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Overview

Engine SQR477F applies the M7-Motronic 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

Sequential fuel injection closed-loop control
Ignition timing and emission control

Knock control

Idling control

A/C control

Cooling fan control

Carbon canister solenoid valve control

© O NG kA~ NZ=

System self-diagnosis
10. ECM anti-theft control

11. 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

16-bit CPU, 40MHz clock frequency and 768k cache

New modularized software and hardware structure with high portability

Meeting the Euro IV emission standards and the EOBD (European On-Board Diagnostics) technology

oM~
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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.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - Engine Electronic Controls

System control logic

Start control

When starting the engine, special calculation method shall be taken to control the air intake, injection volume
and ignition timing. Before starting the engine, the throttle is closed; the air in the intake manifold is static; the
internal pressure of the intake manifold equals the atmospheric pressure; and the idling regulator uses the
initial fixed parameter.

Soon after the engine starts, the control signal of the injection timing is the initial pulse signal. The fuel injection
volume increases gradually with the temperature increase of the engine, causing the oil film to form on the
intake manifold and cylinder walls. Before the engine reaches a certain speed, a rich mixture will be used in
the cylinder.

When the engine reaches a certain speed and temperature, the system will gradually reduce the injection
volume and use a flammable lean mixture. When the engine starts, the ignition advance angle will also be
adjusted according to the engine's operation and will change with the engine temperature, intake temperature
and engine speed.

Warming up and heating control of the three-way catalytic converter

When the engine starts from cold, the air intake, injection volume and ignition timing will accord with the starting
mode. The high torque of the engine will be compensated though increasing the injection volume and adopting
fixed ignition timing, until the engine reaches a certain temperature. After the engine starts normally, the
three-way catalytic converter is required to be warmed up quickly to reach the operating temperature, thus
reducing the exhaust emissions significantly. Therefore, the engine electronic control system will delay the
ignition advance angle properly, and use the high-temperature exhaust to heat the three-way catalytic converter.

Fuel cut-off control when accelerating/decelerating

When accelerating, a small portion of fuel injected into the intake manifold by the injector can not reach the
cylinder in time for combustion, thus forming a layer of oil film on the intake manifold wall. With the increase of
engine load and injection volume, the oil film in the intake manifold will get more and more. When the throttle
opening increases, some injected fuel will be absorbed by the oil film. Therefore, the injection volume must be
increased to compensate the concentration of the mixture, preventing the flammable mixture from becoming
lean when accelerating. In addition, when the throttle opening and the engine load decrease, the fuel on the
intake manifold wall will be released to the cylinder. So the injection volume shall be reduced when decelerating.

When decelerating, the power at the flywheel provided by the engine is negative. In this case, the injector is
cut off to reduce the fuel consumption and exhaust emission, especially to protect the three-way catalytic
converter.

When the engine speed reduces to a speed higher than the idling speed, the injection system will start injecting
fuel again. In fact, the engine electronic control system program will provide fuel again to keep the engine
running according to the changes of engine temperature and engine speed, thus preventing the engine speed
from becoming lower than the specified value. When the injection system provides fuel again, the system will
use the initial pulse control signal to supply fuel and forms oil film on the intake manifold wall, enabling the
engine to smoothly shift to the normal idling operation.

Idling control
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When idling, the engine does not provide torque to the flywheel. To ensure the steady running of the engine
at an idling speed as low as possible, the closed-loop idling control system must maintain the balance between
the torque and engine power. Certain power is generated to meet the needs for various loads, such as the load
needed to overcome the internal friction of engine crankshaft and valve train.

The closed-loop idling control of the M7 system determines the engine torque output needed to maintain the
idling speed under certain operation conditions. The torque output increases when the engine speed decreases,
and decreases when the engine speed increases. The system will increases the engine torque to respond to
the new "interference factor", such as switching on the air conditioner compressor or shifting by automatic
transaxle. When the engine temperature is low, the torque will also be increased to overcome the friction of
internal parts and maintain the idling speed. All of the torque output requirements will be calculated by the
torque input adaptor so as to obtain the corresponding air intake, air-fuel ratio and ignition timing.

A closed-loop control

The three-way catalytic converter can efficiently reduce 98% of harmful elements in the exhaust, such as HC,
CO and NO,, and converts them to water, CO, and N,. However, the three-way catalytic converter can reach

the above efficiency only when the engine excess air factor A is approximately 1. The purpose of the A
closed-loop control is to ensure that the mixture concentration is within the range.

The A closed-loop control system works only when equipped with the oxygen sensor. The oxygen sensor is
installed on the three-way catalytic converter and can detect the oxygen content in the exhaust at any time.

When the mixture is lean (A >1), the oxygen sensor will output the signal voltage of about 100 mV to BCM.

When the mixture is rich (A <1), the oxygen sensor will output the signal voltage of about 800 mV. When the
engine is running, the signal voltage of the oxygen sensor may vary between 100 mV and 800 mV; and the
closed-loop control will correct the injection volume and control the exhaust emissions according to the signal
voltage.

Evaporation and emission control

Due to the outside temperature and heat produced by the fuel pump, the fuel in the fuel tank will be heated
and generate fuel vapor. The fuel vapor is not allowed to be discharged to the atmosphere directly. It is collected
and stored in the activated carbon canister by the guide tube, and sent to the engine for combustion at a proper
time. The ECM controls the carbon canister solenoid valve so as to control the fuel vapor volume entering the
cylinder, which is performed only under the closed-loop control.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - Engine Electronic Controls

Product specifications

Torque specifications

Item Data (N°m)
Crankshaft position sensor 812
Camshaft position sensor 812
Knock sensor 205
Intake air pressure/temperature sensor 611
Throttle position sensor 2+0.5
Coolant temperature sensor 2212
Ignition coil 611
Oxygen sensor 4515
Idling stepper motor 71
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Failures of engine management system input and output devices

No.

Component

Symptoms

Maintenance
recommendations

Crankshaft position sensor | *

Engine start failure
Frequent engine
flameout

Sporadic flameout
Maximum engine
speed of less than
3800 rpm

Replace the crankshaft
position sensor

Camshaft position sensor

Engine start failure
Maximum engine
speed of less than
4000 rpm
Increased fuel
consumption

Replace the camshaft
position sensor

Knock sensor

Knocking when
accelerating

Incorrect ignition timing
Increased fuel
consumption
Inadequate engine
power

Replace the knock sensor

Intake air
pressure/temperature
sensor

High fuel consumption

Frequent engine
flameout

Rough idling
Poor engine
performance

Replace the intake air
pressure/temperature
sensor

Throttle position sensor

Engine flameout when
accelerating

Increased fuel
consumption

Engine flameout at high
speed

Replace the throttle
position sensor

Coolant temperature
sensor

Engine start difficulty
Rough idling

Disabled cooling fan
Poor engine
performance

Incorrect ignition timing

Replace the coolant
temperature sensor

Oxygen sensor

Improper air-fuel ratio
and high exhaust
emission

High fuel consumption

Replace the oxygen
sensor

A/C pressure switch

Excessive cooling
temperature and poor
cooling effect when the
A/Cis on

Replace the A/C pressure
switch
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No.

Component

Symptoms

Maintenance
recommendations

Disabled magnetic
clutch relay when the
A/C is on

Power steering switch

Engine vibration when
turning the steering
wheel at idling
Disabled engine
compensation and
frequent flameout when
idling

Replace the power
steering switch

10

Brake lamp switch

Unsmooth fueling
Vehicle hesitation

Replace the brake lamp
switch

11

Idling stepper motor

Excessive engine start
time

Engine starts only
when the accelerator
pedal is depressed
Engine flameout when
idling

High idling speed

No idling speed

Clean and replace the
idling stepper motor

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

Poor idling
Incorrect air-fuel ratio

Replace the carbon
canister solenoid valve

14

Injector

Engine start failure or
difficulty

Unstable engine
operation and vibration
Frequent engine
flameout

Black smoke in
emissions
Inadequate engine
power and disabled
acceleration

Replace the injector

15

Fuel pump

Engine start failure

Inadequate engine
power and disabled
acceleration

Engine start difficulty
Poor acceleration

Replace the fuel pump
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No. Component Symptoms Maintenance
recommendations
Excessive engine
coolant temperature
Intermittent operation
16 Cooling fan of the air conditioner Replace the cooling fan
Low engine coolant
temperature
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Circuit diagram of UAES engine management system

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
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Diagnosis and troubleshooting of sporadic faults

Diagnosis and inspection of sporadic DTC faults

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 wire 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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Self-learning process of the idling stepper motor

If the following occurs, please perform self-learning on the idling stepper motor:

1. Remove the battery and disconnect the battery negative terminal.
2. Replace the engine control module.

3. Replace or clean the idling stepper motor.
Conditions of stepper motor self-learning:

The battery voltage is within the normal range.
The engine stops.
The throttle is fully closed.

The engine has no fault and fault code.

o~ wbd =

The engine performance is normal.
Methods of idling stepper motor self-learning:

1. Do not start the engine immediately after switching on the ignition switch. Wait for 5 seconds and then start

the engine. If poor idling is detected at this time, repeat the above procedures until the engine idles steadily.
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DTC diagnosis list

No. Fault code Description
1 P0016 Crankshz_;\f_t p03|t|on-c_amshaﬂ
position correlation
2 P0030 Front oxygen sensor heat_er control
circuit open circuit
3 P0031 Front oxygen sensor heater control
circuit short to ground
4 P0032 Front ox_ygep sensor heater control
circuit short to power
5 P0036 Rear oxygen _sensor h_eatgr control
circuit open circuit
6 P0037 Rear oxygen sensor heater control
circuit short to ground
7 P0038 Rear oxygen sensor heater control
circuit short to power
8 P0053 Improper front oxygen sensor heater
resistance
9 P0054 Improper rear oxygen sensor heater
resistance
10 P0105 No signal change in the intake air
pressure sensor (frozen)
11 P0106 Improper intake air pressure sensor
12 P0107 Intake air pressure sensor short to
ground
13 P0108 Intake air pressure sensor short to
power
14 P0112 Intake air tempergture sensor signal
low input
15 PO113 Intake air temperalture sensor signal
high input
16 P0116 Improper engine coolant
temperature sensor
17 P0117 Engine coo_lant_ temp_erature sensor
circuit low input
18 P0118 Engine coolant temperature sensor
circuit high input
19 P0122 Throttle position sensor circuit low
input
20 P0123 Throttle posmop sensor circuit high
input
21 P0130 Improper front oxygen sensor signal
22 P0131 Front oxygen sensor signal low
voltage
23 P0132 Front oxygen sensor signal high
voltage
24 P0133 Front oxygen sensor slow response
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No. Fault code Description
25 P0134 Front oxygen sensor circuit signal
failure
26 P0136 Improper rear oxygen sensor signal
27 P0137 Rear oxygen sensor signal low
voltage
28 P0138 Rear oxygen sensor signal high
voltage
29 P0140 Rear oxygen sensor circuit signal
failure
30 P0170 Improper fuel trim
31 P0O171 Fuel trim too lean
32 P0172 Fuel trim too rich
33 P0201 Cylinder 1- injector control circuit
open circuit
34 P0202 Cylinder 2- injector control circuit
open circuit
35 P0203 Cylinder 3- |nject9r cqntrol circuit
open circuit
36 P0204 Cylinder 4- injector control circuit

open circuit
n 37 P0261 Cylinder 1- injector control circuit
short to ground

Cylinder 1- injector control circuit

38 P0262 short to power

39 P0264 Cylinder 2- injector control circuit
short to ground

40 P0265 Cylinder 2- injector control circuit
short to power

41 P0267 Cylinder 3- injector control circuit
short to ground

42 P0268 Cylinder 3- injector control circuit
short to power

43 P0270 Cylinder 4- injector circuit short to

ground

44 P0271 Cylinder 4- injector control circuit
short to power

45 P0300 Random/Multiple cylinder misfire

46 P0301 Cylinder 1 misfire

47 P0302 Cylinder 2 misfire

48 P0303 Cylinder 3 misfire

49 P0304 Cylinder 4 misfire

50 P0317 Rough road sensor signal lost

51 P0321 Crankshaft TDC signal failure

52 P0322 Speed sensor signal failure

53 P0327 Knock sensor signal circuit low input
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No. Fault code Description
54 P0328 Knock sensor signal circuit high
input
55 P0340 Improper camshaft position sensor
56 P0341 Camshaft position sensor poor
contact
57 P0342 Camshaft position sensor short to
ground
58 P0343 Camshaft position sensor short to
power
59 P0420 Catalyst system efficiency below
threshold
60 P0444 Carbon canister va!ve gontrol circuit
open circuit
61 P0458 Carbon canister v_alve control circuit
low input
62 P0459 Carbon canlst_er vglve control circuit
high input
63 P0480 Cooling fan relay control circuit
failure (low speed)
Cooling fan relay control circuit
> — failure (high speed)
65 P0501 Improper vehicle speed sensor
66 P0506 Idling control system RPM lower
than expected
67 P0507 ldling control system RPM higher
than expected
68 P0508 Idling stepper motor drive pin short
to ground
69 P0509 Idling stepper motor drive pin short
to power
70 P0511 Idling stepper motor drive pin
failures
71 P0560 Improper system voltage signal
2 P0562 System voltage low
73 P0563 System voltage high
4 P0602 Control module programming error
75 P0627 Fuel pump relay_coqtrol circuit open
circuit
76 P0628 Fuel pump relay control circuit short
to ground
77 P0629 Fuel pump relay control circuit short
to power
78 P0645 A/C compressor re!ay (';ontrol circuit
open circuit
79 P0646 A/C compressor relay control circuit
short to ground
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No. Fault code Description
80 P0647 A/C compressor relay control circuit
short to power
81 P0691 Cooling fan relay control circuit short
to ground (low speed)
82 P0692 Cooling fan relay control circuit short
to power (low speed)
83 P0693 Cooling fan relay cc_JntroI circuit short
to ground (high speed)
84 P0694 Cooling fan relay cgntrol circuit short
to power (high speed)
85 P1610 ECM defective
86 P1611 Security code reception error
87 P1612 Challenge request failure
88 P1613 IMMO code request failure
89 P1614 Transponder check error
90 P2177 System too lean (off idle)
91 P2178 System too rich (off idle)
92 P2195 Front oxygen sensor slow response
93 P2196 Front oxygen sensor slow response
n 94 P2270 Rear oxygen sensor slow response
95 P2271 Rear oxygen sensor slow response
96 U0001 CAN communication diagnosis
Lost communication of ECM and
i aeb TCU control module
Lost communication of ECM and
98 vo121 ABS control module
Lost communication of ECM and
99 o140 BCM control module
Abnormal communication of ECM
100 u0155 and IPC (Instrument Panel Control)
control module
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Testing the ECM power and ground circuit

Testing the ECM power circuit

Batery ONSTART posiion
+
85 30
. T " Instrument
Eﬂ::::::?% [RLYSJy }“ 5 2%;5 5 iusbux
85 [
C4 c2 c17 Cc11
E32 EO08 E51 E16 Eiv
MAIN PRO PRO B+ 1G-SW
POWER RELAY TBAT TBAT 03
ECM(ENGINE CONTROL MODULE) (€-207) -
GND GND
EOQS E48
L
[(OE10000R00RREEO®E ——
I @00@0@@®@O@®®®® C-201 [er][es][cs) |°“||C3||°?||C‘|
EI @ @ W “:‘E”C”ilc'sl HEE |cn||cu:“ cs” csl W
[L]OEOOEEOO®®E@O®®@®
Testing the ECM power circuit value
ECM pin No. Function Condition Value (DC voltage range)
The ignition switch in the
E16 Providing power constantly | LOCK, ON and START Battery voltage
position
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ECM pin No. Function Condition Value (DC voltage range)
Providing power to the N oo
E17 ignition switch in the ON | N ignition switch in the Battery voltage
o ON position
position

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.
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:

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

- Ifyes, go to step 2.

- If not, replace the defective fuse. W

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

- If yes, repair the defective lead. W

- If not, go to step 3.

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

- If yes, repair the defective lead. W

- If not, go to step 4.
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4. Turn the ignition switch to the ON position,
disconnect the ECM connector C-201 and check if
the voltage at the pin E16 of C-201 is battery voltage.

- Ifyes, go to step 5.

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

SMA130302053

5. Turn the ignition switch to the ON position,
disconnect the ECM connector C-201 and check if
the voltage at the pin E17 of C-201 is battery voltage.

- Ifyes, go to step 6.

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

SMA130302054

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

- Ifyes,gotostep?7.

- If not, the lead between the fuse/relay box and
the battery positive terminal or the fuse/relay box
fails. W

SMA130302099

7. Pull out the main relay (RLY8) and check if the relay
is normal.
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- Ifyes, go to step 8.

- If not, go to step 9.

- Ifyes, go to step 10.

- If not, replace the fuse FB19 (15A).

FB19 is conducted.
- Ifyes, go to step 11.

- If not, the fuse/relay box fails.

is battery voltage.

- Ifyes, go to step 12.

- If not, repair the defective lead.

- If yes, repair the defective lead. W

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

8. Pull out the main relay (RLY8) and check if the lead
between the main relay pin 85 and the pin E32 of
the ECM connector C-201 has short or open circuit.

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

10. Pull out the main relay (RLY8) and FB19 (15A).
Check if the circuit between the relay pin 87 and pin

11. Disconnect the ECM connector C-201 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 E8 and E51 of C-201

WWW.DIGITALKHODRO.COM
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12. 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.

Testing the ECM ground circuit

Ignition switch at
Battery ON/START position
+
85 30
Inst t
L l (@D (@D fusarabo
(RLY8) 15A 10A 10A
? L q L
85 | TA—
c4 G2 c17 ci1 -
E32 E08 E51 E16 E17
MAIN PRO PRO B+ IG-SW
POWER RELAY TBAT TBAT
ECM(ENGINE CONTROL MODULE)
GND GND
EQ5 E48
2%
ENERIOIOIDICIOIDICICIGICIDISIDIC) —] B
E@@@@@@@@@ C-201 BB |r»||ca||cz||m|
@ @ W [ergl[cri][cie] HEE [e1[erc]] a| cs] W
[ ]EEEE) 6 E EE E E EE E 6
WDA130230

DTC test procedures:

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

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:

. Disconnect the battery negative terminal, and pull
out the ECM connector C-201. Check if the circuit
between the pins E05 and E48 of C-201 and the
battery negative terminal is conducted.

- Ifyes, diagnosis ends. W

- If not, go to step 2.

. Remove the battery ground points G206 and G205
to check if the lead between the pins E5 and E48 of
C-201 and the ground point has short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 3.

. Check if the ground points has oxide and corrosion.
- Ifyes, clean the ECM ground points. [l
- If not, go to step 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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DTC diagnosis procedures
P0016 Crankshaft position-camshaft position correlation

Fault code definition and fault causes

DTC DTC definition DTC detection DTC triggering Possible causes
condition condition
* Improper
installation
Crankshaft Crankshaft position
P0016 position-camshaft Engine running position-camshaft |«  Fgilure of the
position correlation position correlation drive gear and
belt

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:

[Fll Note

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

1. Check if the timing belts are installed correcitly.
- If yes, go to step 2.

- If not, reinstall the timing belts. W

2. Check if the camshaft signal gear and the camshaft
woodruff key are normal.

- Ifyes, go to step 3.

- If not, replace the camshaft and woodruff key.

3. Check if the crankshaft woodruff key exists.
- If yes, go to step 4.

- If not, install the woodruff key and reinstall the
timing belt. W
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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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P0030 Front oxygen sensor heater control circuit open circuit

P0031 Front oxygen sensor heater control circuit short to ground
P0032 Front oxygen sensor heater control circuit short to power
P0053 Improper front oxygen sensor heater resistance

Battery

+
86 30
. ain rela nstrumen
L_Z_—l'—'-'-'-'-:'-%\ M{RLYB‘})I 3 lulse:relay btnx
3 &
c4 c2
D
é é Front oxygen sensor
A B c
E32 E38 E45 E02
MAIN SER OuA 0O:
POWER RELAY GND THR.
ECM(ENGINE CONTROL MODULE) €209
N N (Ol DIV OIDIOIOICADI DIDIOIDIE)
Ll ]@0060@®@@@®OH®@®EM®E®
IR OIOIOIOIOICIOISIOICIGICIOIC) W
T[] OE®O®®®OE®®E®
—l I— (C-229
. lellesllesll 1L leelles ez flor )22
[+Te[c]o]) B el e R
Fault code definition and fault causes
DTC DTC definition DTC detection DTC triggering Possible causes
condition condition
Front oxygen sensor | The ignition switch in | The oxygen sensor |®  Failure of the
P0030 heater control circuit| the ON or START connecting wiring front oxygen
open circuit position harness open circuit sensor
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DTC

DTC definition

DTC detection
condition

DTC triggering
condition

Possible causes

Failure of the
wiring harness
(open circuit)
Failure of the
fuse
Failure of the
engine control
module

P0031

Front oxygen sensor
heater control circuit
short to ground

The ignition switch in
the ON or START
position

The oxygen sensor
connecting wiring
harness short circuit

Failure of the
front oxygen
sensor
Failure of the
wiring harness
(short circuit)
Failure of the
fuse
Failure of the
engine control
module

P0032

Front oxygen sensor
heater control circuit
short to power

The ignition switch in
the ON or START
position

The oxygen sensor
connecting wiring
harness short to

power

Failure of the
front oxygen
sensor
Failure of the
wiring harness
(short circuit)
Failure of the
fuse
Failure of the
engine control
module

P0053

Improper front
oxygen sensor
heater resistance

The ignition switch in
the ON or START
position

The oxygen sensor
connecting wiring
harness heater
resistor short/open
circuit

Failure of the
front oxygen
sensor
Failure of the
wiring harness
(short/open
circuit)
Failure of the
fuse
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.
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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:

[Fl] Note

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

1. Check if the front oxygen sensor connector is
corrosive, tainted or loose and if the wiring harness
is damaged.

- If yes, the connector/wiring harness fails and
please repairit. W
- If not, go to step 2.

. Check if the power fuse FB18 (10A) of the front
oxygen sensor heater resistor is damaged.

- If yes, the fuse fails and please replace it. Wl

- If not, go to step 3.

3. Turn the ignition switch to the LOCK position,
disconnect the front oxygen sensor connector

C - 225 and check if the resistance between the pins
CandDof C-225is7 Q to 11 Q.

- Ifyes, go to step 4.

- If not, the front oxygen sensor heater fails and
please replace it. W
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4. Turn the ignition switch to the ON position, check if
the voltage at the pin D of C - 225 is battery voltage.

- Ifyes, go to step 5.
- If not, the lead between the pin D of C-225 and

C-229)

the front compartment fuse box FB18 fails and >
please repairit. W ATe[c[o])
Lv]
5. Turn the ignition switch to the LOCK position,
disconnect the ECM connector C-201 and check if
the lead between the pin C of C - 225 and E2 of
C-201 has short or open circuit.
C-201
- If yes, repair the defective lead. W
COEI0RO000000O0EOO®
- If not, go to step 6. CI0000000000000® j
0000000000006
0060000000000

Ele)
b

§E

SMA130302008

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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P0036 Rear oxygen sensor heater control circuit open circuit

P0037 Rear oxygen sensor heater control circuit short to ground
P0038 Rear oxygen sensor heater control circuit short to power
P0054 Improper rear oxygen sensor heater resistance

Battery
+
88 3
. Instrument
m::::::?!\ M(EI‘;LY:JTY ; fusbox
a5 87
Cc4 c2
D
Rear oxygen sensor
& =
A B C
E32 E39 E29 E04
MAIN SER Q:B O:
POWER RELAY GND THRB
ECM(ENGINE CONTROL MODULE)
ER I ERIOICIOIOIBIOICICIGICIOIDIDIS) ] [ ]
CI00660 olololole ol LR €2
1] ® W dferferd EEEE
[t ]1OE@EEEE®EE @@ EEE &
OGO
Fault code definition and fault causes
DTC DTC definition DTC detection DTC triggering Possible causes
condition condition
Rear oxygen sensor | The ignition switch in . .
P0036 heater control circuit| the ON or START | '€ 0xygen sensor | Failure of the rear
- " open circuit oxygen sensor
open circuit position
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DTC DTC definition DTC detection DTC triggering Possible causes
condition condition
* Failure of the rear
oxygen sensor
circuit
° Failure of the
engine control
module
* Failure of the rear
oxygen sensor
I . The connecting | Failure of the rear
Rear oxygen sensor | The ignition switch in wiring harness of the oxygen sensor
P0037 heater control circuit| the ON or START circuit
short to ground position oxygen sensor short . .
to ground Failure of the
engine control
module
* Failure of the rear
oxygen sensor
- o The connecting | Failure of the rear
Rear oxygen sensor | The ignition switch in wiring harness of the oxygen sensor
P0038 heater control circuit| the ON or START circuit
short to power position oxygen sensor short . .
to power Failure of the
engine control
module
* Failure of the rear
oxygen sensor
The connecting |« Fajlure of the rear
Improper rear The ignition switch in [ wiring harness of the oXygen sensor
P0054 oxygen sensor the ON or START oxygen sensor circuit
heater resistance position heater resis_tor_ «  Failure of the
short/open circuit 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:

[Fi] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.
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1. Check if the rear oxygen sensor connector is
corrosive, tainted or loose and if the wiring harness
is damaged.

- If yes, the connector/wiring harness fails and
please repair or replace it. Wl
- If not, go to step 2.

2. Check if the power fuse FB18 (10A) of the rear
oxygen sensor heater resistor is damaged.
- If yes, the fuse fails and please replace it. W

- If not, go to step 3.

3. Turn the ignition switch to the LOCK position,
disconnect the rear oxygen sensor connector C-228
and check if the resistance between the pins C and
Dof C-228is7 Q to 11 Q.

- Ifyes, go to step 4.

- If not, the rear oxygen sensor heater fails and
please replaceit. W

SMA130302011

4. Turn the ignition switch to the ON position, check if
the voltage at the pin D of C-228 is battery voltage.

- Ifyes, go to step 5.

- If not, the lead between the pin D of C-228 and
the front compartment fuse box FB18 fails and
please repairit. Wl 2

C-228

=X

SMA130302012
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5. Turn the ignition switch to the LOCK position,
disconnect the ECM connector C-201 and check if
the lead between the pin C of C-228 and the pin E4
of C-201 has short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 6.

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. B
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P0105 No signal change in the intake air pressure sensor (frozen)

P0106 Improper intake air pressure sensor
P0107 Intake air pressure sensor short to ground
P0108 Intake air pressure sensor short to power

Rt

Intake air pressure/
temperature sensor

] c-211
B D A c
E25 [Ese |E40 |E1s
IATS IAPS GND 5V
RTN
ECM(ENGINE CONTROL MODULE) €201
ERIERIOCICIDICIOIDICICIOICIOICIRNe)
Gl ]@6e@0@@®@0R®®®E®
IERIERIICIOICIOICICICICICIGICIOIS) W
R ERIICIDIIOIOIOICIOIOIDICIOIC)

WDA130226

Fault code definition and fault causes

DTC DTC definition DTC detection DTC triggering Possible causes
condition condition
No signal change in Engine running No signal in the ’ Faylure of .the
P0105 . X . . intake air
the intake air normally intake air pressure
pressure sensor
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DTC DTC definition

DTC detection
condition

DTC triggering
condition

Possible causes

pressure sensor
(frozen)

sensor detected by
the ECM

Failure of the
intake air
pressure sensor
circuit
Failure of the
engine control
module

Improper intake air
pressure sensor

P0106

Engine running
normally

Improper intake air
pressure sensor

Failure of the
intake air
pressure sensor
Failure of the
intake air
pressure sensor
circuit
Failure of the
engine control
module

Intake air pressure
sensor short to
ground

P0107

Engine running
normally

Intake air pressure
sensor short to
ground

Failure of the
intake air
pressure sensor
Failure of the
intake air
pressure sensor
circuit
Failure of the
engine control
module

Intake air pressure
sensor short to
power

P0108

Engine running
normally

Intake air pressure
sensor short to
power

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.

WWW.DIGITALKHODRO.COM

021 62 99 92 92




WWW.DIGITALKHODRO.COM

021 62 99 92 92

03 - Engine Electronic Controls

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:

[F¥l Note

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

. Turn the ignition switch to the ON position, connect
the diagnostic device and check if the "intake air
pressure data flow" severely deviates from the
ambient pressure for about 101 kpa (in which the
actual value is relevant to the atmospheric pressure).

- If yes, the intake air pressure sensor fails and
please repair or replace it. W
- If not, go to step 2.

. Disconnect the intake air pressure/temperature
sensor connector and check if the connector pin is
corrosive, tainted or loose. And check if the wiring
harness is damaged.

- If yes, the connector/wiring harness fails and
please repair or replace it. W
- If not, go to step 3.

. 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. W
- If not, go to step 4.
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4. Turn the ignition switch to the ON position,

disconnect the intake air pressure/temperature
sensor connector C-211 and check if the voltage at
the pin C of C-211is 5 V.

- Ifyes, go to step 5.

- If not, the lead between the pin C of C-211 and
the pin E18 of C-201 fails and please repair it.

5. Turn the ignition switch to the LOCK position,

disconnect the ECM connector C-201 and intake air
pressure/temperature sensor connector C-211, and
check if the circuit between the pin A of C-211 and
the pin E40 of C-201 has short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 6.

6. Turn the ignition switch to the LOCK position, check

if the circuit between the pin D of C-211 and the pin
E59 of C-201 has short or open circuit.

- If yes, repair the defective lead. Wl

- Ifnot,gotostep 7.

7. 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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- If yes, locate fault causes from other symptoms.

- If not, the fault has been rectified. W

P0112 Intake air temperature sensor signal low input

P0113 Intake air temperature sensor signal high input

Intake air pressure/

7.L: temperature sensor
C-211

E25 ESS E40 E18

IATS IAPS  GND 5V
RTN

ECM(ENGINE CONTROL MODULE) {C-201

N EROICIDIGIOIOICICIDICIOIDIDIS)
Il 100000000 0@0®E®®
R R SIOIOICIOIOIOICICICIGIOIOID) w
I 100000 @®@O®®E®

WDA130226

Fault code definition and fault causes
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DTC DTC definition DTC detection DTC triggering Possible causes
condition condition

° Failure of the

intake air

pressure sensor

The intake air |+ Fajlure of the

Intake air Engine running temperature sensor intake air
P0112 temperature sensor normally signal pin opposite to temperature
signal low input ECM end short to sensor circuit
ground *  Failure of the
engine control

module

° Failure of the

intake air

The intake air pressure sensor

. temperature sensor |°  Failure of the

0113 ) Intatke ar Engine running | signal pin opposite to intake air

enjperlahgri _senstor normally ECM end short to temperature
signal high inpu power or internal sensor circuit
circuit damaged |®  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 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.

[l Note

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

1. Disconnect the intake air pressure/temperature
sensor connector and check if the connector pin is
corrosive, tainted or loose. And check if the wiring
harness is damaged.

- If yes, the connector/wiring harness fails and
please repair or replace it. W

- 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. W

- If not, go to step 3.

. Turn the ignition switch to the LOCK position,
disconnect the intake air pressure/temperature

sensor connector C - 211 and check if the resistance
between the pins A and B of C - 211 is normal (the
rated resistance is 2.5 KQ + 5% at 20°C).

- Ifyes, go to step 4.

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

. Turn the ignition switch to the ON position,
disconnect the intake air pressure/temperature
sensor connector C-211 and check if the voltage at
the pin C of C-211is 5 V.

- Ifyes, go to step 5.

- If not, the lead between the pin C of C-211 and
the pin E18 of C-201 fails and please repair it.
[
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5. Turn the ignition switch to the LOCK position,
disconnect the ECM connector C-201 and intake air
pressure/temperature sensor connector C-211, and
check if the lead between the pin A of C-211 and the
pin E40 of C-201 has short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 6.

COEI00000000000006

CIM00000000000000

CIEI0000000000000O

0000000000000
E40

SMA130302017

6. Turn the ignition switch to the LOCK position, check
if the lead between the pin C of C-211 and the pin
E25 of C-201 has short or open circuit.

- If yes, repair the defective lead. W

- Ifnot, go to step 7.

SMA130302022

7. 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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P0116 Improper engine coolant temperature sensor

P0117 Engine coolant temperature sensor circuit low input
P0118 Engine coolant temperature sensor circuit high input

ECM(ENGINE CONTROL MODULE)

5V RTN2 ECT

E4D

E41

Coolant temperature
@ sensor
C-221
ERIEROICIOICIOIIGIOIDICICIDIDIE)
(2] ]@@@@0@®@E®®E®EEE® &
ClE00000000000@®® W 5
ER R IGIOIGISISIOIOIDICIDINICIGUS)
Fault code definition and fault causes
DTC DTC definition DTC detection DTC triggering Possible causes
condition condition
Improper engine Improper engine ) Failure of the
Engine running coolant
P0116 coolant temperature normally coolant temperature temperature
sensor sensor sensor
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DTC

DTC definition

DTC detection
condition

DTC triggering
condition

Possible causes

* Failure of the
coolant
temperature
sensor circuit
° Failure of the
engine control
module

PO117

Engine coolant
temperature sensor
circuit low input

Engine running
normally

Coolant temperature
sensor short or open
circuit

° Failure of the
coolant
temperature
sensor
* Failure of the
coolant
temperature
sensor circuit
° Failure of the
engine control
module

P0118

Engine coolant
temperature sensor
circuit high input

Engine running
normally

Coolant temperature

sensor signal short

to power or internal
circuit damaged

° 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.

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. Check if the engine coolant temperature sensor
connector is corrosive, tainted or loose. And check
if the wiring harness is damaged.

- If yes, the connector/wiring harness fails and
please repair or replace it. Wl
- If not, go to step 2.

2. Turn the ignition switch to the LOCK position,
disconnect the coolant temperature sensor connector
C-221 and check if the resistance between the pins
1 and 2 of C-221 is normal (the rated resistance is

25KQ +5% at207C).

- Ifyes, go to step 3.

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

(o]
3. Turn the ignition switch to the LOCK position,

disconnect the ECM connector C-201 and coolant

temperature sensor connector C-221, and check if

the lead between the pin E41 of C-201 and the pin

1 of C-221 has short or open circuit. a0

- If yes, repair the defective lead. W R T
0000000000000

- If not, go to step 4. CIE00000000000000 j
0000000000000

SEWS

SMA130302024
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4. Turn the ignition switch to the LOCK position, check
if the lead between the pin E40 of C-201 and the pin
2 of C-221 has short or open circuit.

- If yes, repair the defective lead. Wl €203

- If not, go to step 5. 0000000000000
0000000000000
CH00000000000OOO j
F000060600060600000

SMA130302025

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. B
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P0122 Throttle position sensor circuit low input

P0123 Throttle position sensor circuit high input

ECM(ENGINE CONTROL MODULE)

5v
RTN

SER
GND

TPS

E19

E38

EZ26

Throttle position
sensor

ERIERIOIOIOICIOIDIOICIOIOIDIOIE)
ERERCIIOIOIGIOIOIOIDISIOISIOIO)
CIE00000Re00000®®® W
OO ®
Fault code definition and fault causes
DTC DTC definition DTC detection DTC triggering Possible causes
condition condition
Throttle position | The ignition switch in | Failure of the throttle | *  Failure of the
P0122 sensor circuit low the ON or START position sensor throttle position
input position detected by the ECM sensor
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DTC

DTC definition

DTC detection
condition

DTC triggering
condition

Possible causes

* Failure of the
throttle position
sensor circuit
° Failure of the
engine control
module

P0123

Throttle position
sensor circuit high
input

The ignition switch in
the ON or START
position

Failure of the throttle
position sensor
detected by the ECM

* Failure of the
throttle position
sensor
i Failure of the
throttle 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.

* 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.

* 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.

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:

El Note

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

1. Check if the throttle position sensor connector is
corrosive, tainted or loose. And check if the wiring
harness is damaged.

- If yes, the connector/wiring harness fails and
please repair or replace it. W
- If not, go to step 2.
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2. Turn the ignition switch to the LOCK position,

disconnect the throttle position sensor connector
C-212 and check if the resistance between the pins

1and 2 of C-212is 2 KQ * 20%.
- Ifyes, go to step 3.

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

3. Turn the ignition switch to the ON position,

disconnect the throttle position sensor connector
C-212 and check if the voltage at the pin 1 of C-212
is5V.

- Ifyes, go to step 4.

- If not, the lead between the pin 1 of C-212 and
the pin E19 of C-201 fails and please repair it.

. Turn the ignition switch to the LOCK position,
disconnect the throttle position sensor connector
C-212 and ECM connector C-201, and check if the
lead between the pin 2 of C-212 and the pin E39 of
C-201 has short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 5.
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5. Turn the ignition switch to the LOCK position, check
if the lead between the pin 3 of C-212 and the pin
E26 of C-201 has short or open circuit.

- If yes, repair the defective lead. Wl

- If not, go to step 6.

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. B
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P0201 Cylinder 1 - injector control circuit open circuit

P0202 Cylinder 2 - injector control circuit open circuit
P0203 Cylinder 3 - injector control circuit open circuit
P0204 Cylinder 4 - injector control circuit open circuit
P0261 Cylinder 1 - injector control circuit short to ground
P0262 Cylinder 1 - injector control circuit short to power
P0264 Cylinder 2 - injector control circuit short to ground
P0265 Cylinder 2 - injector control circuit short to power
P0267 Cylinder 3 - injector control circuit short to ground
P0268 Cylinder 3 - injector control circuit short to power
P0270 Cylinder 4 - injector control circuit short to ground
P0271 Cylinder 4 - injector control circuit short to power
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Battery
+
B85 30
Instrument
[ }===zzzzz=z:= b Main relay fuselrelay box
------------ RLYS8
. ( ) o 15A -
C-229)
85 a7
C4 cz
A A A A
% ‘l Injector 1 % ” Injector 3 @ ” Injector 4 % ” Injector 2
B B B B
E32 ESO E49 EB4 EB3

MAIN INJ#A INJEC INJ#D INJ#B
POWER RELAY
ECM(ENGINE CONTROL MODULE)

K N (O I O DI CICIOIOIOIDIOIOIDIDIC) .
CI000000000@@®®@®
Gl ]0@@@@®@®®®EO®®® w MW diei
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Fault code definition and fault causes
DTC DTC definition DTC detection DTC triggering Possible causes
condition condition
*  Failure of the
injector
Cylinder 1 - injector Injector circuit short " ralbreotine
P0201 control circuit open |  Engine running J ¢ q injector circuit
circuit 0 groun *  Failure of the
engine control
module
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DTC

DTC definition

DTC detection
condition

DTC triggering
condition

Possible causes

P0202

Cylinder 2 - injector
control circuit open
circuit

Engine running

Injector circuit short
to ground

* Failure of the
injector

* Failure of the

injector circuit

° Failure of the

engine control
module

P0203

Cylinder 3 - injector
control circuit open
circuit

Engine running

Injector circuit short
to ground

° Failure of the
injector

* Failure of the

injector circuit

* Failure of the

engine control
module

P0204

Cylinder 4 - injector
control circuit open
circuit

Engine running

Injector circuit short
to ground

* Failure of the
injector

° Failure of the

injector circuit

° Failure of the

engine control
module

P0261

Cylinder 1 - injector
control circuit short
to ground

Engine running

Injector circuit short
to ground

° Failure of the
injector

i Failure of the

injector circuit

° Failure of the

engine control
module

P0262

Cylinder 1 - injector
control circuit short
to power

Engine running

Injector circuit short
to ground

° Failure of the
injector

° Failure of the

injector circuit

* Failure of the

engine control
module

P0264

Cylinder 2 - injector
control circuit short
to ground

Engine running

Injector circuit short
to ground

* Failure of the
injector

. Failure of the

injector circuit

. Failure of the

engine control
module

P0265

Cylinder 2 - injector
control circuit short
to power

Engine running

Injector circuit short
to ground

° Failure of the
injector

* Failure of the

injector circuit

* Failure of the

engine control
module
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DTC

DTC definition

DTC detection
condition

DTC triggering
condition

Possible causes

P0267

Cylinder 3 - injector
control circuit short
to ground

Engine running

Injector circuit short
to ground

* Failure of the
injector

* Failure of the

injector circuit

° Failure of the

engine control
module

P0268

Cylinder 3 - injector
control circuit short
to power

Engine running

Injector circuit short
to ground

° Failure of the
injector

* Failure of the

injector circuit

* Failure of the

engine control
module

P0270

Cylinder 4 - injector
control circuit short
to ground

Engine running

Injector circuit short
to ground

* Failure of the
injector

° Failure of the

injector circuit

° Failure of the

engine control
module

P0271

Cylinder 4 - injector
control circuit short
to power

Engine running

Injector circuit short
to ground

° Failure of the
injector

i Failure of the

injector 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, wait until its natural flameout.

* 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:

WWW.DIGITALKHODRO.COM

021 62 99 92 92




WWW.DIGITALKHODRO.COM

021 62 99 92 92

03 - Engine Electronic Controls

[Fl] Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.
* The control principles and modes of the four injectors are the same. Therefore, cylinder 1 injector is

given as an example to check the faults.

1. Check if the injector connector is corrosive, tainted
or loose and if the wiring harness is damaged.

- If yes, the connector/wiring harness fails and
please repair or replace it. W
- If not, go to step 2.

. Turn the ignition switch to the LOCK position,
disconnect the cylinder 1 injector connector C-216
and check if the resistance between the pins A and
B of C-216 is normal. (The rated resistance is 11 Q
~ 16 Q at207C)

- Ifyes, go to step 3.

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

3. Turn the ignition switch to the ON position,
disconnect the cylinder 1 injector connector C-216
and check if the voltage at the pin A of C-216 is
battery voltage.

- Ifyes, go to step 4.

- If not, the lead between the pin A of C-216 and
the front compartment fuse box FB19 fails and
please repairit. Wl
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4. Turn the ignition switch to the LOCK position,

disconnect the ECM connector C-201 and the
cylinder 1 injector connector C-216, and check if the
lead between the pin B of C-216 and the pin E50 of
C-201 has short or open circuit.

- If yes, repair the defective lead. Wl

- If not, go to step 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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P0301 Cylinder 1 misfire

P0302 Cylinder 2 misfire
P0303 Cylinder 3 misfire
P0304 Cylinder 4 misfire

Battery
+
85 30
! Main relay FBE36 f Ins}ru:-'nenp:o
L_zﬂ-::—_:—_—_:é. e % - us X
85 87
c4 Ccg
B
Q0 00 Ignition cail
A c
Spark plug Spark plug Spark plug Spark plug
E32 E03 EO7
MAIN COILA colLe
POWER RELAY
ECM(ENGINE CONTROL MODULE)
LI ]00000@0OE00 @@
ClI @000 @@®0@®®®E® €201 —
CIE1000P0RR00@0@®® W b
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Fault code definition and fault causes
DTC DTC definition DTC detection DTC triggering Possible causes
condition condition
. . Cylinder 1 misfire |, :
P0301 Cylinder 1 misfire | =N9iN€ running detected by the Failure of the
normally X : . ignition coil
diagnostic device
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DTC

DTC definition

DTC detection
condition

DTC triggering
condition

Possible causes

Failure of the
spark plug or
ignition cable
Failure of the
ignition coil circuit
Failure of the
engine control
module

P0302

Cylinder 2 misfire

Engine running
normally

Cylinder 2 misfire
detected by the
diagnostic device

Failure of the
ignition coil
Failure of the
spark plug or
ignition cable
Failure of the
ignition coil circuit
Failure of the
engine control
module

P0303

Cylinder 3 misfire

Engine running
normally

Cylinder 3 misfire
detected by the
diagnostic device

Failure of the
ignition coil
Failure of the
spark plug or
ignition cable
Failure of the
ignition coil circuit
Failure of the
engine control
module

P03041

Cylinder 4 misfire

Engine running
normally

Cylinder 4 misfire
detected by the
diagnostic device

Failure of the
ignition coil
Failure of the
spark plug or
ignition cable
Failure of the
ignition coil 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.

WWW.DIGITALKHODRO.COM

021 62 99 92 92




WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - Engine Electronic Controls

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:

[F¥l Note

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

1. Check if the ignition coil connector is loose or
disengaged. And check if the wiring harness has
leakage of electricity or is damaged.

- If yes, the connector/wiring harness fails and
please repair or replace it. W

- If not, go to step 2.

2. 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 3.

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

3. Turn the ignition switch to the ON position,
disconnect the ignition coil connector C-222 and
check if the pin B of C-222 is battery voltage.

- Ifyes, go to step 4.

- If not, the lead between the pin B of C-222 and
the front compartment fuse box FB36 fails and
please repairit. W

SMA130302030
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4. Turn the ignition switch to the LOCK position,
disconnect the ECM connector C-201 and the ignition
coil connector C-222, and check if the lead between
the pin A of C-222 and the pin E3 of C-201 has short
or open circuit.

- If yes, repair the defective lead. Wl

SEss88ssss58s82e
@@
- If not, go to step 5. CI10000000000000® )
6000000000000
E3
SMA130302031

5. Turn the ignition switch to the LOCK position, check
if the lead between the pin C of C-222 and the pin
E7 of C-201 has short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 6.

SMA130302032

6. Check if the ignition cail itself fails.

- If yes, the ignition coil fails and please replace it.
- Ifnot,gotostep 7.

7. 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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P0321 Crankshaft TDC signal failure

P0322 Crankshaft position sensor signal failure

ECM(ENGINE CONTROL MODULE)

POS1 POS2

E47 E46

o~
\

———— Crankshaft position sensor
2]O00ROOEEOE®EH®
[2 ][« @@ ®EeE 6@ e e @6 e 6
ERIERIGIOICIOICICICICIOICIOICIOIC) w (BBm)h-
IO E®E 6 6@ E 6@ e
Fault code definition and fault causes
DTC DTC definition DTC detection DTC triggering Possible causes
condition condition
Failure of the ’ Fi:_l:r:i Sc;Tatff:e
P0321 Crgnkshaﬂ ThC Engine starting crankshaft position position sensor
signal failure sensor detected by .
° Failure of the
the ECM
crankshaft
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DTC

DTC definition

DTC detection
condition

DTC triggering
condition

Possible causes

position sensor
circuit
* Failure of the
engine control
module

P0322

Failure of the
crankshaft position
sensor signal

Engine starting

Failure of the
crankshaft position
sensor detected by

the ECM

* 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 s 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 crankshaft position sensor connector is
corrosive, tainted or loose and if the wiring harness

is damaged.

- If yes, the connector/wiring harness fails and
please repair or replace it. Wl
- If not, go to step 2.
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2. Turn the ignition switch to the LOCK position,
disconnect the crankshaft position sensor connector
C-223 and check if the resistance between the pins
1 and 2 of C-223 is normal. (The rated resistance is
860 Q +20% at 23C)

- Ifyes, go to step 3.

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

SMA130302033

3. Check if the crankshaft position sensor is stained
with foreign matters and damaged.

- If yes, the crankshaft position sensor fails and
please clear or replace it. W
- If not, go to step 4.

4. Turn the ignition switch to the LOCK position,
disconnect the ECM connector C-201 and the
crankshaft position sensor connector C-223, and
check if the lead between the pin 1 of C-223 and the

pin E47 of C-201 has short or open circuit.

- If yes, repair the defective lead. W 0000000000000
0000000000000 j
0000000000000

- If not, go to step 5. 0000000000006

SMA130302034
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5. Turn the ignition switch to the LOCK position, check
if the lead between the pin 2 of C-223 and the pin
E46 of C-201 has short or open circuit.

- If yes, repair the defective lead. Wl €223

- If not, go to step 6.
(Banl)

SMA130302035

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. B
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yARE P0327 Knock sensor signal circuit low input

P0328 Knock sensor signal circuit high input

ECM(ENGINE CONTROL MODULE)

KMNK HI KNK LO
E30 E31l
, 3
! G- by
A B
Knock sensor
C-210)
2]O00ROOEEOE®EH®
[2 ][« @@ ®EeE 6@ e e @6 e 6 qlﬁj
ERIERIGIOICIOICICICICIOICIOICIOIC) W /) &
IO E®E 6 6@ E 6@ e
Fault code definition and fault causes
DTC DTC definition DTC detection DTC triggering Possible causes
condition condition
Failure of the
Knock . | Knock . | knock sensor
P0327 nock sensor signa Engine running nock sensor signa Failure of the
circuit low input circuit low input
knock sensor
circuit
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DTC

DTC definition

DTC detection
condition

DTC triggering
condition

Possible causes

Failure of the
engine control
module

P0328

Knock sensor signal
circuit high input

Engine running

Knock sensor signal
circuit high input

Failure of the
knock sensor
Failure of the
knock 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.
n * 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:

[F Note

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

1. Check if the knock sensor connector is corrosive,
tainted or loose. And check if the wiring harness is

subject to electromagnetic interference etc..

- If yes, the connector/wiring harness fails and

please repair or
- If not, go to step

WWW.DIGITALKHODRO.COM

replaceit. W
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2. Turn the ignition switch to the LOCK position,
disconnect the knock sensor connector C-210 and
check if the resistance between the two pins of the
knock sensor is greater than 1 M Q.

- Ifyes, go to step 3.

- If not, the knock sensor fails and please replace A B

it. W

SMA130302036

3. Turn the ignition switch to the LOCK position,
disconnect the ECM connector C-201 and the knock
sensor connector C-210, and check if the lead
between the pin A of C-210 and the pin E30 of C-201
has short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 4. [;T_l
C-201

0000000000000
CIEICR0OMO0OO®
EE00000000000000 j
CI5E100000600000006
E30
SMA130302037
4. Turn the ignition switch to the LOCK position, check
if the lead between the pin B of C-210 and the pin
E31 of C-201 has short or open circuit.
- If yes, repair the defective lead. Wl
- If not, go to step 5.
0000000000000
0000000000006
0000000000000 j
06006006000000006
E31
SMA130302038

5. 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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- If yes, locate fault causes from other symptoms.

- If not, the fault has been rectified. W
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P0340 Improper camshaft position sensor

P0341 Camshaft position sensor poor contact
P0342 Camshaft position sensor short to ground
P0343 Camshaft position sensor short to power

ECM(ENGINE CONTROL MODULE) (C-201

SER 5V
GND _CAM _RTN
E39 |E42 |E19

1 2 3
Camshaft
e re—— osition sensor
PR 3
ENIEROICIOICIOIOICICIICIOIDIDIS)
][+ ]@@6E®®@@@®®E®E®E®E C201
ERIERCIOIOIOICICIOICIOICIOICIOIC) w B
EE IR SIOISISISIOIOIOIOIOIDISICIO)
Fault code definition and fault causes
DTC DTC definition DTC detection DTC triggering Possible causes
condition condition
P0340 Improper camshaft | The ignition switch in | Improper camshaft |*  Improper timing
position sensor the ON position position sensor belt position
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DTC DTC definition DTC detection DTC triggering Possible causes
condition condition
* Failure of the
camshaft position
sensor
” - .| Camshaft position |  Failure of the
P0341 Camshaft position | The ignition svylltch N ensor unstable camshaft position
sensor poor contact | the ON position signal sensor circuit
° Failure of the
engine control
module
* Failure of the
camshaft position
sensor
Camshatt position The ignition switch in Casngflg?vsi?i?:tlon ) Failure of th(-e
P0342 sensor short to 9 e g camshaft p_osn_lon
ground the ON position harness short to sensor circuit
ground ° Failure of the
engine control
module
° Failure of the
camshaft position
sensor
Camshatt position The ignition switch in Casn;lzz];tvsi?isr:tlon ) nallge of th?
P0343 sensor short to 9 by g camshaft position
the ON position harness short to sensor circuit
power
power P’ 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. Check if the camshaft position sensor connector is

corrosive, tainted or loose and if the wiring harness
is damaged.

- If yes, the connector/wiring harness fails and
please repair or replace it. Wl
- If not, go to step 2.

. Check if the timing belts are installed correctly.
- Ifyes, go to step 3.

- If not, reinstall the timing belts. W

. Turn the ignition switch to the ON position,
disconnect the camshaft position sensor connector
C-220 and check if the pin 3 of C-220is 5 V.

- Ifyes, go to step 4.

- If not, the lead between the pin 3 of C-220 and
the pin E19 of ECM C-201 fails and please repair
it. W

. Turn the ignition switch to the LOCK position,
disconnect the camshaft position sensor connector
C-220 and the ECM connector C-201, and check if
the lead between the pin 1 of C-220 and the pin E39
of C-201 has short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 5.

WWW.DIGITALKHODRO.COM
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5. Turn the ignition switch to the LOCK position, check
if the lead between the pin 2 of C-220 and the pin
E42 of C-201 has short or open circuit.

- If yes, repair the defective lead. Wl

- If not, go to step 6.

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. B

WWW.DIGITALKHODRO.COM

012}
[elelolelo]
Slolclole]

SMA130302041

021 62 99 92 92



WWW.DIGITALKHODRO.COM

021 62 99 92 92

03 - Engine Electronic Controls

AN P0444 Carbon canister solenoid valve control circuit open circuit

P0458 Carbon canister solenoid valve control circuit low input
P0459 Carbon canister solenoid valve control circuit high input

Battery

Main relay
(RLY8)

»

Instrument
fuse/relay box

15A

E32

cz2

i

Carbon canister
solenoid valve

E37

MAIN

CccpP
POWER RELAY

ECM(ENGINE CONTROL MODULE) (C-201

®
@

(EIOIDICICIDIOIOIDIDIE)
SISIDIDIOIOIDIOIDIOIC)
POOWWDEOOOWOO®O®®E®
OO E

[ 1

N

[e]les][=]

[ca][es][cz][]

e

mTEE

W

B

WDA130224

Fault code definition and fault causes

DTC

DTC definition

DTC detection
condition

DTC triggering
condition

Possible causes

P0444

Carbon canister
solenoid valve

control circuit open

circuit

Engine running

Carbon canister
solenoid valve wiring
harness open circuit

Failure of the
carbon canister
solenoid valve
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DTC

DTC definition

DTC detection
condition

DTC triggering
condition

Possible causes

* Failure of the
carbon canister
solenoid valve

circuit

° Failure of the
engine control

module

P0458

Carbon canister
solenoid valve
control circuit low
input

Engine running

The carbon canister
solenoid valve wiring
harness short to
ground

° Failure of the
carbon canister
solenoid valve

° Failure of the
carbon canister
solenoid valve

circuit

° Failure of the
engine control

module

P0459

Carbon canister
valve control circuit
high input

Engine running

. °
The carbon canister

solenoid valve wiring
harness short to
power

° Failure of the
carbon canister
solenoid valve
Failure of the
carbon canister
solenoid valve
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:

[ Note

* Please verify again if the DTC and its symptoms are present after fault is rectified.
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1. Check if the carbon canister solenoid valve connector
is corrosive, tainted or loose and if the wiring harness
is damaged.

- If yes, the connector/wiring harness fails and
please repair or replace it. Wl
- If not, go to step 2.

2. Turn the ignition switch to the LOCK position,
disconnect the carbon canister solenoid valve
connector C-209 and check if the resistance between
the pins A and B of C-209 is normal. (The normal

resistance in normal temperature is 26 Q +4 Q).
- Ifyes, go to step 3.

- If not, the carbon canister solenoid valve fails and
please replace it. W

SMA130302042

3. Turn the ignition switch to the ON position and check
if the voltage at the pin A of C-209 is battery voltage.

- If yes, go to step 4.

- If not, the lead between the pin A of C-209 and
the front compartment fuse box FB19 fails and =
please repairit. W (AY8)

Lv]

SMA130302043
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4. Turn the ignition switch to the LOCK position,
disconnect the ECM connector C-201 and check if
the lead between the pin B of C-209 and the pin E37
of C-201 has short or open circuit.

- If yes, repair the defective lead. W

- 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

WWW.DIGITALKHODRO.COM
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P0480 Cooling fan relay control circuit failure (low speed)

P0481 Cooling fan relay control circuit failure (high speed)
P0691 Cooling fan relay control circuit short to ground (low speed)
P0692 Cooling fan relay control circuit short to power (low speed)
P0693 Cooling fan relay control circuit short to ground (high speed)
P0694 Cooling fan relay control circuit short to power (high speed)

Battery
+
86 [3 Iﬂﬁ |30 Fan
Front . 1 Instrument | £, rojay K. &. relay box
FBOS N N e o IO U A B B B T, Fan rela
Peetor |9 ) & | Eﬂ '}J (owspeso)
85 a7 85 B7
1 4 5 8
1|3 3 | €199 A\ A 03
1 SPEED SPEED A -4 4 ) 8
< PESISTOR PESISTOR <= c-51o<7> <>
LH Electric fan RH Electric fan
@) COOLING FAN COOLINGFAN@ 0
MOTOR LH MOTOR RH
z _ T 8o @
l. N\ 3
R q
P o
E62 E52
FANT FANZ
ECM(ENGINE CONTROL MODULE) (C-201
LI]000@0@OOO0OO@O® [
[2 ][+ ]@@®EEE@E®EEEE®EE®
RN OIOIOIOIOICIOIOIOIOIGIOICIC) w
L]0 @@@O@E@@O®@E®E® — EEE El B
L S o N O 0 )
[]fre]leJLe (7 e (s L« = =]+ ] | €209 a[s]7 ol &2
[22][21][z0][1e][1e][17][16][ 15][14][12][2] | B 1817[18]15]14[13[12[11]10] B 1
o o 2 3
] X Kg .. G
1]2]s]4]5|6]7]8 s [10][11[12[13| €-307 _:_‘2 0 5'_?|e’=_ [T 1] " :
14151617 18] 18] 20]21 22 [ 23] 24 25 28| 9 [10]11]12]13]1a]15[18] L o Fl
Fault code definition and fault causes
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DTC

DTC definition

DTC detection
condition

DTC triggering
condition

Possible causes

P0480

Cooling fan relay
control circuit failure
(low speed)

The engine running
normally with the
coolant temperature
more than 95C

The relay wiring
harness open circuit

Failure of the
relay
Failure of the
relay control
circuit
Failure of the
engine control
module

P0691

Cooling fan relay
control circuit short
to ground (low
speed)

The engine running
normally with the
coolant temperature
more than 95C

The relay wiring
harness short to
ground

Failure of the
relay
Failure of the
relay control
circuit
Failure of the
engine control
module

P0692

Cooling fan relay
control circuit short
to power (low speed)

The engine running
normally with the
coolant temperature
more than 95C

The relay wiring
harness short to
power

Failure of the
relay
Failure of the
relay control
circuit
Failure of the
engine control
module

P0481

Cooling fan relay
control circuit failure
(high speed)

The engine running
normally with the
coolant temperature
more than 99°C

The relay wiring
harness open circuit

Failure of the
relay
Failure of the
relay control
circuit
Failure of the
engine control
module

P0693

Cooling fan relay
control circuit short
to ground (high
speed)

The engine running
normally with the
coolant temperature
more than 99°C

The relay wiring
harness short to
ground

Failure of the
relay
Failure of the
relay control
circuit
Failure of the
engine control
module

P0694

Cooling fan relay
control circuit short
to power (high
speed)

The engine running
normally with the
coolant temperature
more than 99°C

The relay wiring
harness short to
power

Failure of the
relay
Failure of the
relay control
circuit
Failure of the
engine control
module

DTC test procedures:
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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 cooling fan fuses FB17 (15A) and MFO1
(40A) are normal.

- Ifyes, go to step 2.

- If not, the fuse FB17 or MFO1 fails and please
replace it. Wl

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 to check if the closed
contact is normal.

- Ifyes, go to step 3.

- If not, the low speed cooling fan relay fails and
please repairit. W

3. Pull out the low 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 FB17 and the
low speed cooling fan relay pin 86 fails and please
repairit. W

Fan relay
(low speed)

SMA130302069
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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 E52 of C-202 has short or open circuit.

. . [Js0
- If yes, repair the defective lead. N ] - [es \ oo

— (low speed)

- If not, go to step 5.

C-201,
DOE10000000000000@
0000000000000
0000000000000 j
0000000000000
5. Pull out the low 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 —{J% Fan relay

low speed cooling fan relay pin 30 fails and please l = 02\ gow speet

repairit. W

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 T ‘
cooling fan relay and the pins 3 of C-108 and 3 of w] _ o (E‘;‘v”s’s':e{j)
C-109 has short or open circuit. &

- If yes, repair the defective lead. W

- Ifnot,gotostep 7.

SMA130302072
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7. Disconnect the cooling fan connectors C-108 and

C-109 and check if the lead between the ground point
and the pins 2 of C-108 and 2 of C-109 is normal.

- Ifyes, go to step 8.

- If not, the lead between the ground point and the
pins 2 of C-108 and 2 of C-109 fails and please
repairit. W

. 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 fails and please repair it.

. Pull out the high speed cooling fan relay and check
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 10.

- If not, the high speed cooling fan relay fails and
please repairit. W

WWW.DIGITALKHODRO.COM
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10. Pull out the low speed cooling fan relay to check if
the voltage of its pin 86 is battery voltage.

- If yes, go to step 11.

- If not, the lead between the fuse FB17 and the Fan relay
high speed cooling fan relay pin 86 fails and (high speed)
please repairit. W

11. Pull out the high speed cooling fan relay, disconnect
the ECM connector C-202 and check if the lead
between the pin 85 of the high speed cooling fan
relay and the pin E52 of C-202 has short or open

circuit.
o) S (e,
- If yes, repair the defective lead. W 87
- If not, go to step 12. l—l
n C-201
=mm [olclolelelolololololololale]
0000000000000
0000000000000 )
D000000060000006
12. Pull out the low speed cooling fan relay to check if
the voltage of its pin 30 is battery voltage.
- Ifyes, go to step 13.
- If not, the lead between the fuse MFO1 and the — 0 Py
high speed cooling fan relay pin 30 fails and 0 _ 0% \inigh speee
please repairit. W =

SMA130302077
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13. Pull out the high 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 high
speed cooling fan relay and the pins 1 of C-108 and e
1 of C-109 has short or open circuit. ] [Jss N\ o

L — (high speed)
87

- If yes, repair the defective lead. Wl

[a]

—

23

[L—=]]
"

- If not, go to step 14.

14. Disconnect the cooling fan connectors C-108 and
C-109 and check if the lead between the ground point
and the pins 2 of C-108 and 2 of C-109 is normal.

- Ifyes, the lead between the ground point and the
pins 2 of C-108 and 2 of C-109 fails and please
repairit. M

- If not, go to step 15.

SMA130302079

15. Disconnect the cooling fan connectors C-108 and
C-109 and check if the resistance value between the
pins 2 and 1 of C-108 or the pins 2 and 1 of C-109
is normal.

- Ifyes, go to step 16.

- If not, the cooling fan fails and please repair it.

el

SMA130302080

16. 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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- If yes, locate fault causes from other symptoms.

- If not, the fault has been rectified.

P0508 Idling stepper motor control circuit short to ground

P0509 Idling stepper motor control circuit short to power
P0511 Idling stepper motor control circuit failures

ECM(ENGINE CONTROL MODULE)

E22 E36 E35 E21

Stepper motor
[I] [I]

LI ]00000®WO®
CIE600@d@®®
ERERGIOIOIOIOICICIC)
RN SISISIOISIOIIIS)

DEEO®E
WEO®B®E® €293
CIOIGICICIC) "

WDA130228

Fault code definition and fault causes

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM

021 62 99 92 92

03 - Engine Electronic Controls

DTC

DTC definition

DTC detection
condition

DTC triggering
condition

Possible causes

P0508

Idling stepper motor
control circuit short
to ground

Engine idle running

Idling stepper motor
wiring harness short
to ground

* Failure of the

idling stepper
motor

° Failure of the

idling stepper

motor circuit

° Failure of the

engine control
module

P0509

Idling stepper motor
control circuit short
to power

Engine idle running

Idling stepper motor
wiring harness short
to power

i Failure of the

idling stepper
motor

° Failure of the

idling stepper

motor circuit

° Failure of the

engine control
module

P0511

Idling stepper motor
control circuit failures

Engine idle running

Failures of the idling *

stepper motor
detected by the ECM

° Failure of the
idling stepper
motor
Failure of the
idling stepper
motor circuit
g 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.

Check if the idling stepper motor connector is
corrosive, tainted or loose. And check if the wiring
harness is damaged.

- If yes, the connector/wiring harness fails and
please repair or replace it. Wl
- If not, go to step 2.

Turn the ignition switch to the LOCK position,
disconnect the idling stepper motor connector C-234
and respectively check if the resistance value
between the pins A and D of C-234 or the pins B and
C of C-234 is normal. (The rated resistance value is
53+5.3 Q@ at27C.)

- Ifyes, go to step 3.

- If not, the idling stepper motor fails and please
replaceit. W

. Turn the ignition switch to the LOCK position,

disconnect the ECM connector C-201 and the idling
stepper motor connector C-234 and check if the lead
between the pin A of C-234 and the pin E22 of C-201
has short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 4.

WWW.DIGITALKHODRO.COM
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4. Turn the ignition switch to the LOCK position, check
if the lead between the pin B of C-234 and the pin
E21 of C-201 has short or open circuit.
- If yes, repair the defective lead. Wl
- If not, go to step 5.
C-201 3
0000000000000
0000000000000
0000000000000 j
H00000000000000
E21
5. Turn the ignition switch to the LOCK position, check
if the lead between the pin C of C-234 and the pin
E35 of C-201 has short or open circuit.
- If yes, repair the defective lead. W
- If not, go to step 6.
0000000000000
0000000000000
0000000000006 j
CI5E1000606000000066
E35
6. Turn the ignition switch to the LOCK position, check
if the lead between the pin D of C-234 and the pin
E36 of C-201 has short or open circuit.
- If yes, repair the defective lead. Wl
- Ifnot,gotostep 7.
(C-201
0000000000000
0000000000000 j
CIE100000000000006
HD00000000000000
E36

7. 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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- If yes, locate fault causes from other symptoms.

- If not, the fault has been rectified. W

P0560 Improper system voltage signal

P0562 System voltage low
P0563 System voltage high

Fault code definition and fault causes

DTC

DTC definition

DTC detection
condition

DTC triggering
condition

Possible causes

P0560

Improper system
voltage signal

Engine running

System voltage
unstable

° Failure of the
battery
* Failure of the
generator
* Failure of the
engine control
module

P0562

System voltage low

Engine running

System voltage
lower than 9.5V

° Failure of the
battery
° Failure of the
generator
° Failure of the
engine control
module

P0563

System voltage high

Engine running

System voltage
higher than 16 V

S Failure of the
battery
* Failure of the
generator
¥ 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:
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[Fl] Note

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

1. Check if the battery/generator connector is corrosive,
tainted or loose. And check if the wiring harness is
damaged.

- If yes, the connector/wiring harness fails and
please repair or replace it. Wl
- If not, go to step 2.

. Check if the generated energy of the generator is in
the normal range.

- Ifyes, go to step 3.

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

. Check if the battery is normal.
- If yes, go to step 4.

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

. 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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P0627 Fuel pump relay control circuit open circuit

P0628 Fuel pump relay control circuit short to ground
P0629 Fuel pump relay control circuit short to power

Battery
+
:
158, Instrument
3 30 86 fuseirelay box
Fuelpump d Main relay €-504)
.................. I'S|8Y {2:::::: 2
./{ v P A . 5 | ruve
5 7 [87 ES
Fi6 c7 c4
1 3
Fuel valvel
@<1> \@\ @ level sensor
4 €523
2 4
v Ll
21 E61 532
FUEL MAIN
PUMP RLY POWER RELAY
Instrument cluster B D .
Microprocessor ECM(ENGINE CONTROL MODULE)(€-209)
L] PUOPEPEWOOOEPOO®®®
Ll 000000 ®®®@E®®E®® II
IR CIOIOIOIOICIOIOIOIOIOI DIOKD) W i
LTI ]E)E 666 6 E 6 E E 6 E E 6
N1 = [ e -
FEEE] FE] € 2 I 9 A 21 E T Y e
Fia|[F1s||F14|F1a) W |c|3]|c|;H;|e| lcn"cu:“cg“ r.a|
|FZDI|F|9“F|E|IF|?| lF\ZIIfH “Fluﬂ F9|
[17]18]18]20]21]22]23 24 |25] 28 27] 28] 29] 3031 [32] 3 _2' :3 ]T[zs ﬁr 7] é_
[1]z]s[«]sTe 7 e]owofr]rz[1s]ra[1s]1a] o [10]11[12[1a]14[15]16] L
WDA130221
Fault code definition and fault causes
DTC DTC definition DTC detection DTC triggering Possible causes
condition condition

Fuel pumprelay |,
control circuit open
circuit

Fuel pump relay
P0627 control circuit open
circuit

Failure of the
relay

The ignition switch in
the ON position
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DTC

DTC definition

DTC detection
condition

DTC triggering
condition

Possible causes

* Failure of the
relay control
circuit
* Failure of the
engine control
module

P0628

Fuel pump relay
control circuit short
to ground

The ignition switch in
the ON position

Fuel pump relay
control circuit short
to ground

* Failure of the
relay

* Failure of the

relay control
circuit

* Failure of the

engine control
module

P0629

Fuel pump relay
control circuit short
to power

The ignition switch in
the ON position

Fuel pump relay
control circuit short
to power

* Failure of the
relay

° Failure of the

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

[Fi Note

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

1. Check if the fuel pump relay RLY7 fails.

- If yes, the relay fails and please replace it.

- If not, go to step 2.
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2. Turn the ignition switch to the LOCK position and
check if the voltage at the pin 3 of the fuel pump relay
is the battery voltage.

- Ifyes, go to step 3.

- Ifnot, the lead between the pin 3 of the fuel pump 1 3
relay and the front compartment fuse box FB12 :::::\
fails and please repairit. W +)

2 5

SMA130302056

3. Turn the ignition switch to the LOCK position,
disconnect the ECM connector C-201, pull out the
fuel pump relay RLY7 and check if the lead between
the pin E61 of C-201 and the pin 1 of RLY7 has short
or open circuit.

- Ifyes, the lead between the pin E61 of C-201 and
the pin 1 of the RLY7 fails and please repair it.

|
- If not, go to step 4.

SMA130302057

4. Turn the ignition switch to the LOCK position and
check if the lead between the pin 2 of the fuel pump
relay and the ground point of G-205 has short or
open circuit.

- Ifyes, the lead between the pin 2 of the fuel pump
relay and the ground point of G-205 fails and
please repairit. W

- If not, go to step 5.

SMA130302058

5. Turn the ignition switch to the LOCK position and
check if the ground point of G-205 is corrosive or bad
grounded.
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- If yes, repair the G-205 ground point. [l
- If not, go to step 6.

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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P0645 A/C compressor relay control circuit open circuit

P0646 A/C compressor relay control circuit short to ground
P0647 A/C compressor relay control circuit short to power

Battery

+
1 ]3 i Instrurment
b fuse/relay box
R ‘-_&_\ r‘;lay €229
e RLYS
5 = (RLYS)
ci8 D&
1
AIC compressor
il
2
v
EB0
AC CLUTCH
RELAY
ECM(ENGINE CONTROL MODULE)
N ERIOIOIDICIOIDICIOIOIOIOIOIDIE) _ ]
ClI 6000000 @@®®® &) mm
(100000 @®®®®E®®®E® w —_—
[ ] OROHEE®OO®@EO@E®®
1 — [] ] [ [
El=E, L LR =l L L EEEE
|D|6I|D|5]b|4‘ |E"E”F| ICIE”C]?“CIE] |C||I|C|U” C?" CE]
Fault code definition and fault causes
DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
A/C compressor Engine running Relay connecting |, Failure of the
P0645 relay control circuit | normally with the A/C | wiring harness open relay
open circuit button on circuit
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DTC

DTC definition

DTC test condition

DTC triggering
condition

Possible causes

* Failure of the
relay control
circuit
* Failure of the
engine control
module

P0646

A/C compressor
relay control circuit
short to ground

Engine running
normally with the A/C
button on

Relay connecting
wiring harness short
to ground

* Failure of the
relay

* Failure of the

relay control
circuit

* Failure of the

engine control
module

P0647

A/C compressor
relay control circuit
short to power

Engine running
normally with the A/C
button on

Relay connecting
wiring harness short
to power

* Failure of the
relay

° Failure of the

relay 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 normal operating temperature, then turn on air conditioner.
* 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)

Diagnostic procedures:

[Fl] Note

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

1. Check if the A/C clutch relay fuse FB13 is faulty.

- If yes, replace the failed fuse. W

- If not, go to step 2.

2. Check if the A/C relay RLY9 is faulty.
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- Ifyes, replace the relay. Wl

- If not, go to step 3.

3. Turn the ignition switch to the ON position, pull out
the A/C relay (RLY9), and check if the voltage
between the pins 1 and 3 of the A/C relay is the
battery voltage.

- Ifyes, go to step 4.

- If not, the lead between the pins 1 and 3 of the
A/C relay (RLY9) and the front compartment fuse
box FB13 fails and please repair the defective
lead. W

SMA130302059

4. Turn the ignition switch to the LOCK position, pull
out the A/C relay (RLY9), and disconnect the ECM

connector C-201, and check if the lead between the
pin E60 of C-201 and the pin 2 of the A/C relay
(RLY9) has short or open circuit. ; .
- If yes, repair the defective lead. W E/jF:::::\
- If not, go to step 5. z J
C-201
0000000000000
EI100000000000000
0000000000000 j
C00000000000000
E60

SMA130302060

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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U0001 CAN communication diagnosis

Diagnostic
connector SRS ABS BCM
&-901 €111 €-501
CAN-H  CAN-L CAN-H  CAN-L CAN-H  CAN-L CAN-H  CAN-L
5 14 50 49 5 13 BO1 818
30 29 15 14 Q7 06 15 14 E33 E34
CAN-H CAN-L CAN-H CAN-L CAN-H CAN-L CAN-H CAN-L CAN-H CAN-L
Instrument cluster Left instrument AJC panel Right instrument ECM
€333 €203
N ER{OIOIDICIOIOIOIOIGIOIDIOINE) A nE€=20)
0000000000000 | | [EFLFFEIRED EEEEErTs,
1 1
ERERGICIOIOIOICIOICICIOIGIOIOI) B
[t OROOOEEO®@®®O®E®®E®
1 ] Jui]
= [ EEEEEEEEENB
L L DL L [| |~ 00000000 ||u|:q D
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[pri]srefersfear]pa [seea]pedaa]pa]perpu]elexdlenead] € @ |1?]1a[|9|2n]21 |22|23‘24]25|25[27|2&|29[30|31]nl@ [18]15[14]12[12[11]10] 6]
|3 ) o o e e [1]2]3]+]s]s[7]e]s]tofr1]12[13[14]15]16] all A 0 [ Bl el ! WDA130199

Fault code definition and fault causes

DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
_ _ ° Failure of the
The diagnostic wiring harness
CAN communication | The ignition switch in device cannot short/open circuit
U0001 ; . " . .
diagnosis the ON position communicate with |« Failure of the
ECM control module ECM
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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.

* 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)

Diagnostic procedures:

[Fi] Note

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

1. Check if the ECM control module pin/connector is
corrosive, tainted and loose. Check if the wiring
harness is interfered.

- If yes, the connector/wiring harness fails and
please repair or replace the connector/wiring
harness. Wl

- If not, go to step 2.

2. Turn the ignition switch to the LOCK position,

disconnect the ECM connector C-201, and check if
the lead between the pin 14 of the diagnostic
connector and the pin E34 of C-201 has short or
open circuit.

- If yes, repair the defective lead. W

- If not, go to step 3.
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3. Turn the ignition switch to the LOCK position, and
check if the lead between the pin 6 of the diagnostic
connector and the pin E33 of C-201 has short or

open circuit. €323
- If yes, repair the defective lead. Wl 12 [11]to[ o]
8|7|6(5[4]|3]|2]|1

- If not, go to step 4.

COEI00000000000000

CI00000000000000

CIEI00000000000000

COEI00000000000000
E33

SMA130302062

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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U0121 Lost communication of ECM and ABS control module

Diagnostic
connector SRS ABS BCM
&-901 €111 €-501
CAN-H  CAN-L CAN-H  CAN-L CAN-H  CAN-L CAN-H  CAN-L
5 14 50 49 5 13 BO1 818
30 29 15 14 Q7 06 15 14 E33 E34
CAN-H CAN-L CAN-H CAN-L CAN-H CAN-L CAN-H CAN-L CAN-H CAN-L
Instrument cluster Left instrument AJC panel Right instrument ECM
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Fault code definition and fault causes

DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
° Failure of the
Lost communication The diagnostic wiring harness
The ignition switchin|  device cannot (open/short
uo121 of ECM and ABS s . . .
control module the ON position communicate with .CIFCUIt)

ECM control module | ® Failure of the

ABS control unit
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DTC DTC definition DTC test condition| DTC triggering Possible causes
condition

° Failure of the
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.

* 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)

Diagnostic procedures:

[l Note

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

1. Check if the ABS control unit pin/connector is
corrosive, tainted and loose. Check if the wiring
harness is interfered.

- If yes, the connector/wiring harness fails and
please repair or replace the connector/wiring
harness. W

- If not, go to step 2.

2. Turn the ignition switch to the LOCK position,
disconnect the ECM connector C-201 and ABS
control unit connector C-111, and check if the lead
between the pin 13 of C-111 and the pin E34 of
C-201 has short or open circuit.

- If yes, repair the defective lead. W

- If not, go to step 3.

SMA130302063
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3. Turn the ignition switch to the LOCK position, and

check if the lead between the pin 6 of C-111 and the
pin E33 of C-201 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,
communicate with another control unit module with
the diagnostic device, and check if this system can
be normally communicated with.

- Ifyes, go to step 5.

- If not, the ABS control unit 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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U0140 Lost communication of ECM and BCM control module

CAN
Diagnostic
connector SRS ABS BCM
£-501 C-111 C-507
CAN-H CAN-L CAN-H CAN-L CAN-H CAN-L CAN-H CAN-L
5 14 50 49 06 13 BO1 B18
30 28 15 14 a7 06 15 14 E33 E34
CAN-H CAN-L CAN-H CAN-L CAN-H CAN-L CAN-H CAN-L CAN-H CAN-L
Instrument cluster Left instrument AJC panel Right instrument ECM
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Fault code definition and fault causes
DTC DTC definition DTC test condition| DTC triggering Possible causes
condition
° Failure of the
Lost communication The diagnostic wiring harness
10140 of ECM and BCM | The ignition switchin | device cannot (open/short
control module the ON position communicate with circuit)
ECM control module | ® Failure of the
BCM
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DTC DTC definition DTC test condition| DTC triggering Possible causes
condition

° Failure of the
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.

* 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)

Diagnostic procedures:

[l Note

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

1. Check if the BCM control module pin/connector is
corrosive, tainted and loose. Check if the wiring
harness is interfered.

- If yes, the connector/wiring harness fails and
please repair or replace the connector/wiring
harness. W

- If not, go to step 2.

2. Turn the ignition switch to the LOCK position,
disconnect the BCM connector C-501 and the ECM
connector C-201, and check if the lead between the
pin B18 of C-501 and the pin E34 of C-201 has short
or open circuit.

(C-501,

|B17|B1S|B19|BZUIBZ1: : : \|532|

T T
- If yes, repair the defective lead. . [B1]B2] B3] B4 [ 85 5 | 67 B8] B0 [B10]B11 [B12[B13[B14]B15[B16]

- If not, go to step 3.

SMA130302065
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3. Turn the ignition switch to the LOCK position, and
check if the lead between the pin B1 of C-501 and
the pin E33 of C-201 has short or open circuit.

- Ifyes, go to step 4.

[p17]p1e]B15[B20]821 s3]

= |f n0t1 CheCk If the Iead between the pln B1 Of the |B1 |BZ|BS|B‘1’B5iESiE7iBB B9iB10iB11iB12iB13iB14i815|B16‘
BCM control module and the pin E33 of the ECM
control module has short or open circuit. And
repair or replace the defective lead. Wl €20}
1000000000000
0000000000000
0000000000000 j
0000000000000
E33
SMA130302066

4. Turn the ignition switch to the ON position,
communicate with another control unit module with
the diagnostic device, and check if this system can
be normally communicated with.

- Ifyes, go to step 5.

- If not, the BCM control module fails and please

replace it. 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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U0155 Abnormal communication of ECM and IPC control module

Diagnostic
connector SRS ABS BCM
&-901 €111 €-501
CAN-H  CAN-L CAN-H  CAN-L CAN-H  CAN-L CAN-H  CAN-L
5 14 50 49 5 13 BO1 818
30 29 15 14 Q7 06 15 14 E33 E34
CAN-H CAN-L CAN-H CAN-L CAN-H CAN-L CAN-H CAN-L CAN-H CAN-L
Instrument cluster Left instrument AJC panel Right instrument ECM
€333 €203
N ER{OIOIDICIOIOIOIOIGIOIDIOINE) A nE€=20)
0000000000000 | | [EFLFFEIRED EEEEErTs,
1 1
ERERGICIOIOIOICIOICICIOIGIOIOI) B
[t OROOOEEO®@®®O®E®®E®
1 ] Jui]
= [ EEEEEEEEENB
L L DL L [| |~ 00000000 ||u|:q D
s LT T L L LI LT R Y 3 O
L1 L1 il
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|3 ) o o e e [1]2]3]+]s]s[7]e]s]tofr1]12[13[14]15]16] all A 0 [ Bl el ! WDA130199

Fault code definition and fault causes

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

) . ° Failure of the
Abnormal Ehe.dlagnostlf wiring harness

U0155 communication of | The ignition switch in con?r\gﬁiigz’?en\(:/ith (open/short

ECM and IPC control| the ON position : circuit)
IPC control unit .
module * Failure of the IPC
module ;
control unit
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DTC DTC definition DTC test condition| DTC triggering Possible causes
condition

° Failure of the
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.

* 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)

Diagnostic procedures:

[l Note

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

1. Check if the IPC instrument panel control module
pin/connector is corrosive, tainted and loose. Check
if the wiring harness is interfered.

- If yes, the connector/wiring harness fails and
please repair or replace the connector/wiring
harness. W

- If not, go to step 2.

2. Turn the ignition switch to the LOCK position,
disconnect the ECM connector C-201 and IPC
instrument panel connector C-337, and check if the
lead between the pin 29 of C-337 and the pin E34
of C-201 has short or open circuit.
- If yes, repair the defective lead. W £33 2> <
- 17(18]19]20(21(22|23|24|25(26|27|28|29(30 (31|32
If not, go to step 3. I 1 rz I 3 I 4 I 51{ 6 I 7 }54 9 |1oi11 |12|13i14|15}16}
C-201
0000000000000
0000000000000
0000000000000 j
[EaEmiclolclelelolololelclololc]e)
T
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3. Turn the ignition switch to the LOCK position, and
check if the lead between the pin 30 of C-337 and
the pin E33 of C-201 has short or open circuit.

- If yes, repair the defective lead. Wl

- If not, go to step 4.

C-33

[17]18]19]20[21]22]23]24[25]26]27[28]29]30]31]32]
[1]2]3]4[5]e]7[8]e]10]11[12]13[14]15]16]

(| Emlolclolelelelelclololelelole)

(= Enlclplolololclolclolelelaolc)

CIEI0R0@MOOOOO®O®O®®

[=m|xmjolelclelclelolclelclolelc)e)
E33

SMA130302068

4. Turn the ignition switch to the ON position,
communicate with another control unit module with
the diagnostic device, and check if this system can
be normally communicated with.

- Ifyes, go to step 5.

- if not, the IPC control unit fails and please replace

n -

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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Engine Electronic Control System Sensor

3.1 Crankshaft POSItiON SENSOT.........cooiiii i e e e s s assssssnnner e e e s eenneennnnns 539
3.2 Camshaft POSItiON SENSON ... s ramn e e s 541
BTG T € 1o X Q=T =Y =T o 543
3.4 Throttle POSItION SENSOK ... sm e smn e e e s s mmnn e e e s e s snnnnnn 545
3.5 Coolant teMPErature SENSON.........cccccccrririiiiiisisssrrrre s s s ss s s sssnre e e e s s s s s s ssssmnseeeesesssssssmnneeeseesssssnnnnenessnnnnen 546
3.6 Intake air pressure/temMpPerature SENSON.........cccccccerrerrrrarssssrrrrerrsssssssssmnrreresessssssmnreeeseessssssannesesssssaen 548
B0 ) Qo 1= 4 Y= = o 550

Crankshaft position sensor

Overview

Crankshaft position sensor output signal is the most

important signal to ECM, which works together with the
camshaft position sensor to determine the basic ignition
timing. This sensor is an electromagnetic induction
sensor, and works together with the gear ring 58X on
the flywheel. When the crankshaft is rotating, the crest
and tooth space of the gear ring 58X pass through the
sensor with different distances. The sensor senses
changes in reluctance, this alternating reluctance results

in an alternating output signal, and the gap location on
the gear ring 58X corresponds to the engine top dead
center position. At the top dead center of the first
cylinder, the sensor aims at the negative-edge of the
20th tooth of the gear ring 58X, and ECM uses this
signal to determine crankshaft rotation position and
speed.

Technical data

Performance
Item Value
Coil resistance 860+86 Q
Coil inductance 370+60 mH
Gear ring clearance for 58SX 0.8~1.2mm
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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.

* During installation, first apply lubricant on the sensor
O-ring to prevent the O-ring damage during

n installation.
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Camshaft position sensor

Overview

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, tooth profile variety causes changes in the
strength of the magnetic field lines, with voltage signal
output.

Camshaft position sensor provides the phase information

of the camshaft to ECM, this information is integrated

with that from the crankshaft position sensor to

determine each cylinder stroke in engine's working cycle.

With the camshaft turning one circle, according to Hall
effect the sensor produces a series of electromagnetic
pulses. After getting this information, 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. 03

Technical data

Performance

Item Value
Operating voltage 45~13V
Operating clearance 0.8~1.2mm

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-).

Ol 1 ——

Installation
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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.

* During installation, first apply lubricant on the sensor
O-ring to prevent the O-ring damage during
installation.
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Knock sensor

Overview

Knock sensor is used to monitor the gas mixture
combustion status and the knocking trend in the engine
combustion chamber, and provides knocking signal to
ECM, to facilitate ECM's better control of ignition
advance angle.

Knock sensor is a vibration acceleration sensor, which
produces an output voltage according to the engine
mechanical vibration. If the engine produces knocking,
ECM will receive knocking signal, filter non-knocking
signals and calculate. The engine position in the working
cycle is determined through the camshaft and crankshaft
position sensor signal, ECM thus calculates which
cylinder produces knocking, and the ignition advance
angle of this cylinder will be delayed until the knocking
phenomenon disappears. Then the ignition advance
angle will be advanced again until the ignition advance
angle is at the best location in the condition.

KW Technical data

SMA130301003

Performance
Frequency response range Resistance Capacitance
3~18 KHz More than 1 M Q 1150200 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.

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

Installation

1. Check the mounting surface flatness,
perpendicularity, and surface finish.

2. During installation, make sure that the metal part at
the sensor bottom have full contact with the engine

WWW.DIGITALKHODRO.COM
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cylinder block, and the washer cannot be used
between the sensor and the engine cylinder block.

3. Tightening torque of the bolt: 20+5 Nm.
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Throttle position sensor

Throttle position sensor

Throttle position sensor transforms the throttle opening
(engine load) into the electric signal as ECM input, ECM
determines the engine condition (such as idling speed,
high load, etc.) according to the signal voltage and
controls the fuel injection volume on the basis of different
conditions.

SMA130302094

Technical data

Item Data

Appropriate temperature of operating condition -40C~1257C

Total resistance 2.0£04 KQ

Sliding contact arm protection resistance (sliding

contact arm at zero, pins 2-3) PG il Maxigpm 1380 ©

Removing and installing the throttle position sensor

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 throttle position sensor connector
(-1-), unscrew the fixing bolts (-arrow-), and remove
the throttle position sensor (-2-).

bl

Installation

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

Considering the leakage at the throttle shaft seal after
long time running, it is recommended to install the
throttle shaft with at least 30 degrees deflection over
the vertical direction.
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Coolant temperature sensor

Overview

Coolant temperature sensor provides coolant

temperature information to the engine electronic control

module. ECM controls engine start, idling speed, ignition

timing of normal running, fuel injection pulse width

according to coolant temperature signal. After the signal

is processed by ECM, it will be transmitted to the

instrument through CAN data communication lines to

be used by the coolant temperature gauge. Therefore,

if the coolant temperature gauge in the instrument is not

accurate, in addition to the instrument, coolant

temperature sensor and relevant lines, the proper

working of ECM should also be considered.

w8 Technical data

Coolant temperature sensor

SMA130301007

Condition Value
Operating voltage 5VDC
Operating temperature -30~130C
Rated resistance at 20 C 2.5 KQ+5%
Voltage reference
Condition Value (voltage)
The sensor voltage at 59°C (coolant temperature) 1.89V
The sensor voltage at 78°C (coolant temperature) 1.25V
The sensor voltage at 90°C (coolant temperature) 0.94V

Removing and installing the coolant temperature sensor

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 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 the 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, convert them to voltage signals and send them to
ECM. ECM corrects the fuel injection volume according
to the voltage signals.

Technical data

Performance

Intake air pressure sensor

SMA130301028

Item Data
Operating voltage 5V
Operating current Maximum 12 mA
Pressure testing range 20~115 kPa
Intake air temperature sensor

Item Data
Operating voltage 5V

Operating current

Maximum 12 mA

Temperature testing range

-40~125C

Rated resistance at 20C

25kQ+ 5%

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-).

Installation
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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.

* During installation, first apply lubricant on the sensor
O-ring to prevent the O-ring damage during
installation.
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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 emissions and convert
this information to voltage signal and send it to ECM.
ECM can use this information to realize the
fuel-quantitative closed-loop control, making the three
main toxic elements in the engine exhaust hydrocarbon
(HC), carbon monoxide (CO) and nitrogen oxides (NOX)
able to be transformed and purified furthest in the

SMA130301033

three-way catalytic converter.
Rear oxygen sensor

The rear oxygen sensor is used to monitor the oxygen
content of emissions after the three-way catalytic
converter. The detected signals of the front and rear
oxygen sensors are compared by ECM to monitor the
efficiency of the catalytic converter. When the catalytic
converter works inefficiently or is damaged and the
signals of the rear oxygen sensor detected by ECM
varies considerably, the engine warning light will light
up and the oxygen sensor failure will also occur. At this

moment, ECM may even take restrictive driving
measures to protect the environment.

KW&8 Technical data

Performance

Temperature 260°C 450°C 595°C
5;112'90;‘3(’%‘3‘)0“tp“t ~800 >800 ~750
\';gﬁ:g‘;xg’nfs")‘ output <200 <200 <150
E)esgr??rsnes)time from lean <75 <75 <50
E)elzr;%n(snﬁst)ime from rich <150 <125 <90
Internal resistance (Q) <100 K
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Removing and installing the oxygen sensor

[l Note

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

* 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.

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 oxygen sensor connector (-arrow-).

4. 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 and brittle.
The oxygen sensor impacted cannot be used any
more. Tightening torque of the oxygen sensor is 40
to 60 Nm.
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Engine Electronic Control System Actuator
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Fuel pump

Overview

After the ignition switch is turned on, ECM controls the

fuel pump to work for 2 to 5 seconds, to establish an
appropriate starting fuel pressure, suck the fuel out of
the tank, and then into the fuel pipe. At this time if the

q
—
]

engine does not start, ECM will cut off the fuel pump

control circuit, stopping the fuel pump. If the engine
starts and continues running, ECM will control normal

running of the fuel pump.

]
n —=

[Fl Note

* The fuel temperature has a great impact on the performance of the fuel pump. When the fuel pump has
run for a long time in high temperature condition, if the fuel temperature is higher than a certain value,
the fuel pressure of the pump will quickly descend; therefore, when the hot engine cannot start, please
carefully check the fuel pump operating performance in high temperature condition.

‘%l Technical data

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

Removing and installing the fuel pump

The removal and installation of the fuel pump (refer to the Engine Mechanism)=> refer to page 206

Checking the fuel pump

Methods:
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1. Disconnect the connector, turn the digital multimeter

to the "ohm" position, respectively connect the two
probes to the two pins of the fuel pump, and measure
the internal resistance, not zero or infinity (i.e.
non-short, non-open circuit state).

. Connect the connector, connect the fuel pressure
gauge onto the fuel inlet pipe, start the engine, and
observe if the fuel pump is running. If not, check if
the voltage of the pin "+" at the battery level; if
running, check if the fuel pressure is about 400 kPa
in idling condition. Press the accelerator pedal until
the engine speed reaches 2500 rpm, and observe if
at this time the fuel pressure is about 400 kPa.
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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. It stores high-pressure fuel and
eliminates the resonance caused by the pumping of the
fuel pump to keep the stable fuel pressure.

SMA130301035

Technical data

Item Data
Coil resistance 12+0.4 Q@
Minimum operating voltage 45V
Operating temperature —40—130C

n Removing and installing the fuel injector

The removal and installation of the fuel injector (refer to the Engine Mechanism)=> refer to page 213

Checking the fuel injector

Methods:

Turn the digital multimeter to the "ohm" position, and
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 carbon canister control valve is controlled through

electrical pulse duration and frequency (i.e. duty cycle)
synthetically calculated by ECM according to engine
load, engine temperature, speed and a series of signals.
Gasoline vapor in the carbon canister will leak in the
case of excessive accumulation, causing environmental
pollution. Therefore, the carbon canister solenoid valve

is used to open the solenoid valve at the right time, in
order to make the gasoline vapor fully mixed with air
and then into the intake manifold for combustion.

WAl Technical data

Performance

Rated operating voltage |12V Operating temperature 140—1207C
Operating voltage range |8—16V Coil resistance 19—22 Q
Limit voltage 25V Coil inductance 12—15mH

Removing and installing the carbon canister solenoid valve

[l Note

* Before removal, mark at the inlet and outlet pipes to avoid confusion.

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 clamp
(-3-), and pull out the inlet and outlet hose (-4-).

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

SMA130301026 |

Installation

* Installation shall follow the reverse sequence of the
removal procedure.
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Checking the activated carbon canister solenoid valve

Inspection

Turn the digital multimeter to the "ohm" position, and
respectively connect the two probes to the two pins of
the activated carbon canister solenoid valve. The rated

resistance is 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 and iron core, shell and so on.
When a primary winding is connected to the ground,
this primary winding is charged. Once ECM cuts off the
primary winding circuit, the charging stops, at this time

SMA130301024

the secondary winding induces a high voltage, to make
the spark plug electrode discharge.

‘W%l Technical data

Performance

Primary resistance 0.5+£0.05 @ Secondary inductance 17512 H
Secondary resistance 9840+980 @ Power-off current peak 95A
Primary inductance 2.75+0.25 mH Secondary output voltage | 34 KV

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 cable (-1-).

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

SMA130301022| -

ASP) D) (1 O

Installation

* Installation shall follow the reverse sequence of the
removal procedure.
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Checking the ignition coil

Methods:

1. Turn the digital multimeter to the "ohm" position, and
respectively measure the pins 1 and 2, 2 and 3 with

the two probes. The resistance is 0.42-0.58 Q at
207C;

Methods:

SMA130301015

2. Turn the digital multimeter to the "ohm" position, and

respectively measure the pins 1 and 4, 2 and 3 with
the two probes. The secondary winding resistance
is 11.2-14.8 kQ at 20°C.

4
> DELPHI
3

L]

SMA130301014
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Idling stepper motor

Overview

The idling stepper motor is mainly used for engine idling

control. In idling condition, the main valve plate of the
mechanical throttle body is closed, and the air flows into
the intake manifold through the air bypass of the throttle
body. The engine control module controls the position
of the stepper motor adjuster in the air bypass via
controlling its moving steps, and thus controls the

engine's air input, making the engine achieve the best
in idling condition.

Technical data

Performance
Primary resistance 0.5+0.05 Q Secondary inductance 17.5¢1.2 H
Secondary resistance 9840+£980 @ Power-off current peak 95A

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

Removing and installing the idling stepper motor

<@ Caution

* Do not push and pull the idling stepper motor valve when cleaning the idling stepper motor.

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 idling stepper motor connector (-1-).
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4. Unscrew the fixing bolts (-arrow-) and remove the
idling stepper motor (-1-).

Installation

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

1. Replace the throttle seal ring. Remove the dust on
the working surface of the idling stepper motor and
the carbon deposit on the throttle seat.

2. Replace the O-ring of the idling stepper motor.

3. After cleaning the idling stepper motor, you shall take
n the adaptation and learning procedure.

Checking the idling stepper motor

Methods:

1. Turn the digital multimeter to the "ohm" position, and

respectively connect the two probes to the pins AD, \/@
BC of the idling stepper motor. The rated resistance 5/”/_@
is 53+5.3 Q at 27°C. BT

[
©

L
4

SMA130302093
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Engine control module

Overview

The engine control system function consists of electronic

fuel injection control, electronic ignition control, idling
control, exhaust emission control, fail-safe, self-diagnosis
system, data communication system, anti-theft system
and etc.. The engine control module is the core of the
engine electronic fuel injection system, which calculates
the required fuel injection volume (injection pulse width)

for combustion in the cylinder according to the sensor
feedback signal and the signals of various conditions,

and opens the fuel injector at the right injection timing,

jets appropriate amount of fuel into the intake pipe to
form the flammable gas mixture with the best air-fuel
ratio, and keeps the engine in good running condition
through the harmonious working of the fuel injector,
ignition coil and a series of actuators.

Wswal Installation location

Engine control module is installed on the front passenger

side, below the evaporation tank assembly.

T
[

Cell

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-). 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:

* 1The engine control module must be adapted during
the replacement or removal of the anti-theft control
unit.

* 2The anti-theft control unit must be adapted during
the replacement of the engine control module.

n Adapting the engine control module
Bl Note

* 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 matches the anti-theft control system.
Preconditions

Turn off the ignition switch, and replace the engine control module.
Insert the key into the ignition lock and turn to the ON position.
Connect X-431.

Select the menu "Anti-theft control"—"Enter code"—"Enter the security code".

o N =

Select the menu "Anti-theft control"—"Anti-theft control adaption"—"Read from the anti-theft control to the
engine control module " to adapt the engine control module with the anti-theft control.
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Symptom Diagnosis and Inspection

5.1 Diagnosis processes of the inspection according to the symptoms...........ccooecriiiiriicccccneeeeennnnes 563
5.2 DIiagnOStiC tiPS...ceiiiiiiriiiiiii i 564
5.3 Symptom diagnosis and inSpection list...........ccccccmrriiiiiiiismmrrinniss e ssssr e ee e 565
5.4 Symptom diagnosis and iNSPECtiON.........ccccciririiriii e ——————————— 566

Diagnosis processes of the inspection according to the symptoms

Preliminary inspection:

Check if the battery voltage is normal.
Check if the engine malfunction indicator works properly.
Check if there is any fault 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 for fracture, kink, and correct connection of the vacuum tube.

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

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

Check loose or poor contact of each sensor and actuator connector.

[l Note

* If any symptom above exists, first carry out maintenance work for that symptom, or it will affect the
following fault diagnosis and maintenance work.

oapr N2
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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, mechanical ignition timing, fuel
situation and etc. on the system cannot be ignored in the inspection process.

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

If now the fault symptom disappears, there is fault in ECM. If the symptom still exists, find 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
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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 operates 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 the battery. Wl

n 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. Remove the starter relay and the relay housing, and check the relay pull-in point for corrosion and burning.
- If yes, the relay fails and please replace it. W

- 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 repairit.

- If not, go to step 6.

6. Check if the power supply and grounding of the engine control module is normal.
- If yes, find the fault cause 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:

o b=

Failure of the idling stepper motor
Failure of the fuel system

Failure of the crankshaft position sensor
Failure of the ignition system

Mechanical failure of the engine

Diagnostic procedures

1.

Turn the ignition switch to the ON position. Check if there is any fault 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.

Press the accelerator pedal to slightly open the throttle. Start the engine and check if the engine is successfully
starting.

- If yes, the idling stepper motor fails and please clean or replace it. Wl

- If not, go to step 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 inspect it. 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.

- If yes, go to step 5.

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

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

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

- If not, go to step 6.

Start the engine and check if the "crankshaft position sensor waveform" is normal with an oscilloscope.
- Ifyes,gotostep?7.

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

Check if the power supply and grounding of the engine control module is normal.
- If yes, find the fault cause from other symptoms.

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

Possible causes:

A w d =

Failure of the idling stepper motor
Failure of the coolant temperature sensor
Failure of the ignition system

Failure of the fuel system

Diagnostic procedures

1.

Turn the ignition switch to the ON position. Check if there is any fault 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.

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 3.

Check if the reading of the "coolant temperature sensor data flow" is normal with a vehicle diagnostic device.
- Ifyes, go to step 4.

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

Press the accelerator pedal to slightly open the throttle. Start the engine and check if the engine is successfully
starting.

- If yes, the idling stepper motor fails and please clean or replace it. W

- If not, go to step 5.

Check if the model and clearance of the spark plug of each cylinder are up to specifications.
- If yes, go to step 6.
- If not, replace the spark plug. Wl

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,gotostep?7.

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

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 8.

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

. Check if the power supply and grounding of the engine control module is normal.

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

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

Possible causes:

o b=

Failure of the idling stepper motor
Failure of the fuel system

Failure of the fuel injector

Failure of the ignition system

Failure of the coolant temperature sensor

Diagnostic procedures

1.

Turn the ignition switch to the ON position. Check if there is any fault 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.

Press the accelerator pedal to slightly open the throttle. Start the engine and check if the engine is successfully
starting.

- If yes, the idling stepper motor fails and please clean or replace it. Wl

- If not, go to step 3.

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

- Ifyes, go to step 4.

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

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 5.
- If not, go to step 8.

Visually check the fuel pipe for leakage.
- Ifyes, go to step 6.

- If not, the fuel pipe is leaking and please replace it. Wl

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

- If yes, the injector fails and please replace it. Wl

- Ifnot, go to step 7.

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

- If not, go to step 8.

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.
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9.

- Ifyes, gotostep 9.

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

Check if the power supply and grounding of the engine control module is normal.
- If yes, find the fault cause from other symptoms.

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

Disabled acceleration and poor performance

Possible causes:

IR

Improper adjustment of the throttle cable
Failure of the air intake system

Failure of the exhaust system

Failure of the ignition coil

Failure of the fuel system

Failure of ignition timing

Diagnostic procedures

1.

Turn the ignition switch to the ON position. Check if there is any fault 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.

. Check if the throttle cable is loose.

- If yes, adjust the throttle cable. W
- If not, go to step 3.

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

- Ifnot, go to step 4.

Start the engine and check if the exhaust pipe is smooth.

- If yes, go to step 5.

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

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

- Ifyes,gotostep?7.
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- If not, the fuel system fails and please inspectit. Wl

7. Disassemble the timing belt upper guard and check if the timing belt is installed properly.
- Ifyes, go to step 8.

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

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

- Ifyes, gotostep 9.

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

9. Check if the power supply and grounding of the engine control module is normal.
- If yes, find the fault cause from other symptoms.

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

Engine idling vibration

Possible causes:

Failure of the idling stepper motor

Failure of the air intake system 03
Failure of the ignition coil

Failure of the fuel system

o B O =

Mechanical failure of the engine

Diagnostic procedures

1. Turn the ignition switch to the ON position. Check if there is any fault record with the diagnostic device.

- 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. Disassemble the idling stepper motor and throttle, clean the idling stepper motor and throttle, and recheck
if the fault still exists.

- If yes, the idling stepper motor and throttle are too dirty. W
- If not, go to step 3.

3. 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 4.

4. Start the engine and check if the exhaust pipe is smooth.
- Ifyes, go to step 5.

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

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. Wl

7. Disassemble the timing belt upper guard and check if the timing belt is installed properly.
- Ifyes, go to step 8.

- If not, disassemble the timing belt and reinstall it. 1l

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

- Ifyes, gotostep 9.

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

9. Disconnect the power supply fuse of the fuel pump, unscrew all spark plugs from the cylinders, connect an

engine cylinder pressure gauge and check if the pressure of each cylinder is normal.
- If yes, go to step 10.

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

10. Check if the power supply and grounding of the engine control module is normal.
- If yes, find the fault cause from other symptoms.

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

Normal speed but difficult to start all the time

Possible causes:

Failure of the idling stepper motor

Failure of the air intake system

Failure of the ignition system

Failure of the fuel system

Failure of the coolant temperature sensor

Failure of the intake air pressure/temperature sensor

Failure of the fuel injector

© N o g bk~ N =

Mechanical failure of the engine

Diagnostic procedures

1. Turn the ignition switch to the ON position. Check if there is any fault 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
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- If not, go to step 2.

2. Press the accelerator pedal to slightly open the throttle. Start the engine and check if the engine is successfully
starting.

- If yes, the idling stepper motor fails and please clean or replace it. W

- If not, go to step 3.

3. 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 4.

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 inspectit. W

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

leaks.

- Ifyes,gotostep?7.

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

7. Disassemble the timing belt upper guard and check if the timing belt is installed properly.
- Ifyes, go to step 8.

- If not, disassemble the timing belt and reinstall it. 1l

8. Remove the air filter assembly and check if the throttle panel is too dirty.
- If yes, clean the throttle. Wl
- Ifnot, go to step 9.

9. Check if the reading of the "coolant temperature sensor data flow" is normal with a diagnostic device.
- Ifyes, go to step 10.

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

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

- Ifyes, go to step 11.

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

11. Disconnect the power supply fuse of the fuel pump, unscrew all spark plugs from the cylinders, connect an
engine cylinder pressure gauge and check if the pressure of each cylinder is normal.
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- Ifyes, go to step 12.

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

12. Check if the power supply and grounding of the engine control module is normal.

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

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

Normal start but unstable idling speed all the time

Possible causes:

N o o s~ D=

Failure of the idling stepper motor
Failure resulting from bad fuel quality
Failure of the fuel injector

Failure of the spark plug

Failure of the air intake system
Failure of ignition timing

Mechanical failure of the engine

Diagnostic procedures

n 1.

. Check if the failure occurs when the fuel is filled.

Turn the ignition switch to the ON position. Check if there is any fault 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.

- If yes, clean the fuel system and replace the fuel. Wl

- If not, go to step 3.

Disassemble the idling stepper motor and check if the idling stepper motor and the throttle are too dirty.
- If yes, clean the idling stepper motor. W

- If not, go to step 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

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

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

- Ifyes,gotostep?7.
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- If not, the fuel system fails and please inspectit. Wl

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

- Ifyes, go to step 8.

- If not, the injector fails and please replace it. W

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 an
engine 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 repair it. Wl

11. 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 12.

12. Check if the power supply and grounding of the engine control module is normal.
- If yes, find the fault cause from other symptoms.

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

Normal start but unstable idling speed during warming up

Possible causes:

Failure of the idling stepper motor

Failure of the throttle

Failure of the coolant temperature sensor
Failure of the spark plug

Failure of the fuel injector

Failure of the air intake system

Failure of ignition timing

Failure resulting from bad fuel quality

© o Nk~ DN=

Mechanical failure of the engine

Diagnostic procedures

1. Turn the ignition switch to the ON position. Check if there is any fault 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. Remove the air filter assembly and check if the throttle panel is too dirty.
- If yes, clean the throttle. Wl
- If not, go to step 3.

3. Disassemble the idling stepper motor and check if it is too dirty.
- If yes, clean the idling stepper motor. Wl

- If not, go to step 4.

4. 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. W

5. Check if the model and clearance of the spark plug of each cylinder are up to specifications.
- Ifyes, go to step 6.

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

6. 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,gotostep?7.

- If not, the ignition 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.

- Ifyes, go to step 8.

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

8. Check the air intake system pipe for leakage.
- If yes, repair or replace the leaking pipe. N

- Ifnot, go to step 9.

9. Disassemble the timing belt upper guard and check if the timing belt is installed properly.
- Ifyes, go to step 10.

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

10. 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 11.

11. Check if the power supply and grounding of the engine control module is normal.

- If yes, find the fault cause from other symptoms.
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- If not, inspect the corresponding lines of the engine control module. Wl

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

Possible causes:

Failure of the idling stepper motor
Failure of the air intake system
Failure of the spark plug

Failure of the ignition

Failure of the fuel injector

Failure of ignition timing

N o g kN2

Failure resulting from bad fuel quality

Diagnostic procedures

1. Turn the ignition switch to the ON position. Check if there is any fault 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 failure occurs when the fuel is filled.

- If yes, clean the fuel system and replace the fuel. Wi

- If not, go to step 3.

3. Disassemble the idling stepper motor and check if it is too dirty.
- Ifyes, clean or replace the idling stepper motor. Wl

- If not, go to step 4.

4. 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 5.

5. Remove the air filter assembly and check if the throttle plate is too dirty.
- If yes, clean the throttle. Wl
- If not, go to step 6.

6. Check the air intake system pipe for leakage.
- If yes, repair or replace the leaking pipe. Wl

- Ifnot, goto step 7.

7. Disassemble the timing belt upper guard and check if the timing belt is installed properly.
- Ifyes, go to step 8.

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

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - Engine Electronic Controls

8.

Check if the power supply and grounding of the engine control module is normal.
- If yes, find the fault cause from other symptoms.

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

Normal start but excessive idling speed

Possible causes:

o A~ ODd =

Improper adjustment of the throttle cable
Failure of the idling stepper motor
Failure of the throttle

Failure of the air intake system

Failure of the coolant temperature sensor

Diagnostic procedures

1.

Turn the ignition switch to the ON position. Check if there is any fault 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.

. Check if the throttle cable is tight.

- If yes, readjust the throttle cable. Wl
- If not, go to step 3.

. Disassemble the idling stepper motor and check if it is too dirty or blocked.

- If yes, clean the idling stepper motor. W

- If not, go to step 4.

Check if there is any carbon deposit in the throttle plate.
- Ifyes, clean the throttle. W
- If not, go to step 5.

Start the engine and check the intake manifold for leakage at idling.
- If yes, repair or replace the leaking pipe. N

- If not, go to step 6.

Start the engine and connect the diagnostic device to check if the reading of the "coolant temperature sensor
data flow" is normal.

- Ifyes,gotostep?7.

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

Make sure that the A/C switch is in the OFF position, turn the ignition switch to the ON position and check
if the reading of the "A/C switch" is in the ON position with a diagnostic device.

- If yes, the A/C circuit fails. Wl

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - Engine Electronic Controls

8.

9.

- If not, go to step 8.

Check if the power steering switch is connected without steering.
- If yes, the power steering switch fails and please replace it. Wl

- Ifnot, go to step 9.

Check if the power supply and grounding of the engine control module is normal.
- If yes, find the fault cause from other symptoms.

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

SXMVE Slow response in acceleration

Possible causes:

Nifjo o~ @ N =2

Improper adjustment of the throttle cable
Failure of the exhaust system

Failure of the air intake system

Failure of the coolant temperature sensor

Failure of the intake air pressure/temperature sensor

Failure of ignition timing
Failure of the fuel system

Diagnostic procedures

1.

Turn the ignition switch to the ON position. Check if there is any fault 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.

. Check if the throttle cable is tight.

- If yes, readjust the throttle cable. W
- If not, go to step 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, check the fuel quality. Wl

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 5.

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

- Ifyes, go to step 6.

- If not, the fuel system fails and please inspect it. W
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6. Start the engine, connect the diagnostic device and check if the reading of the "coolant temperature sensor
data flow" is normal.

- Ifyes,gotostep?7.

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

7. Startthe engine, connect the diagnostic device and check if the reading of the "intake air pressure/temperature
sensor data flow" is normal.

- 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 valve timing is correct.
- Ifyes, gotostep 9.
- If not, reinstall the timing belt. W

9. Check if the power supply and grounding of the engine control module is normal.
- If yes, find the fault cause from other symptoms.

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

Normal start but unstable idling speed after warming up

n Possible causes:

Failure of the idling stepper motor
Failure of the air intake system
Failure of the fuel system

Failure of the coolant temperature sensor

gl =0

Failure of the intake air pressure/temperature sensor

Diagnostic procedures

1. Turn the ignition switch to the ON position. Check if there is any fault 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 assembly and check if there is carbon deposit around the throttle plate.
- Ifyes, clean the throttle. Wl
- If not, go to step 3.

3. Disassembile the idling stepper motor and check if it is too dirty or blocked.
- If yes, clean the idling stepper motor. W

- If not, go to step 4.
4. Connect the fuel pressure gauge to the common rail, start the engine and check if the fuel system pressure

is normal in each condition.

- Ifyes, go to step 5.
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- If not, the fuel system fails and please inspectit. Wl

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

- If yes, the injector fails and please replace it. Wl

- If not, go to step 6.

6. Start the engine and connect the diagnostic device and check if the reading of the "coolant temperature
sensor data flow" is normal.

- Ifyes,gotostep?7.

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

7. Startthe engine, connect the diagnostic device and check if the reading of the "intake air pressure/temperature
sensor data flow" is normal.

- Ifyes, go to step 8.

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

8. Check if the power supply and grounding of the engine control module is normal.
- If yes, find the fault cause from other symptoms.

- If not, inspect the corresponding lines of the engine control module. Wl
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I} Ignition Control System
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General Information

Overview

The ignition system is used to ignite the flammable gas mixture of the corresponding cylinder sequentially
as per the reasonable orders of ignition timing in order 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 (CMP) sensor
Crankshaft position (CKP) sensor

n Product specifications

Torque specifications

"m0 o0 T

Component Tightening torque (N.m)
Spark plug 30+3
Ignition coil fixing bolt 61
Spark plug
Item Data
Model FR7DTC
Standard electrode clearance 0.7£0.1 mm

Ignition cable resistance

Item Resistance (KQ)
No. 1 cylinder ignition cable 7.5~11.2
No. 2 cylinder ignition cable 5.8~9.3
No. 3 cylinder ignition cable 4.2~7.7
No. 4 cylinder 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

Engine idling vibration and disabled
acceleration

Excessive spark plug electrode
clearance

Replace the spark plug

Failure of the spark plug

Replace the spark plug

Weak ignition coil arcing

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 spark plug wires in sequence and mark their positions individually 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.

2,
3.

Turn off the ignition switch and wait until the engine
cools down.

Pull out the ignition cable.

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.

During installation, use the special socket for installation to avoid the plug knocking against the cylinder

wall and breaking the normal spark plug electrode clearance.

. During installation, manually screw the spark plug

into the cylinder head until it cannot be turned, and
tighten it with a torque wrench with the specified
torque.

- Tightening torque of the spark plug: 30+3 N*m

Check the spark plug for clearance and the related
data before installation.

i i

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

2. Remove the retaining clips of the ignition cable
(-arrow-) and pull out the big end of the ignition cable
sequentially from the spark plug and the small end
of the ignition cable sequentially from the ignition coil
to remove the ignition cable.

755 M &
M \ N\

Installation

Installation shall follow the reverse sequence of the

removal procedure. Please pay attention to the following

notes:

1. Note the location for installation of the ignition cable.

2. Check if the resistance of the ignition cable is normal.
Measure the resistance of the ignition cable at both |
ends as shown in the diagram. =

- Standard resistance of No. 1 cylinder ignition
cable: 7.5~11.2 (Q)

- Standard resistance of No. 2 cylinder ignition
cable: 5.8~9.3 (KQ)

- Standard resistance of No. 3 cylinder ignition
cable: 4.2~7.7 (KQ)

- Standard resistance of No. 4 cylinder ignition
cable: 4~7.5 (KQ)
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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 ignite the flammable gas

mixture within the cylinder.

The ignition coil consists of two primary windings, two

secondary windings and 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 charging stops, at this

time the secondary winding induces a high voltage, to

make the spark plug electrode discharge.

Removing and installing the ignition coil

IR L N

Removal

n 1.

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 cable shall be installed as per the
"-1-3-4-2-" ignition sequence.
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Fuel Vapor Emission Control System

4% € 2= L= = 1T 0 o 40T 14T'o T T 589
7.2 Activated carbon canister SOlen0id ValVe.........cceiiiiieiiiiiiciiii s re s sssas s rsna s s ssn s s s e nnnsaees 592
S 32X 2= 1 (=T o= T o Yo g T = 1 1= = S 593

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 fresh air goes to the bottom of the activated carbon canister.
After engine flameout, the fuel vapor and fresh air are stored in the activated carbon canister and when the
activated carbon canister solenoid valve opens, the fuel vapor will go to the intake manifold for combustion.

Product specifications

Torque specifications

Item Torque (N.m)
Activated carbon canister solenoid valve mounting 1843 03
bracket -
Activated carbon canister assembly 712
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The fuel vapor emission control system assembly drawing

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

The opening and closing of the activated carbon
canister solenoid valve is controlled through electrical
pulse duty cycle synthetically calculated by the ECM
according to engine load, engine temperature, speed
and a series of signals.

SMA130301025

Removing and installing the activated carbon canister solenoid valve

il Note

* Before removal, mark at the inlet and outlet pipes to avoid confusion.

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 carbon canister solenoid valve
connector (-1-), loosen the clamp (-3-), and pull out
the inlet and outlet hose (-4-).

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. Remove the activated carbon canister solenoid valve.

2. Turn the digital multimeter to the "ohm" position, and
respectively connect the two probes to the two pins
of the activated carbon canister solenoid valve. The
rated resistance is 21x1 Q at 20°C.

SMA130301017

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - Engine Electronic Controls

Activated carbon canister

Overview

* The activated carbon canister is filled with the activated carbon which is used to 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-).

2. Loosen the clamps (-arrow-) and loosen the hoses
(-1-,-2- and -3-).

3. Unscrew the bolt (-arrow A-), loosen the body clip in
the (-arrow B-) direction, and take out the activated
carbon canister (-1-).

Installation

Installation shall follow the reverse sequence of the
removal procedure.
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