If not, the mechanical part of the engine fails and please repairit. Wl

11. Check if the power supply and grounding of the engine control module are normal.
- If yes, locate fault causes from other symptoms.

- If not, inspect the corresponding lines of the engine control module. Wl

Normal start, but unstable idling speed at any time

Possible causes:

Failure resulting from bad fuel quality
Failure of the fuel injector

Failure of the spark plug

Failure of the throttle

Failure of the air intake system

Failure of ignition timing

N o o s~ D=

Mechanical failure of the engine

Diagnostic procedures

1. Turn the ignition switch to the ON position and check if there is any failure record with the diagnostic device.

- If yes, refer to the corresponding diagnostic procedures of the fault codes for troubleshooting based on
the fault information. W

- If not, go to step 2.

2. Disassemble the air filter and check the air filter element for blockage.
- If yes, replace the air filter element. Wl

- If not, go to step 3.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - Engine Electronic Controls

3. Remove the air filter assembly and check if there is any carbon deposit on the throttle.
- If yes, clean the throttle. Wl
- If not, go to step 4.

4. Check if the model and clearance of the spark plug of each cylinder are up to specifications.
- Ifyes, go to step 5.
- If not, adjust or replace the spark plug. W

5. Pull out the ignition cable of each cylinder successively. Connect the spark plug, ground the spark plug
housing, start the engine, and check if there is blue and white high-pressure fire.

- Ifyes, go to step 6.

- If not, the ignition system fails and please inspectit. Wl

6. Connect the fuel pressure gauge to the common rail, start the engine and check if the fuel system pressure
is normal.

- Ifyes,gotostep 7.

- If not, the fuel system fails and please inspectit. W

7. Disassemble the fuel injector, install it to the injector tester for pressure leak test, and check if the injector
leaks.

- If yes, the fuel injector fails and please replace it. H

- If not, go to step 8.

8. Check if the reading of the "coolant temperature sensor data flow" is normal with a diagnostic device.
- If yes, go to step 9.

- If not, the coolant temperature sensor fails and please replace it. W

9. Check if the reading of the "intake air pressure/temperature sensor data flow" is normal with a diagnostic
device.

- Ifyes, go to step 10.

- If not, the intake air pressure/temperature sensor fails and please replace it. Wl

10. Disconnect the power supply fuse of the fuel pump, unscrew all spark plugs from the cylinders, connect a
cylinder pressure gauge and check if the pressure of each cylinder is normal.

- Ifyes, go to step 11.

- If not, the mechanical part of the engine fails and please repairit. Wl

11. Check if the failure occurs when the fuel is filled.
- If yes, clean the fuel system and replace the fuel. Wl

- If not, go to step 12.

12. Check if the power supply and grounding of the engine control module are normal.
- If yes, locate fault causes from other symptoms.

- If not, inspect the corresponding lines of the engine control module. W
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Normal start, but unstable idling speed during warming up

Possible causes:

© O Nk~ DN

Failure of the throttle

Failure of the coolant temperature sensor
Failure of the spark plug

Failure of the ignition

Failure of the fuel injector

Failure of the air intake system

Failure of ignition timing

Failure resulting from bad fuel quality

Mechanical failure of the engine

Diagnostic procedures

1.

Turn the ignition switch to the ON position and check if there is any failure record with the diagnostic device.

- If yes, refer to the corresponding diagnostic procedures of the fault codes for troubleshooting based on
the fault information. W

- If not, go to step 2.

. Remove the air filter assembly and check if there is any carbon deposit on the throttle panel.

- Ifyes, clean the throttle. Wl
- If not, go to step 3.

Check if the reading of the "coolant temperature sensor data flow" is normal with a diagnostic device.
- If yes, go to step 4.

- If not, the coolant temperature sensor fails and please replace it. Wl

Check if the model and clearance of the spark plug of each cylinder are up to specifications.
- Ifyes, go to step 5.

- If not, adjust or replace the spark plug. W

Pull out the ignition cable of each cylinder successively. Connect the spark plug, ground the spark plug
housing, start the engine, and check if there is blue and white high-pressure fire.

- Ifyes, go to step 6.

- If not, the ignition system fails and please inspectit. W

Disassemble the fuel injector, install it to the injector tester for pressure leak test, and check if the injector
leaks.

- If yes, the fuel injector fails and please replace it. i

- Ifnot, go to step 7.

Check the air intake system pipe for air leakage.
- If yes, repair or replace the leaking pipe. Wl

- If not, go to step 8.
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8. Disassemble the timing belt upper guard and check if the timing belt is installed properly.
- Ifyes, gotostep 9.

- If not, disassemble the timing belt and reinstall it. Wl

9. Check if the failure occurs when the fuel is filled.
- If yes, clean the fuel system and replace the fuel. Wl

- If not, go to step 10.

10. Check if the power supply and grounding of the engine control module are normal.
- If yes, locate fault causes from other symptoms.

- If not, inspect the corresponding lines of the engine control module. W

Unstable engine idling speed or even flameout when the throttle is
released after acceleration

Possible causes:

Failure of the exhaust system

Failure of the air intake system 03
Failure of the throttle

Failure of the spark plug

Failure of the ignition

Failure of the fuel injector

N o o 0w N =2

Failure resulting from bad fuel quality

Diagnostic procedures

1. Turn the ignition switch to the ON position and check if there is any failure record with the diagnostic device.

- If yes, refer to the corresponding diagnostic procedures of the fault codes for troubleshooting based on
the fault information. W

- If not, go to step 2.

2. Start the engine to check if the exhaust emission is smooth.
- Ifyes, go to step 3.

- If not, the three-way catalytic converter is blocked, please replace it and check the fuel quality. W

3. Disassembile the air filter element and check the air filter element for blockage.
- If yes, replace the air filter element. W

- If not, go to step 4.

4. Remove the air filter assembly and check if there is any carbon deposit on the throttle panel.
- If yes, clean the throttle. Wl
- If not, go to step 5.

5. Check the air intake system pipe for air leakage.
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- If yes, repair or replace the leaking pipe. Wl

- If not, go to step 6.

6. Disassemble the timing belt upper guard and check if the timing belt is installed properly.
- Ifyes,gotostep?7.

- If not, disassemble the timing belt and reinstall it. Wl

7. Check if the failure occurs when the fuel is filled.
- If yes, clean the fuel system and replace the fuel. W

- If not, go to step 8.

8. Check if the power supply and grounding of the engine control module are normal.
- If yes, locate fault causes from other symptoms.

- If not, inspect the corresponding lines of the engine control module. W

Normal start but excessive idling speed

Possible causes:
. Failure of the throttle
. Failure of the air intake system

1
2
3. Failure of the coolant temperature sensor
4

. Failure of ignition timing

Diagnostic procedures

1. Turn the ignition switch to the ON position and check if there is any failure record with the diagnostic device.

- If yes, refer to the corresponding diagnostic procedures of the fault codes for troubleshooting based on
the fault information. W

- If not, go to step 2.

2. Remove the air filter assembly and check if there is any carbon deposit on the throttle panel.
- Ifyes, clean the throttle. Wl
- If not, go to step 3.

3. Start the engine and when idling, and check the intake manifold for leakage.
- If yes, repair or replace the leaking pipe. N

- If not, go to step 4.

4. Start the engine, check if the reading of the "coolant temperature sensor data flow" is normal with a diagnostic
device.

- Ifyes, go to step 5.

- If not, the coolant temperature sensor fails and please replace it. Wl

5. Make sure that the A/C switch is OFF, turn the ignition switch to the "ON" position and check if the "A/C
switch" is turned on with a diagnostic device.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - Engine Electronic Controls

- Ifyes, the A/C line fails. Wl
- If not, go to step 6.

6. Check if the power steering switch is conducted when the steering wheel is returned to the original position

- If yes, the power steering switch fails and please replace it. W

- Ifnot,gotostep 7.

7. Disassemble the timing belt upper guard and check if the timing belt is installed properly.
- Ifyes, go to step 8.

- If not, reinstall the timing belts. W

8. Check if the power supply and grounding of the engine control module are normal.
- If yes, locate fault causes from other symptoms.

- If not, inspect the corresponding lines of the engine control module. Wl

X %VE Slow response in acceleration

Possible causes:

Failure of the exhaust system

Failure of the air intake system

Failure of the throttle

Failure of the coolant temperature sensor

Failure of the intake air pressure/temperature sensor

Failure of ignition timing

N OO W N

Failure of the fuel system
Diagnostic procedures

1. Turn the ignition switch to the ON position and check if there is any failure record with the diagnostic device.

- If yes, refer to the corresponding diagnostic procedures of the fault codes for troubleshooting based on
the fault information. W

- If not, go to step 2.

2. Start the engine to check if the exhaust system is smooth.
- Ifyes, go to step 3.

- If not, the three-way catalytic converter is blocked, please replace it and check the fuel quality. W

3. Check the air filter element for blockage.
- If yes, replace the air filter element. W

- If not, go to step 4.

4. Remove the air filter assembly and check if the drive motor of the throttle panel is normal.

- Ifyes, go to step 5.
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- If not, clean the throttle. W

5. Connect the fuel pressure gauge to the common rail, start the engine and check if the fuel system pressure
is normal.

- Ifyes, go to step 6.

- If not, the fuel system fails and please inspect it. W

6. Startthe engine, check if the reading of the "coolant temperature sensor data flow" is normal with a diagnostic
device.

- Ifyes,gotostep?7.

- If not, the coolant temperature sensor fails and please replace it. Wl

7. Start the engine, check if the reading of the "coolant temperature sensor data flow" is normal with a diagnostic
device.

- Ifyes, go to step 8.

- If not, the intake air pressure/temperature sensor fails and please replace it. Wl

8. Disassemble the timing belt upper guard and check if the timing belt is installed properly.

- Ifyes, gotostep 9.
- If not, reinstall the timing belts. W

9. Check if the power supply and grounding of the engine control module are normal.
- If yes, locate fault causes from other symptoms.

- If not, inspect the corresponding lines of the engine control module. W

Normal start but unstable idling speed after warming up

Possible causes:

Failure of the air intake system
Failure of the throttle
Failure of the fuel system

Failure of the coolant temperature sensor

o A~ D=

Failure of the intake air pressure/temperature sensor

Diagnostic procedures

1. Turn the ignition switch to the ON position and check if there is any failure record with the diagnostic device.

- If yes, refer to the corresponding diagnostic procedures of the fault codes for troubleshooting based on
the fault information. W

- If not, go to step 2.

2. Remove the air filter assembly and check if there is any carbon deposit on the throttle panel.
- Ifyes, clean the throttle. Wl
- If not, go to step 3.
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3. Connect the fuel pressure gauge to the common rail, start the engine and check if the fuel system pressure
is normal.

- Ifyes, go to step 4.

- If not, the fuel system fails and please inspectit. Wl

4. Disassemble the fuel injector, install it to the injector tester for pressure leak test, and check if the injector
leaks.

- If yes, the fuel injector fails and please replace it.

- If not, go to step 5.

5. Startthe engine, check if the reading of the "coolant temperature sensor data flow" is normal with a diagnostic
device.

- Ifyes, go to step 6.

- If not, the coolant temperature sensor fails and please replace it. W

6. Startthe engine, check if the reading of the "coolant temperature sensor data flow" is normal with a diagnostic
device.

- Ifyes,gotostep?7.
- If not, the intake air pressure/temperature sensor fails and please replace it. Wl
7. Check if the power supply and grounding of the engine control module are normal.

- If yes, locate fault causes from other symptoms.

- If not, inspect the corresponding lines of the engine control module. W

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - Engine Electronic Controls

I} Ignition Control System
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General information

Overview

* The function of the ignition system is to ignite the flammable mixture in the corresponding cylinder in turn
in accordance with a reasonable ignition timing sequence to maintain the normal operation of the engine.
* The ignition control system consists of the following components:

Engine control module (ECM)
Ignition coil

Spark plug

Ignition cable

Camshaft position sensor
Crankshaft position sensor

"m0 o0 T

Product specifications

Torque specifications

Component Torque (N°m)
Spark plug 303
Fixing bolt of the ignition coil 61
Spark plug
Component Value
Type of spark plug FR7DTC
Standard electrode clearance of the spark plug 0.7£0.1 mm

Ignition cable resistance

Component Resistance value (KQ)
Cylinder 1 ignition cable 7.5~11.2
Cylinder 2 ignition cable 5.8~9.3
Cylinder 3 ignition cable 4.2~7.7
Cylinder 4 ignition cable 4~7.5
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Ignition system circuit diagram
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Diagnosis and inspection

Ignition system troubleshooting

Symptoms Possible causes Maintenance recommendations
Excessive spark plug electrode Replace the spark plug
clearance
Spark plug out of work Replace the spark plug

Engine idling vibration and disabled

acceleration Low ignition voltage of the ignition

coil Replace the ignition coill

Excessive ignition cable resistance | Replace the ignition cable

Ignition cable open circuit Replace the ignition cable
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Spark plug
Removing and installing the spark plug

* Do not remove the spark plug when the engine is hot; otherwise, it may cause damage to the spark plug
threaded hole on the cylinder head.

[Fi] Note

* Remove the high voltage wires from the spark plug one by one, and make marks to avoid incorrect
installation.

* Remove dust and impurities around the spark plug hole before removal to prevent them from falling into
the cylinder.

Removal

1. Turn off the ignition switch and wait until the engine
cools down.

2. Pull out the ignition cable.
3. Unscrew the spark plug with a special spark plug
socket wrench (-1-).

Installation

[l Note

* Check the spark plug type to see if it is applicable.
* Please use special socket for installation so as not to hit the cylinder wall and damage the normal spark
plug clearance.

1. Manually screw the spark plug into the cylinder head
as far as it will go and then tighten the spark plug
with a torque wrench during installation.

- Tightening torque of the spark plug: 30+3 N*m

2. Check the spark plug for clearance and the related ﬂ ll:l@
|l

data before installation.

Spark plug Value
Standard electrode clearance 0.7£0.1 mm
Type FR7DTC
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Spark plug Value

Recommended replacement interval Every 30000 Km or 18 months
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Ignition cable

Removing and installing the ignition cable

Removal

1.

2,

Switch off all electrical equipment and the ignition
switch, and pull out the key.

Remove the fixing clips of the ignition cables
(-arrow-), pull the big ends of the ignition cables out
of the spark plugs sequentially and remove the small
ends from the ignition coils in turn to take off the
ignition cables.

Installation

Installation shall follow the reverse sequence of the

removal procedure. Please pay attention to the following

notes:

1.

2.

Pay attention to the installation positions of the
ignition cables.

Check if the resistance of the ignition cable is normal
and measure the resistances of the ignition cable at
both ends as shown in the figure.

- Standard resistance of cylinder 1 ignition cable:
75-11.2(KQ)

- Standard resistance of cylinder 2 ignition cable:
5.8-9.3(KQ)

- Standard resistance of cylinder 3 ignition cable:
42-77(KQ)

- Standard resistance of cylinder 4 ignition cable:
4-75(KQ)

WWW.DIGITALKHODRO.COM

4 W Y

- SMA130301023
) SN

SMA130301016

021 62 99 92 92



WWW.DIGITALKHODRO.COM

03 - Engine Electronic Controls

021 62 99 92 92

Ignition coil

Overview

The ignition coil transforms low voltage of the primary

winding to high voltage of the secondary winding, and

the high voltage produces spark through the electrode

discharge of the spark plug to detonate the flammable

gas mixture within the cylinder.

The ignition coil consists of two primary windings, two

secondary windings, iron core, shell and so on. When

a primary winding is connected to the ground, this

primary winding is charged. Once the ECM cuts off the

primary winding circuit, the charge will be terminated.

At this point, high voltage is induced in the secondary

winding to enable the spark plug discharging.

1.

IR L N

Removing and installing the ignition coil

Removal

Switch off all electrical equipment and the ignition
switch, and pull out the key.

Disconnect the battery negative terminal.

Pull out the ignition cable connector (-1-).
Disconnect the ignition coil connector (-3-).

Unscrew the bolts (-arrow-) and remove the ignition
coil (-2-).

Installation

Installation shall follow the reverse sequence of the
removal procedure. Please pay attention to the
following notes:

a. The ignition cables must be installed as per the
"-1-3-4-2-" ignition sequence.
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Fuel Vapor Emission Control System
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General information

Overview

The fuel vapor emission control system recovers and burns the fuel vapor so as to prevent the fuel vapor
in the fuel tank from being discharged into the atmosphere.

* The activated carbon canister plays an important role in the fuel vapor emission control system. The activated
carbon canister is used to absorb and filter the moisture and fuel vapor. The fuel vapor enters the top of the
activated carbon canister through the pipe while the fresh air goes to the bottom of the activated carbon
canister. When the engine stops, the fuel vapor and fresh air will be stored in the activated carbon canister;
and when the canister solenoid valve opens, the fuel vapor will enter the intake manifold for combustion.

Product specifications

Torque specifications
Component Torque (N-m) -

Mounting bracket of the activated carbon canister 18+2
solenoid valve B

Activated carbon canister assembly 712
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The fuel vapor emission control system assembly

SMA130301018

1. Air filter

2. Activated carbon canister outlet hose

3. Fuel tank

4. Activated carbon canister

5. Activated carbon canister solenoid valve

6. Throttle
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Fuel vapor emission control system circuit diagram
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Activated carbon canister solenoid valve

Overview

Based on signals received from such as engine load,
engine temperature and RPMs, the engine control
module (ECM) computes the information to send out
the electrical pulse duty ratio to control the opening
and closing of the activated carbon canister solenoid
valve.

SMA130301025

Removing and installing the activiated carbon canister solenoid valve

il Note

Before removal, mark at the inlet and outlet hoses to avoid confusion.

1.

2,
3.

Removal

Switch off all electrical equipment and the ignition
switch, and pull out the key.

Disconnect the battery negative terminal.
Disconnect the carbon canister solenoid valve
connector (-1-), loosen the clamps (-3-), and pull out
the inlet and outlet hoses (-4-).

Lever out the clip (-arrow A-), and remove the carbon
canister solenoid valve (-2-) in the (-arrow B-)
direction.

Installation

Installation shall follow the reverse sequence of the
removal procedure.

Checking the activated carbon canister solenoid valve

1.
2,

Remove the activated carbon canister solenoid valve.
Turn the digital multimeter to the Ohm range, with
the two meter probes connecting to the two pins of
the activated carbon canister solenoid valve. The
measured resistance value should be 21 £ 1 Q at
20°C.
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Activated carbon canister

Overview

* The activated carbon canister is filled with activated carbon which can absorb, filter and store the fuel vapor.

Removing and installing the activated carbon canister

Removal

1. Unscrew the nut (-arrow-) and loosen the cover (-1-).

==
———=|SMA130301019
e —— ==

2. Loosen the clamps (-arrow-) and loosen the hoses
(-1-, -2- and -3-).

O
SMA130301020

\\/

3. Unscrew the bolt (-arrow A-) and loosen the body
clip in the (-arrow B- ) direction to take out the
activated carbon canister (-1-).

Installation

Installation shall follow the reverse sequence of the
removal procedure.
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