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ENGINE ELECTRONIC CONTROL SYSTEM

Warnings and Precautions

Precautions

In order to avoid dangerous operation and damage to the vehicle before repair in this section, always
follow the instructions below before repair:

1. Digital multimeter can only be used to perform inspection for electronic injection system.

2. Use genuine components to perform service work, otherwise appropriate electronic injection system
operation cannot be guaranteed.

3. Only use unleaded gasoline during service.

4. Please observe normative service and diagnostic flowchart to perform service work.

5. Never disassemble or remove components of electronic injection system during service.
6

. When holding electronic elements (electronic control unit, sensor etc.), take extra care not to drop
them on the ground.

7. Setup a consciousness of environmental protection and dispose of waste effectively that is produced
during service.

8. Never use an needle multimeter to check electronic fuel injection system circuit.
9. Never use high power test light to measure when testing each pin voltage signal of sensor.

10. It is recommended that the measurement status when testing each pin voltage signal of sensor is on-
line measurement.

11. It is recommended to use voltage drop method when measuring sensor, actuator connecting wire
harness.

12.Do not causally remove any electronic injection system component or its connector from its installation
position to prevent damaging accidentally, or foreign matter, such as moisture, oil from entering
connectors, which will affect the normal operation of electronic injection system.

13.Be sure to turn ignition switch off when disconnecting and connecting connectors. Otherwise electronic
elements may be damaged.

14.When simulating hot operating condition of malfunction and performing other service work that may
cause temperature to rise, never allow temperature of electronic control unit to exceed 80°C.

15. As the supplying pressure of electronic injection system is high, high pressure resistant fuel pipes are
adopted for all fuel lines. Fuel pressure in fuel lines is still high even when the engine is not running.
Therefore, be careful not to casually remove fuel pipes during service; When it is necessary to service
fuel system, discharge pressure in the fuel system before removing fuel pipes. The way to discharge
pressure is as follows: After removing fuel pump controller power supply fuse, start engine and idle it
until the engine stops running by itself. Removal of fuel pipes should be performed in a well-ventilated
area by professional service men.

16.Do not energize electric fuel pump when removing it from fuel tank to prevent electric sparks, which will
cause a fire.

17.1tis not allowed to perform running test for fuel pump under dry state or in water. Otherwise service life
will be reduced. In addition, do not inversely connect fuel pump positive and negative poles.

18.When performing inspection to ignition system, perform spark jump test only when necessary and
make sure that the test time is as short as possible. Do not open the throttle during detection,
otherwise a large amount of unburned gasoline will enter the exhaust pipe, thus damaging the three-
way catalytic converter.

19. Since the adjustment of idle speed is completely completed by electronic injection system, manual
adjustment is not required. Throttle limit screw of throttle body has been adjusted properly at the
factory, and users are not allowed to change its original position at will.

20.Do not connect battery with its polarity reversed to prevent damage to electronic elements. This
system adopts negative ground.
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21.Never remove battery cable when engine is running.

22.The positive, negative battery cable wires and electronic control unit must be removed before
performing welding on vehicle.

23.Do not puncture wire outer coat to detect electric signals input and output by components.
System Overview

System Description

Engine Management System mainly consists of Engine Control Module (ECM), sensors and actuators,
which controls intake air amount, injection volume and ignition timing, etc. when engine is operating.In the
engine management system, sensors are used as the input part to measure various physical signals (-
temperature and pressure, etc.), and converts them into corresponding electrical signals; the function of
ECM is to receive the input signals from sensors and perform calculation according to set procedure,
producing corresponding control signals and outputting them to power drive circuit. The power drive circuit
drives each actuator to perform various actions, thus making the engine run according to the preset
program. Also, the trouble diagnosis system of ECM monitors each component and control function in this
system. Once detecting and confirming a fault, it will store the trouble code. When detecting that fault has
been eliminated, it will return to use normal value.UAES GDI (Gasoline Direct Injection) system is a torque
control-based system developed on the MG1US008 ECM platform. Its main purpose is to link a large
number of different control objectives together and convert various engine requirements into torque or
efficiency control variables.MG1US008 system can prioritize these requirements and execute the highest
priority requirement. Obtain engine control variables such as intake air volume, injection volume, ignition
timing. The execution of each control variable has no effect on other variables. This is the advantage of
the torque-based control system.

System Schematic Diagram

Diagnosis Diagnosis
- - - - Engine  f------- >
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System Function Description

MG1US008-Motronic 0 engine management system is an electronically controlled gasoline engine control
system, which provides many control features related to the operator and vehicle or equipment. The
system adopts a combination of open loop and closed loop (feedback) control to provide various control
signals for engine operation. The basic functions of the system include: start control, warm-up and three-
way catalytic converter heating control, acceleration/deceleration and motored fuel cut-off control, idle
control, A closed loop control, air-fuel mixture control function, evaporative emission control, knock control,
OBD diagnostic control, etc. In addition, additional functions include engine control anti-theft function, start
and stop control, fan control, A/C control, VVT control, turbocharger control and so on.

Start control

1. Start control: During starting, special calculation methods are used to control the filling, fuel injection
and ignition timing. At the beginning of the process, the air in intake manifold is still, and the internal
pressure of intake manifold is shown to be ambient pressure. The electronic throttle specifies a fixed
opening parameter based on the current starting temperature. The fuel injection mode and injection
volume is changed according to engine temperature to promote better mixing of oil and air in the
cylinder. In order to form a reliable combustible mixture near the spark plug, the mixture must be
enriched before the engine reaches a certain speed. Once the engine starts to run, the system starts to
gradually reduce the fuel injection volume immediately, until the start condition ends to completely
cancel the start and thicken. Ignition angle is constantly adjusted with starting conditions. It varies with
engine temperature, intake air temperature and engine speed. High-pressure start is usually used. In
failure mode or extremely low temperature, low-voltage start is used.

Heating control of engine warm-up and three-way catalytic converter

1. For a period of time after the engine has been started at low temperature, additional injections are still
required to be supplied, there may be several times depending on the operating conditions, and
cylinder filling amount and ignition angle are adjusted to compensate for the higher torque
requirements of engine; And this process continues until temperature rises to a proper threshold. In
this stage, rapid heating of three-way catalytic converter is the most important, since rapid transition to
operation of three-way catalytic converter can greatly reduce exhaust emissions. Under this operating
condition, use exhaust gas to perform "three-way catalytic converter heating” by adopting methods of
appropriate fuel injection mode (multiple injections) and a moderate delay in the ignition advance
angle.

Acceleration/deceleration and motored fuel cut-off control

1. Infact, a small part of the fuel injected into the cylinder will not be combusted in time. Conversely, it
forms a layer of oil film on the cylinder wall or piston. When the throttle opening increases, a small part
of the injected fuel is absorbed by the oil film. Therefore, it is necessary to inject the corresponding fuel
amount to compensate and prevent the mixture from becoming lean during acceleration. Once the
load factor is reduced, the additional fuel contained in the oil film will be released again, so the
corresponding injection duration must be reduced during deceleration.

2. Motored or traction condition indicates that the power provided by engine at the flywheel is negative. In
this case, engine friction and pump air loss can be used to slow down the vehicle. When the engine is
in wheel drag or traction condition, the fuel is cut off to reduce fuel consumption and exhaust
emissions, and more importantly to protect the three-way catalyst. Once the speed has been reduced
to a set recovery of the fuel supply speed above idle speed, the fuel injection system is resupplied. In
fact, the ECM program has a range of recovery speed. They vary according to dynamic changes of
parameters such as engine temperature, gear position and engine speed, and prevent the speed from
falling to the specified minimum threshold by calculation. Once the injection system is resupplied, the
system begins to use the initial injection pulse to supply the fuel. After recovery of fuel injection, the
torque-based control system increases the engine torque slowly and smoothly (smooth transition).

Idle control

1. Engine does not provide torque to the flywheel at idle. To ensure stable operation of the engine at as
low an idle speed as possible, the closed-loop idle speed control system must maintain the balance
between the generated torque and the engine power consumption. The idle speed requires a certain
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amount of power to meet the load requirements of all aspects. They include internal friction from the
engine crankshaft and valve gear and auxiliary components such as the water pump. MG1US008
system uses torque based control strategy to determine engine output torque requested by
maintaining required idling speed in all working conditions according to closed loop idle control. This
output torque increases as engine speed reduces, and reduces as engine speed increases. System
responses to the new “interference factor” through requesting higher torque, such as turning on/off
air conditioning compressor or shifting of automatic transmission. When engine temperature is low,
torque is also needed to be increased to compensate higher internal friction and/or maintain higher
idling speed. The sum of these required output torque will be transmitted to torque coordinator which
will process, calculate and obtain corresponding volumetric density, mixture contents and ignition
timing.

Closed-loop control

1.

Exhaust aftertreatment in three-way catalytic converter is an effective method for reducing
concentration of harmful substance in exhaust gas. Three-way catalytic converter can reduce
hydrocarbon (HC), carbon monoxide (CO) and nitric oxide (NOx) up to 98% or more, and convert them
into water (H20), carbon dioxide (CO2) and nitrogen (N2). However, such high efficiency can be
achieved only within small range of engine excess air coefficient | = 1, | closed loop control is aimed to
ensure mixture concentration within this range. | closed loop control system functions only when
oxygen sensor is equipped. Oxygen sensor on side of three-way catalytic converter monitors oxygen
content in exhaust gas, lean mixture (I11) will generate about 100 mV sensor voltage, and rich mixture (|
< 1) will generate about 800mV sensor voltage. When | = 1, sensor voltage will jump. | loop control
responses to input signal (11 = lean mixture, | < 1 = rich mixture) to correct control variable, a correction
factor is generated as a multiplier to correct the fuel injection duration.

Evaporative emission control

1.

Due to external transfer of radiant heat and returned fuel heat, the fuel in fuel tank is heated and forms
fuel vapor. Due to limits of evaporative emission regulations, these vapors containing a large amount
of HC components are not allowed to be discharged directly into the atmosphere. In system, fuel vapor
will be collected in activated carbon canister through guide pipe and enters into engine and
participates in the combustion process through scour at the right moment. Flow rate of scour airflow is
realized by ECM controlling canister control valve. This control operates only under closed loop
working condition of | closed loop control system.

Knock control

1.

System detects characteristic vibration at moment knock occurs through knock sensor installed in
proper position of engine, and converts it into electrical signal to transmit it to ECM for processing.
ECM uses special processing method to detect if knock occurs in each combustion cycle in each
cylinder. Once knock is detected, knock closed loop control is triggered. After knock danger is
eliminated, ignition of affected cylinder will be gradually advanced to predetermined ignition advance
angle.

OBD Trouble Diagnosis

1.

Electronic control unit constantly monitors sensors, actuators, related circuits, malfunction indicator
light, battery voltage and so on, and even electronic control unit itself. And it performs rationality
detection for sensor output signal, actuator drive signal and internal signals (such as | closed loop
control, coolant temperature, knock control, idle speed control and battery voltage control, etc.). Once
a certain step failure or unreasonable signal value is found, electronic control unit will immediately set
malfunction information record in RAM malfunction memory. Malfunction information record is stored in
the form of trouble code and displays in the order in which malfunctions occurred.

Stop and start

1.

When the vehicle needs to stop at traffic lights or under other conditions, the intelligent start and stop
function will turn off engine. When start-off etc. is detected, engine will start automatically. This function
can improve the fuel economy of vehicle, reduce the emission pollution, and also reduce idling noise
while waiting. When the idle start and stop system operates normally, the engine stops automatically
when vehicle runs in idling when the following conditions are met and it will start automatically when
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starting is required. Idle start and stop system operation does not affect the safety of driver and the
normal operation of other systems on vehicle (A/C system, brake system, audio system, etc. are not
affected). In some cases, the idle start and stop system will be disabled temporarily for safety and
comfort of driving, which is normal. After the start and stop conditions are met, the start and stop
function will be recovered automatically).

2. |dle start and stop system automatic stop activation condition:
a.The engine hood is closed.
b.The vehicle has been stopped firmly.
c.ltis not in high attitude area.
d.Accelerator pedal is fully released.
e.Driver door is closed.
f.Driver seat belt is fastened.
g.The vehicle is not in emergency brake.
h.The battery power requirements are met.
i.Transmission is in D/M position.
j.When the vehicle is not parked on a steep slope.
k.The steering wheel rotation angle is not excessively large.
|.After the vehicle is started or turned with a large angle, the vehicle speed reaches above 8 km/h.
m.Air conditioning comfort permits (for example: defogging, cooling and heating requirements are
met).

3. Idle start and stop system automatic start activation condition:
a.Driver door is closed.
b.Driver seat belt is fastened.
c.The engine hood is closed.
d.Transmission range is in neutral for MT model.
e.When the above conditions are met and any of following conditions is met, the engine will start
automatically:
f.When shift handle is shift to R, the engine starts.
g.When the steering wheel angle is over 30°, the engine starts.
h.When clutch pedal and accelerator pedal are depressed for MT model.
i.When shift handle is in N and brake pedal is not depressed, the engine starts when shifting to D.
j-When transmission is in N and brake pedal is not depressed, the engine starts when brake pedal
is depressed.
k.When transmission is in P and brake pedal is not depressed, the engine starts when brake pedal
is depressed.
I.When transmission is in D/M and brake pedal is not released after engine stops, the engine starts
when brake pedal is depressed.

Hint:
When AUTO HOLD function is activated, the engine will not start after brake pedal is released.
Then depress the brake pedal to start the engine.

Introduction to National VI OBD Diagnostic Control

Catalytic Converter Monitor

1. The catalytic converter is equipped with two main components of cerium oxide and precious metals (-
platinum, rhodium, palladium). The former is a container for storing and releasing oxygen and is used
to oxidize CO and HC in the concentrated gas mixture, while the latter is a catalyst to promote
oxidation and reduction reactions. Under the premise that the aging speed of the two is basically the
same, because the damage degree of precious metals cannot be accurately assessed, and the aging
degree of cerium oxide can be expressed by the amount of oxygen storage, research shows that there
is a nonlinear relationship between the conversion efficiency and oxygen storage capacity of catalytic
converter. The oxygen storage capacity of the catalytic converter, that is, the oxidation capacity of the
catalytic converter, decreases over time. Therefore, the current catalytic converter diagnosis strategy
is realized by evaluating the oxygen storage capacity of catalytic converter.

2. During the measurement of oxygen storage, first use the concentrated gas mixture to completely
empty the residual oxygen in catalytic converter, and the oxygen in the catalytic converter is
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considered to be completely empty when the downstream oxygen indicator is rich, and then the lean
mixture is used to oxygenate the catalytic converter, and the downstream oxygen indicator is lean, the
catalytic converter is considered to be full of oxygen. Through this process, the oxygen storage
capacity of the catalytic converter can be calculated to evaluate the conversion capacity of the catalytic
converter. Before the decrease of catalytic converter conversion capacity causes the emission of non-
methane hydrocarbons + nitrogen oxides (NMHC +NOx) in the exhaust pollutants of the vehicle to
exceed the OBD threshold, The OBD system alarms and illuminates MIL light.

The catalytic converter is monitored by directly measuring the oxygen storage capacity during the
transition process of the gas mixture from rich to lean. In this process, the upstream oxygen sensor
accurately controls the air-fuel ratio, and the downstream oxygen sensor is used to measure the
oxygen storage capacity of the catalytic converter.

Overview of Misfire Monitoring

1.

2.

The basic principle of engine misfire monitoring is based on calculating the crankshaft acceleration
during each individual combustion process.

In order to calculate the crankshaft acceleration, a toothed sensor signal wheel with a reference mark
is installed on the crankshaft. The sensor signal wheel is divided into several segments, the segment
number is equal to half of cylinder number in an engine with even number of cylinder, and the cylinder
number is the number of cylinders in an engine with odd-number of cylinder. Each time the combustion
pushes the crankshaft to accelerate rotation and generate a certain crankshaft acceleration. The
engine speed sensor is used to calculate the time for crankshaft to rotate around each segment
window, and the crankshaft acceleration corresponding to each cylinder can be calculated from the
relative segment time.

When a cylinder is unburned or not fully burned, it will take longer for the corresponding segment
window to pass the crankshaft position sensor, the corresponding segment window acceleration will
exceed the matching threshold, and the system will diagnose a misfire.

Evaporation System Monitoring (Dual Lines, DTEV + DTESK)
Evaporation system monitor includes two parts:

1.

Monitor the desorption flow of evaporation system. When the desorption flow from the fuel evaporation
system to the engine cannot be monitored, the OBD system should detect a fault, that is, the
desorption flow monitor. Related faults: P0497 (EVAP System Low Purge Flow) PO4F0 (EVAP System
High Pressure Purge).

Monitor the integrity of the entire evaporation system except for the lines and connectors between
canister valve and the intake manifold to prevent fuel vapor from leaking into the atmosphere, that is,
leakage monitor. Related faults: P2422 (EVAP System Vent Valve Stuck Closed), P0455 (EVAP
System Leak Detected (Large Leak)), P0442 (EVAP System Leak Detected (Small Leak)).

Pressure sensor-based desorption flow monitoring (DTEV) and fuel tank pressure sensor-based
leakage monitoring (DTESK).

* DTEV actively controls the opening and closing of the canister valve, and detects the desorption
flow of the evaporation system according to the pressure fluctuations in desorption line during the
canister valve opening; DTESK controls the canister valve and canister vent valve to create the
vacuum degree, and detects the leakage of evaporation system based on the vacuum attenuation
gradient. The system can also monitor the canister valve and canister vent valve. The canister vent
valve is used to control the communication between evaporation system and atmosphere, and the
canister valve is used to control the communication between evaporation system and engine intake
line. If the system leaks, it is recommended to use a smoke-type leak detector for troubleshooting.

Fuel System Monitoring

1.

Adaptive feedback monitoring based on upstream oxygen
* P2177 (System Too Lean Off Idle Bank 1)

* P2178 (System Too Rich Off Idle Bank 1)

* P2187 (System Too Lean at Idle Bank 1)

* P2188 (System Too Rich at Idle Bank 1)
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* The fuel injection time of the injector is mainly calculated according to the engine load signal,
additive correction factor of mixture adaptive feedback, the multiplicative correction factor of
mixture adaptive feedback and the mixture closed-loop adjustment factor.

* Considering that different fault sources have different effects on engine operating conditions and
have different meanings for mixture correction, the system divides the self-learning region of
mixture according to engine speed and load and carries out corresponding correction. Therefore,
adaptive feedback learning is divided into two types: (1) Additive self-learning (such as air leakage
in intake manifold); (2) Multiplicative self-learning (such as fuel pressure signal error). The
corresponding fault types are also divided into: additive self-learning over-limit fault (P2187/P2188)
and multiplicative self-learning over-limit fault (P2177/P2178).

* Under idling conditions, the additive self-learning plays the main role of fuel correction, while under
relatively high speed and load conditions, the multiplicative self-learning plays the main role of fuel
correction.

* Additive self-learning is carried out under idling conditions, and multiplicative self-learning is carried
out under relatively high speed and load conditions. Only when the engine is running to
corresponding self-learning operating area, the corresponding self-learning of mixture will be
activated.

2. Fuel correction monitoring based on downstream oxygen

* P2097 (Post Catalyst Fuel Trim System Too Rich Bank 1)
* P2096 (Post Catalyst Fuel Trim System Too Lean Bank 1)
*  Downstream oxygen closed loop correction principle

* There are two main functions and meanings of installing the downstream oxygen sensor behind the
catalytic converter: One is to monitor the failure of catalytic converter according to the signal of
downstream oxygen sensor; the other is to further correct the closed-loop adjustment deviation of
upstream oxygen according to the signal feedback of downstream oxygen sensor to ensure that
the mixture lambda is always within the catalytic converter optimal conversion window.

* For closed-loop adjustment based on downstream oxygen, the principle is to compare the
downstream oxygen voltage signal with the target voltage under steady condition. If the
downstream oxygen voltage deviates from the target voltage, the system will perform self-learning
correction according to the degree of deviation and determine fault based on the self-learning
value.

Exhaust Sensor Monitoring

The exhaust sensor system monitors the working status of upstream oxygen sensor and upstream oxygen
sensor, including oxygen sensor circuit monitoring, heating performance monitoring, responsive
monitoring, and upstream oxygen sensor characteristic deviation monitoring.Oxygen sensor circuit
monitoring (upstream and downstream oxygen sensors)Oxygen sensor heating monitoring (upstream and
downstream oxygen sensors)Upstream oxygen sensor responsive monitoringUpstream oxygen sensor
characteristic deviation monitoringDownstream oxygen sensor aging monitoring

1. Upstream oxygen sensor responsive monitoring

* PO0133 (02 Sensor Circuit Slow Response Bank 1 Sensor 1)

* Aging and pollution will cause the responsiveness of the oxygen sensor to become sluggish, and a
upstream oxygen sensor signal with a slower dynamic response will cause emissions to
deteriorate. The system response monitoring function can monitor the symmetry response failure
of upstream oxygen sensor when the monitoring conditions are met.

* The system monitors the responsiveness of upstream oxygen sensor by adjusting the required air-
fuel ratio. When the air-fuel ratio changes, it performs fault monitoring by comparing the reversed
actual oxygen sensor signal and the target oxygen sensor signal.

2. Upstream oxygen sensor characteristic deviation monitoring

* The measured air-fuel ratio signal deviates from the actual value when the characteristics of
upstream oxygen sensor deviate. The deviation of the positive or lean side can cause the
measured value of the excess air coefficient to be too large (lean). The deviation of the negative or
rich side can cause the measured value of the excess air coefficient to be too small (rich). The
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system monitors the characteristic deviation of upstream oxygen sensor through the fuel self-
learning integral value in closed-loop control of downstream oxygen. When the characteristic of
upstream oxygen sensor is deviation, the air-fuel ratio indication will be lean or rich, which will
cause the downstream oxygen self-learning integral value is too large or too small.

Malfunction detection standard
P2195 O2 Sensor Signal Biased/Stuck Lean Bank 1 Sensor 1
P2196 O2 Sensor Signal Biased/Stuck Rich Bank 1 Sensor 1

When the characteristics of upstream oxygen sensor deviate to the lean side, the upstream oxygen
signal will always be lean compared to the actual air-fuel ratio, which leads to the enrichment of
upstream oxygen closed-loop control, the mixture will be rich, and downstream oxygen signal will
continue to be high and deviate from the target voltage level. At this time, the closed-loop
correction factor of downstream oxygen closed-loop control based on the downstream oxygen
signal will be corrected by feedback. When the self-learning integral value of correction factor
exceeds the upper fault threshold, the system will report P2195 (Lean Side Fault (Lean Side
Deviation Fault).

3. Upstream oxygen sensor voltage range monitoring

If the upstream oxygen sensor is installed incorrectly, the sensor is likely to be in communication
with atmosphere and cannot accurately reflect the oxygen concentration in exhaust gas. Generally,
when the oxygen sensor is placed in a mixture with an air-fuel ratio around 1.0, its output voltage is
much lower than the output voltage when upstream oxygen sensor is in the air. When upstream
oxygen sensor is not correctly installed in the exhaust system, it will be report the fault.

P2414 O2 Sensor Exhaust Sample Error Bank 1 Sensor 1

Generally, when the oxygen sensor is placed in a mixture with an air-fuel ratio around 1.0, its output
voltage is much lower than the output voltage when upstream oxygen sensor is in the air. When
upstream oxygen sensor is not correctly installed in the exhaust system, it will report P2414. Since
an empty fuel tank may lead to misdiagnosis, it is necessary to add an empty fuel tank verification
before fault confirmation.

4. Downstream oxygen sensor aging monitoring

Downstream oxygen sensor signal continues to be rich

P2271 O2 Sensor Signal Biased&Stuck Rich Bank 1 Sensor 2

When downstream oxygen sensor signal is always rich, under the action of fuel cut-off condition or
the active adjustment of the air-fuel ratio, when the downstream oxygen voltage still cannot drop to
the setting threshold after a certain period of time (considering the oxygen storage factor of
catalytic converter), it will report P2271.

Downstream oxygen sensor signal continues to be lean

P2270 O2 Sensor Signal Biased&Stuck Lean Bank 1 Sensor 2

When downstream oxygen sensor signal is always lean, under the action of purging oxygen
condition or the active adjustment of the air-fuel ratio, when the downstream oxygen voltage still
cannot rise to the setting threshold after a certain period of time (considering the oxygen storage
factor of catalytic converter), it will report P2270.

Responsive monitoring of downstream oxygen sensor under fuel cut-off conditions
P013A O2 Sensor Slow Response - Rich to Lean Bank 1 Sensor 2

In the fuel cut-off condition that meets the diagnostic conditions, when the output voltage time
constant of downstream oxygen sensor exceeds the setting threshold, it will report PO13A.

5. Downstream oxygen sensor circuit monitoring

Downstream oxygen sensor signal circuit short to power supply
P0138 O2 Sensor Circuit High Voltage Bank 1 Sensor 2

When all monitoring conditions are met, if the output voltage of oxygen sensor is greater than
threshold, it will report PO138.

Downstream oxygen sensor signal circuit short to ground
P0137 O2 Sensor Circuit Low Voltage Bank 1 Sensor 2
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* When all monitoring conditions are met, if the output voltage of oxygen sensor is less than
threshold, it will report P0137.

* Downstream oxygen sensor signal circuit open
* P0136 O2 Sensor Circuit Bank 1 Sensor 2

* When all monitoring conditions are met, if the output voltage of downstream oxygen sensor stays
within the set threshold interval, it will report P0136.

* Unreasonable monitoring of downstream oxygen sensor signal
* P2232 02 Sensor Signal Circuit Shorted to Heater Circuit Bank 1 Sensor 2

* When all monitoring conditions are met, if downstream oxygen sensor signal circuit is coupled with
heating line, it will report P2232.

6. Upstream Oxygen Sensor Heating Monitoring

* When the exhaust temperature is not enough to heat the oxygen sensor to a suitable working
temperature, the internal heating circuit of oxygen sensor can auxiliary heating. When the heating
circuit of oxygen sensor fails, the oxygen sensor will not work reliably and needs to be monitored
for failure.

* P0053 HO2S Heater Resistance Bank 1 Sensor 2

* After engine is started, if the temperature of upstream oxygen ceramic body cannot exceed the
setting threshold within a certain period of time, it will report P0O053.

* When the heating control circuit is heated at full-power and temperature of upstream oxygen
ceramic body cannot exceed the setting threshold, it will report PO053.

7. Downstream Oxygen Sensor Heating Monitoring

* P0054 HO2S Heater Resistance Bank 1 Sensor 2

* Under high temperature exhaust and circuit heating, the internal resistance of two-point oxygen
sensor decreases and the temperature increases. If the circuit heating of oxygen sensor fails, the
internal resistance of oxygen sensor is higher than the normal value. Nernst internal resistance
monitoring of oxygen sensor.

* When the Nernst internal resistance of oxygen sensor is higher than the normal value, it will report
P0054.

Engine Cooling Monitoring
1. Engine coolant temperature (ETC) sensor monitoring

* The engine coolant temperature sensor measures the engine coolant temperature, and its
monitoring includes circuit monitoring, various signal rationality monitoring, and cold start rationality
monitoring.

2. Thermostat monitoring

* The system uses a thermal management module to control the temperature of engine coolant, so
the thermal management module is required to monitor in accordance with the thermostat
monitoring specification. The cooling system is equipped with an engine coolant temperature
sensor (ECT sensor) in the small circulation water circuit, which is used to measure the water
temperature of small circulation water circuit, and a coolant temperature sensor (ECT sensor 2) is
installed in the large circulation water circuit, which is used to measure the water temperature of
large circulation water circuit. In the normal state of thermal management module, when the
coolant does not reach the regulating temperature, the large circulation water circuit of cooling
system is in the closed state, the coolant flows in the small circulation, and the ECT sensor 2 is cold
coolant. When the coolant reaches the regulating temperature, the large circulation water circuit of
cooling system is in an open state, and the hot coolant flows to the radiator to dissipate heat, and
the ECT sensor 2 is the hot coolant that passes through the radiator to dissipate heat. When the
thermal management module is stuck in the fully open position, the coolant flows to the radiator to
dissipate heat, and the ECT sensor 2 always senses the hot coolant that passes through the
radiator to dissipate heat.

* P0128 Coolant Thermostat (Coolant Temperature Below Thermostat Regulating Temperature)
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If the water temperature of small circulation water circuit is higher than the threshold, the thermal
management module is determined to be normal; if the water temperature of small circulation water
circuit is lower than the threshold and the water temperature of large circulation water circuit
reaches a certain threshold, it is determined that the thermostat is stuck in the fully open position,
and the performance of thermostat module is considered unreasonabile.

Cold Start Emission Reduction Strategy Monitoring (CSERS)
1. System Overview

The cold start emission reduction strategy is generally catalytic converter heating, that is, by
increasing the engine idle speed, delayed ignition angle, adjusting the variable valve timing,
multiple injections and other strategies to achieve the goal of quick ignition of catalytic converter
during the warm-up. Cold start emission reduction strategy diagnosis is not a diagnosis of a specific
function, but a monitoring and diagnosis of the above strategies, and corresponding diagnosis of
key engine parameters corresponding to these strategies.

Before the failure or deterioration of cold start emission reduction strategy relevant parts or
components causes the vehicle emissions to exceed OBD threshold, the OBD system should
detect a failure. If the failure of strategy does not lead to emission exceeding the OBD threshold,
the corresponding faults should be diagnosed when the function control reaches the adjustment
limit. The strategy corresponding to the cold start emission reduction strategy of this project is to
increase engine idle speed, delay ignition angle, adjust variable valve timing, perform multiple
injection, and increase high pressure fuel rail pressure. Details are as follows:

2. Engine idle speed control monitoring in catalytic converter heating

P0O50A 21 (Cold Start Idle Control System Performance)
PO50A 22 (Cold Start Idle Control System Performance)
P0O50D (Cold Start Rough Idle)

Similar to the normal phase (catalytic converter heating does not work), the engine idle speed
control and diagnosis principle is the same in catalytic converter heating. The idle speed uses PID
to adjust the engine torque to achieve the actual idle speed consistent with the target idle speed;
Idle speed diagnosis is a corresponding diagnosis based on the difference between the target
speed and actual speed, and the performance of actual idle speed.

3. Ignition angle efficiency monitoring when catalytic converter is heated

P0O50B 00 (Cold Start Ignition Timing Performance)
P050B 20 (Cold Start Ignition Timing Performance)

The important measures of delaying the ignition angle and the quick ignition of catalytic converter
are used to shorten the ignition time of catalytic converter, thereby greatly reducing exhaust
emissions. This diagnostic function monitors the ignition angle efficiency during catalytic converter
heating. The diagnostic principle diagram is as follows, by calculating the deviation of actual
ignition angle efficiency and target ignition angle efficiency, considering that the catalytic converter
heating is a process, the system obtains the average efficiency difference of the entire catalytic
converter heating process, and compares it with the matching threshold at the corresponding
operating point.

Theoretically, only when the actual ignition angle is greater than the set optimal ignition angle (-
ignition angle delayed when the catalytic converter is heated in the normal state), that is, the
ignition angle is not delayed or delayed not enough, the quick ignition of catalytic converter will be
adversely affected, therefore, the system only performs the diagnosis, that is, when the average
deviation between actual ignition angle efficiency and target ignition angle efficiency is greater than
the setting threshold (ignition angle is not delayed or delayed not enough), and the duration
exceeds the setting threshold, it will report PO50B 00 (it will report PO50B 20 when part load).

4. Variable Valve Timing Monitoring when Catalytic Converter Heating

PO52A (Cold Start “A” Camshaft Position Timing Over-Advanced Bank 1)
PO54A (Cold Start “B” Camshaft Position Timing Over-Advanced Bank 1)
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* The diagnostic method of variable valve timing in catalytic converter heating is to monitor the
effective difference between actual position and the expected position of intake and exhaust VVT,
and detect the accuracy and timeliness of required valve timing.

* If the catalytic converter heating is activated after the engine is cold-started, and all the secondary
factors are satisfied, the VVT diagnosis is performed by comparing the target camshaft angle with
the actual camshaft angle.

* If the deviation between expected angle and actual angle is greater than the matching fault
threshold within the specified time, the fault will be detected and the PO52A/P054A will be
confirmed. The fault threshold is obtained based on the engine speed and oil temperature at this
time.

*  When the deviation between expected angle and actual angle is within the specified range, and the
camshaft phase adjustment range exceeds the threshold, no fault diagnosis is completed.

5. Multi-injection Monitoring when Catalytic Converter Heating

* PO5EC (Cold Start Injection Timing Performance)

* One of the advantages of a direct injection engine is that it can effectively carry out multiple
injections such as two injections, especially by activating the multiple injection mode, greatly delays
the ignition angle to achieves the quick ignition of catalytic converter during the heating process,
thus effectively reduce emission pollution. Therefore, just as the ignition angle is an important
factor in the catalytic converter heating, the fuel injection pulse width and fuel injection phase
corresponding to multiple injections are all important control parameters, that is, corresponding
diagnosis is required.

* Monitor the injection pulse width, injection angle, and injection times of the multiple injection control
parameters. When the absolute value of difference between expected value and actual value
exceeds the setting threshold, it will report POSEC.

6. High Pressure Oil Passage Pressure Monitoring When Catalytic Converter Heating
¢ POS3F 21 (Cold Start Fuel Pressure Performance)
* PO53F 22 (Cold Start Fuel Pressure Performance)

* Inthe catalytic converter heating process of high pressure direct injection engine, it can reduce the
emission pollution by increasing the high pressure oil passage pressure, that is, it is also an
important control parameter for cold start to reduce the emission pollution, so effective diagnosis is
required. Diagnosis principle for this part is the same as the high pressure oil passage diagnosis
when the catalytic converter heating, that is, the expected pressure is compared with the actual
pressure, and the corresponding fault is reported when the difference exceeds the setting
threshold.

Gasoline Particulate Filter (GPF) Monitoring

1. Gasoline particulate filter (GPF) is installed on engine exhaust pipe to trap particulate in exhaust gas.
According to the provisions of the National VI Emission Regulation J.4.13.2.1, it is necessary to
monitor the GPF to remove the failure.

2. When the particulate trapped in GPF is too much, causing GPF back pressure is too high, it will cause
the engine exhaust back pressure to rise, which will affect the engine power performance. Therefore, it
is necessary to monitor the fault of high GPF back pressure.

3. Inorder to realize the monitoring of GPF removal and high back pressure failure, it is necessary to
install a differential pressure sensor on GPF to measure the pressure drop generated when the
exhaust gas flows through GPF.
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System Components Description

Intake Pressure Sensor

Intake manifold absolute pressure sensing element consists
of a piece of silicon chip. Etch a piece of pressure
diaphragm on silicon chip. There are 4 piezoresistors on
pressure diaphragm, and the 4 piezoresistors form a
Wheatstone bridge as strain element. Except for the
pressure diaphragm, silicon chip is also integrated with
signal processing circuit. Active surface of the silicon chip is
subjected to a pressure close to zero, and its surface is
subjected to the absolute pressure of the intake manifold to
be measured. Thickness of silicon chip is only several
micrometer, so the silicon chip will deform mechanically as
intake manifold absolute pressure changes, and 4
piezoresistors will also deform, thus changing the
resistance. Voltage signal linearly related to the pressure is
generated after processing by signal processing circuit of
silicon chip.Intake temperature sensing element is a
negative temperature coefficient (NTC) resistor, whose
resistance changes with the intake temperature. This
sensor transfers a voltage of intake temperature change to
controller.

1. Pressure sensor limit parameter

L10090

Value
Parameters ;
Minimum Representative Maximum
Power supply voltage / / 16V
Pressure / / 500 kpa
Operating temperature -40°C / +130°C
2. Pressure sensor characteristic parameters
Value
Parameters ;
Minimum Representative Maximum
Pressure measurement range 10 kpa / 300 kpa
Operating temperature -40°C / 130°C
Power supply voltage 4.75V 5.0V 5.25V
Power supply current when Us = 5.0 V / / 12.5mA
Output terminal load current -1.0mA / 0.5mA
Load resistance Pull-up resistor 5kQ / /
to voltage Us or
ground Pull-down resistor 10 kQ / /
Response time t1o/90 / / 1.0ms
Weight / 249 /

3. Temperature sensor limit parameters
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» Storage temperature: -40/+130°7C;
*  The maximum power at 25°C: 100 mW.

4. Temperature sensor characteristic parameters
* Operating temperature: -40/+130°C;

* Rated voltage: Pull-up resistor (power is 1 kW) operates at 5 V or operates at a constant current of
£1mA;

* Rated resistance at 20°C: 2.5 kW + 5%;

Electronic Throttle Body

Electronic throttle body is a critical part for engine intake
system in EGAS system. Its main function is to control
intake air volume by adjusting intake passage area
according to driver’ s driving intention to meet intake
requirements in different engine operating conditions, and
send back position signals of throttle valve plate to control
unit to achieve accurate control.DVE consists of four parts:
drive module, train module, executive module and feedback
module, and all components are integrated into the same
throttle valve housing. Throttle feedback module uses two
redundant structures. WWhen malfunction occurs, throttle
valve plate will stop at the limp home position (NLP)
determined by mechanical way, which is located above
mechanical bottom dead center. DVE performs control only
by corresponding electronic control unit or electronic test
circuit. In principle, it is necessary to ensure that the throttle
valve plate does not operate dynamically to the mechanical
dead center.

L10130

1. Basic performance parameters:

Potentiometer Voltage
Test It Mechanical Bottom | Mechanical Top Dead | Response Time (ms) | patyr
estitem Dead Center (%) Center (%) Time (ms)
IP1S IP2S IP1S IP2S Open Close
Parameter
range 104 90+4 93+4 74 < 100 < 100 < 300

Knock sensor

Knock sensor is installed on cylinder block, and used to
detect engine vibration caused by detonation. You can
install one or more.The sensitive element of sensor is a
piezoelectric ceramic. Vibration of engine cylinder block is
transferred to the piezoelectric ceramic through a mass
block in the sensor. Due to the pressure generated by
vibration of mass block, the piezoelectric ceramic
generates a voltage at both electrode faces, and converts
the vibration signal to an A/C voltage signal to output it.
Because intensity of vibration signal caused by engine
knocking is far more than that of normal engine vibration
signal, ECM can distinguish between knock or non-knock J12860
signals by processing these signals from knock sensor.

1. Limit data
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Value
Quantity -
Minimum Representative Maximum
Operating temperature -40°C / 130°C
2. Characteristic data (cable type)
Quantity Value
Sensitivity of new sensor to 7 kHz signal 23.6~35.4 mV/g
Sensitivity of new sensor to 19kHz signal 28.3~42.4 mV/g
o
Linearity between 5 and 15 kHz +10% of 5 kHZS%’ased on 10m/
Main resonance frequency >30 kHz
Resistance (terminal and
Impedance copper bush) >1MQ
Capacitance (probe) 1150 £ 200 pF
Leakage resistance (re&star;c;iggrt;/veen two output terminals of 4.9 +20% MQ
Variation in sensitivity due to temperature (9 kHz) < -0.04 mV/g°C

Coolant Temperature Sensor

Temperature sensor function is used to monitor engine
coolant temperature, On the one hand, it makes the
electronic system judge the engine operating condition by
outputting resistance signal; On the other hand, it also
outputs signals to relevant instrument cluster, so that
operators can directly judge the engine operating condition
through visual inspection. Coolant temperature sensor
encapsulates NTC thermistor in temperature sensor, its
resistance varies in accordance with ambient temperature,
so that the small change of outside temperature can be
measured accurately and timely. Temperature of contact

medium can be reflected by measuring its output P10130
resistance.
1. Limit data
Quantity Value
Operates with ECM connected, standard
Rated voltage operating condition is 5 V (power of pull-up
resistor is 1 kW)
Rated resistance at 20°C 2.5+ 5% kQ
Operating temperature range -40 ~+130°C
Vibration level < 600 m/s2

2. Characteristic data
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Temperature (C) Resistance (Q)
-40 45313
-30 26114
-20 15462
-10 9397

0 5896
10 3792
20 2500
30 1707
40 1175
50 833.9
60 595.5
70 435.7
80 322.5
90 243.2

100 186.6
110 144.2
120 112.7
130 89.30

Speed Sensor
Speed sensor is a component of the engine management

system. This sensor is installed on engine block, which
used to detect crankshaft position and speed. Rotation of
the signal plate causes the magnetic field at the induction
point inside the speed sensor to alternate. The alternating
magnetic field is induced by the differential Hall chip, and
the induced alternating magnetic signal is converted into an
electrical signal by the internal processing circuit of the
sensor and output.

J12770

1. Technical Characteristic Parameters

Parameter Minimum Representative Maximum
Storage temperature -40 °C / +80°C
Speed range 20 rpm / 8000 rpm
Air clearance 0.2 mm 1.0 mm 1.8 mm
Phase accuracy (falling
edge of 800 rpm) -1deg / +1 deg
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Parameter Minimum Representative Maximum
Operating temperature o .
(plug area) -40 C / +150 C
Operating temperature o .
(sensor) -40 C / +150 °C
Power supply voltage
range 475V 50V 16V
Power supply current / 4.2 mA 10 mA
Output signal rising
time (Low - High) / / 25us
Output signal falling
time (High - Low) / / Tus
Output signal power
supply voltage / / 18V
Output current / / 20 mA
Output signal low
voltage / / 0.5V
Output signal high | A
voltage Uso—0.5V Uso—0.3V /
Power-on time / / 250 ms
n: Repeated accuracy
at 800 rpm -0.1 deg +0.1 deg /

Camshaft Position Sensor

Camshaft position sensor is a Hall type sensor. A phaser is
installed on camshaft. When phaser is in high teeth, the
applicable circuit outputs low voltage; when phaser is in
missing teeth, the applicable circuit outputs high voltage. As
a result, the crankshaft phase information is provided to
Engine Control Module (ECM), so that the compression top
dead center and exhaust top dead center of crankshaft can
be distinguished.

J12850
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High Pressure Fuel Distribution Pipe Assembly

The high pressure fuel distribution pipe assembly is
integrated with high pressure fuel distribution pipe (fuel rail),
high pressure fuel injector and high pressure sensor. Its
operation principle is to optimize design through structure of
high pressure fuel distribution pipe, the accurate fuel rail

pressure signal feedback can uniformly and precisely
distribute fuel for engine through injector. “

$10120

1. Technical Characteristic Parameters

Items Target Specifications
System Pressure 35 MPa
Target Life 10/160,000 y/km
Temperature Condition -40~130°C

High Pressure Fuel Injector

Operation principle of solenoid valve type high pressure
fuel injector: When the electricity is applied,
electromagnetic coil generates magnetic force, and the
needle valve set is sucked up, and separated from valve
seat, so that fuel is injected. When the power is off,
compression spring returns and needle valve set moves
downwards, so that it contacts valve seat eventually to seal
the fuel.

J12840

1. Technical Characteristic Parameters

Electronic Control Fuel Injection High pressure direct injection system
Fuel Entering Direction Injector axial
System Pressure 35 Mpa
Maximum Operating Voltage 65V
Target Life 240,000 kilometers, up to 15 years
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Ignition Coil

Ignition coil consists of primary winding, secondary winding,
iron core and housing etc. When the ground passage of a
primary winding is on, this primary winding is charged. If
ECM cuts off the primary winding circuit, the charging will
be suspended, and a high voltage will be induced in the
secondary winding at same time, cause spark plugs to
discharge.

N10180

1. Technical Parameters

Primary Current 8.5A X (1£8%)
Secondary Voltage = 37 KV (40 pF + 5 pF of load)
Load (Zener Diode) 1000 £ 20V

Ignition Energy = 90mJ

Upstream Oxygen Sensor

LSU oxygen sensor is much more advanced than LSH and
LSF in function. It is a ceramic body principle and a “micro
pump” for oxygen ion transportation. Pump provides
enough oxygen to the electrodes on the contact side of the
exhaust to maintain a constant voltage on both sides, about
450mV. Electric energy consumption of the pump is
converted into the excess air coefficient by the electronic
controller, output current is almost linear with A. A = 0.65 ~
o s0 itis also called linear oxygen sensor. It can not only
determine whether A is greater than 1 or less than 1, but
also measure in the thin and thick areas The specific value
of A can be determined, so the excess air coefficient in a
wide range (broadband) can be measured, and the
continuous control of A <1 to A > 1 can be realized.

010160

1. Characteristic data

Description New After Platform Test
A signalwhen A=1.7 1.70 £ 0.077 1.70+£0.132
A signal when A = 0.8 0.80+£0.012 0.80+0.020

2. Sensor electrical data

Description Value
Resistance between housing
and each flat insert pieces Room temperature, 800V DC =10 MQ
Power supply voltage on Rated Voltage 6.8V
connector Continuous operating voltage <12V
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Description Value
Maximum system power supply
voltage <165V
Short time voltage peak value
within 60 ms (10 times in life
cycle, ceramic temperature = S 28V
20°C)
Minimum system power supply
voltage =98V
Heating power for 6.8V of operating voltage 8.1W

Downstream oxygen sensor

Sensing element of LSF oxygen sensor is a ceramic planar
body with pores, and the outside of ceramic body is
surrounded by engine exhaust, and the inside is ventilated.
Sensing ceramic body wall is a type of solid electrolyte with
heating electrodes inside. Operation of oxygen sensor is
realized by converting the concentration difference of
oxygen ions inside and outside the sensing ceramic body
into voltage signals for output. When the temperature of
sensing ceramic body reaches 350 ‘C, it will have the
characteristics of solid electrolyte. Oxygen ions can freely
pass through it due to special material of ceramic body. It is
precisely by taking advantage of this characteristic, it
converts the concentration difference into the potential
difference, thus forming the electrical signal output. If the
gas mixture is rich, oxygen ion concentration difference in
and out of the ceramic is high, electric potential difference is
high, a large number of oxygen ions move from the inside to
the outside, and the output voltage is higher (approximately 010170
800mV-1000mV); If the mixture concentration is too lean,

oxygen ion concentration difference in and out of the

ceramic is low, electric potential difference is low, only a

small amount of oxygen ion moves from the inside to the

outside, and the output voltage is lower (approximately

100mV). Signal voltage changes abruptly at about the

theoretical equivalent air fuel ratio (A=1).

1. Characteristic data

Description New After 500 Hours of Platform Test
Exhaust
temperature when 350°C 850°C 350°C 850°C

characteristic data
is established

When 1=0.97
(CO=1%):
Sensing element
voltage (mV)

800 + 55 700 £ 55 800 + 60 700 =60
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Description New After 500 Hours of Platform Test
When 1=1.10:
Sensing element 50 + 30 50 + 30 50 +40 50 + 40
voltage (mV)
Sensing element
internal resistance <05 < 0.25 <1 <05
(kQ)
Response Time
(ms) (600 mV to <250 <250 <400 <250
300 mV)
Response Time
(ms) (300mV to <100 <60 <200 <60
600mV)
2. Sensor electrical data
Description Value
Between heating circuit and
signal circuit Room temperature, 800V DC = 30
Rated Voltage 12V
Continuous operating voltage 12t0 14V
Operating voltage which can be
maintained 1% of the total life at 15\
Power supply voltage on most (exhaust temperature <
connector 850°C)
Operating voltage which can be
maintained 75 seconds at most 18V
(exhaust temperature < 350°C)
Test voltage 13V
Heating power for 13 V of operating voltage, and 350°C of exhaust 7W
temperature
Short time heating current at 13 V of operating voltage and -40°C <21A

of ambient temperature

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM

High Pressure Fuel Pump

High pressure fuel pump is an element specially used for
direct injection engine. It functions to increase the system
pressure and provide high pressure fuel for the fuel rail
assembly. High pressure fuel pump supplies fuel for system
as demands, thus providing a better fuel economy. It is
made of stainless steel material and has a wide fuel
application; also, it has the advantages of light weight,
small volume, zero evaporative emission, etc. At present,
high pressure fuel pump of the main vehicle factory widely
used in the world adopts the single plunger pump design of
integrated voltage regulator, flow control valve, relief valve,
its working principle is through cam drive high pressure
pump plunger movement up and down to achieve fuel
absorption and fuel discharge. ECM controls high pressure
fuel flow via flow control valve according to the set control
program through pressure sensor on fuel rail, thus
performing closed loop control for pressure in high pressure
fuel rail. Regulator functions to suppress the pressure
pulsation at the low pressure end and improve the stability
of system. Pressure relief valve will open when high
pressure fuel rail pressure exceeds the safety limit, so as to
protect the system.

$10100

1. Characteristic parameters

Items Target Specifications
Mass Approx. 0.83 kg
Oil outlet pressure 2-20 MPa
Maximum oil inlet pressure 9.0 bar

35 MPa system: 39.9-41.4 for new parts, 36.5-

Relief valve opening pressure 42.4 MPa for durable parts

Driving voltage 10.8-16 V

Control type Applied to ECM, which adopts current control

High Pressure Fuel Rail Pressure Sensor

Oil pressure acts on metal diaphragm of pressure sensor to
deform the diaphragm. There is a Wheatstone bridge
composed of 4 metal strain gauge on diaphragm. The
deformation of diaphragm causes a change in the
resistance of strain gauge. After the signal processing of
peripheral circuit, form the voltage signal that is linearly
related to the pressure.

J12830

1. Limit data
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1.

Value
Parameter -
Minimum Representative Maximum
Power supply voltage
(MAX. 1h) / / 18V
Pressure / / 32 Mpa
Burst pressure / / 375 Mpa
Operating temperature / / 150 °C
Characteristic data
Value
Parameter -
Minimum Representative Maximum
Pressure
measurement range 0 Mpa / 42 Mpa
Operating temperature -40 °C / 140 °C
Power supply voltage 475V 50V 5.25V
Power supply current
when Us = 5.0 V 9 mA 12 mA 15 mA
Response time t10/90 / / 1.0mS
Electronic Controller Unit
Engine Control Module (ECM) is a pre-programmed
microprocessor digital computer, which is used to adjust
ignition timing, air-fuel ratio, emission control device, speed
control, A/C compressor and idle speed etc. Engine Control
Module (ECM) enables the program to suit ever-changing
operation conditions.
J12780
Limit data
_ Value
Quantity
Minimum Maximum
Normal operation 10.8V 16V
Battery voltage
Limit function 6.5t09V 16t0 28V
Limits and time for K tart
withstanding battery 24V eepfs a t_lng Some 60 s
overvoltage unctions
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Canister Solenoid Valve

Canister control valve consists of solenoid coil, armature,
valve body and other parts.Air volume through canister
control valve is related to the electric pulse duty ratio output
from ECM to canister control valve and the differential
pressure between canister control valve inlet and outlet.
When there is no electric pulse, canister control valve
closes.

010130

1. Technical Characteristic Parameters

Value
Quantity -
Minimum Representative Maximum
Rated Voltage 10V 13.5V 16V
Resistance at +20°C 14 Q 16 Q 18 Q
Current under rated
voltage 0.85A
Frequency of control
pulse 5Hz / 30 Hz
Rate of flow when
differential pressure is 5 3 3
700 mbar and duty 6 m3/h 6.5 m3/h 7 m3/h
ratio is 100%
Permitted operating = o
temperature -40°C / 140°C
Allowable differential
pressure between inlet / / -800 mbar
and outlet
Permitted vibration
acceleration marked on / / 300 m/s2
products
Leakage amount when
differential pressure is / / 33 mL/min
700 mbar
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Brake Vacuum Pressure Sensor

Absolute pressure sensing element consists of a piece of
silicon chip. Etch a piece of pressure diaphragm on silicon

chip. There are 4 piezoresistors on pressure diaphragm,
and the 4 piezoresistors form a Wheatstone bridge as strain
element. Except for the pressure diaphragm, silicon chip is
also integrated with signal processing circuit. Active surface
of the silicon chip is subjected to a pressure close to zero,
and its surface is subjected to the absolute pressure of the
intake manifold to be measured. Thickness of silicon chip is
only several micrometer, so the silicon chip will deform
mechanically as line absolute pressure changes, and 4
piezoresistors will also deform, thus changing the
resistance. Voltage signal linearly related to the pressure is

J12790

generated after processing by signal processing circuit of
silicon chip.

1. Limit parameters

Value
Parameter -
Minimum Representative Maximum
Power supply voltage / / 16V
Pressure / / 500 kpa
Operating temperature -40°C / +130°C
2. Characteristic parameters
Value
Parameter -
Minimum Representative Maximum
Pressure measurement range 20 kpa / 115 kpa
Operating temperature -40°C / 130°C
Power supply voltage 475V 50V 525V
Power supply current when Us =5.0 V / / 12.5 mA
Output terminal load current -1.0 mA / 0.5 mA
Load resistance Pull-up resistor 5kQ / /
to voltage Us or
ground Pull-down resistor 10 kQ / /
Response time t10/90 / / 1.0ms
Weight / 179 /
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GPF temperature sensor

The temperature sensor uses Pt200 type thermal-sensitive platinum resistor sensing element as the
temperature sensing element. The outside of the sensing element is encapsulated by a stainless steel
shell with high temperature resistance and corrosion resistance. The sensing element and the stainless
steel shell are filled with heat conduction materials to facilitate the timely transfer of exhaust gas heat to
the surface of sensing element. During operation, the sensor head is placed inside the engine exhaust
pipe, and the high temperature airflow transmits heat to the sensing element, so that the temperature of
the sensing element interior platinum resistor changes accordingly, and the resistance value of platinum
resistor varies with the temperature. Through a specific monitoring circuit, the engine controller (ECM)
monitors the resistance signal output by the sensor to calculate the corresponding exhaust gas
temperature signal.

1. Signal Accuracy
Signal accuracies of sensor (new parts) are shown as follows:

Temperature Range Signal Accuracy
-40°C ~300°C +25°C
301°C ~900°C + 1.0 % of temperature in °C
901°C~950°C + 2.0 % of temperature in °C

Signal accuracies of sensor (deteriorated parts) are shown as follows:

Temperature Range Signal Accuracy
10°C +3.8Q((5C)
650 'C +8Q(x13°C)

2. Dynamic response performance

Dynamic response performance of the exhaust temperature sensor is based on the change speed of
output signal when the ambient temperature changes abruptly, which should meet the requirements of
the following table

Temperature Jump Air-flow Velocity Response Time

300°C 11 m/s <12s

GPF differential pressure sensor

Differential pressure sensor (double membrane) unit consists of housing, two same LGA (Land Grid
Array) sensing element modules, cover plate, sealing glue, connecting glue, bonding wire and other sub
components. The values measured by sensor are upstream gas absolute pressure and downstream
gas absolute pressure of GPF.Differential pressure sensor (double membrane) unit consists of housing,
two same LGA (Land Grid Array) sensing element modules, cover plate, sealing glue, connecting glue,
bonding wire and other sub components. The values measured by sensor are upstream gas absolute
pressure and downstream gas absolute pressure of GPF. Sensing element module of differential
pressure sensor (LPS4-2ABS) consists of a piece of silicon chip. Etch a piece of pressure diaphragm on
silicon chip. There are 4 piezoresistors on pressure diaphragm, and the 4 piezoresistors form a
Wheatstone bridge as strain element. Silicon chip will deform mechanically as emission gas pressure
changes, and 4 piezoresistors will also deform, thus changing the resistance. Output the information in
SENT signal format to ECM after processing by signal processing circuit of silicon chip.
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Electronic control actuator

Electronic control actuator is used to drive exhaust gas by-
pass valve of turbocharger. Its main function is to adjust
waste gate opening angle and control rotation speed of
turbocharger according to driver’ s driving intention, so as
to control intake air demand when the intake air amount
meets different engine operating conditions, and feed back
the position signal of waste gate to control unit to realize
accurate control.Electronic control actuator consists of four
parts: drive module, train module, executive module and
feedback module, and all sub components of drive module,
train module and feedback module are integrated into the
same housing. Feedback module contains non-contact type
sensors, which can accurately feedback the valve position
according to Hall principle. Electronic control actuator
performs control only by corresponding electronic control
unit or electronic test circuit. In principle, it is necessary to
ensure that the actuator connecting rod does not operate
dynamically to the mechanical dead center.

J12820

1. Technical Characteristic Parameters

Potentiometer Voltage Response Time (ms)
Driving
Test Iltem Mechanical Mechanical Torque (New
Top Dead Bottom Dead Open Close Parts) (Nm)
Center (%) Center (%)
Parameter
range 5+/-2.2 95 +/-2.2 < 200 < 200 = 0.8
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System Circuit Diagram

Module Terminal Definition
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1 --| sy =
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:| |76|75|74|73|72 71|70|69|68|67 66|65|64|63|62|61 [eoJso]58] |

1 |_||_| R 1 R 2 X ) ) 0 o ) A |so|79|7s|77
>PA66-GF35<

m

Pin Definition Pin Definition

1 Starter Control LSD 53 —

2 — 54 —

3 — 55 Brake Light Switch Signal

4 — 56 Brake Switch

5 Starter Control HSD 57 Starter State Feedback Signal

6 Main relay 58 Activated Chariz/c;ia\ll eCanister Cut-off
7 Crankshaft Heating Valve 59 Variable Oil Pump

8 Downstream Oxygen Sensor 60 Electronic thermostat

9 Analog Sensor Ground 5 61 Downstream Oxygen Sensor Heater
10 Analog Sensor Ground 6 62 Upstream Oxygen Sensor Heater
11 Analog Sensor Ground 7 63 Continuous Power Supply

12 Analog Sensor Ground 8 64 Refresh and Body CAN Low
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Pin Definition Pin Definition

13 Accelerator Pedal Sensor 1 Ground 65 Refresh and Body CAN High

14 Analog Sensor Power Supply 1 66 Upstream Oxygen IA

15 Acceleratorplz)exiearl SPL?:gll;m Sensor 1 67 Upstream Oxygen VN

16 Accelerator Pedal Position Sensor 2 68 L
Power Supply

17 Sensor Power Supply (5 V) 69 —

18 Sensor Power Supply (5 V) 70 —

19 — 71 —

20 — 72 —

21 Electronic Vacuum Pump 73 —

22 — 74 —

23 DECOS Relay 75 —

24 A/C Compressor Relay 76 -

25 Pressure Discharge Control Valve 77 —

26 Fuel Control Enable Signal 78 —

27 Vacuum Pressure Sensor 79 -

28 Oxygen Sensor Ground 80 —

29 Accelerator Pedal Sensor 2 Ground 81 p—

30 — 82 =

31 Accelerator Pedal Position Sensor 1 83 —

32 — 84 —

33 — 85 —

34 A/C Pressure Sensor 86 —

35 — 87 —

36 — 88 —

37 — 89 —

38 — 90 —

39 PWM Cooling Fan 91 —

40 Variable \(/ELvheaILT)ing Valve 92 .

41 Variable Valve Timing Valve (Intake) 93 —

42 Canister control valve 94 —

43 — 95 —
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Pin Definition Pin Definition

44 — 96 ECM Ground 4

45 — 97 ECM Ground 3

46 Ignition Switch 98 ECM Ground 2

47 LIN Bus 99 ECM Ground 1

48 Upstream Oxygen IP 100 Main Relay Power Supply 1
49 Upstream Oxygen VM 101 Main Relay Power Supply 2
50 — 102 Main Relay Power Supply 3
51 Accelerator Pedal Position Sensor 2 103 Main Relay Power Supply 4
52 GPF Front Temperature Sensor

ol [e ] [e [T = 2 [1]

302928 ]27]26]25[24]23[22]2 1]20[19]18]17] 16|

5[aaja3fa2fa 1faof3o[38[37]36[35[34[33[32J3 1]

DR e e RN RS
Falral7afr2l[rolesleeferleeleslealeatezle ]
= =
b 1 7 )
ECFEJ-B
412760
Pin Definition Pin Definition

1 Sensor Power Supply 7 (5 V) 49 —
2 Sensor Power Supply 8 (5 V) 50 —
3 Sensor Power Supply 11 (5 V) 51 _
4 — 52 _
5 Digital Sensor Ground 2 53 —
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Pin Definition Pin Definition
6 Analog Sensor Ground 1 54 Electronic Waste Gate Position Signal
7 Analog Sensor Ground 2 55 —
8 Analog Sensor Ground 3 56 —
9 Analog Sensor Ground 4 57 Engine Speed Sensor Signal
10 Exhaust Phase Sensor Ground 58 —
11 Intake Phase Sensor Ground 59 —
12 2nd Cylinder Ignition 60 _
13 4th Cylinder Ignition 61 _
14 1st Cylinder Ignition 62 —
15 3rd Cylinder Ignition 63 _
16 Sensor Power Supply (5 V) 64 —
17 Intake Phase Senzsor Power Supply 65 o
18 Speed Sensor Power Supply 66 _
19 — 67 —4
20 Speed Sensor Ground 68 —
21 Conductive PCV Tube 69 —
22 Engine Coolangi;?]rglpfrature Sensor 70 o=
23 — 71 =
24 Cruise Control 72 —
o5 Low Pressureé Z;}Jscl)r{ail Pressure 73 o
o | Charoom Camstg Desoston |7, -
27 Boost Pressure Sensor Signal 75 —
28 Intake Pressure Sensor Signal 76 4th Cylinder Injector+
29 Boost Temperature Sensor Signal 77 4th Cylinder Injector-
30 Intake Phase Sensor Signal 78 1st Cylinder Injector-
31 Fuel Tank Pressure Sensor 79 3rd Cylinder Injector+
32 — 80 2nd Cylinder Injector+
33 — 81 Electronic Wastegate Control-
34 Electronic Throttlg Feedback Signal 82 Electronic Waste Gate Control+
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Pin Definition Pin Definition
Engine Coolant Temperature Sensor : .
35 Signal 2 83 1st Cylinder Injector+
36 High Pressurg_FueI Rail Sensor 84 3rd Cylinder Injector-
ignal

37 — 85 2nd Cylinder Injector-
38 Manifold Temperature Sensor Signal 86 Electronic Throttle Control-
39 — 87 —
40 Electronic Throttlﬁ Feedback Signal 88 o
41 Dual-mode GPF Differential 89 L

Pressure Sensor (SENT 2)

Dual-mode GPF Differential
42 Pressure Sensor (SENT 1) 90 Fuel Pressure Control Valve-
43 — 91 Electronic Throttle Control+
44 — 92 —
45 Exhaust Phase Sensor Signal 93 —
46 Knock Sensor (+) 94 —
47 Knock Sensor (-) 95 Fuel Pressure Control Valve+
48 -

Diagnosis & Testing

Problem Symptoms Table

Hint:

Use symptoms table below to help determine cause of problem. Check each suspected area in sequence.
Repair, replace or adjust faulty components as necessary.

Symptom

Possible Cause

Engine does not crank or cranks slowly while

starting

Battery

Starter

Wire harness or ENGINE START STOP switch

Starter relay

ECM, TCU

Engine mechanical

Engine cranks normally but cannot start
successfully while starting

No fuel in tank

Fuel pump

Fuel injector

Engine speed sensor
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Symptom Possible Cause

Ignition coll

Engine immobilizer
ECU

Engine mechanical

Engine speed sensor

Ignition coll

e . . Fuel pump
Difficult to start with hot engine

Coolant temperature sensor

Engine mechanical

Camshaft sensor

Fuel pump

Coolant temperature sensor

Difficult to start with cold engine Fuel injector

Ignition coll

Engine mechanical

Fuel quality

Fuel pump

Coolant temperature sensor

Fuel injector

Engine speed is normal, but it is difficult to start at

anytime Ignition coil

Intake passage

Ignition timing

Spark plug

Engine mechanical

Fuel quality

Fuel pump

Coolant temperature sensor

Engine starts normally, but idles roughly at anytime Fuel injector

Electronic throttle body

Intake passage

Ignition timing
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Symptom Possible Cause

Spark plug

Engine mechanical

Fuel quality

Coolant temperature sensor

Engine starts normally, but idles roughly after Electronic throttle body

warming up Intake passage
Spark plug
Engine mechanical
Engine starts normally, but idles roughly or stalls Electronic throttle

with part load (for example, A/C is ON) Generator

Electronic throttle body

Engine starts normally, but idle speed is too high Intake pipe air leaked

Coolant temperature sensor

Intake pressure sensor

Intake pipe

Exhaust pipe

Low engine speed or stalls when accelerating Ignition timing

Throttle position sensor

Fuel injector

Spark Plug

Intake Pressure Sensor

Intake pipe

Exhaust pipe

Slow response when accelerating Ignition timing

Throttle position sensor

Fuel injector

Spark Plug

Intake Pressure Sensor

Intake pipe

Lack of power and poor performance when

accelerating Exhaust pipe

Ignition timing

Throttle position sensor
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Symptom

Possible Cause

Fuel injector

Spark Plug

Diagnosis Procedure

Hint:
Use following procedures to troubleshoot the control system.

1 Vehicle brought to workshop

2 Examine vehicle and check basic items

Check system power supply voltage, and check that fuse,
wire harness and connector are connected normally.

OK
Standard voltage: Not less than 12 V.

Result

NG > | Check and replace malfunctioning parts

3 Using a diagnostic tester, read related DTC and data stream information

Result
Result Go to
No DTC A
DTC occurs B
A > | Perform troubleshooting procedure
without DTCs according to malfunction
symptom

4 Troubleshoot according to DTCs troubleshooting procedure

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM

Result
Result Go to
Problem is not resolved A
Problem is resolved B
A > | Return to procedure 1 and troubleshoot
the process again

5 According to airbag system malfunction repair completion inspection and delivery,
confirm that malfunction is resolved

Result
Result Go to
Delivery inspection is failed A
Delivery inspection is B
qualified
A > | Return to procedure 1 and troubleshoot
the process again
6 Finished

DTC Confirmation Procedure

Confirm that battery voltage is normal before performing following procedures.

¢ Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software) to Data Link Connector (DLC).

*  Turn ENGINE START STOP switch to ON.

* Use the diagnostic tester to record and clear DTCs stored in engine system.

* Turn ENGINE START STOP switch to OFF and wait for several seconds.

*  Turn ENGINE START STOP switchto “ON” , and then select read DTC.

* If DTC is detected, it indicates current malfunction. Go to inspection procedure - Step 1.
* Ifno DTC is detected, malfunction indicated by the DTC is intermittent.
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Intermittent DTC Troubleshooting

If malfunction is intermittent, perform the followings:

Check if connector is loose.

Check if wire harness is worn, pierced, pinched or partially broken.
Monitor diagnostic tester (the latest software) data that is related to this circuit.

Wiggle related wire harnesses and connectors and observe if signal is interrupt in related circuit.
If possible, try to duplicate the conditions under which DTC was set.
Look for data that has changed or DTC to reset during wiggling test.
Look for broken, bent, protruded or corroded terminals.
Check engine system components and mounting areas for damage, foreign matter, etc. that will cause

incorrect signals.

Check and clean all wire harness connectors and ground parts related to DTC.

If multiple trouble codes were set, refer to circuit diagrams to look for any common ground circuit or
power supply circuit applied to DTC.

Refer to any Technical Bulletin that may apply to this malfunction.

Ground Inspection

Ground points are very important to the proper operation of circuits. Ground points are often exposed to
moisture, dirt and other corrosive environments. Corrosion (rust) may increase load resistance. This
situation may change the way in which a circuit operates. Circuits are very sensitive to proper grounding.
A loose or corroded ground can seriously affect the control circuit. Check the ground points as follows:

1.

o ok wd

Remove ground bolt or nut.

Check all contact surfaces for tarnish, dirt and rust, etc.
Clean as necessary to ensure that contact is in good condition.
Reinstall ground bolt or nut securely.
Check if any additional accessories interfere with ground circuit.

If several wire harnesses are crimped into one ground terminal, check for proper crimp condition. Make
sure that all wire harnesses are clean and securely fastened while providing a proper ground path.

Diagnostic Trouble Code (DTC) Chart

DTC DTC Definition Detection Condition Pg:zlsb;e Maintenance Advice
1. Check if operating
1. Insufficient condition of cam phase
"A" Camshaft " OCV oil valve regulator is normal (dirt
Position Slow The actual posmor_1 of pressure 2. blockage, oil leakage,
PO00AOQO VVT has poor follow-up to . e _
Response Bank the target position OCV oil valve sticking) 2. Check if
1 is blocked or operating condition of
leaking OCV oil control valve is
normal
1. Check if operating
. 1. Insufficient | condition of cam phase
P Af.lcaCmSTaflt The actual position of OCV oil valve regulator is normal (dirt
P003C00 Prorfl eton ro/ VVT cannot be moved to pressure 2. blockage, oil leakage,
Ste i(()romﬁagcek the vicinity of the target | OCV oil valve sticking) 2. Check if
ue y an position is blocked or operating condition of
leaking OCV oil control valve is
normal
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DTC DTC Definition Detection Condition Pg:ﬁ'sb;e Maintenance Advice
1. Check if operating
8C|)nSUﬁiCient condition of cam phase
“B" Camshaft " V oil valve regulator is normal (dirt
PO00B00 Position Slow VJ—P ﬁ:sc tu(;acl)rp]%?ll(t)l\?vr_\uofto pressure 2. blockage, oil leakage,
Response Bank the ta? W-up OCV oil valve sticking) 2. Check if
get position ; . o
1 is blocked or operating condition of
leaking OCV oil control valve is
normal
ff 1. Check if operating
wpn 1. Insufficient condition of cam phase
Pr(B)fiI((-a:aCrr(])?}Ts)flt The actual position of OCV oil valve regulator is normal (dirt
PO05A00 Performance/ VVT qapr]ot be moved to pressure 2. blockage, oil leakage,
Stuck OFf Bank the vicinity (_)f the target QCV oil valve sticking) 2. Check if
1 position is blocked or operating condition of
leaking OCV oil control valve is
normal
1. Open circuit 1. Open circuit in intake
in intake VVT VVT control circuit
wp control circuit corresponding pin 2.
Camshaft : corres_,ponding Connector looseness or
Position Drive channel self- pin 2. poor contact 3. Intake
P001000 Actuator diagnosis is Connector VVT circuit is damaged 4.
Control Circuit malfunctioning looseness or ECM control pin
Open Bank 1 open 3. corresponding to VVT is
Actuator side malfunctioning
circuit is
damaged
1. Open circuit
in exhaust C
1. Open circuit in exhaust
‘g VVT. cor_mtrol \?VT control circuit
B circuit ; ;
Camshaft : corresponding corresponding pin 2.
Position Drlve_ chanqel_ self- oin 2 Connector looseness or
P001300 Actuator dlagno§|s is Connec‘;tor poor cont_act 3. Intake
Control Circuit malfunctioning l00Seness or VVT circuit is dama_ged 4.
Open Bank 1 open 3 ECM cqntrol pin
Actuator éide corresponding to VVT is
R malfunctioning
circuit is
damaged
Cgan}:_shaft Relative position self-
Cgﬁ;:ﬁg& learning deviation 1. Check if relative
P001676 Position absolute value of intake | 1. Installation installation position of
Correlation | . c@mshaft and crankshat deviation crankshaft and intake
Bank 1 Sensor is greater than 20 degrees camshaft is correct
A of crankshaft angle
Crankshaft Absolute value of offset 1. Intak 1. Check whether the
Position - deviation between intake : nha fte' position of intake
P001678 Camshaft camshaft and crankshaft camsha C'JS camshaft has a large
Position is greater than 15 degrees a?lr)gtag deviation from the
Correlation of crankshaft angle wiste installation
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DTC DTC Definition Detection Condition Pg:zlsbele Maintenance Advice
Bank 1 Sensor
A
CI,‘Dran_l’:_shaft Relative position self-
Cgfr:sl(r)]gf_t learning deviation _ 1. Check if relative
P001776 Position absolute value of exhaust | 1. Installation installation position of
Correlation _camshaft and crankshaft deviation crankshaft and exhaust
Bank 1 Sensor is greater than 20 degrees camshaft is correct
B of crankshaft angle
Cran_k.shaft Absolute value of offset
Position - deviation between 1. Exhaust 1. Check if exhaust
Camshaft exhaust camshaft and camshaft is camshaft position has a
PO01778 Position crankshaft is greater than aging and large deviation from that
Correlation 15 degrees of crankshaft twisted during installation.
Bank 1 Sensor angle
B
1. Connector
looseness or
poor contact 2.
Open circuit in
upstream
%Xeyaq[z? csoer?t?glr 1. Check connector for
circuit pin looseness or poor cc_mta_ct
terminal 3. 2. _Checl; for open circuit
in upstream oxygen
oxygpjr:rggrznsor sensor heater qontrol
heater control C|rcu_|t pin terminal 3.
circuit power Check if upstream oxygen
HO2S Heater B | sensor heater control
Control Circuit - o Supply circuit power suppl
P003000 diagnosis is terminal is not outt y
Bank 1 Sensor malfunctionin terminal is not connected
g connected to : g
1 main relay 4. to main r_elay 4. Check if
Sensor is sensor is damaged '5.
damaged 5 .Check for open circuit or
Open circuit 6r mte:nal circuit damage in
) o upstream oxygen sensor
|nézrr;a;gc(;r?nU|t heater pi.n circuit
upstream correspondl_ng to ECM
oxygen sensor terminal
heater pin
circuit
corresponding
to ECM
terminal
1. Upstream 1. Check if upstream
oxygen sensor oxygen sensor heater
HO2S Hgater Drive channel self- heater control | control circuit pin terminal
poo310p | Control Circuit diagnosis is circuit pin is short to ground 2.
Low Bank 1 malfunctioning terminal is Check if upstream oxygen
Sensor 1 short to ground sensor heater control
2. Upstream circuit power supply
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DTC DTC Definition Detection Condition Pg:ﬁ'sb;e Maintenance Advice
oxygen sensor | terminal is grounded 3.
heater control | Check if upstream oxygen

circuit power sensor heater pin
supply corresponding to ECM
terminal is terminal is short to ground
grounded 3.
Upstream
oxygen sensor
heater pin
corresponding
to ECM
terminal is
short to ground
1. Upstream
oxygen sensor
heater control
circuit pin 1. Check if upstream
terminal is oxygen sensor heater
short to power | control circuit pin terminal
HO2S He_ate_r Drive channel self- supply 2. is short to power supply 2.
P003200 Co_ntrol Circuit diagnosis is Upstream Check if upstream oxygen
High Bank 1 malfunctioning oxygen sensor sensor heater pin
Sensor 1 heater pin corresponding to ECM
corresponding | terminal is short to power
to ECM supply
terminal is
short to power
supply
1. Connector
looseness or
poor contact 2.
Opeggcl)rsc’;twt n 1. Check connector for
discharge looseness or poor cqntapt
control valve 2. Check for open circuit
Boost drive circuit bi in boost discharge control
Discharge Drive channel self- rive CIreut pin | =y aive drive circuit pin 3.
P003313 | Control Valve diagnosis is 3. Open °'r°|“'t Check for open circuit or
Drive Circuit malfunctioning Of _|tnéerna internal circuit damage in
Open C'rcil:]' b amtage boost discharge control
discf?aorsge valve drive_ circuit pin
control valve correspondlpg to ECM
drive circuit pin terminal
corresponding
to ECM
terminal
Boost 1. Short cirquit 1. Check for short circuit
Discharge Drive channel self- to ground in to ground in boost
P003411 Control Valve diagnosis is _boost dl_scha_rge.cgntrﬁl v?(l\f/e
Drive Circuit malfunctioning discharge drive circuit 2. Check for
Short to Ground control valve short CII’_CUI’[ to ground in
drive circuit 2. boost discharge control
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DTC DTC Definition Detection Condition Pg:zlsbele Maintenance Advice
Short circuit to valve drive circuit
ground in corresponding to ECM
boost terminal
discharge
control valve
drive circuit
corresponding
to ECM
terminal
1. Short circuit
to power
supply in boost
discharge 1. Check for short circuit
Boost control valve to power supply in boost
Discharge _ drive C|'rcu[t 2. dl'scha.rge'control valve
Control Valve Drive channel self- Short circuitto | drive circuit 2. Check for
P003512 Drive Circuit dlagn0$IS IS power supply short circuit to power
Short to Power malfunctioning i_n boost supply in boost gjischarg_e
Supply discharge control valve drive circuit
control valve corresponding to ECM
drive circuit terminal
corresponding
to ECM
terminal
1. Connector
looseness or
poor contact 2.
Open circuit in
downstream
1. Check connector for
%);yeﬂz? csoer?tiglr looseness or poor contact
pin 3 2. Check for open circuit
Downstréam in downstream oxygen
oxygen sensor sensor hegter control pin
heater power 3. Check if downstream
HO2S Heater _ suppl oxygen sensor heater
c o= Drive channel self- UPPYY power supply terminal is
P003600 ontrol Circuit diagnosis is terminal is not not connected to main
Bank 128ensor malfunctioning (510;26323 Zo relay 4. Check if sensor is
A damaged 5. Check for
dgr?wgsggdlss open circuit or internal
Open circuit 6r circuit damage in
: o downstream oxygen
internal cu'_cwt sensor heater pin
d%?,vn:g?ri;% corresy:z[ondl_ng Ito ECM
oxygen sensor ermina
heater pin
corresponding
to ECM
terminal
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DTC DTC Definition Detection Condition Pg:ﬁ'sb;e Maintenance Advice
1.
Downstream
oxygen sensor
heater control
g:ﬁﬁgaﬁ'ins 1. Check if downstream
short to around oxygen sensor heater
29 control circuit pin terminal
; is short to ground 2.
HO2S Heat OI)D(OV\g:]stsreer?;rcl) " Check if downstream
eater Drive channel self- Y9 oxygen sensor heater
Control Circuit . g heater control I
P003700 Low Bank 1 diagnosis is circuit power control circuit power
%W an2 malfunctioning su pl supply terminal is
ensor termri)r?a)IIiS grounded 3. Check if
grounded 3 downstream oxygen
' sensor heater pin
Oliovg;]sg:r?;gr corresponding to ECM
Kgater pin terminal is short to ground
corresponding
to ECM
terminal is
short to ground
1.
Downstream
oxygen sensor
he;:ilrj ﬁo?:]rd 1. Check if downstream
terminapl is oxygen sensor heater
HO2S Heat S 1o povlas control circuit pin terminal
Control Ce_a e_rt Drive channel self- ' Ip2 is short to power supply 2.
P003800 I_?.n r:OB 'rlfl;' diagnosis is DowFr)Et);ea-m Check if downstream
g an2 malfunctioning oxvaen sensor | ©Xvgen sensor heater pin
ensor Kgater in corresponding to ECM
correspor?ding terminal is short to power
to ECM supply
terminal is
short to power
supply
1. Actuator
Turbocharger/ status is " Ptlésgl(’[)r;(’[jugggﬁir;?‘rger
Supercharger inconsistent manually, read position
Boost Control The zero point voltage with SPEC 2. voltage to ’check if it is out
PO03A22 "A" Position learned for the first time Closed of thge range of SPEC 2
exceeds the upper limit position of . :
Exc_eede_d _ actuator is Check for foreign matter
Learning Limit blocked by near turbocharger closed
foreign objects position
1. Actuator 1. Push the turbocharger
'gltrbgl%r;%rrgeerr/ The zero point voltage status is to closed position
PO03A21 Bogst Contgrol learned for the first time inconsistent manually, read position
A" Positi exceeds the lower limit with SPEC 2. | voltage to check if it is out
osition Closed of the range of SPEC 2.
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DTC DTC Definition Detection Condition Pg:zlsbele Maintenance Advice
Exceeded position of Check for foreign matter
Learning Limit actuator is near turbocharger closed
blocked by position
foreign objects
1'Sg($usai?r 1. Push the turbocharger
Turbocharger/ inconsistent to closed position
Sorererder | Thezeropontvotage | winSPEC2. | manual.esd poslon
PO03A72 wan o learned exceeds the Closed
A" Position uoper limit osition of of the range of SPEC 2.
Exceeded bp gctuator is Check for foreign matter
Learning Limit blocked by near turbocharger closed
foreign objects position
1.Sgc€LlJSai’[S<)r 1. Push the turbocharger
Turbocharger/ inconsistent to closed position
Supercharger Th int volt with SPEG 2 manually, read position
P003A73 | BoostControl | e gero pmg \t/t? alzge Closed | voltage to check if it is out
"A" Position earned exceeds the lower e of the range of SPEC 2.
limit position of .
Exceeded actuator is Check for foreign matter
Learning Limit blocked by near turbocharger closed
foreign objects ApsThah
1. Actuator
Turbocharger/ The deviation between inrszz)itgisstl:nt
Supercharger target position of with SPEC 2 1. Check if electronic
P024477 Wastegate turbocharger electronic Closed waste gate is stuck 2.
Actuator "A" waste gate and actual position of Check if wire harness and
Range/ position exceeds the Wtor is connector are aging
Performance threshold blocked by
foreign objects
1. Actuator
status is
Turbocharger/ inconsistent . .
Supercharger The duty ratio of with SPEC 2 1. Check if electronic
P024437 Wastegate turbocharger electronic Closed waste gate is stuck 2.
Actuator "A" waste gate control position of Check if wire harness and
Range/ exceeds the limit actuator is connector are aging
Performance blocked by
foreign objects
1. Sensor
Turbocharger The voltage of circuit short to 1. Check if electronic
po5gagn | Boost Control turbocharger electronic | ground 2. Pin waste gate position
Position Sensor waste gate position corresponding sensor wire harness is
"A" Circuit Low | sensor is below the limit to ECM short short to ground
to ground
Turbocharger 1. Sensor Check electronic waste
The voltage of . » X
P256500 Bop§t Control turbocharger electronic circuit shortto | gate position sensor wire
Position Sensor " power supply | harness for short to power
WAN i e L1 waste gate position :
A" Circuit High or open 2. Pin supply
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sensor is higher than the
limit

corresponding

to ECM short
to power

supply or open

P170300

Communication
Failure of
Supercharger
Wastegate
Control Circuit

Communication failure of
supercharger wastegate
control circuit SPI

1.
Communicati-
on failure of
supercharger
wastegate
control circuit
SPI

1. Check electronic waste
gate control circuit for
problem

P005300

HO2S Heater
Resistance
Bank 1 Sensor
1

Current internal
resistance value is higher
than the threshold value
of corresponding working
condition

1. Heating
circuit failure 2.
Oxygen
sensor resistor
deteriorated

1. Do not disconnect
oxygen sensor connector
and measure if voltage of
upstream oxygen sensor

wire harness oxygen
sensor terminal No.1 wire

(white, heater power
supply positive) is 12 V. 2.
Do not disconnect oxygen

sensor connector and

measure if voltage of
upstream oxygen sensor

wire harness oxygen
sensor terminal No.2 wire

(white, heater power
supply grounded) is 12 V.

3. Disconnect upstream
oxygen sensor wire
connector to remove
upstream oxygen sensor.
Place the oxygen sensor
at room temperature to
cool it down. Measure if
resistance between
sensor terminal No.1
interface (white, heater
power supply positive)
and No.2 interface (white,
heater power supply
grounded) is higher than
15 Q with a multimeter
when temperature of
oxygen sensor cools
down to room
temperature. (Oxygen
sensor resistance
measurement must be
performed when
temperature of oxygen
sensor cools down to
room temperature, as
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resistance is related to
temperature.)

P005400

HO2S Heater
Resistance
Bank 1 Sensor
2

Current internal
resistance value is higher
than the threshold value
of corresponding working

condition

1. Heating
circuit failure 2.
Oxygen
sensor resistor
deteriorated

1. Do not disconnect
oxygen sensor connector
and measure if voltage of
upstream oxygen sensor

wire harness oxygen
sensor terminal No.1 wire

(white, heater power
supply positive) is 12 V. 2.
Do not disconnect oxygen

sensor connector and

measure if voltage of
upstream oxygen sensor

wire harness oxygen
sensor terminal No.2 wire

(white, heater power
supply grounded) is 12 V.

3. Disconnect upstream

OXygen sensor wire

connector to remove
upstream oxygen sensor.
Place the oxygen sensor

at room temperature to
cool it down. Measure if
resistance between
sensor terminal No.1
interface (white, heater
power supply positive)
and No.2 interface (white,
heater power supply
grounded) is higher than
15 Q with a multimeter
when temperature of
oxygen sensor cools
down to room
temperature. (Oxygen
sensor resistance
measurement must be
performed when
temperature of oxygen
sensor cools down to
room temperature, as
resistance is related to
temperature.)

P222900

Barometric
Pressure
Sensor "A"
Circuit High

P222800

Barometric
Pressure
Sensor "A"

The sensor sends fault
information by itself

1. The built-in
ambient
pressure

sensor in ECM
fails

1. Check if ambient
pressure sensor signal
valve is too high or low
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Circuit Low
Problem
Barometric
Pressure
P222722 Sensor "A"
Circuit Range/
Performance
Barometric
Pressure
P222721 Sensor “A”
Circuit Range/
Performance
Barometric
Pressure
Measurement
P222785 System -
Multiple Sensor ) )
Correlation 1. The built-in 1. Check if ambient
Bank 1 The sensor sends fault ambient preslsur.e S?”S.]?.r S'%’[Inal
; : . ressure valve is significantly
Barometric rramatiog Rigltselt senpsor in ECM | different from the current
Pressure fails atmospheric pressure
Measurement
P222784 System -
Multiple Sensor
Correlation
Bank 1
Barometric
Pressure
P120200 Sensor "A"
Circuit Range/
Performance
Barometric
Pressure
P120300 Sensor “A"
Circuit Range/
Performance
1. Oil passage
is leaked 2.
Insufficient fuel [ 1. Check if oil passage is
3. Low leaked 2. Check if fuel is
Fuel Pressure . . - .
Regulator 1 PID control deviation of pr:j?gei’so'l msglfg(;lsi?:e%i(lzgjr%kpnicslow
- | high pressure oil supply is :
P008985 PP?SSO;LTZQI%% 9 hFi)gher than 5M|§§ y damaged_ 4. dame_lged 4. Check if f[he
Low The wo_rklng working capacity of h_|gh
capacity of pressure oil pump is
high pressure reduced
oil pump is
reduced
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Fuel Pressure 1. High i 1. Check if high pressure
Regulator 1 PID control deviation of %rr?qssg;ent%l oil pump control is normal
P008984 Performance- | high pressure oil supply is P : irl:) e 2 2. Check relief valve for
Pressure Too lower than -5MPa b allure 2. ¢ | blockage or abnormal
High ressure relie operation
valve blocked
1. Oil passage
is leaked 2.
Insufficient fuel [ 1. Check if oil passage is
3. Low leaked 2. Check if fuel is
Fuel Rail/ . , pressure oil | insufficient 3. Check if low
High pressure fuel rail . : :
P008700 = System pressure control deviation pump 1S pressure oil pump IS
ressure - Too is lower than -3MPa damaged 4. damaged 4. Check if the
Low The working working capacity of high
capacity of pressure oil pump is
high pressure reduced
oil pump is
reduced
1. High 1. Check if hi
: . . gh pressure
Fgeégf:l/ High pressure fuel rail pressure tOIII oil pump control is normal
P008800 Pressyure _Too | Pressure control deviation pufm.? cor; ro 2. Check relief valve for
! is higher than 3MPa agre<. blockage or abnormal
High Pressure relief o :
peration
valve blocked
Short Circuit in 1. Short circuit
High Side and - 3 in high side 1. Check for short circuit
5009000 Low Side D”‘EaCha”ne'- self and low side | in high side and low side
e gnosis is o e
Control Circuit malfunctioning control circuits control circuits of flow
of Flow Control of flow control control valve
Valve valve
1. Connect diagnostic
tester, turn ignition switch
to “ON” . Do not start
engine, and observe if
“Intake Temperature
Sensor Measured
. Value” in data flow is too
.Il.gtﬁkec'ia;g The measured value of 1. Sensor high. If value is higher
P009626 Pe rforr)rﬁanc.e boost temperature sensor aging than normal condition,
Non-plausible remains unchanged deviation observe maximum boost
P temperature range. You
can also use a multimeter
to measure if boost
temperature sensor signal
terminal voltage is close
toorequalto 0 V. 2.
Sensor aging deviation
Intake Air Temperature sensor 1. Boost 1. Connect diagnostic
Temperature N temperature tester, turn ignition switch
P009800 | gensor 2 Circuit | Voltage is hlgher than4.9 | cor signal to “ON” . Do not start
High Bank 1 terminal is engine, and observe if
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short to power “Intake Temperature
supply or open Sensor Measured
2. Open circuit | Value” in data flow is too

in sensor low. If value is lower than
reference normal condition, observe
ground 3. minimum intake manifold
Short circuitto | temperature range. You
power supply, | can also use a multimeter
open circuit or to measure if voltage
internal circuit between boost
damage in temperature sensor signal
boost terminal and ground is
temperature | closetoorequalto5V. 2.
sensor signal Turn ignition switch to
pin “OFF” , check
corresponding | connector for looseness
to ECM or poor contact 3. Check
terminal 4. if sensor signal terminal is
Sensor is short to power supply or
damaged open 4. Check if sensor
reference ground is open
5. Check if sensor is
damaged 6. Check for
short circuit to power
supply, open circuit or
internal circuit damage in
boost temperature sensor
signal pin corresponding
to ECM
1. Connect diagnostic
tester, turn ignition switch
to “ON” . Do not start
engine, and observe if
“Intake Temperature
Sensor Measured
1. Boost Value” in data flow is too
temperature | 1o i yalue is lower than
sensorsignal | o) condition, observe
terminal is minimum intake manifold
. short to grpun_d temperature range. You
Intake Air 2. Short C'r(.:u't can also use a multimeter
P009700 Temperature Temperature sensor to ground in to measure if voltage
Sensor 2 Circuit | voltage is lower than 0.1V boost between boost
Low Bank 1 temperature | 4o herature sensor signal
sensorsignal | i minal and ground is
pin_— close to orequalto 5 V. 2.
corresponding Turn ignition switch to
to E(.:M “OFF” , check
terminal connector for looseness
or poor contact 3. Check
if sensor signal terminal is
short to ground 4. Check
if boost temperature
sensor signal pin
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corresponding to ECM
terminal is short to ground
1. Connect diagnostic
tester, turn ignition switch
to “ON” . Do not start
engine, and observe if
“Intake Temperature
Sensor Measured
1. Boost Value” in data flow is too
temperature low. If value is lower than
sensor signal | normal condition, observe
terminal is minimum boost
poor contact 2. [ temperature range. You
Intake Air Connector can also use a multimeter
Temperature | Boost temperature sensor | looseness 3. to measure if voltage
P009900 | Sensor 2 Circuit | voltage discontinuity is | Poor contact in between boost
Intermittent higher than 4.9 V boost temperature sensor signal
Bank 1 temperature terminal and ground is
sensor signal | close toorequalto5V. 2.
pin Turn ignition switch to
corresponding “OFF” , check
to ECM connector for looseness
terminal or poor contact 3. Check
sensor signal terminal for
poor contact 4. Check
boost temperature sensor
signal pin corresponding
to ECM terminal for poor
contact
1. Do not start engine,
and observe if “Intake
Pressure” item in data
flow is seriously deviated
. from ambient pressure by
.1.' Sensor IS about 101 kpa (specific
Manifold IC;nlg and 0|Ity value is related to current
Absolue | . The difference between | {0 e | pressure). 2. Turn ignition
Pressure intake pressure value and position of switchto "OFF” , check
P01062A 3 . initial pressure value at if there is any freeze, oll
ensor Circuit ' sensor 3. tain. etc. on
Range/ startup is always less than Intake line is stain, etc. on
20 hPa measurement terminal of
Performance detached or | "sonsor which will affect
seriously air | ol measurement. 3.
leaked Check if intake pressure
sensor installation
position is incorrect,
intake line is detached or
seriously air leaked.
Manifold . 1. Sensor is 1. Do not start engine,
Absolute The intake pressure value | joingand oily | and observe if “Intake
P010622 Pressure exceeds the 2. Sensor is Pressure” item in data
Sensor Circuit | r€@sonableness threshold | ,4in0'3 ntake | flow is seriously deviated
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Range/ line is from ambient pressure by
Performance detached or about 101 kpa (specific
. seriously air | value is related to current
Manifold leaked pressure). 2. Turn ignition
é‘?esgﬂi switchto “OFF” , check
P010621 Sensor Circuit it ther:t;sina,rggiize, o
Range/ measurement terminal of
Performance sensor, which will affect
Manifold normal measurement. 3.
Absolute Check if intake pressure
Pressure sensor installation
P120000 Sensor Circuit position is incorrect,
Range/ intake line is detached or
Performance seriously air leaked.
Manifold
Absolute
Pressure
P120100 Sensor Circuit
Range/
Performance
Intake Air
Pressure
Measurement
P0O0C721 System -
Multiple Sensor
Correlation
Bank 1
Intake Air
Pressure
Measurement
P0O0C722 System -
Multiple Sensor
Correlation
Bank 1
Turbocharger/
Supercharger
Boost Sensor
P120400 "A" Circuit 1. Turn ignition switch to
Range/ . “OFF” , check if there is
Performance 1.8ensoris | 4hy freeze, ol stain, etc.
Turbocharger/ Igmgeanns%? :Isy on measurement terminal
The boost pressure value N of sensor, which will affect
gupe[csharger excerz)eds the aglnglg 3.Intake | *hormal measurement. 2.
P120500 ?X'?C' eNSor 1 reasonableness threshold d 'ni ISd Check if boost pressure
ircuit et_ac edor sensor installation
Range/ seriously air position is incorrect,
Performance leaked intake line is detached or
Turbocharger/ seriously air leaked.
P023622 Supercharger
Boost Sensor
"A" Circuit
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Range/
Performance
Turbocharger/
Supercharger
Boost Sensor
P023621 | “wa" Circuit
Range/
Performance
1. Connect diagnostic
1. Intake tester, turn ignition switch
pressure to “ON” . Do not start
sensor S|g.nal engine, use a multimeter
terminal is to measure if voltage of
short2to ground | jntake manifold pressure
.5V sensor signal terminal is
Intake Manifold reference close to orequalto 0 V. 2.
Pressure s tage is | voltage of Turn ignition switch to
Voltage Too t d -U pressure sensor signal
Low o groundin 1 tarminal is short to ground
intake 3. Check if sensor 5 V
Pragsure reference voltage terminal
S signal is open 4. Check if intake
pin_— pressure sensor signal
corresponding pin terminal
fo EQM corresponding to ECM
terminal terminal is short to ground
1. Connect diagnostic
1. Intake tester, turn ignition switch
manifold to “ON” . Do not start
pressure engine, use a multimeter
sensor signal to measure if voltage
terminal is between intake manifold
short to power pressure sensor signal
supply or open terminal and ground is
2. Sensor close to orequalto 5 V. 2.
reference Turn ignition switch to
Intake Manifold ground “OFF” , check
Pressure o terminal is connector for looseness
P010800 Sensor (- Sensor voltage is higher | o0n'3 Short | or poor contact 3. Check
Electric) Circuit than the threshold circuit to power if intake manifold
Short to Battery supply or open pressure sensor signal
circuit in intake | terminal is short to power
pressure supply or open 4. Check if
sensor signal | sensor reference ground
pin terminal terminal is open 5. Check
corresponding | if sensoris damaged 6.
to ECM Check for short circuit to
terminal 4. power supply, open circuit
Sensor is or internal circuit damage
damaged in intake pressure sensor
signal pin terminal
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corresponding to ECM
terminal
:ﬁ ellmfoklcej 1._ (ihr?‘Ck whether theretis
. interference or contac
_Il_g;tgke A|r No fluctuations in intake tempera_ture resistance in signal end
p.Circ. sensor signal R .
P011126 Performance temperature sensor end circuit circuit of intake manifold
Non-plausible measured value interference 2. | témperature sensor 2.
Sensor is Check if sensor is
damaged damaged
1. Use a multimeter to
measure if intake
temperature sensor signal
terminal voltage is close
1. Intake toorequalto0V. 2. Turn
manifold ignition switch “OFF” ,
Intake Air tempera_ture anq check if intake
P011200 | Temp.Circ. Low Temperature sensor sensor signal manlfol_d tempera_ture_
I.nput. voltage is lower than 0.1 V | terminal short | sensor signal terminal is
toground 2. | short to ground. 3. Check
Sensor is if sensor is damaged 4.
damaged Check if intake manifold
temperature sensor signal
pin corresponding to ECM
terminal is short to
ground.
1. Intake
tenggg’:gre 1.Usea mgltimeter to
sensor signal measure if voltage
terminal is between intake manl_fold
short to power temperature sensor S|g_nal
supply or open terminal and ground is
2. Open circuit close to_ or_equal te 5V. 2.
in sensor Turrllgnltl’(’)n switch to
reference OFF ", check
ground 3. connector for looseness
. Short circuit to | ©OF poor contact 3. Check
Intake Air Temperature sensor owWer suopl if sensor signal terminal is
P011300 Temp.Circ. voltage is higher than 4.9 5 en circSiEc)g’r short to power supply or
High Input \% inecernal circuit | ©Pen 4. Check if sensor
damage in reference gr'ound is open
intake 5. Check if sensor is
manifold damaged 6_. Check for
temperature short circuit to_ power
sensor signal | . supply, open circuit or
pin |nterr_1al circuit demage in
corresponding intake manifold _
to ECM te_mperature sensor signal
terminal 4. pin correspoang to ECM
Sensor is terminal
damaged
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1. In’gake 1. Use a multimeter to
manifold measure if voltage
tempera_ture between intake manifold
sensor S|g_nal temperature sensor signal
terminal is terminal and ground is
pogr conta;ct 2 close to orequalto 5 V. 2.
Poor Conta_ct in Temperature sensor Iooc;grr]mics:;g. Turrl ignitign switch to
P011400 Intake Manifold voltage discontinuity is Poor contact in OFF” , check
Temperature higher than 4.9 V intake connector for looseness
Sensor Circuit ' ) or poor contact 3. Check
manifold sensor signal terminal for
tempera_ture poor contact 4. Check
sensor signal intake manifold
pin temperature sensor signal
corresponding pin corresponding to ECM
to E(.:M terminal for poor contact
terminal
Intake Air
Temperature
POOCE23 Sensor 2
Multiple Check
Bank1
B e -9 WS h— 1._I?ternal . 1. Chetcktwire_ htarnes; for
Temperature temperature sensor re_3|ts ﬁncg L co(n:r?c ET?!S ancel :
P138024 Sensor 2 deviates too much from intake air heck.itinterna
Multiple Check | the average model during fomgerature resistance value of
B sensor is sensor greatly deviates
ank1 cold start
unreasonable from the normal value
Intake Air
Temperature
P138023 Sensor 2
Multiple Check
Bank1
Coolant Coolant temperature
P011623 Temperature sensqr1 signal is less
Sensor 1 Signal | than 30°C of lowest model
Not Plausible value
Engine Coolant
Temperature Coolant temperature
P011626 | Sensor 1 Circuit | sensor 1 signal remains 1. Internal 1. Check wire harness for
Range/ unchanged resistance of contact resistance 2.
Performance coolant Check if internal
. temperature resistance value of
P050C24 Temperature start and the model value unreasonable from the normal value
Performance is too large
Cold Start Deviation of coolant
Engine Coolant | temperature sensor 1 cold
P050C23 Tgmperature start and the model value
Performance is too large
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P011700

Engine Coolant
Temperature
Sensor 1 Circuit
Low

Coolant temperature
sensor 1 voltage is lower
than 0.09 V

1. Coolant
temperature
sensor signal

terminal is

short to ground
2. Short circuit
to ground in
coolant
temperature
sensor 1 signal
pin
corresponding
to ECM

terminal 3.

Sensor is

damaged

1. Connect diagnostic
tester, turn ignition switch
to “ON” . Do not start
engine, and observe if
“Coolant Temperature
Sensor Measured
Value” in data flow is
much higher than proper
temperature range. You
can also use a multimeter
to measure if coolant
temperature sensor 1
signal terminal voltage is
closetoorequalto 0 V. 2.
Turn ignition switch to
“OFF” , check if coolant
temperature sensor 1
signal terminal is short to
ground 3. Check if sensor
is damaged 4. Check if
coolant temperature
sensor 1 signal pin
terminal corresponding to
ECM is short to ground

P011800

Engine Coolant
Temperature
Sensor 1 Circuit
High

Coolant temperature
sensor 1 voltage is higher
than4.9V

1. Connector
looseness or
poor contact 2.
Short circuit to
power supply
oropenin
coolant
temperature
sensor signal
terminal 3.
Short circuit to
power supply
oropenin
coolant
temperature
sensor signal
pin
corresponding
to ECM
terminal 4.
Sensor is
damaged

1. Connect diagnostic
tester, turn ignition switch
to “ON” . Do not start
engine and observe if
“Intake Temperature
Sensor Measured
Value” in data flow is
much lower than current
ambient temperature. You
can also use a multimeter
to measure if voltage
between coolant
temperature sensor 1
signal terminal and
ground is close to or
equalto5V. 2. Turn
ignition switch to
“OFF” , check
connector for looseness
or poor contact 3. Check
if sensor signal terminal is
short to power supply or
open 4. Check if sensor
reference ground is open
5. Check if sensor is
damaged 6. Check for
short circuit to power
supply, open circuit or
internal circuit damage in
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coolant temperature
sensor signal pin
corresponding to ECM
terminal

P011900

Engine Coolant
Temperature
Sensor 1 Circuit
Intermittent

Coolant temperature
sensor voltage jumps

1. Coolant
temperature
sensor signal
terminal circuit
is in poor
contact

1. Check signal terminal
circuit of coolant
temperature sensor for
poor contact

P012800

Coolant
Thermostat (-
Coolant
Temperature
Below
Thermostat
Regulating
Temperature)

Coolant temperature
below thermostat
regulating temperature

1. Thermostat
normally open
2. Coolant
temperature
sensor
measurement
value offset

1. Check if thermostat is
normally open or
damaged 2. Check for
short to power supply,
open circuit or internal
circuit damage in coolant
temperature sensor signal
pin corresponding to ECM
terminal

P013100

02 Sensor
Circuit Low
Voltage Bank 1
Sensor 1

Upstream oxygen sensor
signal line IA, IP, UN, VM
signal is zero

1. The signal
circuit voltage
of upstream
oxygen sensor
is too low
(APE IPE RE
circuit is short
to ground)

1. Start vehicle, idle it and
slightly change
accelerator pedal opening
for a period of time, pierce
wire harness connector
with red tip of a
multimeter to close to red
(IP), yellow (VM), green
(IA), and black (UN) wire
insulation layer of ECM
terminal, connect black tip
to ground, and check if
voltage is short. 2.
Replace LSU oxygen
sensor, check if failure will
continue to be reported.
3. Check for abnormality
in LSU processing circuit
in ECM.

P013200

02 Sensor
Circuit High
Voltage Bank 1
Sensor 1

Upstream oxygen sensor
signal line IA, IP, UN, VM
signal is always high

1. Upstream
oxygen sensor
signal circuit
voltage is too
high (APE IPE
RE wire is
short to power

supply)

1. Start the vehicle, keep
it idling and slightly
change the accelerator
pedal to run for a period
of time, puncture the red
(IP), yellow (VM), green
(IA), and black (UN) wire
insulation layer of wire
harness connector near
ECM terminal with the red
probe of a multimeter,
ground the black probe,
and check whether the

voltage is always high
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and has small changes. 2.
Replace LSU oxygen
sensor, check if failure will
continue to be reported.
3. Check for abnormality
in LSU processing circuit
in ECM.

P013300

02 Sensor
Circuit Slow
Response Bank
1 Sensor 1

The dynamic factor of
upstream oxygen sensor
is less than the threshold

sensor is aging

1. The oxygen

and the
response
becomes slow

1. Check intake system
and exhaust system for
air leakage. 2. Replace
upstream LSU oxygen
sensor, return vehicle to
the customer, and check
whether fault reappears.

P013600

02 Sensor
Circuit Bank 1
Sensor 2

The voltage range of
downstream oxygen
sensor exceeds the limit

1. Oxygen
sensor signal
wire is short to
heating power
supply ground
wire 2. Oxygen

sensor is
damaged

1. Do not disconnect
oxygen sensor connector
and measure if voltage of
downstream oxygen
sensor wire harness
oxygen sensor terminal
No.1 wire (white, heater
power supply positive) is
12 V. 2. Do not disconnect
oxygen sensor connector
and measure if voltage of
downstream oxygen
sensor wire harness
oxygen sensor terminal
No.2 wire (white, heater
power supply grounded)
is 12 V. 3. Do not
disconnect oxygen sensor
connector, measure if
voltage between
downstream oxygen
sensor wire ECM terminal
No.4 wire (black, oxygen
sensor signal wire) and
No.3 wire (gray, oxygen
sensor signal grounded)
is about 0.45 V. 4. Start
and keep vehicle idling
until coolant temperature
reaches normal value. Do
not disconnect oxygen
sensor connector,
measure if voltage
between downstream
oxygen sensor wire ECM
terminal No.4 wire (black,
oxygen sensor signal
wire) and No.3 wire (gray,
oxygen sensor signal
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grounded) is changed
between 0 Vand 1 V. 5.
Start and keep vehicle
idling until coolant
temperature reaches
normal value. Disconnect
downstream oxygen
sensor connector, and
check for short circuit
between oxygen sensor
terminal No.2 wire (white,
heater power grounded)
and No.4 wire (black,
oxygen sensor signal
wire). 6. Connect
downstream oxygen
sensor connector
properly, repeat steps 5-6
and check if voltage
signal changes between
0.44Vand0.46V,0V
and 1 V respectively.

P013700

02 Sensor
Circuit Low
Voltage Bank 1
Sensor 2

The downstream oxygen
sensor voltage range is
less than 0.06 V

1.
Downstream
oxygen sensor
signal circuit is
short to ground

1. Do not disconnect
oxygen sensor connector,
measure if voltage
between downstream
oxygen sensor wire ECM
terminal No.2 wire (black,
oxygen sensor signal
wire) and No.1 wire (gray,
oxygen sensor signal
grounded) is about 0.45
V. 2. Start and keep
vehicle idling until coolant
temperature reaches
normal value. Do not
disconnect oxygen sensor
connector, measure if
voltage between
downstream oxygen
sensor wire ECM terminal
No.2 wire (black, oxygen
sensor signal wire) and
No.1 wire (gray, oxygen
sensor signal grounded)
is changed between 0 V
and 1 V. 3. Disconnect
downstream oxygen
sensor connector and
measure if sensor
terminal No.1 wire (gray,
oxygen sensor signal
grounded) and No.2 wire
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(black, oxygen sensor
signal wire) are short
circuit with a multimeter.
4. Connect downstream
oxygen sensor connector
properly, repeat steps 3-4
and check if voltage
signal changes between
0.44Vand 0.46V,0V
and 1V respectively.

P013800

02 Sensor
Circuit High
Voltage Bank 1
Sensor 2

The downstream oxygen
sensor voltage range is
higher than 1.2 V

1.
Downstream
oxygen sensor
signal circuit is
short to power
supply

1. Do not disconnect
oxygen sensor connector
and measure if voltage of

downstream oxygen

sensor wire harness
oxygen sensor terminal
No.4 wire (white, heater
power supply positive) is
12 V. 2. Do not disconnect
oxygen sensor connector
and measure if voltage of
downstream oxygen
sensor wire harness
oxygen sensor terminal
No.3 wire (white, heater
power supply grounded)
is 12 V. 3. Do not
disconnect oxygen sensor
connector, measure if
voltage between
downstream oxygen
sensor wire ECM terminal
No.2 wire (black, oxygen
sensor signal wire) and
No.1 wire (gray, oxygen
sensor signal grounded)
is about 0.45 V. 4. Start
and keep vehicle idling
until coolant temperature
reaches normal value. Do
not disconnect oxygen
sensor connector,
measure if voltage
between downstream
oxygen sensor wire ECM
terminal No.2 wire (black,
oxygen sensor signal
wire) and No.1 wire (gray,
oxygen sensor signal
grounded) is changed
between0Vand 1V. 5.
Disconnect downstream
oxygen sensor connector
and measure if there is
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short circuit between
sensor terminal No.4 wire
(white, heater power
supply positive) and No.2
wire (black, oxygen
sensor signal wire) with a
multimeter. 6. Connect
downstream oxygen
sensor connector
properly, repeat steps 5-6
and check if voltage
signal changes between
0.44Vand0.46V,0V
and 1 V respectively.
1. Fuel rail 1. Check if sensor signal
pressure terminal is short to ground
sensor circuit 2. Check if sensor is
II;ueI Rail Fuel rail pressure sensor shgrtFto %roglnd damage;d 3.' Check for
P019200 ressure circuit voltage is lower ruetral short circuit to. power
Sensor Circuit g pressure supply, open circuit or
than 0.2V ; . PR .
Short to Ground sensor pin internal circuit damage in
corresponding | fuel rail pressure sensor
to ECM short | signal pin corresponding
to ground to ECM terminal
1. Fuel rail 1. Check if sensor signal
pressure terminal is short to power
sensor circuit | supply or open 2. Check if
Fuel Rail short to power sensor is damaged 3.
Pressure Fuel rail pressure sensor | supply 2. Fuel | Check for short circuit to
P019300 | Sensor Circuit circuit voltage is higher rail pressure | power supply, open circuit
Short to Power than 4.8V sensor pin or internal circuit damage
Supply corresponding in fuel rail pressure
to ECM short sensor signal pin
to power corresponding to ECM
supply terminal
1. Replace the fuel rail
pressure sensor, start
: vehicle for 10 minutes
1. Fuel rail and check if the fault
. . pressure reappears 2. Replace the
Fuel Rail The maximum _fluctuatlon Sensoris fuel injector, start vehicle
prossure | Ve SUeallpreseure | domaged?. | for 10 minutesand ek
o [ Vv j i -
P019400 Slensor_Clrcwt before and after fuel blocked or if the faylt reappears 3.
ntermittent/ ROV Check if high pressure
Erratic Bank 1 injection is lower than the damaged 3. fuel rail system is
threshold High pressure | o rmal 4. Repair or
fuel railis | o206 the corresponding
abnormal components, start vehicle
for 10 minutes and check
if the fault reappears
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Cylinder 1 Fuel 1. Connector
P020113 | Injector Control looseness or
Circuit Open poor contact 2. 1. Check connector for
- Open circuit in | looseness or poor contact
Cylinder 2 Fuel fuel injector 3. | 2. Check for open circuit
P020213 | Injector Control Open circuitin | in corresponding fuel
Circuit Open fuel injector injector circuit 3. Check
. : 3 power supply for open circuit in
Cyllnder 3 Fuel Dnve_ chanr]el_ self terminal or fuel corresponding fuel
P020313 | Injector Control diagnosis is iniect inect |
Circuit Open malfunctioning Injector Injector power supply
damage 4. terminal or fuel injector
Open circuit or damage 4. Check for
internal circuit open circuit or internal
Cylinder 4 Fuel damage in circuit damage in injector
P020413 | Injector Control injector control | control pin corresponding
Circuit Open pin to ECM
corresponding
to ECM
Ignition Coil
“A” Primary 1. Short circuit
P230112 Contro_l Circuit to power
High supply in
Ignition Coil .|gn|_t|on gl
‘%” Primary ;'rrgl:'tt t% Sor:;étr 1. Check for short circuit
P230412 | control Circuit 2 ol p_n to power supply in
High Drive channel self- _Supply In corresponding ignition coil
diagnosis is ignition coil | "0 it 2 Check for short
Ignition Coil malfunctioning power supply | cireyit to power supply in
“C” Primary terminal 3. ignition coil control pin
P230712 s Short to power :
Control Circuit P corresponding to ECM
High supplyin.
ignition coil
Ignition Coil control pin
“D” Primary corresponding
P231012 Control Circuit to ECM
High
Ignition Coil
“A” Primary
P230011 Control Circuit 1. Connector is
Low short to ground
— , 2. Short circuit | 1. Check if connector is
‘I‘%r]’ltlo;ri?ngll'y to ground in short to ground 2. Check
P230311 mar , ignition coil for short circuit to ground
Control Circuit Dn\ije. channel self- cir%uit 3. Short | in corresponding ignition
Low lagnosis 1S circuit to coil circuit 3. Check for
malfunctioning . S .
Ignition Coil ground in s_hor_t_cwcufg to ground_ in
“C” Primary ignition coil ignition coil control pin
P230611 Control Circuit control pin corresponding to ECM
Low corresponding
anition Goll to ECM
gnition Coi
P230911 “D” Primary
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Control Circuit
Low
Cylinder 1 Fuel
Injector Control .
P026200 | Gircuit Short to 1. Injector
Power Supply circuit is short
to power
Cylinder 3 Fuel supply 2.
Injector Control Injector power | 1. Check for short circuit
P026800 | Gircuit Short to supply to power supply in
Power Supply Drive channel self- terminal is corresponding injector
diagnosis is short to power | circuit 2. Check for short
Cylinder 4 Fuel malfunctioning supply 3. Short | circuit to power supply in
po27100 | Imiector Control to power injector control pin
Circuit Short to supply in corresponding to ECM
Power Supply injector control
ICyIintderCZ F;Jell correspp;rc;nding
njector Contro
P026500 Circuit Short to to ECM
Power Supply
1. Open circuit
in positive or
negative
control circuit -
1. Check for open circuit
Flow Control 8;{\'/%“’20%”;;?: in actuator terminal 2.
Valve Positive Hardware circuit self- circuit in Check for open circuit or
P025100 or Negative diaanostic i internal circuit damage in
Control Circuit 9 Jgi '\f[.e or actuator pin
Open negative corresponding to ECM
control circuit terminal
of flow control
valve
corresponding
to ECM
1. flow control
valve high side
o :r?g:tr(t)ol (;g(\::étr 1. Check for short circuit
ow Control subolv or to power supply or ground
Valve High Side pp)(/j 2 in actuator terminal 2.
po25400 | Control Circuit Hardware circuit self- Sth:E[m - Check for short circuit to
Voltage Too diagnostic ortto power power supply or ground in
: supply or .
High or Too ground in high actuator pin
Low side control corresptondl_ng to ECM
. erminal
valve circuit
corresponding
to ECM
N 1. Flow control | 1. Check for short circuit
P025900 Igjue(;tmtzmgp Hardware circuit self- valve low side | to power supply or ground
Control “A” diagnostic control circuit in actuator terminal 2.
short to power | Check for short circuit to
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Low (Cam/ supply or power supply or ground in
Rotor/Injector) ground 2. actuator pin
Short to power | corresponding to ECM
supply or terminal
ground in low
side control
valve circuit
corresponding
to ECM
'ﬁ;‘é’i;{‘;/ 1. Check for DTCs related
P030000 . - to injectorin
Cylinder Misfire corresponding cylinder 2.
Detected Check connector for
Cylinder 1 _ looseness or
P030100 Misfire disengagement 3. Check
Detected for open circuit or short
Cylinder 2 1) Injector circuit t? grqung{_or poy;/er
IR su in ignition coi
P030200 Misfire circuit failure signgftérmir?al 4. Check
Detected 1) Ign.'tt'for.} coil | for open circuit or short
Cylinder 3 Misfire counter exceeds C'{?‘#}.gtg:e cir_cuit to ground in ignifcion
P030300 Misfire threshold Controjl i or coil power supply ter_mln_al
Detacted ianition cpoil in 5. Check for open circuit
(?orrespon di?]g or sho:’t circuit to powler
Cylinder 4 . supply in ignition coi
P030400 Misfire to ECMfailure | or60nded terminal 6.
Detected Check ignition coil itself
Cvlind for fault 7. Check if spark
gl plug is abnormal 8. Check
Selective Fuel P
Cutoff Active fo_r open circuit or !ntgr_nal
P036300 due to Catalvst circuit damage in ignition
Damaain y coil control pin
Misfi?fe 9 corresponding to ECM
Crankshaft 1. Check connector for
Position Sensor looseness or poor contact
PG33900 “A” Circuit 1. Connector | 2- Check for open circuit
Intermittent looseness or in speed sensor signal
disengageme- terminal 3. Check for
Speed sensor signal nt 2. Open sensor signal terminal pin
failure counter exceeds circuit.in signal is short to power supply
Crankshaft the threshold : or ground, or short circuit
Position Signal terminal 3. bet ins. 4. Check if
P261700 Outout Ci it Sensor etween plns. . eCcK |
utput Lircul damaae sensor is damaged 5.
Open g Check pin corresponding
to speed sensor signal on
ECM for fault
1. Check connector for
Knock Sensor looseness or poor contact
P032700 | Signal Short to / / 2. Check knock sensor
Ground (A) signal terminal pin for
short circuit to ground or
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P032714

Knock Sensor
Signal Short to
Ground (B)

open circuit 3. Replace
the knock sensor,
reconnect it, and check
whether the fault is
eliminated 4. Check for
short circuit to ground or
open circuit in knock
sensor signal terminal pin
corresponding to ECM
terminal

P032800

Knock Sensor

Signal Short to

Power Supply
(A)

P032815

Knock Sensor
Signal Short to
Power Supply

(B)

1. Check connector for
looseness or poor contact
2. Check knock sensor
signal terminal pin for
short circuit to power
supply 3. Replace the
knock sensor, reconnect
it, and check whether the
fault is eliminated 4.
Check for short circuit to
power supply in knock
sensor signal terminal pin
corresponding to ECM
terminal

P032500

Knock Sensor
Signal Circuit
Voltage Too
Low

The average value of
knock sensor port voltage
is less than 0.7 V

1. Connector
looseness or
disengageme-
nt 2. Open
circuit in signal
terminal 3.
Sensor
damage

1. Check connector for
looseness or poor contact
2. Check for short circuit
to ground or open circuit
in knock sensor signal
terminal 3. Check if knock
sensor connecting wire
harness is non-standard
shielding wire and is
subjected to
electromagnetic
interference 4. Check if
knock sensor is damaged
5. Check for damage in
knock sensor pin or circuit
corresponding to ECM
terminal

P151000

Knock Control
System Failure

The number of window
length errors is higher
than 4, and the number of
non-measurement
window output is higher
than 28

1. Sensor is
damaged 2.
ECMis
damaged

1. Check if knock sensor
is damaged 2. Check if
ECM is damaged

P032600

Knock/
Combustion
Vibration
Sensor 1 Circuit

Knock background noise
is greater than the
maximum noise signal
threshold

1. Sensor is
damaged 2.
ECMis
damaged 3.

1. Check if knock sensor
is damaged 2. Check if
ECM is damaged 3.
Check if engine is
abnormal
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Bank 1 or Engine is
Single Sensor abnormal
1. Connector
looseness or | 4 check connector for
disengageme- | |,,qeness or poor contact
n.t 2. Re'?“ve 2. Check wire harness for
IﬂSta|.|E.1tI0n external interference 3.
Camshaft position Check if relative
Position Sensor . . _ between installation position
"A" Circuit Sensor signal failure intake phase between intake phase
P034100 Range/ counter of intake sensorandits | sonqorand its signal plate
Performance camshaft phase sensor | signal plate do does not meet the
Bank 1 or exceeds the threshold notmeetthe | sialation requirements
Single Sensor installation (such as too far,
re%wlrnetr:fents misaligned, etc.) 4. Check
' . for mechanical
phase signal malfunction in intake
plate te‘?th phase signal plate teeth
mechanical
malfunction
1. Unplug connector from
intake phase sensor on
wire harness, and use a
multimeter to check if the
voltage between power
supply terminal and
1. Intake ground terminal pin of
phase sensor | phase sensor is about 12
power supply | V. 2. Check if the voltage
failure 2. between intake phase
Camshaft . . Intake phase | sensor signal terminal pin
Position Sensor Sensor 3'9”?' failure sensor signal | and ground terminal pin is
P034200 “A" Circuit counter of intake terminal is 0V 3. Check if intake
Low Bank 1 or camshaft phase sensor short to ground phase sensor power
Single Sensor | ©xceeds the threshold 3. Intake supply terminal pin is
phase sensor | open or short to ground,
signal terminal | and if ground terminal pin
ECM pinis is in poor contact 4.
short to ground Check if intake phase
sensor signal terminal pin
is short to ground 5.
Check if intake phase
sensor signal terminal pin
corresponding to ECM is
short to ground
1. Intake 1. Unplug connector from
Camshaft . . phase sensor intake phase sensor on
Position Sensor Sensor signal failure ground wire harness, and use a
P034300 “A" Circuit counter of intake terminal failure | multimeter to check if the
High Bank 1 or | camshaft phase sensor 2. Intake voltage between power
Single Sensor exceeds the threshold phase sensor supply terminal and
signal terminal ground terminal pin of
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is short to phase sensor is about 12
power supply | V. 2. Check if the voltage
3. Intake between intake phase
phase sensor | sensor signal terminal pin
signal terminal | and ground terminal pin is
ECM pinis 12 V 3. Check if intake
short to power phase sensor ground
supply terminal pin is open or
short to power supply 4.
Check if intake phase
sensor signal terminal pin
is short to power supply
or open 5. Check for short
circuit to power supply,
open circuit or internal
circuit damage in intake
phase sensor signal
terminal pin
corresponding to ECM
Ignition Coil "A"
P035113 | Primary Control 1. Short circuit
Circuit Failure to ground or
Ignition Coil "B" O?genri]tic(:)nl:]cglotilm 1. Check for short C!FCU!t
P035213 | Primary Control ) circuit 2. Short | 0 9round or open circuit
Circuit Failure Drive channel self- T in ignition coil circuit 2.
diagnosis is circuit to Check for short circuit to
Ignition Coil "C" malfunctioning ground or. ground or open circuit in
P035313 | Primary Control open cireuitin | Signition coil control pin
Circuit Failure ignition coil corresponding to ECM
control pin
Ignition Coil "D" corresponding
P035413 | Primary Control to ECM
Circuit Failure
1. Connector
dl_ooseness OF 1 1. Check connector for
ISengageme- 1 |5oseness or poor contact
nt 2. Re'?“"e 2. Check wire harness for
mstallle)tlon external interference 3.
Sgt?’\'g;?] Check if relative
Exhaust Sensor signal failure exhaust phase bleqﬂggﬁt:ﬁ?aﬁgsmon
) phase
P036600 Camshaft counter of exhaust sensor and its sensor and its sianal ol
: gnal plate
Phaser Sensor | camshaft phase sensor | signal plate do does not meet the
Signal Improper |  exceeds the threshold notmeetthe | i ctaiiation requirements
mst_allatlon (such as too far,
requirements misaligned, etc.) 4. Check
?]' Exhgustl for mechanical
phase signa malfunction in exhaust
plate te(_eth phase signal plate teeth
mechanical
malfunction
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P036700

Camshaft
Position Sensor
“B” Circuit
Low (Bank1)

Sensor signal failure
counter of exhaust
camshaft phase sensor
exceeds the threshold

1. Exhaust
phase sensor
power supply

failure 2.
Exhaust phase
sensor signal
terminal is
short to ground

3. Exhaust
phase sensor
signal terminal

ECM pinis

short to ground

1. Unplug connector from
exhaust phase sensor on
wire harness, and use a
multimeter to check if the
voltage between power
supply terminal and
ground terminal pin of
phase sensor is about 12
V. 2. Check if the voltage
between exhaust phase
sensor signal terminal pin
and ground terminal pin is
0V 3. Check for open
circuit or short circuit to
ground in exhaust phase
sensor power supply
terminal pin, and check if
ground terminal pin is in
poor contact 4. Check for
short circuit to ground in
exhaust phase sensor
signal terminal pin 5.
Check for short circuit to
ground in exhaust phase
sensor signal terminal pin
corresponding to ECM

P036800

Camshaft
Position Sensor
"B" Circuit High

(Bank1)

Sensor signal failure
counter of exhaust
camshaft phase sensor
exceeds the threshold

1. Exhaust
phase sensor
ground
terminal failure
2. Exhaust
phase sensor
signal terminal
is short to
power supply
3. Exhaust
phase sensor
signal terminal
ECM pin is
short to power
supply

1. Unplug connector from
exhaust phase sensor on
wire harness, and use a
multimeter to check if the
voltage between power
supply terminal and
ground terminal pin of
phase sensor is about 12
V. 2. Check if the voltage
between signal terminal
and power supply
terminal pin of exhaust
phase sensoris 12V 3.
Check if exhaust phase
sensor ground terminal
pin is open or short to
power supply 4. Check if
exhaust phase sensor
signal terminal pin is short
to power supply or open
5. Check for short circuit
to power supply, open
circuit or internal circuit
damage in exhaust phase
sensor signal terminal pin
corresponding to ECM
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1. Connector
looseness or

poor contact 2.

Secondary oil 1. Check connector for
pump drive looseness or poor contact
circuit pin is 2. Check if secondary oil

Secondary Oill Drive channel self- open 3._Open pump drive circuit pin is
P06DA13 Pump Drive diagnosis is __circuitor open_3. C_heck for open
Circuit Open malfunctioning internal C|r§:U|t circuit or internal CII’CUI’['
damage in damage in secondary oil
secondary oil pump drive circuit pin
pump drive corresponding to ECM
circuit pin terminal
corresponding
to ECM
terminal
1. Short to
ground in
secondary oll 1. Check for short circuit
pump drive to ground in secondary oil
Secondary QOil . 3 circuit 2. Short | pump drive circuit pin 2.
PO6DB11 Pump Drive Drl\aeiachanr)el_ seff to ground in Check for short circuit to
- " gnosis is : ; i
Circuit Short to malfunctioning secondary oil ground in secondary oil
Ground pump drive pump drive circuit pin
circuit corresponding to ECM
corresponding terminal
to ECM
terminal
1. Secondary
O.'I 1D drive 1. Check for short circuit
circuit short to i .
o power supply in
S darv Oil power supply secondary oil pump drive
scon ary =i Drive channel self- 2. Short to circuit pin 2. Check for
P0O6DC12 -ump Drive diagnosis is power supply short circuit to power
Circuit Short to L in secondary : :
Power Supply malfunctioning oil pump drive supply m_secqnda_lry_on
circuit pump drlve_ circuit pin
corresponding corres;z[(;rr\rcz:%%lto ECM
to ECM !
terminal
1. Check
Catalvst exhaust 1. Check exhaust system
atalys The calculated system for | for air leakage, gasket for
E?fys:tem ? calculate o_?yg?n leakage, damage. 2. Replace the
P042000 iciency S orlag_e capacity o gasket for catalytic converter, return
iveemmgank | ona e ey | 0amage2. | venileto he cusiomer
1 Catalytic and check whether fault
converter is reappears.
aging
Evaporative Drive channel self- 1. Connector 1. Check connector for
P044413 Emission diagnosis is looseness or | looseness or poor contact
System Purge malfunctioning poor contact 2. [ 2. Check for open circuit
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Control Valve Canister in canister control valve
Circuit Open control valve signal terminal pin 3.

circuitis open | Check for open circuit in
3. Canister canister control valve
control valve | power supply terminal pin
circuit 4. Check if canister
corresponding | control valve is damaged
to ECM 5. Check for open circuit
terminal is or internal circuit damage
open in canister control
terminal pin
corresponding to ECM
terminal
1. Canister
control valve 1. Check if canister
signal terminal control valve signal
Evaporative is short to terminal is short to ground
Emission Drive channel self- %ound 2. 2. Check if canister
. L anister control valve power
P045811 | System Purge diagnosis is control supply terminal pin is
Co_ntro_l Valve malfunctioning terminal pin short to ground 3. Check
Circuit Low corresponding | if canister control terminal
to ECM pin corresponding to ECM
terminal is terminal is short to ground
short to ground
1. Canister
control valve
signal terminal
is short to 1. Canister control valve
Evaporative power supply | signal terminal is short to
Emission Drive channel self- 2. Canister power supply 2. Canister
P045912 System Purge diagnosis is control control terminal pin
Control Valve malfunctioning terminal pin corresponding to ECM
Circuit High corresponding | terminal is short to power
to ECM supply
terminal is
short to power
supply
Idle Control 1. Electronic
System RPM throttle is stuck
P050600 Lower Than in_a position 1. Check if electronic
Expected Vc\)lggrﬁ:;g” throttlg is stuc_:k_ in smaller
Intaké ' opening position due to
Idle speed control speed . . ice or oil. 2. Check if
: manifold is air . ) o
is lower than the target leaked intake manlfo_ld is air
Cold Start Idle idle speed 100r/min injector is Ieakledl,(fuel |njhector is
P050A21 | Control System blocked, blocked, exhaust
Performance exhaust resistance is toollarge, oil
resistance is supply pressure is too low
too large, ol
supply
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pressure is too
low
ldle Control Idle speed control speed
System RPM g
P050700 Higher than is higher than the target
Expected idle speed 200r/min 1. Electronic
throttle is stuck
Unreasonable in a position
Po50500 | Engine ldling- Idle control speed with a large 1. Check if electronic
large fluctuates too much opening 2. throttle is stuck in larger
Fluctuation Check if open position due to ice
Idle control speed is syTteT is air or qil.I 2. lE)hecf:k h; _sy_stem
Cold Start Idle | higher than the target idle leaked, 1S ?Irl eak eéj, l.Jle |nje|ctor
P050A22 | Control System | 200r/min during the iectr s ANt i
Performance heating process of eake i0| pressure is too hig
catalytic converter Supply
pressure is too
Engine idle fluctuates too high
Cold Start much during the heating
P050D00 Rough Idle process of catalytic
converter
1. Connect diagnostic
tester, turn ignition switch
“OFF” . Measure
battery voltage with a
cirl:hi(t)sr)ﬁwnall multimeter and check if it
ins on ECM is too low. 2. Check for
pwhich are open circuits in all pins on
System Voltage | Power supply voltage is | connected with 9/ which are
P056200 y L 9 PPy 9 .| connected with battery or
ow lower than 6 V battery or main main relay 3. Check
relayéli.clfr%tery engine wire grounded
leakage or point for malfunction 4.
Check if regulator is
damage invalid 5. Check battery
for electric leakage or
damage 6. Check
generator for malfunction
1. Engine wire 1. Connect diagnostic
' ha?ness tester, turn ignition switch
ground point is "OFF” . Measure
) battery voltage with a
mggunn::;?grz. multimeter and check if it
PO56300 System Battery | Power supply voltage is regulator Iesntc?geh:/%i?ezhg'?zzz
Voltage High higher than 20 V malfunction, ground point for
m%tr?ér%?igre]r malfunction 3. Generator
%annot be regulator malfunction,
motor power generation
contrqlled cannot be controlled
effectively effectively
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1. Connector
looseness or
poor contact 2. | 1. Connector looseness
Starterrelay | or poor contact 2. Starter
control high relay control high terminal
. terminal is is open 3. Starter relay 1
gtarter g_elay Drlvdei chnanr;eli self- open 3. Starter | fuse is blown or damaged
P061513 ontll'E(‘)rLorerU|t maﬁgngt?oiirig control hig_h 4. Starter_contr_ol high
terminal pin terminal pin
corresponding corresponding to ECM
to ECM terminal is open or
terminal is damaged
open or
damaged
1. Starter
control circuit
high terminal is [ 1. Starter control circuit
Starter Relay Drive channel self- sh02rt tsciagrc[glrmd high terminal is short to
PR . L . ground 2. Starter control
P061611 .A . High dll?gnotsls 1S control high high terminal pin
Circuit Low pgatunctioning terminal pin corresponding to ECM is
corresponding short to ground
toECMis
short to ground
1. Starter
control circuit
high terminal is
short to power | 1. Starter control circuit
. supply 2. high terminal is short to
S"Ear,t’er Rela_y Drlve; chanr'mel. self: Starter control power supply 2. Starter
P061712 A" Circuit diagnosis is hiah terminal trol hiah terminal bi
High malfunctioning \gh termina control high termina; pin
pin corresponding to ECM is
co[reépccl)\;ll(.jing short to power supply
(o} is
short to power
supply
1 Brake 1. Connect diagnostic
vacuum teste‘[, tur,r) ignition switch
sensor signal to "ON” . Do not start
terminal is engine, use a multimeter
short to ground to measure if voltage of
2 5V brake vacuum sensor
Brake Booster reference signal terminal is close to
P055700 Pressure Sensor voltage is lower voltage of orequalto0V. 2. Turn
Sensor Circuit than the threshold sensor is open ignition switch to
Low 3_Short circuit “OFF” , check if brake
to ground in vacuum sensor signal
brake vacuum terminal is short to
sensor signal ground. 3. Check if
pin sl?nsortS V_refle_rence
- voltage terminal is open
corresponding 4. Check if brake vacuum

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM
03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM

021 62 99 92 92

DTC

DTC Definition

Detection Condition

Possible
Cause

Maintenance Advice

to ECM
terminal

sensor signal pin terminal
corresponding to ECM
terminal is short to ground

P055800

Brake Booster
Pressure
Sensor Circuit
High

Sensor voltage is higher
than the threshold

1. Brake
vacuum
sensor signal
terminal is
short to power
supply or open
2. Brake
vacuum
sensor
reference
ground
terminal is
open 3. Short
circuit to power
supply or open
circuit in brake
vacuum
sensor signal
pin terminal
corresponding
to ECM
terminal 4.
Sensor is
damaged

1. Connect diagnostic
tester, turn ignition switch
to “ON” . Do not start
engine, use a multimeter
to measure if voltage
between brake vacuum
sensor signal terminal
and ground is close to or
equalto5V. 2. Turn
ignition switch to
“OFF” , check
connector for looseness
or poor contact 3. Check
if brake vacuum sensor
signal terminal is short to
power supply or open 4.
Check if sensor reference
ground terminal is open 5.
Check if sensor is
damaged 6. Check for
short circuit to power
supply, open circuit or
internal circuit damage in
brake vacuum sensor
signal pin corresponding
to ECM terminal

P064513

A/C Clutch
Relay Circuit
Open

Drive channel self-
diagnosis is
malfunctioning

1. Connector
looseness or
poor contact 2.
Open circuit in
A/IC
compressor
relay control
circuit 3. Open
circuit or short
circuit to
ground in A/C
compressor
relay control
circuit power
supply
terminal 4. A/C
compressor
relay fuse is
blown or
damaged 5.
Open circuit or
internal circuit
damage in A/C
compressor

1. Connector looseness
or poor contact 2. Open
circuit in A/C compressor
relay control circuit 3.
Open circuit or short
circuit to ground in A/C
compressor relay control
circuit power supply
terminal 4. A/C
compressor relay fuse is
blown or damaged 5.
Open circuit or internal
circuit damage in A/C
compressor control pin
corresponding to ECM
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control pin
corresponding
to ECM
1.A/IC
compressor
r_elay c_:ontrol 1. A/IC compressor relay
A/C circuitis short control circuit is short to
Compressor Drive channel self- to ground 2. A/ ground 2. A/C
P064611 Relay Circuit mﬂﬁgggﬁ;:i C compressor compressor relay pin
g relay pin .
Low corresponding cor'respondlng to ECM
to ECM terminal is short to ground
terminal is
short to ground
1. A/IC
compressor
relay circuit is
short to power | 1. A/C compressor relay
A/C Dri h | self supply 2. A/C circuit is short to power
Compressor L= CHEANNElSeis compressor | supply 2. A/C compressor
P064712 diagnosis is . . )
Relay Control malfahctionin relay pin relay pin corresponding to
Circuit High 9 corresponding | ECM terminal is short to
to ECM power supply
terminal is
short to power
supply
1. Intake VVT
control
solenoid valve
signal terminal
'gsrcs)zgg t20 1. Intal_<e VVT cqntrol
Intake VT t so_lenqd valve signal
control erminal is short to ground
“A" Camshaft solenoid valve 2. Intake VVT control
Position Drive channel self- | solenoid valve power
P208800 Actuator diagnosis is p?Wer.S“pP Y| supply terminal is short to
o s erminal is
Control Circuit malfunctioning ground 3. Intake VVT
short to ground X
Low Bank 1 3 Intake VVT cor_1tro| solen_0|d valve
' control signal te_rmlnal pin
solenoid valve corresrﬁ)orrt\(;hng to E(?M is
signal terminal shortfo groun
pin
corresponding
to ECMis
short to ground
“A" Camshaft 1. Intake VVT 1. Intake VVT control
Position Drive channel self- control solenoid valve signal
P208900 Actuator diagnosis is solenoid valve | terminal is short to power
Control Circuit malfunctioning signal terminal supply 2. Intake VVT
High Bank 1 is short to control solenoid valve
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power supply signal terminal pin
2. Intake VVT corresponding to ECM
control terminal is short to power
solenoid valve supply
signal terminal
pin
corresponding
to ECM
terminal is
short to power
supply
1. Exhaust
VVT control
solenoid valve
signal terminal
lsrznﬁ:jt t20 1. Exhaust VVT control
E)?haust WWT solenoid valve signal
control terminal is short to ground
“B" Camshaft solenoid valve 2. Exhaust VVT control
Position Drive channel self- | solenoid valve power
P209000 Actuator diagnosis is p?(zvriiriglr)ips)y supply terminal is short to
Control Circuit malfunctioning short to around ground 3. Exhaust VVT
Low Bank 1 3 Exhgaust control solenoid valve
VVT control signal terminal pin
; corresponding to ECM is
solenoid valve M rovistoremdiiil
signal terminal 9
pin
corresponding
toECM s
short to ground
1. Exhaust
VVT control
solenoid valve
S|ginalr;ce:tn:|nal 1. Exhaust VVT control
S sro OI solenoid valve signal
“B" Camshaft pcz)wEe s;psty terminal is short to power
Position Drive channel self- VVT)c(:onl’:rol supply 2. Exhaust VVT
P209100 Actuator diagnosis is solenoid valve control solenoid valve
Control Circuit malfunctioning sianal terminal signal terminal pin
High Bank 1 9 in corresponding to ECM
correspponding terminal is sholrt to power
to ECM Supply
terminal is
short to power
supply
1. Oil system 1. Connect fuel pressure
System Too . hardware gauge (the connection
P217700 Leyan Off Idle Self-learning factor leakage or position is the front end of
Bank 1 exceeds the threshold blockage 2. fuel distribution pipe
Intake pipe assembly inlet pipe), start
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P217800

System Too
Rich Off Idle
Bank 1

P218700

System Too
Lean at Idle
Bank 1

P218800

System Too
Lean at Idle
Bank 1

failure 3.
Oxygen
sensor wire
harness
connector

circuit failure 4.

Oxygen
sensor failure

filled. After refueling, does

stuck; if valve clearance is

disconnect oxygen sensor

disconnect oxygen sensor

engine and check if fuel
pressure is normal when
fuel pressure is under
idling conditions and
when fuel pressure
regulator vacuum tube is
removed. 2. Check fuel
injector for leakage or
blockage with special
tool. 3. Check fuel
condition and ask
customer if specified
number of gasoline is

the vehicle work
abnormally? 4. If intake
pipe is blocked, leaking,
squashed or damaged; if
canister control valve is

abnormal; if throttle body

is contaminated, causing
the air passage to be
blocked. 5. Check if

ignition coil, cylinder wire,
and spark plug work
abnormally. 6. Do not

connector and measure if
voltage of upstream
oxygen sensor wire
harness oxygen sensor
terminal No.1 wire (white,
heater power supply
positive) is 12 V. 7. Do not

connector and measure if
voltage of upstream
0Xygen sensor wire
harness oxygen sensor
terminal No.2 wire (white,
heater power supply
grounded) is 12 V. 8.
Puncture wire harness
connector near ECM
terminal No.1 wire
insulation layer (white,
heater power source
positive) with red pole of
multimeter, and puncture
wire harness connector
near ECM terminal No.2
wire insulation layer (-
white, heater power
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source grounded) with
black pole of multimeter.
Check if voltage between
two ends is about 12V 9.
Do not disconnect oxygen
sensor connector,
measure if voltage
between downstream
oxygen sensor wire ECM
terminal No.4 wire (black,
oxygen sensor signal
wire) and No.3 wire (gray,
oxygen sensor signal
grounded) is about 0.45
V. 10. Start and keep
vehicle idling until coolant
temperature reaches
normal value. Puncture
wire harness connector
near ECM terminal No.4
wire insulation layer (-
black, oxygen sensor
signal wire) with red pole
of multimeter, and
puncture wire harness
connector near ECM
terminal No.3 wire
insulation layer (gray,
oxygen sensor signal
grounded) with black pole
of multimeter. Check if
voltage is between 0 V
and 1 V. 11. Disconnect
upstream oxygen sensor
connector and check for
short circuit between
sensor terminal No.3
connector (gray, oxygen
sensor signal grounded)
and No.4 connector (-
black, oxygen sensor
signal wire) with a
multimeter. Connect
upstream oxygen sensor
connector properly,
repeat step 6-7 and check
if voltage signal is
changed in range of 0.44
V-0.46VandOV-1V
respectively.

02 Sensor Downstream oxygen 1. Air leakage 1. Check intake system
P219500 | Signal Biased/ control integral value in exhaust and exhaust system for
Stuck Lean exceeds the upper limit system 2. air leakage. 2. Replace
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Bank 1 Sensor
1

Oxygen
sensor is aging

upstream LSU oxygen
sensor, return vehicle to
the customer, and check
whether fault reappears.

P219600

02 Sensor
Signal Biased/
Stuck Rich
Bank 1 Sensor
1

Downstream oxygen
control integral value
exceeds the lower limit

1. Air leakage
in exhaust
system 2.

Oxygen
sensor is aging

1. Check intake system
and exhaust system for
air leakage. 2. Replace
upstream LSU oxygen
sensor, return vehicle to
the customer, and check
whether fault reappears.

P227000

02 Sensor
Signal
Biased&Stuck
Lean Bank 1
Sensor 2

Downstream oxygen
voltage continues to be
high

1. Air leakage
in exhaust
system 2.

Oxygen
sensor is aging

1. Check exhaust system
for air leakage, gasket for
damage. 2. Downstream
oxygen sensor: Puncture
wire harness connector
near ECM terminal No.2
wire insulation layer (-
black, oxygen sensor
signal wire) with red pole
of multimeter, and
puncture wire harness
connector near ECM
terminal No.1 wire
insulation layer (gray,
oxygen sensor signal
grounded) with black pole
of multimeter. Check if
voltage is in range of 0.44
V-0.46 V. 3. Start and
keep vehicle idling until
coolant temperature
reaches normal value.
downstream oxygen
sensor: Puncture wire
harness connector near
ECM terminal No.2 wire
insulation layer (black,
oxygen sensor signal
wire) with red pole of
multimeter, and puncture
wire harness connector
near ECM terminal No.1
wire insulation layer (gray,
oxygen sensor signal
grounded) with black pole
of multimeter. Check if
voltage changes in range
of 0 V-1V.4. Start and
keep vehicle idling until
coolant temperature
reaches normal value.
Depress and release

WWW.DIGITALKHODRO.COM

021 62 99 92 92




WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM

DTC DTC Definition Detection Condition Pg:zisbele Maintenance Advice

accelerator pedal
frequently and alternately
for 90 s, at the same time,
puncture downstream
oxygen sensor wire
harness connector near
ECM terminal No. 2 wire
insulation layer (black,
oxygen sensor signal
wire) with red pole of
multimeter, and puncture
wire harness connector
near ECM terminal No. 1
wire insulation layer (gray,
oxygen sensor signal
grounded) with black pole
of multimeter. Check if
voltage changes in range
of 0.55V-0.65 V.

1. Check exhaust system
for air leakage, gasket for
damage. 2. Downstream
oxygen sensor: Puncture
wire harness connector
near ECM terminal No.2
wire insulation layer (-
black, oxygen sensor
signal wire) with red pole
of multimeter, and
puncture wire harness
connector near ECM
terminal No.1 wire
insulation layer (gray,
oxygen sensor signal

02 Sensor 1. Air leakage | grounded) with black pole
Signal Downstream oxygen in exhaust of multimeter. Check if

P227100 Biased&Stuck voltage continues to be system 2. voltage is in range of 0.44
Rich Bank 1 low Oxygen V-0.46 V. 3. Start and
Sensor 2 sensor is aging | keep vehicle idling until

coolant temperature
reaches normal value.
downstream oxygen
sensor: Puncture wire
harness connector near
ECM terminal No.2 wire
insulation layer (black,
oxygen sensor signal
wire) with red pole of
multimeter, and puncture
wire harness connector
near ECM terminal No.1
wire insulation layer (gray,
oxygen sensor signal
grounded) with black pole
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of multimeter. Check if
voltage changes in range
of 0 V-1V. 4. Start and
keep vehicle idling until
coolant temperature
reaches normal value.
Depress and release
accelerator pedal
frequently and alternately
for 90 s, at the same time,
puncture downstream
oxygen sensor wire
harness connector near
ECM terminal No. 2 wire
insulation layer (black,
oxygen sensor signal
wire) with red pole of
multimeter, and puncture
wire harness connector
near ECM terminal No. 1
wire insulation layer (gray,
oxygen sensor signal
grounded) with black pole
of multimeter. Check if
voltage changes in range
of 0.55V-0.65 V.
1.
Turbocharger
: relief valve is 1. Turbocharger relief
Turbocharger T_he boost pressure is damaged 2. valve is damaged 2.
P023400 | Boost Pressure higher than the targgt Exhaust gas Exhaust gas by-pass
Too High pressure plus a certain |y jass valve valve is damaged (-
offset is damaged (- normally closed)
normally
closed)
1. Check if sensor signal
1. Sensor terminal pin is short to
signal terminal | ground 2. Check if sensor
pin is shortto | power supply terminal pin
Turbocharger/ ground 2. is short to ground 3.
023700 | Supercharger vcﬁ&%sé s lower than 0.15 | Shortto Check for offset or
Boost Sensor V ' ground in damage to sensor
"A" Circuit Low sensor signal resistance and other
terminal pin | characteristics 4. Check if
corresponding | sensor signal terminal pin
to ECM corresponding to ECM is
short to ground
1. Sensor 1. Check connector for
gi‘rsgg;g%zr/ Boost pressure sensor | signal terminal | looseness or
P023800 Boost Sensor voltage is higher than pinis shortto | disengagement 2. Check
"A" Circuit High 4.85V power supply if sensor signal terminal
or open 2. pin is short to power
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Connector supply or open 3. Check if
looseness or sensor power supply
disengageme- terminal and ground
nt 3. Short terminal pins are open 4.
circuit to power Check for offset or
supply or open damage to sensor
in sensor resistance and other
signal terminal | characteristics 5. Check
pin for short circuit to power
corresponding supply, open circuit or
to ECM internal circuit damage in
sensor signal terminal pin
corresponding to ECM
1. Check connector for
1. Control looseness or
valve drive disengagement 2. Check
circuit is open if exhaust gas control
Booster : 3 2. Connector valve drive circuit pin is
P024300 Exhaust Gas Drnijeiacgh:c:lsr;sligelf looseness or | open 3. Check if exhaust
Control Circuit malfunctionin disengageme- | gas control valve power
Open g nt 3. Pin supply terminal is open 4.
corresponding | Check for open circuit or
to ECMis internal circuit damage in
open drive pin corresponding to
1. Connector
looseness or
poor contact 2.
Exhaust gas 1. Connector looseness
Booster C_0ntr9| Ve_llve_ or poor contact 2.
Exhaust Gas _ dr|ye circuit pin E)ghaug,t gas (‘.JOI‘.I’[I'OI valve
Control Circut Dnvel chanr]el_ self- is short to drive circuit pin is short to
P024600 \(;nlt T diagnosis is power or power or ground 3. Short
oltage 100 malfunctioning ground 3. to power supply or short
ngrll or Too Short to power to ground or internal
ow supply or | circuit damage in drive pin
ground in drive corresponding to ECM
circuit pin
corresponding
to ECM
1. Theline 1. There is air leakage in
between line between compressor
compressor outlet and throttle 2.
outlet and There is air leakage in
The actual boost pressure | throttle valve is | line between turbine and
P029900 B-I(-)L(l)rgtospeas"sg[?:e is the target boost leaking 2. exhaus_t pipe 3. Exh_aust
Too Low pressure minus a certain Leakage manifold !ea!ks oris
offset between blocked 4. Air filter is dirty
turbine and 5. Exhaust by-pass valve
exhaust pipe or discharge valve is
3. Failure of | failed and itis in normally
waste gate open status 6. Working
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valve or parts such as compressor
discharge impeller are dirty or
valve 4. damaged 7. Turbocharger
Turbocharger is damaged
damaged 5.
Working parts
such as
compressor
impeller are
dirty or
damaged 6.
Exhaust
manifold is
leaking or
blocked 7. Air
filter dirty
1. Discharge
control valve
wire harness
mtgrrupted 2. 1. Discharge control valve
Turbocharger/ Number of c oEtlrS ;hvaarlgg is wire harness interrupted
Supercharger flﬂzzrtlu:trignsp;ﬁ)sr?tug? damaged 3 2 Discharge con_trol valve
P226100 Bypass Valve th . Disch ' is damaged 3. Discharge
AT rottle is greater than a Ischarge control valve pin
Mechanical certain fre shold controilnvalve corresponding to ECM
correspponding terminal is damaged
to ECM
terminal is
damaged
1. Check for poor contact
in pin corresponding to
black wire at oxygen
sensor connector 2.
Check for continuity of
oxygen sensor wire
harness to check if the
02 Sensor line is open 3. Check for
Negative After the heating control 1. Upstream abg;mﬂnpwig rc]:gp::scstor
Current Control | of oxygen sensor starts, | oxygen sensor ,
P224300 A ; X e and ECM, which may
Circuit Open the internal resistance of RE wire is result in boor contact 4
Bank 1 Sensor | LSU is unreasonably high open Clear DT(?, start and keép
1 vehicle idling until coolant
temperature reaches
normal value. Check if
malfunction is reported
again. 5. Check for
abnormality in LSU
oxygen sensor
processing circuit in ECM
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1. Check for poor contact
in pin corresponding to
yellow wire at oxygen
sensor connector 2.
Check for continuity of
oxygen sensor wire
harness to check if the
line is open 3. Check for
02 Ser]sor After the heating control 1 Upst abnormal pin at connector
Negative of oxygen sensor starts, - —pstream between wire harness
P225100 Cun_’ren_t Control the internal resistance of Oﬁyégéan sensor and ECM, which may
Circuit Open | | gy and signal terminal wire 1s result in poor contact 4.
Bank 1 Sensor | | jtage is remains 1.5 V open Clear DTC, start and keep
1 vehicle idling until coolant
temperature reaches
normal value. Check if
malfunction is reported
again. 5. Check for
abnormality in LSU
oxygen sensor
processing circuit in ECM
1. Check if oxygen sensor
is not installed correctly,
installed outside the
exhaust manifold and
02 Sensor 1. Expose LSU | exposed into air 2. Check
Exhaust LSU is sensing lean, no in the air or the regulating resistance
P241400 Sample Error circuit failure and target | LSU connector in oxygen sensor
Bank 1 Sensor air-fuel ratio is lean is in poor connector for failure or
1 connection infinity 3. Check if
resistance between IA
and IP circuit in oxygen
sensor processing circuit
inside of ECM is infinite
1. Check whether there is
. gas in the fuel rail,
Fuel Rail trgt:t;fﬁl;ﬁéﬂgilsgrzgggﬁe 1.Fuelrail | causing the rail pressure
Pressure is higher than the pressure to fail to build up quickly.
P019128 | Sensor Circuit threshold, and the oil sensor internal | 2. Replace the fueltrall
Bank 1- passage self-learning CILc;urlr::snsde:’:'”ere t%r;}?/sel:]riilzetgsc%r’strgnfé?
Negative Offset fallur%:isvgﬁg%rjglcjeln this deteriorated and che'ck whether the
: fault will be reported
again.
After fully cold soaking, . 1. Check whether t.here IS
Fuel Rail the start fuel rail pressure 1. Fuel rail a large contact resistance
Pressure is lower than the pressure at the connector of fue'l
P019129 Sensor Circuit thl'eShOId, and the O|I S.ens.or |nterr.]a| ra” preS§ure Sensor orin
Bank 1-Positive passage self-learning circuit and wire the wire harness. 2.
Offset failure is reported in this harngss are Replace the fuel rail
driving cycle. deteriorated pressur_e sensor, return
the vehicle to customer,
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and check whether the
fault will be reported
again.
1. ESP
connector 1. Check ESP connector
looseness or for looseness or
disengageme- | disengagement 2. Check
nt 2. if there is wire harness
Lost Transmission signal interference 3.
Communication line between | Check if transmission line
U012287 With ESP (- ECM receiving ESP ESP and ECM | between ESP and ECM is
Electronic information timed out damaged or | damaged or interrupted 4.
Stability interrupted 3. Check if there is CAN
Program) ESPis hardware circuit fault 5.
damaged and | Check if ESP is damaged
signal cannot and signal cannot be
be transmitted transmitted to ECM
to ECM normally
normally
1. GW
connector 1. Check GW connector
looseness or for looseness or
disengageme- | disengagement 2. Check
nt 2. if there is wire harness
Transmission signal interference 3.
Lost line between | Check if transmission line
U014687 Communication ECM receiving GW GW and ECM | between GW and ECM is
With GW information timed out damaged or | damaged or interrupted 4.
(Gateway) interrupted 3. Check if there is CAN
GWis hardware circuit fault 5.
damaged and | Check if GW is damaged
signal cannot and signal cannot be
be transmitted transmitted to ECM
to ECM normally
normally
1. SAS
connector 1. Check SAS connector
looseness or for looseness or
disengageme- | disengagement 2. Check
nt 2. if there is wire harness
Transmission signal interference 3.
Lost line between | Check if transmission line
U012687 Communication ECM receiving SAS SAS and ECM | between SAS and ECM is
With SAS (- information timed out damaged or | damaged or interrupted 4.
Steering Angle) interrupted 3. Check if there is SAS
SASis hardware circuit fault 5.
damaged and | Check if SAS is damaged
signal cannot and signal cannot be
be transmitted transmitted to ECM
to ECM normally
normally
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1. TCM
connector 1. Check TCM connector
looseness or for looseness or
disengageme- | disengagement 2. Check
nt 2. if there is wire harness
Lost Transmission signal interference 3.
Communication line between | Check if transmission line
U010187 With TCM (- ECM receiving TCM TCMand ECM | between TCM and ECM
Transmission information timed out _damaged or |is damageq or mtgrrupted
Controller) mterruptgd 3. | 4.Checkif t_herg is TCM
TCMis hardware circuit fault 5.
damaged and | Check if TCM is damaged
signal cannot and signal cannot be
be transmitted transmitted to ECM
to ECM normally
normally
1. CAN bus
interface
looseness or
%ohcg rtC(c)ir:;?J?: ,(20' 1. CAN bus interface
looseness or poor contact
pogwriruilépgrly / 2. Short circuit to power
open circuit in supply /.glround or open
CAN bus . circuit in CAN bus _
CAN Module CAN communication interface pin 3. mterfac;\e pin 3. T_herel 1S
U110017 Input Power voltage is higher than the | Short circuit to .V\f['rff arnesi&sgrr]\art
Voltage High threshold power supply / o ve—
ground, open circuit to power §up_p|y/
circu}t or ground, open circuit or
T | Gircuit internal circ_uit damag_e in
damage in CAN bus interface pin
CAN bus correspondi.ng to ECM
interface pin terminal
corresponding
to ECM
terminal
1. Generator
LIN bus
interface
looseness or 1. Generator LIN bus
poor contact 2. interface looseness or
Resees{i)c?r? §I'(iame ~ LIN wire poor contact 2. There is
Out Error of LIN ECM receives LIN mtar;‘\lelriir;cii 3. . tvr\:re harn%ssGS|gnaIt
P141500 Bus (Contact | communication and sends broken or in eLlﬁrI_enC(_a 5 kenera or
Between EMS fault information - . INe IS broken or
and Intellectual interrupted 4. interrupted 4. Generator
Generator) Generator is is damaged and cannot
damaged and | normally transmit signals
cannot to ECM
normally
transmit
signals to ECM
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Checksum com:ﬁul_r:i[:l:atio
BEur;o(rCoofnljtlal\(l:t ECM receives LIN n version of corr:rﬁ\lcvrlwqigg’:i?;r]ﬂ\]/grlglign of
P141700 Between EMS communication and sends intelligent intelligent generator is
and Intellectual fault information genera}tor is consistent with ECM
Generator) inconsistent
with ECM
P051300 1. Immobilizer connector
PO63300 disengagement 2.
P161000 1. ECM does | Immobilizer circuit fault 3.
not perform If ECM has been
P161400 Immobilizer Anti-theft data anti-theft replaced, check if anti-
P161200 Malfunction authentication failed matching or theft authentication code
anti-theft is incorrect or not updated
P161300 status is wrong 4. Immobilizer fault 5.
Immobilizer module circuit
P161100 corresponding to ECM
terminal is malfunctioning
1. Canister
%g?é:vauﬁig;]n 1. Keep the sensor
makés the connec_:tor normal, use a
canistorbant multimeter to 'check
valve close 2 whether_the canlstgr vent
Canister venf valve pin voI_ta.ge is low
valve is stuck and whether it is short to
g normaly cagirsotlérrl?/ezr.ltlizrl?/gvgpe
Canister Vent [ Sosed PosEON | and observe if it is
P242200 Valve Stuck Fuel tank pressure is opened 3. blocked 3. Check if
Normally below the threshold Canister vent canister vent valve
Closed valve line is hardwarg is stuck at .
blocked 4 closgd position 4 Check if
Canisterval.ve canister valve is st_u_ck at
stuck in normally open position 5.
normally open Replace the fuel tank
position 5 pressure sensor, start
Fuel tank. vehicle for 1_0 minutes,
pressure and check if the fault
sensor is reappears
damaged
1. Fuel tank 1. Use a multimeter to
pressure measure if fuel tank
Fuel Tank sensor sig.nal pressure signal circuit
Pressure terminal is voltage is close to or
P045300 Sensor Signal I?ress_ure_sensor voltage | shorttopower | equalto5V 2 Measure
Short to Power signal is higher than 4.8 V | supply 2. Short | whether the wire harness
Supply to power terminal voltage
supply in fuel | corresponding to fuel tank
tank pressure | pressure signal is close to
sensor signal or equal to 5V 3. Check
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pin for short circuit to power
corresponding | supply or internal circuit
to ECM damage in intake
terminal pressure sensor signal
pin corresponding to ECM
terminal.
1. Use a multimeter to
1. Fuel tank measure if fuel tank
pressure pressure signal circuit
sensor signal voltage is close to or
terminal is equal to 0V 2. Measure
Fuel Tank short to ground | whether the wire harness
P045200 Pressure Boost sensor voltage 2. Sgo_rt ;o | termlggl vctalt?gel tank
Sensor Signal | signal is lower than 0.2 v | 9roundin fuel 4 corresponding fo fuet tan
Short to Ground tank pressure | pressure signal is close to
sensor signal or equal to 0 V 3. Check
pin for short circuit to ground
corresponding | or internal circuit damage
to ECM in intake pressure sensor
terminal signal pin corresponding
to ECM terminal.
Lé(rif\r/]:i:(/zr 1. Check if canister vent
closed 2. Line vaIv_e is closed 2. Check if
. pressure signal is O canister is :
126200 | Sensonowich | contnuously gt han | Hocked 3. | ePece e onk
Performance the threshold F?:sléi?g vehicle for 10 minutes,
Fs)ensor is and check whether the
damaged fault reappears
1. Canister
clz)/:g(EJVZal\liiene 1. Check if canister vent
from fuei tank valve is closed 2. Check if
to canister is pipe from fuel tank to
EVAP System canister is blocked 3.
Pressure Fuel tank pressure sensor blocked 3. Replace fuel tank
P128300 Sensor/Switch pressure signal is Fuel tank pressure sensor. Start
Circuit Range contir;ﬁo?ﬁly I%w%r than g:\sszl;rlz vehicle and run it for 10
Performance € thresho damaaed 4 minutes to check if fault
Canistgr val\}e reappears 4. Check if
stuck in canister valve is stuck at
normally open normally open position
position
; 1. Check if canister
1. Canister ; .
EVAP System Difference between solenoid valve solenoid valve stuck in
Pressure ; . ; normally closed or
P04512A | S . maximum and minimum stuck in "
ensor&Switch fuel tank pressure is normally normally open position 2.
Circuit Range Check if the line from fuel
below the threshold closed or . .
Performance normally open tank to canister is
blocked/disconnect 3.
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position 2. Line Check if the line from
from fuel tank | canister to canister valve
to canister is is blocked/disconnected
blocked or 4. Replace fuel tank
disconnected pressure sensor. Start
3. Line from vehicle for 10 minutes,
canister to and check whether the
canister valve fault reappears
is blocked or
disconnected
4. Fuel tank
pressure
Sensor is
damaged
1. Replace fuel tank
pressure sensor, start
vehicle again, wait for 10
minutes to check if fault
1. Fuel tank reappears 2. Replace
EVPAP System El . ffuel pressure ECM. Start vehicle again,
085125 | Semaiomtch | ok s somioer | g SIS0, | At 0minuis
Circuit Range to exF():eed the threshold dar_naged 2. chegal fAIFEapRegYs.
Perf g Canister valve 3. Check canister valve
rmemee1CO is damaged wire harness and replace
canister valve, start
vehicle again, wait for 10
minutes to check if fault
reappears
Diff. b fuel 1. Fuel tank 1. Replace fuel tank
EVAP System t i kerence etwelen ued pressure pressure sensor, check if
Pressure ank pressure vajue an Sensor fault reappears 2. Check
P045128 | Sensor/Switch reference fuel tank damaged 2. | it40 jine from fuel tank to
Circuit Range pressure value during Line from fuel canister is blocked 3.
Id start exceeds the tank to :
Performance co . . Replace ECM, check if
threshold canister is fault reappears
blocked
1. Abnormal
connection of
fuel Ievgl 1. Using a multimeter,
Sheanrflzrs\gge check if sensor pin
y voltage is normal 2.
P046300 SF;JﬁLtfvf\' S(_—:-If-diagnos_,is of fuel [eyel coﬁ%g?:;irgglof Check if CAN signal is
Circuit High signal circuit connectivity fuel level normal 3. Check if wire
X harness is normal 4.
Shear;flcé;\évge Replace ECM, check if
ECM internal fault reappears
circuit
abnormal
Fuel Level ; : 1. Abnormal ; :
ey Self-diagnosis of fuel level . 1. Using a multimeter,
P046200 | Sensor A signal circuit connectivity | connection of check if sensor pin
Circuit Low oil level sensor
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wire harness voltage is normal 2.
2. Fuel level Check if CAN signal is
sensor is normal 3. Check if wire
damaged 3. harness is normal 4.
ECM internal Replace ECM, check if
circuit fault reappears
abnormal
1. ECM CAN
signal is 1. Replace fuel level
abnormal 2. sensor, check if fault
Fuel Level Fuel level signal change Fuel level reappearé 2 Check if fuel
P25B000 Sensor "A" does not exceed the sensor is level float iﬁ fuel tank is
Stuck threshold damaged 3.
Fuel Ie\?el float stuck 3. Replace ECM,
inside fuel tank check if fault reappears
is stuck
1. ECM CAN . . .
There is a big difference signal is 1. Check if CAN signal is
Fuel Level b I normal 2. Replace ECM,
etween liquid level abnormal 2. .
P046129 Sensor chan dth lculated Fuel level check if fault reappears 3.
ge and the calculate uel leve
Unreasonable fuel consumption sensor is Replace fuel leyel sensor,
damaged check if fault reappears
1. Fuel tank
cap is not
tightened or
there is a leak | 1. Check if fuel tank cap is
2.Canister tightened 2. Check for
vent valve leakage/blockage in fuel
cannot be tank - pipeline - canister
completely valve - canister solenoid
closed 3. valve - canister ventilation
The vacuum attenuation There is valve, and if connector is
P044200 E;QPDSG%/:;?Q; gradient of evaporation leakage in fuel installe_:d correctly 3.
(Small Leak) system exceeds the tank - line - Check if canister vent
threshold canister valve - | valve can be completely
canister closed, which can be
solenoid valve | achieved by shorting to
- canister vent pin 4. Check if canister
valve 4. solenoid valve is
Canister completely closed with
solenoid valve power ON
cannot be
completely
closed
1. Fueltank | 1. Check if fuel tank cap is
cap is not tightened 2. Check for
EVAP System Tzs avs (;:rual:irgndseyggtee ?nOf tighte_zned or Ieakage_/blo_ckage in_ fuel
P045500 Leak Detected cannot reach the target thg rg;;tlgrak :(/Zrll\t(e--pcl:ZiliIQtir-scc?lglr?:)?c;
(Large Leak) | vacuum degree during the ) | Ve - ist tilati
vacuuming process vent valve valve - canister ventilation
cannot be valve, and if connector is
completely installed correctly 3.
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closed 3. Check if canister vent
There is valve can be completely
leakage in fuel closed, which can be
tank - line - achieved by shorting to
canister valve - | pin. 4. Check if canister
canister solenoid valve is
solenoid valve completely closed with
- canister vent power ON
valve 4.
Canister
solenoid valve
cannot be
completely
closed
1. Low load
ﬁsesogﬁiocﬂ 1. Cheqk whether the
val\,/e and desorptlon I!ne, check
connection valve (if e_quped) and
between c_o?nectllon bet(\j/veen_
The pressure fluctuation | canister valve | CaNiStervave and engine
EVAP System Y Bk enaine are are blocked or
P049700 Low Purge 4 Ioc\j/\(/)(laosarc]io?i:g%tut%réllne glockged or disconnected. 2 Replace
Flow threshold B conndtied the Corre_spon_dlng line 3.
2 Canister Check if caplster valve
valve stuck in hardware is stuck at
normally normally _c_Iosed/normaIIy
closed or open pos!tlon. 4. Replace
normally open canister valve.
position
1. High load
desorption
line, check
Va,:\l:z’e\/::éu” 1_. Check if desorptio_n
connection I|r_1e, check valvg 2 (if .
between equ_lpped), venturi tubg (if
canister valve equipped) and_connectlon
and engine are betwegn canister valve
blocked or apd engine are blocked or
EVAP System The pressure quctuajtion disconnected disconnected. 3 Re_place
PO4F000 | High Pressure | Ofhighload desorption | 5 ‘g cpegy | the corresponding line. 4.
Purge line does not reach the valve of low Check if low I_oad pipeline
threshold load line is check valve is damaged
damaged and and cannot functlo_n
cannot properly 5. Check if _
function canister valve hardware is
correctly 3 stuck at normally (;I_cased/
Canisterval\-/e normally open position. 6.
stuck in Replace canister valve.
normally open
or normally
closed position
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1. Use a multimeter to
1. Pressure measure if high load
sensor signal desorption line pressure
terminal is sensor signal line voltage
short to power | is close to or equalto 5V
supply 2. Short | 2. Measure if pressure
EVAP Purge high load desorption line to power sensor wire ha_rness
P046800 Flow Sensor pressure sensor voltage | supply in high | terminal voltage is close
Circuit High signal is higher than 4.88 load toorequalto 5V 3.
\% desorption line | Check for short circuit to
voltage sensor | power supply or internal
signal circuit damage in high
corresponding load desorption line
to the ECM pressure sensor signal
terminal pin corresponding to ECM
terminal.
1. Use a multimeter to
measure if high load
1 Press_ure desorption line pressure
sensor signal ianal l ltage
terminal is sensor signal line voltag
is close to or equal to 0 V
short to ground > M i
2 Short to - Measure if pressure
EVAP Purge | High load desorption line | ground in high | , SSNSOT Wire harness
P046700 | Flow Sensor | pressure sensor voltage load legpinal Vellagg,Isclasg
Circuit Low signal is lower than 0.2V | desorption line Chto orequal to 0 V' 3.
voltage sensor eck for _short circuit to
signal ground or mter_nal circuit
corresponding ddamage |n.h|gh load
to the ECM esorption |_|ne \I/ol_tage
. sensor signal pin
iEpninal corresponding to ECM
terminal.
1. Pressure 1. Use a multimeter to
sensor signal measure if high load
terminal is desorption line pressure
short to power | sensor signal line voltage
supply 2. Short | is close to or equal to 5 V
to power 2. Measure if pressure
supply in high sensor wire harness
load terminal voltage is close
; C desorption line toorequalto5V 3.
EI\éCvPSFe:ﬁrs%er ;'egshshﬁdsgﬁzg:pg'rzgsl'&ee voltage sensor | Check for short c_ircuit to
P128500 Circui ; signal power supply or internal
ircuit Range signal exceeds the . ircuit d in hiah
Performance threshold corresponding circuit amage in hig
to the ECM load desorption line
terminal 3. pressure sensor signal
High load pin corresponding to ECM
desorption line | terminal. 4. Replace high
pressure load desorption line
sensor is pressure sensor, start
damaged 4. vehicle and drive with a
Check valve of | heavy load, check if fault
low load reappears 5. Replace low
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desorption line | load desorption line check
is damaged valve, start vehicle and
and cannot drive with a heavy load,
function check if fault reappears 6.
correctly 5. Check if venturi tube is
Venturi tube is disconnected
disconnected
1. Use a multimeter to
1. Pressure measure if high load
sensor signal | desorption line pressure
terminal is sensor signal line voltage
short to ground | is close to or equalto 0 V
2. Short to 2. Measure if pressure
ground in high sensor wire harness
load terminal voltage is close
desorption line toorequalto 0V 3.
voltage sensor | Check for short circuit to
EVAP Purge | High load desorption line Corr:'s%r(‘)ﬂ ding grg:{‘ndagre'mirigf" I‘;‘;‘é“'t
P128600 g.'o"".se”sor pressure sensor pressure | .y 'Fom | desorption line voltage
ircuit Range signal is lower than the termi ianal bi
Performance threshold efm'”a' 3. sensor signal pin
High load corresponding to ECM
desorption line | terminal. 4. Replace high
pressure load desorption line
sensor is pressure sensor, start and
damaged 4. drive vehicle, check if
Venturi tube or fault reappears 5.
check valve of Replace high load
high load desorption line check
desorption line | valve or venturi tube, start
is blocked and drive the vehicle,
check if fault reappears
1. Fuel rail
pressure 1. Check if sensor signal
sensor signal | terminal is short to power
terminal is supply or ground 2.
Fuel Rail Fuel rail pressure sensor short to ground d Checkd|f3sec?hsorlﬁ
P019000 Pressure circuit voltage is lower orl pc2>wcse;] " ahmftg(? " ecktor
Sensor Circuit | than 0.2 V or higher than sutppy - ono short circuit to power
Bank 1 48V O power or . supply_or ground, or
ground in fuel | internal circuit damage in
rail pressure fuel rail pressure sensor
sensor pin signal pin corresponding
corresponding to ECM terminal
to ECM
1. Upstream 1. Check intake system
PostCatayst | upshcamomygen | @YISnfiasa | and xhaustsystem for
P209700 Fuel Trim characteristic based on | o aracteristic | upstream LSU oxygen
System Too downstream oxygen deviation (rich) | sensor, return vehicle to
Rich Bank 1 exceeds the upper 2. A certain the customer, and check
threshold degree of whether fault reappears
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aging occurs in
downstream
oxygen 3.
Leakage in
intake and
exhaust
system 4.
Catalytic
converter is
seriously
degraded

3. Replace the
downstream oxygen
sensor, and check
whether fault reappears
4. Check if catalytic
converter is deteriorated
5. Replace catalytic
converter, and check
whether fault reappears

P209600

Post Catalyst
Fuel Trim
System Too
Lean Bank 1

The offset value of
upstream oxygen
characteristic based on
downstream oxygen is
lower than the lower
threshold

1. Upstream
oxygen has a
positive
characteristic
deviation (-
lean) 2. A
certain degree
of aging
occurs in
downstream
oxygen 3.
Leakage in
intake and
exhaust
system 4.
Catalytic
converter is
seriously
degraded

1. Check intake system
and exhaust system for
air leakage 2. Replace
upstream LSU oxygen
sensor, return vehicle to
the customer, and check
whether fault reappears
3. Replace the
downstream oxygen
sensor, and check
whether fault reappears
4. Check if catalytic
converter is deteriorated
5. Replace catalytic
converter, and check
whether fault reappears

P223200

02 Sensor
Signal Circuit
Shorted to
Heater Circuit
Bank 1 Sensor
2

Within a certain number of
times that the
downstream oxygen
sensor is heated and
turned off, the change in
voltage of downstream
oxygen sensor is higher
than the threshold

1.
Downstream
oxygen sensor
wire harness
and connector
are abnormal
2. Oxygen
sensor
terminal heater
power supply
ground is short
to oxygen
sensor signal
line

1. Do not disconnect
oxygen sensor connector
and measure if heater
power supply positive
voltage of downstream
oxygen sensor wire
harness oxygen sensor
terminal is 12 V. 2. Do not
disconnect oxygen sensor
connector and measure if
heater power supply
ground voltage of
downstream oxygen
sensor wire harness
oxygen sensor terminal is
12 V. 3. Do not disconnect
oxygen sensor connector
and measure if voltage
between downstream
oxygen sensor wire
harness ECM terminal
oxygen sensor signal line
and oxygen sensor signal
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ground is about 0.45 V. 4.
Start and keep vehicle
idling until coolant
temperature reaches
normal value. Do not
disconnect oxygen sensor
connector and measure if
voltage between oxygen
sensor signal line and
oxygen sensor signal
ground of upstream
oxygen sensor wire
harness ECM terminal
jumps between 0 Vand 1
V. 5. Start and keep
vehicle idling until coolant
temperature reaches
normal value. Disconnect
downstream oxygen
sensor connector and
check for short circuit
between oxygen sensor
terminal heater power
supply ground and
oxygen sensor signal line.
6. Connect downstream
oxygen sensor connector
properly, repeat steps 5-6
and check if voltage
signal changes between
0.44Vand 0.46V,0V
and 1 V respectively.

PO13A00

02 Sensor
Slow Response
- Rich to Lean
Bank 1 Sensor
2

The transition time from
rich to lean of
downstream oxygen
sensor voltage signal
exceeds the threshold

1.
Downstream
oxygen sensor
is aging

1. Replace downstream
oxygen sensor and
connect wire harness
properly. Start and keep
vehicle idling until coolant
temperature reaches
normal value. Release
accelerator pedal to coast
after vehicle speed
reaches about 70 many
times, the fault reappears.

P064D00

LSU Integrated
Ship Failure

P064D13

Upstream
Oxygen Sensor
Sensing
Element Failure

Chip communication self-
diagnostic

1. LSU oxygen
Sensor is
damaged 2.
ECM internal
communicatio-
n is abnormal

1. Replace oxygen
sensor, and check if fault
reappears 2. Replace
ECM, and check if fault
reappears

P223700

02 Sensor
Positive

Chip fault memory
diagnosis

1. Open circuit
in LSU oxygen

1. Replace oxygen
sensor, and check if fault
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Current Control sensor APE reappears 2. Replace
Circuit Open line, which is ECM, and check if fault
Bank 1 Sensor close to ECM reappears
1 (Close to terminal 2.
ECM) ECM internal
circuit is
abnormal
1. Check if oxygen sensor
Before and after applying wire harness and
the pump current, the connector are
02 Sg_nsor current difference disconnected or poorly
Positive between APE wire and | 1- LSUOXygen | . hhected. 2. Replace
p223713 | CurrentControl | oe e is lower than sensor APE |, qtream oxygen sensor.
Circuit Open threshold, and current _ wireis Start and keep vehicle
Bank 1 Sensor difference between RE disconnected idling until coolant
1 wire and IPE wire is temperature reaches
higher than threshold normal value. The fault
reappears.
1. Oil passage
is leaked 2.
. - Insufficient fuel [ 1. Check if oil passage is
During t.he Cat?'yt'c 3. Low leaked 2. Check if fugel is
EeMedohisiealliodig ressure oil insufficient 3. Check if low
Cold Start Fuel | deviation between target P ; il :
P0O53F21 Pressure fuel rail pressure of high d pump 'dS4 d press%ri OICEuT(p'flfh
Performance pressure fuel rail and the Tﬁmage L GRETET 5. LTSRN 1S
. e working working capacity of high
actual fuel rail pressure capacity of ressure oil pump is
exceeds the threshold hi pactty P RS
igh pressure reduced
oil pump is
reduced
During the catalytic 1 Hiah
converter is heating, the - 1ig i 1. Check if high pressure
Cold Start Fuel | deviation between target | =55 ™8 2 | oil pump control is normal
P053F22 Pressure fuel rail pressure of high pufr:.lp cog O 1 2. Check relief valve for
Performance pressure fuel rail and the = fiuré 2. blockage or abnormal
) . ressure relief ;
actual fuel rail pressure is valve blocked operation
lower than the threshold
1. Oil passage | 1. Check for leakage in oil
is leaked 2. passage 2. Check if fuel
Insufficient fuel | is insufficient 3. Check if
3. Low low pressure oil pump is
pressure oil damaged 4. Check if
Fuel Rail . . pump is working capacity of high
Pressure Too Ic;rvsr/]sv];]ueerlm ﬁgﬁifszlﬁ]rde tlr?e damaged 4. pressure oil pump is
P0O0C600 | Low-Engine | "7 70 2 = stgartin 5 | The working reduced 5. Check if
Cranking Bank gnp ful 9 capacity of injector is damaged 6.

1 unsuccessiu high pressure | Check if new oil pipe has
oil pump is been replaced or new
reduced 5. vehicle has just off the
Injector is production line 7. Clear

damaged 6. fault, drive vehicle for 10
Replace the minutes, allow oil
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new fuel pipe pressure to be
or new vehicle | established fully, turn off
has just off the the engine and start it
production again, check if fault
line, the oil reappears
passage
pressure has
not been
established
yet, and a
malfunction
may be
reported
Cylinder 1 Fuel | CVO self-learning value of 1. Cylinder 1 _
Po2CD0o | Imiector Offset cylinder 1 injector injector is 1. Check cylinder 1
Learning At exceeds the upper damaged injector for damage
Max Limit threshold
Cylinder 3 Fuel | CVO self-learning value of 1. Cylinder 3 _
Po2D100 | 'miector Offset cylinder 3 injector iiector | 1. Check cylinder 3
. jector is L
Learning At exceeds the upper damaged injector for damage
Max Limit threshold
Cylinder 4 Fuel | CVO self-learning value of 1. Cylinder 4 .
Po2D300 | IMector Offset cylinder 4 injector .injector ] 1. Check cylinder 4
Learning At exceeds the upper damaged injector for damage
Max Limit threshold
Cylinder 2 Fuel | CVO self-learning value of 1. Cylinder 2 _
P02CE00 | Imiector Offset cylinder 2 injector injector is 1. Check cylinder 2
Learning At exceeds the upper damaged injector for damage
Max Limit threshold
Cylinder 1 Fuel | /g self-learning value of | 1. Cylinder 1 :
P02CCO00 ngéerﬁtig;OAifi/e“tn cylinder 1 injector is lower injector is ingggf ?o?ﬂg]n(:z;;
Lirmit than the lower threshold damaged
Cylinder 3 Fuel | /) self-learning value of | 1. Cylinder 3 :
P020000 | ‘ecior SRR | cylinder 3 injector is lower | - injectoris oo o e
Limit than the lower threshold damaged
Cylinder 4 Fuel CVO self-learning value of | 1. Cylinder 4 :
P02D200 I_Iggiﬁtiggrg%ﬁ;leitn cylinder 4 injector is lower |  injector is IL&TS%%%ZQ‘;
Limit than the lower threshold damaged
Cylinder 2 Fuel , -
PO2CEQ0 injector Offset | CVO self-leaming value of | 1. Cylinder 2 | 4 cpeg cyiinder 2
Learning At Min cylinder 2 injector is lower Injector 1 injector for damage
Lirmit than the lower threshold damaged
Cylinder 1 Fuel Drive channel self- 1. Injector high 1'fCh|e.Ci.( |f;:or;'](_asrr])or_1§hng
PO2EEO0O | Injector Control diagnosis is side control uel injector hign-side
Circuit Short malfunctioning circuit is short | Ccontrol circuit is short to
low-side control circuit
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Cylinder 2 Fuel to low side
PO2EFO00 | Injector Control control circuit
Circuit Short
Cylinder 3 Fuel
PO2F000 | Injector Control
Circuit Short
Cylinder 4 Fuel
PO2F100 | Injector Control
Circuit Short
P062B9A 1. Check whether all
cylinder injector wire
P062B64 1. Iniector harness connections are
Internal Control All cylinders have CVO wi.resJ?gr(;II _nprmal 2. Replac_;e the
Module Fuel self-learning values that ovlinders are injectors of all cylinders,
Injector Control exceed the threshold or y start the vehicle, and
abnormal 2.
Performance - have unreasonable circuit | ECM internal check whether the fault
P062B96 Component signals oo reappears 3. After
Internal Failure 9 circuit is replacing ECM, start the
abnormal . ’
vehicle, and check
whether the fault
reappears
P012200 1. Collect the both paths
signal voltage values
1. The first/ ThrVIlv_uRawSens1B1,
second signal | ThrVIv_uRawSens2B1 of
line of the electronic throttle valve
electronic and check whether it
throttle is open | drops to near zero. 2. The
2.The first/ actions such as
second signal | unplugging and plugging
Electronic The voltage value of a wire of connector, shaking wire
Throttle 1st certain path of throttle electronic harness, etc. will affect
Path / 2nd Path signal is lower than a throttle is short | the occurrence frequency
P022200 | Signal Voltage | certain value and lasts for | to GND 3. An | of faults 3. Verify if wire
Minimum a period of time open circuit of | harness resistance is the
electronic cause by electronic
throttle 5V throttle flying wire
power supply | connection 4. Replace the
line will cause | throttle body to determine
two faults to be whether there is an
reported at the internal problem of
same time throttle. 5. Clear DTC,
restart vehicle and check
if DTC is cleared
P012300 1. The first/ 1. Collect the both paths
Electronic The voltage value of a second signal signal voltage values
Throttle 1st certain path of throttle wire of the ThrViv_uRawSens1B1,
Path / 2nd Path signal is higher than a electronic ThrVIv_uRawSens2B1 of
P022300 | Signal Voltage | certain value and lasts for | throttle is short | electronic throttle valve
Maximum a period of time to5V 2. An and check whether it
open circuit of | drops to near zero. 2. The
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electronic
throttle signal
ground wire
cause two
faults to be
reported at the
same time

actions such as
unplugging and plugging
connector, shaking wire
harness, etc. will affect
the occurrence frequency
of faults 3. Verify if wire
harness resistance is the
cause by electronic
throttle flying wire
connection 4. Replace the
throttle body to determine
whether there is an
internal problem of
throttle. 5. Clear DTC,
restart vehicle and check
if DTC is cleared

P012100

P022100

Electronic
Throttle 1st
Path / 2nd Path
Signal Voltage
Improper

Compare the first path
signal of electronic throttle
body with 5 V minus the
second path signal. When
the deviation exceeds
threshold and after a
period of time, compare
the both paths signals
with the signal after
inflation pressure
conversion, the signal that
deviates from the main
inflation pressure signal
exceeds a certain value
and is confirmed after a
period of time reports a
failure

1. The first
path signal of
electronic
throttle is short
to the second
path signal 2.
There is
resistance on
electronic
throttle 5V
power supply
wire or GND
wire, causing
the pedal
voltage to drop
by 5V or the
zero voltage to
be raised

1. Collect and observe
whether the voltage value
of the two DVE signals
ThrVIv_uRawSens1B1
and ThrVIv_
uRawSens2B1 deviate
from 5 V in addition 2.
The actions such as
unplugging and plugging
connector, shaking wire
harness, etc. will affect
the occurrence frequency
of faults 3. Measure the
voltage drop of each
section on wire harness
by AD-Scan. If the wire
harness is normal, there
is no voltage drop, and if
there is a voltage drop, it
means that there is
resistance in wire harness
or connector 4. Verify if
wire harness is the cause
by electronic throttle flying
wire connection 5.
Replace the throttle body
to determine whether
there is an internal
problem of throttle 6.
Clear DTC, restart vehicle
and check if DTC is
cleared

P155400

P155500

P156100

Max Error of

DV-E Return

Spring Check
Failure

After ignition switch is
turned to ON, the system
will command DVE to
open to a certain opening
by ECM, and check if

1.The PIN of
electronic

throttle drive

motor is open
or short 2.

1. Check if the actual
opening ThrVIv_
ratActintB1 is consistent
with the target opening
ThrVIv_ratDesB1 2. The
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DVE can be reached Electronic actions such as
within the specified time, throttle body unplugging and plugging
and then check if DVE valve plate is connector, shaking wire
can be returned within the | dirty or there harness, etc. will affect
specified time; if it cannot are foreign the occurrence frequency
reach the specified matters, which of faults 3. Verify if wire
position within the makes the harness is the cause by
specified time, it is valve plate electronic throttle flying
determined as P1555; if it stuck wire connection 4.
cannot return to the Replace the throttle body
specified range within the to determine whether
specified time after there is an internal
opening, it is determined problem of throttle 6.
as P1554. When ECM Clear DTC, restart vehicle
drives the throttle, the and check if DTC is
ECM will always compare cleared
the target opening with
the actual throttle
feedback. When the
deviation between target
and actual exceeds a
certain value and after a
certain period of time to
confirmed, it will be
judged as P1561
1. It may be caused by
1;2§t53|r’1\:00f foreign matter sticking on
throttle drive | throttle valve plate (the
motor is open possibility is greater); it
or short 2. may be caused by ?he
Electronic failure Qf thro_ttle drive
_ throttle bod motor pin; or it may be
When the duty ratio that | lat y also caused the DVE
Electronic ECM output to the throttle | Y&V€ P ahe 'S"| drive module inside ECM
P156000 Throttle PID | valve continues to exceed | iy 1‘_?” ere may have a hardware
Adjustment 80% and maintains for 5 a{te 0“"'%?‘ h failure (the possibility is
Malfunction seconds, P1560 (DFC_ | M2 eil(’s, V,:'h Ic less) 2. Replace throttle
ThrVIvDycB1) is reported \r/n'T\V esl te body to determine if there
r:si:tgnac: is an internal problem in
large and throttle 3..Replace E_CM
sticky 3 to determln_e if there is a
Throttle dr-ive throttl_e drive module
chip in ECM is failure in ECM 4_. Clear
abnormal DTC, rgstart vghlcle and
check if DTC is cleared
P155000 Electronic Throttle self-learning must 1. The
Throttle Self- meet 7 conditions at the conditions of 1. Cor_n_pare the above I
learning Unable same time: no DVE or DVE self- conditions and find out
to Complete / monitoring failure; speed learning are whetlhe_r there are any
Throttle Initial | is 0; vehicle speed is 0 not met, unsatisfied ones one by
P155100 : ) one 2. Clear DTC, restart
Self-learning pedal is 0; battery voltage | please refer to . i
Unable to is higher than 10 V: the above 7 | Vehicle and checkif DTC
Complete engine coolant conditions 2. is cleared
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DTC DTC Definition Detection Condition Pg:ﬁ'sb;e Maintenance Advice
temperature is higher than When the
5°C; intake air coolant
temperature is higher than | temperature or
5°C. When the above 7 intake air
conditions cannot be met temperature
at the same time, sensor is
P155000 will be reported. faulty, the
ECM will report P1551 if temperature
the conditions are not met | condition will
during the first self- not be met
learning because the
correct
temperature is
not collected.
3. Some
vehicle
assembly
factories do
not turn on the
heater in
workshop in
winter, and the
fault may be
caused when
the
temperature is
too low
P210000 1. Replace throttle body
P210300 va1l\}e-zrparicl)$trlg (- to determine if there is an
B o : _ valve plate internal problem in throttle
P210600 Throttle Drive Mc:nltorSDF\’fli power_dnvcler stuck or motor dzf Replac_?tECM _to
Level stage- o us or signa failure) 2. etermine if there is a
Malfunction ailure Throttle drive throttlg drive module
. failure in ECM 3. Clear
P211800 module failure DTC, restart vehicle and
in ECM check if DTC is cleared
P155800 In an environment with a
temperature higher than
P155900 5°C, ignition ON again,
: use the diagnostic tester
PISSA | NotPlausible | e i p position learned | 1 ThrOHe t trigger throttle self-
Error of DV-E by throttle | tof th valve or ECM )
. y throttle is out of the is abnormal learning once, and
Lll_mphqme reasonable range, and a durina throttle observe whether the
Peoasﬁ;]ig]r? fault is reported self—lgearning throttle can successfully
P155B00 complete the self-learning
2. Clear DTC, restart
vehicle and check if DTC
is cleared
P155600 Electronic ; ;
Throttle Lower When the bottom dead 1. Throttle ; i(l,r:n%ggt]xlrfﬂirgﬁ;]: mg:,
Mechanic Stop | center position learned by | valve or ECM 5°C, ignition ON again
P155700 Re-learning throttle is out of the is abnormal | ;c"the diagnostic tester
Error
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DTC Definition

Detection Condition

Possible
Cause

Maintenance Advice

reasonable range, and a
fault is reported

during throttle
self-learning

to trigger throttle self-
learning once, and
observe whether the
throttle can successfully
complete the self-learning
2. Clear DTC, restart
vehicle and check if DTC
is cleared

P15A000

CPUO: MPU
Error (Memory,
DSPR, PSPR)

P15A100

CPUO:
DCACHE/
DSPR ECC
Uncorrectable
Error

P15A200

CPUO:
DCACHE!/
DSPR Address
Error

P15A300

CPUO:
DCACHE TAG
SRAM ECC
Uncorrectable
Error

P15A400

CPUO:
DCACHE TAG
SRAM Address

Error

P15A500

CPUO:
PCACHE
TAGRAM ECC
Uncorrectable
Error

P15A600

CPUO:
PCACHE
TAGRAM

Address Error

P15A700

CPUO:
PCACHE/
PSPR ECC
Uncorrectable
Error

P15A800

CPUO:
PCACHE/
PSPR Address
Error

ECM chip hardware
premier error

ECM hardware
fault

1. Replace ECM 2. Clear
DTC, restart vehicle and
check if DTC is cleared
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DTC Definition

Detection Condition

Possible
Cause

Maintenance Advice

P15A900

CPU1:Lockstep
Comparator
Error

P15AA00

CPU1:MPU
Error (Memory,
DSPR,

PSPR)

P15AB00

CPU1:
DCACHE/
DSPR ECC
Uncorrectable
Error

P15ACO00

CPU1:
DCACHE/
DSPR Address
Error

P15ADO00

CPU1:
DCACHE
TAGRAM ECC
Uncorrectable
Error

P15AEOQ0

CPU1:
DCACHE
TAGRAM

Address Error

P15AF00

CPU1:
PCACHE
TAGRAM ECC
Uncorrectable
Error

P15B000

CPU1:
PCACHE
TAGRAM

Address Error

P15B100

CPU1:
PCACHE
TAGRAM

Address Error

P15B100

CPU1:
PCACHE/
PSPR ECC
Uncorrectable
Error

P15B200

CPU1:
PCACHE/
PSPR Address
Error
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P15B300

LMU:SRAM
ECC Monitoring
Error

P15B400

LMU:SRAM
ECC
Uncorrectable
Error

P15B500

LMU:SRAM
Address Error

P15B600

SMU: Recover
Timer O
Timeout Error

P15B700

SMU: Recover
Timer 1
Timeout Error

P15B800

PMU:PFLASH
ECC
Uncorrectable
Multi-bit Error

P15B900

PMU:PFLASH
Address Error

P15BA00

PMU: PFLASH

ECC Monitoring

Error (Cover All
ECC Module)

P15BB00

PMU: PFLASH
EDC
Comparator
Error (Cover All
PFLASH

Instances)

P15BCO00

SCU/CGU:
System PLL
OSC_WDT:
Input Clock
Exceeds Limit
Error

P15BDO00

SCU/CGU:
System PLL
VCO Clock
Event Loss
Error

P15BEOQO

SCU/EVR: EVR
1.3V Digital
Undervoltage
Error
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DTC Definition

Detection Condition

Possible
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P15BF00

SCU/EVR: EVR
3.3V
Overvoltage
Error

P15C000

SCU/EVR:
External Power
Supply
Overvoltage
Error

P15C100

SCU/WDTS:
Safety
Watchdog
Timeout Error

P15C200

SCU/
WDTCPUO:
Watchdog
CPUO Timeout
Error

P15C300

SCU/
WDTCPU1:
Watchdog
CPU1 Timeout
Error

P15C400

SCU/CGU:
PLL_ERAY
VCO Clock
Event Loss
Error

P15C500

SCU/
WDTCPU2:
Watchdog
CPU2 Timeout
Error

P15C600

SCU/DTS:
Temperature
Sensor
Overflow Error

P15C700

Registers:
Register
Monitor Detects
Error

P15C800

SCU/LSCU:
SCU
Configuration
Error: Monitor
Dual-track
Properties (-
Inverted Signal)
Alarm from
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Lockstep
Comparator
(LSCU)

P15C900

SCU/CGU:
Clock
Monitoring:
STM Exceed
Frequency
Range Error

P15CA00

SCU/CGU:
Clock
Monitoring:
PLL_ERAY
Exceed
Frequency
Range Error

P15CB00

SCU/CGU:
Clock
Monitoring: PLL
Exceed
Frequency
Range Error

P15CCO00

SCU/CGU:
Clock
Monitoring: SRI
Exceed
Frequency
Range Error

P15CDO00

SCU/CGU:
Clock
Monitoring:
SPB Exceed
Frequency
Range Error

P15CEOQ0

SCU/CGU:
Clock
Monitoring:
GTM Exceed
Frequency
Range Error

P15CF00

SCU/CGU:
Clock
Monitoring:
ADC Exceed
Frequency
Range Error
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P15D000

GTM: SRAMs
Uncorrectable
Error

P15D100

FLEXRAY:
SRAM Address
Error

P15D200

Misc SRAMSs:
SRAM ECC
Uncorrectable
Error

P15D300

Misc SRAMSs:
SRAM Address
Error

P15D400

GTM: SRAMs
Address Error

P15D500

CAN: SRAM
Uncorrectable
Error

P15D600

CAN: SRAM
Address Error

P15D700

FLEXRAY:
SRAM ECC
Uncorrectable
Error

P15D800

CPU2:MPU
Error (Memory,
DSPR,

PSPR)

P15D900

CPU2:
DCACHE/
DSPR ECC
Uncorrectable
Error

P15DA00

CPU2:
DCACHE/
DSPR Address
Error

P15DB00

CPU2:
DCACHE TAG
SRAM ECC
Uncorrectable
Error

P15DCO00

CPU2:
DCACHE TAG
SRAM Address

Error
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CPU2:121
PCACHE
P15DD00 | TAGRAM ECC
Uncorrectable
Error
CPU2:
PCACHE
P15DEOO TAGRAM
Address Failure
CPU2:
PCACHE/
P15DF00 PSPRECC
Uncorrectable
Error
CPU2:
PCACHE/
P1SEO00 | pspR Address
Error
g'eiﬁgﬂsd;rf 1. Communicate with
wrong, usually EGAS security monitoring
BEetlse the matching engineer to
confirm if it is necessary
In the 2nd layer En??rﬁtgﬁge;y to perform security
monitoring, whenthe | . - .t = | monitoring presets or
Safely Monitor | actual torque calculated matched or matching 2. Confirm if
PO61A00 Torque by ECMexceedsthe2nd | "5 | thereis an external torque
Exceeds Limit | layer allowable torque and er;(ternal forque increase request with the
the duration exceeds 520 crease customer (ESP torque
ms, a fault is reported requestwas | increase request, TCU
i torque increase request,
Qﬁﬁiﬁgr}ﬁfzﬁg etc.) 3. Clear DTC, restart
setting vehicle and check if DTC
process is cleared
1. ECM data
settings are
ngggbggl:ra]gy 1. Communicate with
EGAS safety EGAS security monitoring
monitoring matching engineer to
Accelerator In the 2nd layer of function is not Co?f“'m;'f't IS neces_;sary
Pedal 2nd monitoring, when the matched or o Pte orm SeCU[' y
P060D00 Layer deviation of pedal two preset 2. The motn'h‘?””g péesef_ S 0_rf
Monitoring signals exceeds the limit, application m%CI mgd | hon gm i
Error a fault will be reported layer data of pedal model has been
pedal module changed with the
does not customer 3. Clear DTC,
match the restart vehicle and check
monitoring if DTC is cleared
layer data
during the data
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DTC DTC Definition Detection Condition Pg:zlsbele Maintenance Advice
setting
process
Function
Monitoring:
P152000 Check of
Predicted Air
Mass Failed
Function
Monitoring:
P152100 Fault of ECU
Check of
Injection Cut-off
Function
Monitoring:
Fault of ECU in
P152200 Check of 1. ECM data
Indﬁiyclill;]a(\jlelguel settings are 1. Communicate with
Corrections In the 2nd layer of wrong, usually | EGAS security monitoring
monitoring. wh because the matching engineer to
Synchronizatio- . g, when EGAS safet firm if it i
ane recognizing that there is a > salety COMER I QIFTSCESR@ry
Rl deviation between the mof"to.””g to perf_orm security
rationality calculafi®h of Idtd tofilel function is not monitoring presets or
P153900 check (based iniection volume and matched or matching 2. Check if
an speediand caléulation of monitoring | Preset 2. The calculation process of
synchronization laver in the calculation of calculation of | load to fuel injection in the
count) ECyM apolicati application calculation of application
pplication layer, the | f 1&g o
1 fault is reported ayer from loa layer is incorrect 3 Clear
Function to fuel injection | DTG, restart vehicle and
Monitoring: volume is check if DTC is cleared
P153700 Fault of ECU or wrong
Sensor in rl-
Comparison
Function
Monitoring:
P153500 | Faultof ECU or
Sensor in
Mixture Check
Function
Monitoring:
Fault of ECU
P153600 | Comparison of
Lambda and
Operation
Mode
Electronic
Throttle Safety
Monitoring ECM Bottom Fault 1. ECM 1. Replace ECM 2. Clear
P153800 | Fynction Error | Response Measure Error Internal DTG, restart vehicle and
(Ignition Angle Malfunction check if DTC is cleared
Signal, Wire
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Harness or
ECM Error)

P152700

Function
Monitoring:
Monitoring of
ICO From
Level1

P152800

Function
Monitoring:
Monitoring of
ICO From
Level2

Monitoring layer
recognizes an abnormal
safety oil cut-off

1. ECM
Internal
Malfunction

1. Replace ECM 2. Clear
DTC, restart vehicle and
check if DTC is cleared

P061C00

Safety
Monitoring
Function Error
(2nd Layer
Engine Speed
Monitoring
Error)

The monitoring layer
speed signal is
inconsistent with the
application layer speed
signal

1. ECM
Internal
Malfunction

1. Replace ECM 2. Clear
DTC, restart vehicle and
check if DTC is cleared

P152900

Function
Monitoring:
Fault of Starter
Control

2nd layer of monitoring
identified an abnormal
start-stop function

1. ECM
Internal
Malfunction

1. Replace ECM 2. Clear
DTC, restart vehicle and
check if DTC is cleared

P153000

Function
Monitoring:
Fault of ECM
ADC - Null
Load Test Pulse

P153100

Function
Monitoring:
Fault of ECM
ADC - Test
Voltage

P157100

Closed Path
Checking,
Driver Level
Check Error Or
Communication
Error

P157200

Under Normal
Voltage, ABE
Activated

P157300

Diagnostic
Fault Check to
Report "WDA
active" Due to

Errors in Query/

Response

Communication

Hardware bottom data
error

1. ECM
Internal
Malfunction

1. Replace ECM 2. Clear
DTC, restart vehicle and
check if DTC is cleared
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DTC DTC Definition Detection Condition Pg:ﬁ'sb;e Maintenance Advice
Errorpin
Activated and
P157400 Monitoring
Communication
Normal
Diagnostic
Fault Check to
Report "WDA
P157500 active" Due to
Overvoltage
Detection
1. Collect two paths of
accelerator pedal voltage
values APP_uRaw1,
APP_uRaw2, and
. observe if the relationship
sL.oIthgiguﬁ 2r between them is twice at
resistance the moment the faL_JIt
between first | r€aPpears 2. The_ actions
path and such as_unplugglng and
second path plluggln.g connector,
signal wires of shgklng wire harness, etc.
B oo will affect the occurrence
" Both paths signal of pedal 2. There frequency of faults 3.
Deviation accelerator pedal are is resistance Measure the \_/oltage c!rop
Between Both tombardd. When the first path/ of each section on wire
Paths Signal of nparec. ontirst pa harness by AD-Scan. If
P213800 Accelerator deviation exceeds the second path 5 the wire h :
P c(cj:el %ra ye threshold and confirmed V power P W|r|e tharne_ss 1S
edal ULOl | after a period of time, the | supply wire of g mal, here IS g
Limit fault will be reported. accelerator voltage drop, and if there
pedal or GND is a voltage drop, _|t
wire, causing means that there is
thé pedal resistance in wire ha_rne_ss
terminal or connector 4..Ver|fy |f
voltage to drop wire harness resistance is
by 5 V or the the Cali:lsei 1t._?y_accellerator
pedal flying wire
zert())evg;[:gg to connection 5. Replace
pedal to determine if there
is an internal problem in
pedal 6. Clear DTC,
restart vehicle and check
if DTC is cleared
P212300 1. The first 1. Collect two paths of
The voltage value of one path /second | accelerator pedal voltage
path of pedal is higher path signal values APP_uRaw1,
Pepc\j(;(lzefllgtr ?Dtgtrh / than APP_ ground wire APP__L!F\’_aWZ, and
2nd Path Signal uRaw1SRCHigh_C/ GND of observe if it is pulled near
P212800 | T 20 PONY | APP_uRaw2SRCHigh_C | accelerator | 5V when fault reappears
ge Hig and continues for pedal is open 2. The actions such as
TUPWGO time 2. First path /- | unplugging and plugging
second path connector, shaking wire
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signal wire of harness, etc. will affect
accelerator the occurrence frequency
pedal is short of faults 3. Verify if wire
to5V harness is the cause by
accelerator pedal flying
wire connection 4.
Replace pedal, check if it
is caused by pedal 5.
Clear DTC, restart vehicle
and check if DTC is
cleared
P212200 1. Collect two paths of
1.The 5 VI accelerator pedal voltage
Ipower Supply values APP_uRaw1,
ine of the first APP uRaw?. and
path /§econd observe if it drops near
path signal of
accelerator | 28" when f_au|t reappears
pedal is open 2. The _actlons such as
The voltage value of one 2 The first unplugging and plugging
Accelerator | path of pedal is lower than th q connector, shaking wire
Pedal 1st Path / | APP_uRaw1SRCLow C/ | P2 th se_:conl harness, etc. will affect
p212700 | 2nd Path Signal | APP_uRaw2SRCLow_C pawirzl%?a the occurrence frequency
Voltage Low and continues for lerator of faults 3. Verify if wire
TUPWGU time p:(c:j(;el ii 2p0en harness is the cause by
3. First path /- accelerator pedal flying
s.econd path wire connection 4.
signal wire of Replace pedal, check if it
accelerator is caused by pedal 5.
pedal is short Clear DTC, restart vehicle
to GND and check if DTC is
cleared
1. Canister
vent valve
control circuit
p(;?/vzr:(;ﬁ;gl 1. Canister vent valve
EVAP System _ > Canistery control circuit is short to
Vent Control Drive channel self- vént valve power supply 2. Canister
P049900 Circuit Short to diagnosis is control circuit vent valve control circuit
Power Supply malfunctioning pin pin corresponding to ECM
. terminal is short to power
corresponding SUbD|
to ECM PPy
terminal is
short to power
supply
1. Canister c
vent valve 1. Canister vent valve
E\>g Ar‘]ltj ggr?’:?orln Dri\ije_ channel_ self- control circuit controcljzircéjit i_s tshort tc;
P049800 L iagnosis is is short to ground 2. Canister ven
C'rcé't Shzrt to malfunctioning ground 2. valve control circuit pin is
roun Canister vent short to ground
valve control
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circuit pin is
short to ground
1. Connector
looseness or
poor contact 2.
Canister vent
valve control
circuit is open
3. Canister 1. Connector looseness
vent valve or poor contact 2.
control circuit Canister vent valve
power supply control circuit is open 3.
terminal is Canister vent valve
open or control circuit power
E\/\gﬁ)ggﬁ:forr Drive channel self- shorted to supply terminal is open or
P044700 - diagnosis is ground 4. shorted to ground 4.
Circuit Short to malfunctioning Canister vent Canister vent valve
Ground valve control control circuit fuse is
circuit fuse is blown or damaged 5.
blown or Open circuit or internal
damaged 5. | circuit damage in canister
Open circuit or | vent valve control circuit
internal circuit | pin corresponding to ECM
damage in
canister vent
valve control
circuit pin
corresponding
to ECM
1. Cooling fan
relay control
circuit is short 1. Cooling fan rela
Drive channel self- tggorlci)rl:g ?a% con-trol circgit is shor)t/to
P069100 Fe_m C_ontrol diagnosis is relay control ground 2. CooImg fan
Circuit Low malfunctioning pin relay control pin
corresponding corresponding to ECM
to ECM terminal is short to ground
terminal is
short to ground
1. Cooling fan
relay control
circuit is short 1. Cooling fan relay
to power control circuit is short to
Fan Control Drive channel self- supply 2. power supply 2. Cooling
P069200 Circuit High diagnosis is Cooling fan fan relay control pin
malfunctioning relay control corresponding to ECM
pin terminal is short to power
corresponding supply
to ECM
terminal is
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short to power
supply
1. Connector looseness
1. Cooling fan | or poor contact 2. Cooling
relay control fan relay circuit signal
circuit is open terminal is open 3.
) . 2. Cooling fan Cooling fan relay is
5048000 CCoollng I_:an' Drlve_ channel_ self- relay control malfunc’si;oning (fu};e is
ontrol Circuit diagnosis is circuit bin bl q 44
Error malfunctioning pin own or damage )4.
corresponding Open circuit or internal
to ECM circuit damage in cooling
terminal is fan relay pin
open corresponding to ECM
terminal
1. Cooling fan
relay control
circuit is short
to power
supply 2. 1. Cooling fan relay
Cooling Fan Drive channel self- Cooling fan control circuit is short to
P063400 Drive Chip diagnosis is relay control power supply 2. Whether
Overheating malfunctioning pin there is a fault in internal
corresponding chip of ECM
to ECM
terminal is
short to power
supply
Cylinder 1 or 1. Injector high
Cylinder 4 Fuel side control | 4 cpeck if corresponding
P214800 | Injector Control circuit is short fuel injector high side
Circuit Short to . to power control circuit is short to
Power Supply Drive channel self- supply 2. Short | o cioplv 2. Check if
diagnosis is topower | P or high side
Cylinder 2 or malfunctioning supply in ue ,: | i 9,[ .
Cylinder 3 Fuel injector high control circuit pin -
- . . corresponding to ECM is
P215100 | Injector Control side control pin hort t |
Circuit Short to Corresponding Short to power supply
Power Supply to ECM
TCU Requests TCU Requests to 1. Check whether TCU
P070000 tONIIIIIET.mate llluminate MIL Light 1. TCU fault fault memory is faulty
ight
Brake Booster 1. Brake
Pressure .
Sensor Gircuit The bra_ke qhamber vacuum 1. Check whe_ther the_re is
P145000 Range/ pressure is higher than sensor contact resistance in
Performance the possible limit characteristics brake vacuum sensor
(High) have deviation | wire harness 2. Check if
9 2. Brake sensor is damaged 3.
Brake Booster The brake chamber vacuum Check for leakage in
P145100 Pressure pressure is lower than the | ~ chamber brake vacuum chamber
Sensor Circuit possible limit leakage
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Range/
Performance
(Low)
Vehicle Speed
Sensor
Performance Vehicle speed signal 1. ESP sends 1. Check whether the
P121200 | Failure (Vehicle exceeds maximum wrong speed CAN signal sent by ESP
Speed Exceed possible value signal is too high
Maximum
Range)
Vehicle Speed
Sensor
Performance Vehicle speed signal
P050184 | Failure (Vehicle exceeds minimum
Speed Exceed possible value
Minimum
Range)
Vehicle speed 1. ESP sends
sensor wrong speed
performance Vehicl Sl signal 2. 1._Chfeck if
failure (vehicle P CRPo=T Sigpa Vehicle speed | communication between
P050165 speed is too exceeds minimum signal frame ESP and ECM is lost 2.
low when oil possible value communicatio- | Check if CAN signal sent
cut-off during n between by ESP is always 0
coasting) ESP and ECM
: is lost
Vehicle See"ed Vehicle speed signal
P050166 _Sen_sor A exceeds minimum
Circuit Range/ possible value
Performance
Vehicle Speed CAN speed signal
P050000 Ss?gﬁgfégﬂlﬁt received by ECM is wrong
1. There are
other DTC
such as 1. Using a diagnostic
throttle valve tester, check if there are
failure or other faults such as
misfire failure, | misfire faults and throttle
it resulting in a | faults 2. Electronic throttle
Cold Start eﬁ'il'cri\eenlg; |2§Qeaercljgsl?he decrease in is stuck in a position with
" . ; : intake air flow | a small opening 3. Check
P050B00 | Ignition Timing setting threshold during if intake manifold is air
Performance heating of parking idle and abnormal rinta
catalytic converter |gn|_t|<_)n angle 'Ieaked, .exhaust
efficiency 2. resistance is too large,
Electronic and the oil supply
throttle is stuck pressure is too low 4.
in a position Whether ECM is
with a small malfunctioning
opening 3
Check if intake
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manifold is air
leaked,
exhaust
resistance is
too large, and
the oil supply
pressure is too
low 4. ECM
failure
1. There are
other DTC
such as
th;o?ltle valve 1. Using a diagnostic
tailure or tester, check if there are
mlsflrg fall'ure, other faults such as
resulting Ina misfire faults and throttle
irﬂ(;ﬁree:isrilg]w faults 2. Electronic throttle
Cold Start efficiency exceeds the ignition angle if intakepmani?old is air
P050B20 Ignition Timing setting threshold during efficiency 2. leaked. emliaust
Performance heating of running Electronic resistance i’s too large, oil
catalytic converter throttle is stuck supply pressure isgto’o
In a position low, and whether the
with a_small boost system has
OpPERIng .3 insufficient supercharging
Electronic 4. Whether ECM is
throttle is stuck malfunctioning
in a position
with a small
opening 4.
ECM failure
1. Collect brake switch
main signal Brk_stMn and
brake redundancy signal
When the both paths of 1. '_I'he brake Brk_stRed, and check if
; switch or the they meet the
brake signal Brk_stMn brake light requirements of UMC:
Brake Pedal and Brk_stRed are out of switch is g en d Stroke of two .
Signal synchronization for more or short cirréuit asynchronous sections
P057100 | o gnal | than 1 second, and the . y
ynchronizatio- number of consecutive 2. The switch cannot be too long 2.
n Malfunction times exceeds Brk in brake pedal | Check if brake pedal wire
cntrSynErrThd_C, a fault merc]:ﬁ:\r?ical relr;:t;Tess(ljs_fconnicte_d |
will be reported . yand i mechanica
failure structure of brake pedal is
abnormal 3. Clear DTC,
restart vehicle and check
if DTC is cleared
CAN Hardware m1o' dcl:J)IA:aNof 1. Power off the key until
P142000 Memory CAN module initialization MCU the ECM is completely
Response failed initialization powered off, then power
Timeout failed on the key to check
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DTC DTC Definition Detection Condition Pg:ﬁ'sb;e Maintenance Advice
whether the fault is
eliminated
1. Power off the key until
LIN Hardware 1. LIN module the ECM is completely
P142100 Memory LIN module initialization of MCU powered off, then power
Response failed initialization on the key to check
Timeout failed whether the fault is
eliminated
1.5V power
supply module
5V Power 5V power supply module L
P064100 | Supply Module | 1 has an overvoltage or 1 half, an 1. T'hereI |_S;N|:fe harness
1 Eail undervoltage problem overvoltage or signal interference
undervoltage
problem
1.5V power
supply module
5V Power 5V power supply module o
P065100 | Supply Module | 2 has an overvoltage or 2 halts an 1. T.hereI is ;Nlr::e harness
o Fail undervoltage problem overvoltage or signal interference
undervoltage
problem
1.5V power
supply module
5V Power 5V power supply module 3 —
as an 1. There is wire harness
P069700 Supp:)!yFMflyduIe %:223%;,3;’630:?&2”? overvoltage or signal interference
al gep undervoltage
problem
1. There is wire harness
Main Relay . o interference 2. The
P068500 Open Circuit When EC.M IS poyvered 1.' Ope_n circuit transmission line between
P on, the main relay is open | in main relay
Error ’ main relay and ECM is
damaged or interrupted
1. There is wire harness
interference 2.
Main Relay When ECM is powered 1. Open circuit Transmission line
P068700 | Shortto Power | on, the main relay is short i'n rr?ain rela between main relay and
Supply to power supply y ECM is damaged,
resulting in short to power
supply
1. There is wire harness
interference 2.
Main Rel When ECM is powered 1. Short to Transmission line
PO68600 | op ft",:‘ Ge ay 4 | on. the main relay is short | ground in main | between main relay and
ortto &roun to ground relay ECM is damaged,
resulting in short to
ground
ECM/PCM When ECM is powered 1 When ECM 1. Main relay is stuck 2.
Power Relay : . There is interference in
POBB6IE Control Circuit off, ;?:a?e??h;ﬁlﬁgee S IS pt?]\'evﬂngOﬁ’ BR wire harness, and it is
Low short to UBD
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reasonable range after voltage is
main relay is greater than
disconnected the reasonable
range after
main relay is
disconnected
1. Power off the key until
Unreasonable When ECM is powered 1. Shutdown the EC('jVI |fsf c;ﬁmpletely
P261000 Shutdown on, shutdown timing data | timing data is pogf:ﬁe Eey’/ toecr:lhré(():\l/(ver
Timing is unreasonable unreasonable whether the fault is
eliminated
P06B842 1. Power off the key until
Error when When ECM is powered 1. Failure the ECM is completely
Reading/ on, failure occurs when occurs when powered off, then power
PO6B843 Writing Flash reading/writing Flash reading/writing on the key to check
Block Block Flash Block whether the fault is
eliminated
1. Check whether cylinder
1 injector wire harness
. The first five times the - . connection is normal 2.
ot ey | _volgesgnalvatieot | TSI | Replace he ecorof
Range/ cylinder 1 injector is lower cylinder 1is cyllr_lder 1, start the
P126100 Performance - than the lower threshold, abnormal 2 VaiiiGleaaRciEon
Signal or the last three times the ECM internal whether the fault
Plausibility voltage signal value circuit is Cappears S
Failure exceeds the upper abnormal repIaCI_ng ECM, start the
threshold vehicle, and check
whether the fault
reappears
1. Check whether cylinder
3 injector wire harness
Cylinder 3 The first five times the 1. Injector wire connection is_ n_ormal 2.
Injector Circuit voltage signal value of -harness of Repl_ace the injector of
Range/ cylinder 3 injector is lower cylinder 3 is cylinder 3, start the
P126300 Performance - than the lower threshold, abnormal 2 vehicle, and check
Signal or the last three times the ECM internal whether the fault
Plausibility voltage signal value circuit is reappears 3. After
Failure exceeds the upper abnormal replacing ECM, start the
threshold vehicle, and check
whether the fault
reappears
e 1. Check whether cylinder
Cylinder 4 J(:teagr:tsfg’r?aﬁ'g“aelﬁéh:f 1. Injector wire | 4 injecttqr wire harnelszs
Injector Circuit . 2 . harness of connection Is normal 2.
Range/ ﬁ%g?}dt?]reﬁénjecﬁr IS Ir?v;/gzr cylinder 4 is Replace the injector of
P126400 | Performance - b It t"r‘]’er t.res Oth ' | abnormal 2. cylinder 4, start the
Signal ort elt astinree I'm?s €| ECMinternal vehicle, and check
Plausibility V:Xfegeedz'ﬁ:‘:u"a ‘efre circuit is whether the fault
Failure thresholdpp abnormal reappears 3. After
replacing ECM, start the
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DTC DTC Definition Detection Condition Pg:ﬁ'sb;e Maintenance Advice
vehicle, and check
whether the fault
reappears
1. Check whether cylinder
2 injector wire harness
. The first five times the . . connection is normal 2.
Cylinder2 voltage signal value of 1. Injector wire Replace the injector of
Injector Circuit ge sig harness of
J Ranae/ cylinder 2 injector is lower cvlinder 2 is cylinder 2, start the
P126200 Performgance _ | thanthe lower threshold, a)l:/)rlmrmal '2 vehicle, and check
Signal or the last three times the ECM internél whether the fault
Plau%ibilit voltage signal value circuit is reappears 3. After
Fail y exceeds the upper b | replacing ECM, start the
ailure threshold abnorma vehicle, and check
whether the fault
reappears
Battery Has
Been Changed ECM receives LIN 1. The battery
P143000 and Long Time | communication and sends type has balfecr;hfcpl)(emgesﬂc]:?\ra;heed
No Tester fault information changed yty 9
Confirmation
ECM receives LIN 1. EBS circuit : ..
P143100 EBS E:rgfttery communication and sends | is open 2. EBS ;bg:gcgggisdgxgltelz
fault information is damaged ' g
1. Wire
. harness 1. Check whether there is
P143200 EBS Temporary comIrEnCu';]/Iiéggglr:/Ziclj_ls,\jen ds interference in | wire harness interference
Error g ! EBS LIN in EBS LIN
fault information " .
communicatio- communication
n
Communication ECM receives LIN 1. Interference | 1. Check whether there is
P144200 Fault of communication and sends gér?:rrg’g ??_I'Rl mterfegrt;r;c;;;g;?mage in
Generator fault information wire harness communication module
1. The
Mechanical ECM receives LIN mechanical 1. Check whether the
e part of mechanical part of
P144100 GFauIt ?[f comr?ur}![qa’;lon ar:_d sends generator is generator is stuck or
enerator ault information stuck or damaged
damaged
. 1. Electronic
Generator ECM receives LIN part of 1. Check vyhether the
P144000 Circuit Error communication and sends generator is electronic part of
fault information damaged generator is damaged
"A" Camshaft [ When the engine starts, 1. Intﬁke A 1. Check the operating
Position - the intake camshaft is not re Sla?ngan d status of intake VVT
P001100 Timing Over- | in the locked position and g‘l trol phase regulator and oil
Advanced or exceeds the calibrated ol Icon ro control valve (Blocked by
System threshold V?a‘ﬁ f‘er e dirt, stuck, oil pressure
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Performance not completely relieved,
Bank 1 lock pin invalid, etc.)
"B" Camshaft 1 Exhaust 1. Check the operating
Position - When the engine starts, VVTX r?:sse status of intake VVT_
Timing Over- the exhaust camshaft is e ula?or and phase regulator and oil
P001400 Advanced or not in the locked position g‘l trol control valve (Blocked by
System and exceeds the ol Icon dirt, stuck, oil pressure
Performance calibrated threshold V?a\illi f’ere not completely relieved,
Bank 1 lock pin invalid, etc.)
1. Open circuit
in fuel pump
relay control 1. Check for open circuit
Fuel Pump o cir_cuit_2_. Open in'fuell pump relay control
P062700 “A" Control Hardwgre circuit self- circuit in fuel circuit 2. Check for open
Circuit Open diagnostic pump relay circuit in fuel pump relay
control control pin corresponding
terminal to ECM terminal
corresponding
to ECM
1. Fuel pump
relay control
circuit is short 1. Check if fuel pump
Fuel Pump . to ground 2. relay control circuit is
cciiday Hardware circuit self- Fuel pump short to ground 2. Check
§08R80Q A Qontrol diagnostic relay control if fuel pump relay control
Circuit Low terminal pin corresponding to ECM
corresponding | terminal is short to ground
to ECMis
short to ground
1. Fuel pump
relay control
C'r?u't Is short 1. Check if fuel pump
0 power relay control circuit is
Fuel Pump Hardware circuit self- sup;;lqy 2r ::uel short to power supply 2.
P062900 | “A” Control a d?agncosctfc se P ool | Check if fuel pump relay
Circuit High termi control pin corresponding
erminal t Lot
: o ECM terminal is short
corresponding {0 DOWET SUDDI
to ECM is P PRy
short to power
supply
1. The start 1. Check whether the
and stop main | start and stop main switch
switch is is damaged, whether it
Start and Stop The sticky time of start damaged 2. cannot be reset for a long
PO5BD00 | Main Switch is and stop main switch The time after being pressed
Stuck Failure exceeds the threshold corresponding 2. Check whether the
pin of the start | corresponding pin of the
and stop main | start and stop main switch
switch is short | is short to power supply
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to power
supply
Starter Relay
R1 (Crank 1. Start relay
Relay) or There i tart t R1 is damaged t 1l:tCr1leckRv¥hetger the d
Starter (Drive ere s a start reques 2. Starter (- startrelay R11s damage
P26F100 Chain) Rel but no starter feedback drive chain) 2. Check whether the
RZa(Igzr S;?ey signal relay R2 is starter (drive chain) relay
Relay) Cannot damaged R2is damaged
Be Combined
Starter (Drive 1. Starter (-
Chain) Status _The starter feedback drive chain) ,
Relay R2 (PT signal can be detected by relay R2 1. Check starter (drive
P26F200 State Relay) sending the start test switch chain) relay R2 switch for
Cannot Bg pulse when the drive adhesion adhesion
Disconnected chain is locked damage
Stsr?ézﬂsy After the start, the starter | 1. Starter relay
feedback signal is R1 switch 1. Check starter relay R1
P26F000 reIay)BCannot detected when there is no adhesion switch for adhesion
Disconﬁected start request damage
1. Engine 1. Check whether the
crankshaft or engine crankshaft and
: There is voltage drop and flywheel is flywheel are blocked by
P14AD00 Eg?;rr‘teeE ils %f r start feedback signal stuck 2. The foreign matters 2. Turn
Engaged when starting, but the starter and the the key to "start", and
9ag engine does not turn flywheel check whether the starter
cannot be and flywheel can mesh
meshed normally
1. Start
KL50r Wi The engine can start i ];eaeldcti)ricui?t is 1. Check whether the
P14AF00 | Short Cr 'rft normally, but there is no og en 2. Start starter feedback voltage
OGro:Jrr?gl O | starter feedback voltage ?‘ee dback signal circuit is short to
signal signal circuit is ground or open
short to ground
1. Start 1. Check whether th
KL50r Wire No start request, but the feedback - Check w ether the
P14AE00 | Short Circuit to starter feedback voltage signal circuit is start switch feedback
Battery signal setting time short to power signal circuit is short to
exceeds the threshold supply power supply
:)63\/2? za%ré?; 1. Check whether the
. S starter power supply
Starter Th;r? 'f’t ?O \(/j(z)ltagl](e ;Iropl di circuit 'St q circuit is disconnected or
P14AC00 | Damaged or aﬂ N e; rt?e a% signa 'Sfjonnec 921 damaged 2. Check
Wire Dropped when saa mg,tatn engine | - or darﬁa?ﬁ whether the starter body
0es not turn e:)r\]/ve? s?J cl) is damaged or not
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DTC Definition

Detection Condition

Possible
Cause

Maintenance Advice

body is
damaged or
cannot work
normally

P1388 24

Ambient
Temperature
Sensor Cold

Start Test

Positive

Deviation

Unreasonable

P1388 23

Ambient
Temperature
Sensor Cold

Start Test

Negative

Deviation

Unreasonable

1. The initial
value of
ambient

temperature is
much higher
than the basic

calibration
value (main
water

temperature,

average intake

air

temperature)

2. The initial
value of
ambient

temperature is
much lower
than the basic
calibration
value (main
water
temperature,
average intake
air
temperature)

P0070

Ambient Air
Temperature
Sensor Circuit
"All

1. ECM failed
to normally
receive the

ambient
temperature
status
transmitted

from CAN 2.

The
transmitter of
ambient
temperature
fails to send
the signal
normally

1. Read ambient
temperature value on
CAN and check if it is

reasonable 2. Read
ambient temperature
value on CAN and check
if it is reasonable 3. Read
ambient temperature
status on CAN and check
if it is reasonable

uo128

Lost
Communication
With EPB
Module

ECM receiving EPB
information timed out

1. EPB
connector
looseness or
disengageme-
nt 2.
Transmission
line between

1. EPB connector
looseness or
disengagement 2. There
is wire harness signal
interference 3.
Transmission line
between EPB and ECM
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EPB and ECM | damaged or interrupted 4.
damaged or Check if there is CAN
interrupted 3. hardware circuit fault 5.
EPB is EPB is damaged and
damaged and signal cannot be
signal cannot transmitted to ECM
be transmitted normally
to ECM
normally
1. EPS
connector 1. EPS connector
looseness or looseness or
disengageme- | disengagement 2. There
nt 2. is wire harness signal
Transmission interference 3.
Lost line between Transmission line
U0131 Communication ECM receiving EPS EPS and ECM | between EPS and ECM
With EPS (HS information timed out damaged or | damaged or interrupted 4.
CAN) interrupted 3. Check if there is CAN
EPSis hardware circuit fault 5.
damaged and EPS is damaged and
signal cannot signal cannot be
be transmitted transmitted to ECM
to ECM normally
normally
1. SDM
connector 1. SDM connector
looseness or looseness or
disengageme- | disengagement 2. There
nt 2. is wire harness signal
Lost 'll'rangmission Tinterference I3
oL ine between ransmission line
0151 Cmmﬂgztéon ECM receiving SODM | SDMand ECM | between SDM and ECM
Module (SDM) information timed out _damaged or damaged_or mter_rupted 4.
(HS CAN) mterrupt(_ed 3. Check if th_ere_ls CAN
SDM is hardware circuit fault 5.
damaged and SDM is damaged and
signal cannot signal cannot be
be transmitted transmitted to ECM
to ECM normally
normally
1. CAN1 bus 1. CAN1 bus interface
interface looseness or poor contact
looseness or 2. Short circuit to power
poor contact 2. | supply / ground or open
ggr?qtr:?mgftﬂi Short circuitto | circuitin CAN1 bus
uoo73 Bus 1 Off CANT1 bus is off power supply / | interface pin 3. There is
(CAN1 Bus off) ground or ‘wire harness signal
open circuit in interference 4. Short
CAN1 bus circuit to power supply /
interface pin 3. ground, open circuit or
Short circuit to | internal circuit damage in
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power supply / | CAN1 bus interface pin
ground, open corresponding to ECM

circuit or terminal
internal circuit
damage in
CAN1 bus
interface pin
corresponding
to ECM
terminal
1. There is
wire harness
interference or
unsrizlg?le _1. There is wire harr]ess
transmission mtgrferletnce or _um_'ellazble
Airbag The signal sent by airbag 2. The signal Tf?(l—:-ggia n;?rs]zrr?’tlf)s'%?rbé
P150100 COI\TerT;gglcate controller to engine ECM | sent by airbag controgljler to engir):e ECI\%
ge has not passed the controller to has not passed the
Unplausible verification engine ECM as_f' P heck
has not verification, check
whether the signal is
passed the gy &
verification,
check whether
the signal is
abnormal
1. The vehicle
crashes and
airbag pops up
2. Thereis
electromagnet-
ic interference
in the 1. The vehicle crashes
connection and airbag pops up 2.
wire harness | There is electromagnetic
. . . between interference in the
P150000 Eggsﬁeg:izlxgld CA:JI\rl]rlg;c;rg:]aaté?g IS airbag and connection wire harness
ECM 3. There | between airbag and ECM
is 3. The signal sent by
electromagnet- airbag to ECM is error
ic interference and unreasonable
in the
connection
wire harness
between
airbag and
ECM
. 1 Intake 1. Connect diagnostic
A/C Refrigerant rﬁan'fol q tester, turn ignition switch
P053300 Pressure Sensor voltage is higher reslsure to “ON” . Do not start
Sensor "A" than the threshold P ianal engine, use a multimeter
Circuit High s?nso_r S|?_na to measure if voltage
erminatis between intake manifold
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short to power
supply or open
2. Sensor
reference
ground
terminal is
open 3. Short
circuit to power
supply or open
circuit in intake
pressure
sensor signal
pin terminal
corresponding
to ECM
terminal 4.
Sensor is
damaged

pressure sensor signal
terminal and ground is
close toorequalto 5V 2.
Turn ignition switch to
“OFF” , check
connector for looseness
or poor contact 3. Check
if intake manifold
pressure sensor signal
terminal is short to power
supply or open 4. Check if
sensor reference ground
terminal is open 5. Check
if sensor is damaged 6.
Check for short circuit to
power supply, open circuit
or internal circuit damage
in intake pressure sensor
signal pin terminal
corresponding to ECM
terminal

P053200

A/C Refrigerant
Pressure
Sensor "A"
Circuit Low

Sensor voltage is lower
than the threshold

1. A/IC
pressure
sensor signal
terminal is
short to ground
2.5V
reference
voltage of
sensor is open
3. Short circuit
to ground in A/
C pressure
sensor signal
pin
corresponding
to ECM
terminal

1. Connect diagnostic
tester, turn ignition switch
to “ON” . Do not start
the engine, use a
multimeter to measure if
the voltage of air
conditioning pressure
sensor signal terminal is
close to orequal to 0 V. 2.
Turn ignition switch to
“OFF” , check if
pressure sensor signal
terminal is short to ground
3. Check if sensor 5V
reference voltage terminal
is open 4. Check if intake
pressure sensor signal
pin terminal
corresponding to ECM
terminal is short to ground

PO50F00

Brake Assist
Vacuum Too
Low

When the vacuum pump
is working, the differential
pressure between front
and rear of brake disc
vacuum is lower than the
setting threshold within a
certain period of time (-
such as 1 second)

1. Thereis a
problem with
the sealing
characteristics
of brake
booster
system 2.
Vacuum pump
is damaged

1. Check whether the
sealing characteristics of
brake booster system are

abnormal 2. Check
whether the vacuum
pump is damaged
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1. Connector
looseness or
poor contact 2.
Brake vacuum
pump relay
control circuit
is open 3. 1. Connector looseness
Brake vacuum | or poor contact 2. Brake
pump relay vacuum pump relay
control circuit control circuit is open 3.
power supply Brake vacuum pump
terminal is relay control circuit power
Vacuum Pump Drive channel self- open or supply terminal is open or
P258A00 | Control Circuit diagnosis is shorted to shorted to ground 4.
Open malfunctioning ground 4. Brake vacuum pump
Brake vacuum relay fuse is blown or
pump relay damaged 5. Open circuit
fuse is blown | orinternal circuit damage
or damaged 5. in brake vacuum pump
Open circuit or | control pin corresponding
internal circuit to ECM
damage in
brake vacuum
pump control
pin
corresponding
to ECM
1. Brake
vacuum pump
Ao | 1. Bake vacuum pur
. relay control circuit is
Vacuum Pump Drive channel self- to ground 2. short to
O . g ground 2. Brake
P258C00 | Control Circuit diagnosis is Brake vacuum vacuum bumo relav pin
"A" Low malfunctioning pump relay pin pump yp
: corresponding to ECM
corresponding terminal is short to ground
to ECM 9
terminal is
short to ground
1. Brake
vacuum pump
relay circuit is 1. Brake vacuum pump
short to power relay circuit is short to
Vacuum Pum Drive channel self- supply 2. wer ly 2. Brak
ump ; L Brake vacuum power Supply axe
P258D00 Control Circuit diagnosis is | : vacuum pump relay pin
"A" High malfunctioning pump refay pin corresponding to ECM
corresponding terminal i
to ECM erminal is short to power
terminal is supply
short to power
supply
U015187 Lose ECM receiving ABM/EGS/ | 1. ABM/EGS/ | 1. ABM/EGS/EPB/MFS/
Communication | EPB/MFS/PEPS/SAM/ EPB/MFS/ PEPS/SAM/EBS/DECOS
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u010387 With ABM/ EBS/DECOS information PEPS/SAM/ connectors looseness or
EGS/EPB/MFS/ timed out EBS/DECOS | disengagement 2. There
U012887 PEPS/SAM/ connectors is wire harness signal
u118787 | EBS/DECOS or looseness or interference 3.
Signal disengageme- Transmission line
U024887 Abnormal nt 2. between ABM/EGS/EPB/
U021287 Transmission MFS/PEPS/SAM/EBS/
line between DECOS and ECM
U01B000 ABM/EGS/ damaged or interrupted 4.
EPB/MFS/ Check if there is CAN
PEPS/SAM/ hardware circuit fault 5.
EBS/DECOS ABM/EGS/EPB/MFS/
and ECM PEPS/SAM/EBS/DECOS
damaged or are damaged and signal
interrupted 3. cannot be transmitted to
ABM/EGS/ ECM normally
EPB/MFS/
Uo10987 PEPS/SAM/
EBS/DECOS
are damaged
and signal
cannot be
transmitted to
ECM normally
U041681 1. The
checksum
U040281 value sent by
U045281 ESP/TCM/
ABM/BCM/ 1.ESP/TCM/ABM/BCM/
U042281 CLM/EGS/ CLM/EGS/EPB/FPC/ICM/
U042481 EPB/FPC/ICM/ MFS/PEPS/SAM
MFS/PEPS/ connectors looseness or
u040481 SAM module is | disengagement 2. There
U041781 abnormal 2. is wire harness signal
Data Received The Alive interference 3.
U041081 by ECM from counter value Transmission line
ESP/TCM/ Data from ESP/TCM/ sent by ESP/ | between ESP/TCM/ABM/
U042381 ABM/BCM/ ABM/BCM/CLM/EGS/ TCM/ABM/ BCM/CLM/EGS/EPB/
uos9B81 | CLM/EGS/EPB/ EPB/FPC/ICM/MFS/ BCM/CLM/ FPC/ICM/MFS/PEPS/
FPC/ICM/MFS/ PEPS/SAM module is EGS/EPB/ SAM and ECM damaged
u042681 PEPS/SAM invalid FPC/ICM/ orinterrupted 4. Check if
Module not MFS/PEPS/ there is CAN hardware
Reliable SAM module is | circuit fault 5. ESP/TCM/
abnormal 3. ABM/BCM/CLM/EGS/
The value sent EPB/FPC/ICM/MFS/
by ESP/TCM/ | PEPS/SAM are damaged
ABM/BCM/ and signal cannot be
U042981 CLM/EGS/ transmitted to ECM
EPB/FPC/ICM/ normally
MFS/PEPS/
SAM module
contains an
Invalid value
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1. Connector
looseness or
pogeccipé?]% 2. 1. Check connector for
thermostat looseness or poor contact
drive circuit pin 2. Check if electronic
_ is open 3 thermostat drive circuit
Thermostat Drive channel self- 0 PS " pin is open 3. Check for
P059700 | Heater Control diagnosis is _ Ft’e” C:rc.“' ‘?tr open circuit or internal
Circuit Open malfunctioning |nderna cireul circuit damage in
amage In electronic thermostat
tﬁlsrcngrggtl:t drive circuit pin
drive circuit pin correspondi_ng to ECM
h terminal
corresponding
to ECM
terminal
1. Electronic
thermostat
drive circuit 1. Check if electronic
short to ground | thermostat drive circuit is
Thermostat Drive channel self- 2. Sho(;t_to :hor;t]tcitgr_ouq(tjtz Checlé
: o ground in or short circuit to groun
) | H((a:?:c?;i?fgxd mcgﬁ‘gr?c?t?;:ig electronic in electronic thermostat
thermostat drive circuit pin
drive circuit corresponding to ECM
corresponding terminal
to ECM
terminal
1. Electronic
thermostat
drive circuit 1. Check for short circuit
short to power to power supply in
supply 2. Short electronic thermostat
Thermostat Drive channel self- to power drive circuit pin 2. Check
P059900 | Heater Control diagnosis is supply in for short circuit to power
Circuit High malfunctioning electronic supply in electronic
thermostat thermostat drive circuit
drive circuit corresponding to ECM
corresponding terminal
to ECM
terminal
1. CAN1 bus 1. CAN1 bus interface
interface looseness or poor contact
looseness or 2. Short circuit to power
poor contact 2. | supply / ground or open
CAN1 ?_us OFF Short circuit to circuit in CAN1 bus
U007388 | communication CAN1 bus is off power supply / | interface pin 3. There is
Closed) ground or wire harness signal
open circuit in interference 4. Short
CAN1 bus circuit to power supply /
interface pin 3. ground, open circuit or
Short circuit to | internal circuit damage in
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power supply / | CAN1 bus interface pin
ground, open corresponding to ECM

circuit or terminal
internal circuit
damage in
CAN1 bus
interface pin
corresponding
to ECM
terminal
1. Wire
harne_ss of 1. Using a multimeter,
tera:lr;gg?l}re check if sensor pin
_,I_AmblenttAlr Ambient temperature Sensor is Cﬁ%'g?ﬂ?é;ﬁ;?ilazl'is
P007200 | & emperca;ll ure_t sensor circuit connectivity |  abnormally normal 3 Checkgif wire
er:ser Ireut self-diagnosis connected 2 C.
A" Low ; harness is normal 4.
Ambient Replace ECM, check if
temperatgre fault reapp;ears
sensor is
damaged
1. Wire
h:mgisesn?f 1. Using a multimeter,
check if sensor pin
, ] temperature .
Ambient Air ) . voltage is normal 2.
Ambient temperature sensor is d . :
Temperature : S Check if CAN signal is
P007300 o sensor signal circuit abnormally e
Sensor Circuit | ¢ nectivity self-diagnosis | connected 2 TR o
"A" High y 9 . harness is normal 4.
bient Replace ECM, check if
temperature '
. fault reappears
sensor is
damaged
1. Fuel rail 1. Check if sensor signal
pressure terminal is short to power
sensor circuit | supply or open 2. Check if
DECOS Oil short to power sensor is damaged 3.
Passage Fuel rail pressure sensor | supply 2. Fuel | Check for short circuit to
P254200 Pressure circuit voltage is higher rail pressure | power supply, open circuit
Sensor Circuit than 4.8 V sensor pin or internal circuit damage
High Voltage corresponding in fuel rail pressure
to ECM short sensor signal pin
to power corresponding to ECM
supply terminal
1. Fuel rail 1. Check if sensor signal
. pressure terminal is short to ground
DIEaC;,cs)aS S” Fuel rail sensor circuit 2. Check if sensor is
9 uel rail préssure Sensor | sport to ground | damaged 3. Check for
P254100 Pressure circuit voltage is lower 2 Fuel rail short circuit to power
Sensor Circuit than 0.2V : POV
Low Voltage pressure supply, open circuit or
9 sensor pin internal circuit damage in
corresponding | fuel rail pressure sensor
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to ECM short | signal pin corresponding
to ground to ECM terminal
1. Check whether there is
a large contact resistance
; 1. Low at the connector of
Dgaﬁ:s(s)a?gg” The low pressure fL_JeI rail pressure oil DE_COS pressure sensor
Pressure pressure signal during the passage or in the wire harness. 2.
P254029 Sensor Gireuit end of engine operation is | sensor internal Replace the DECOS
Bank 1-Positive higher than the upper circuit and wire | pressure sensor, return
Offset threshold harness are the vehicle to customer,
deteriorated and check whether the
fault will be reported
again.
1. Check whether there is
a large contact resistance
i 1. Low at the connector of
DECOS Qil :
Passage The low pressure fuel rail pressure oil DE-COS pressure sensor
P254028 Pressure pressurepsignal during the pass_a?e | or&r;tf;aecv::ﬁehgrggsé)s.sz
Sensor Circuit | end of engine operation is sensor interna P "
Bank 1- lower than the threshold circuit and wire | pressure sensor, return
Negative Offset harness are the vehicle to customer,
deteriorated and check whether the
fault will be reported
again.
1. Oil passage
DECOS Oil leakage 2. 1. Check if oil passage is
Passage . Insufficient fuel | leaked 2. Check if fuel is
P137000 Pressugre ;Zisrﬁlraetgleenzroers}zulg\e/vzfr 3 Check valve insufficient 3 Check if
Sensor Relative is damaged 4. | check valve is damaged
Pressure Too | thanthefaultthreshold | o\ nressure | 4. Check if low pressure
Low oil pump is oil pump is damaged
damaged
DEaCSCS)aSg(gll 1. Relief valve | 1. Check if relief valve of
Pressure The low pressure fu_el rail is blocked 2. low pressure oll cirpuit is
P137100 Sensor Relative | Pressure signal is higher LO\_N pressure blocked 2. C_heck if I_ow
Pressure Too than the upper threshold oil pump is pressure oil pump is
High damaged damaged
1. Low
pressure oil
pump control 1. Check for short circuit
Fuel Pump circuit short Ito totpo;/vei sup_plylig
npn —_— 3 power supply actuator terminal 2.
P025D00 Cgﬂrﬁf;'%iéuit Hard"éfggncgsctﬁc't self 2.Shortto | Check for short circuit to
High power supply | power supply in actuator
in low pressure | pin corresponding to ECM
oil pump pin terminal
corresponding
to ECM
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1. Low
pressure oil 1. Check for open circuit
Fuel Pump p_um_;i _control in actuator terminal 2.
PO25A00 Module "A" Hardware circuit self- glrgwe:lsé)irpciri]t Check for open circuit in
Control Circuit diagnostic . .I P actuator pin
Open In low pressure corresponding to ECM
oil pump pin terminal
corresponding
to ECM
1. Oil passage
leakage 2. 1. Check if oil passage is
I:F)’IrEe(éguSreLgvi\ll The low pressure fuel rail I:?sg];ﬁciint fluel Ie.ake?r 2.' Cthgcg:‘ fusl.;s
’ . Check valve insufficient 3. Check i
PO0BAQO PrE:sSSr?eg'leioo press:;;eligg;vsgltl:\:n the is damaged 4. | check valve is damaged
L Low pressure | 4. Check if low pressure
ow oil pump is oil pump is damaged
damaged
1. Low :
Low Pressure The low ol ra pressure oil 1. Check if da.rlnage to_ low
Fuel System pressure fuel rai oump is pressure oil pump is
P008B00 Pressure - Too pressure is higher than damaaed 2 normal 2. Check relief
High the expected value Relief \?alve is valve for blockage or
abnormal operation
blocked
IgIrEeC;(SDUSreLgvi\I/ 1_. I?)Tzlieli vdaléle I‘I Check if relie_zlf v_alve_zt(_)f
- is blocked 2. ow pressure oil circuit is
PO16F00 Pas(s:%%etrcITIWM Control deviation exceeds | | oy pressure | blocked 2. Check if low
Daviation Too oil pump is pressure oil pump is
Large damaged damaged
1. Fuel pump
relay control
circuit is short
to power 1. Check if oil pump relay
Fuel Pump Drive channel self- supply 2. Fuel | terminal is short to power
P062A00 | Module Control diagnosis is pump relay supply 2. Whether there is
Circuit High malfunctioning control pin a fault in internal chip of
corresponding ECM
to ECMis
short to power
supply
1. Check for poor contact
in pin corresponding to
green wire at oxygen
Uostream Under the condition of low 1 Upstream sensor connector 2.
P exhaust temperature and -~P Check for continuity of
P013000 %xygen Ser;_sor oil cut-off, the oxygen oxygen ser;sor oxygen sensor wire
gir:;zietngzé?]g sensor voltage signal is gﬁ?uﬁfgsg 'grr]] harness to check if the
high for a long time P line is open 3. Check for
abnormal pin at connector
between wire harness
and ECM, which may
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result in poor contact 4.
Clear DTC, start and keep
vehicle idling until coolant
temperature reaches
normal value. Check if
malfunction is reported
again. 5. Check for
abnormality in LSU
processing circuit in ECM
1. Open circuit
02 Sensor in LSU oxygen
Positive sensor APE 1. Replace oxygen
Current Control . line, which is sensor, and check if fault
P223700 Circuit Open Chlpdﬁae]ul;t](r)r;?smory close to ECM reappears 2. Replace
Bank 1 Sensor 9 terminal 2. ECM, and check if fault
1 (Close to ECM internal reappears
ECM) circuit is
abnormal
1. Thereis
interference in
upstream
Particulate temperqturg 1. Check the upstre_am .
Filter Upstream The measured value of S Clrgyit temperat_ure SenSOr circuit
Temperature upstream temperature of particulate _of particulate filter for
P208062 Sensor Signal | sensor of particulate filter fllter.2. The interference 2. Check
Measured is too different from the , pdrticulate YrCEREEE
Value model value filter upstream tem_peratur_e se_nsor_of
g S A e temperature particulate filter is aging
sensor and deviation
characteristic
is aging and
deviation
1. Thereis
interference in
upstream
temperature
Particulate sensor circuit 1. Check the GPE .
Filter Upstream | The signal of upstream | ©f particulate tfemperar’;ure sensorchcwt
Senssczlrjglgnal particulate filter is sticky filter upstream tem_perature sensor is
temperature aging and deviation
sensor
characteristic
is aging and
deviation
. 1. The 1. Use a multimeter to
F”;arrﬂgil,[?;zm The voltage of upstre_am_ upstream measure if upstrea_m
P054500 Temperature temperatgre sensor C|_rcwt tempera_ture tempera’_[ure sensor signal
Sensor Circuit of particulate fllt_er is sensor signal terminal voltage of
Voltage Low below the limit term_lnal of particulate filter is close to
particulate orequalto0V 2. Turn
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filter is shortto | ignition switch “OFF” |
the ground and check if particulate
filter upstream
temperature sensor signal
terminal is short to ground
3. Check if sensor is
damaged 4. Particulate
filter upstream
temperature sensor signal
pin terminal
corresponding to the
ECM terminal is short to
ground
1. Use a multimeter to
measure if the voltage
between particulate filter
1. Particulate upstream temperat_ure
filter upstream sensor S|gr_1al terminal
temperature and ground is close to or
sensor signal equalto 5V 2. Tumn
terminal is |g‘[1|t|on”SW|tch to
short to power conneg)tzr for’ Iggzg:]ess
. supply or open
| T The voltage of upstream | 2. Short circuit R Poor cqntact 3. C.hecl.<
Filter Upstream tem - if sensor signal terminal is
perature sensor circuit to power
P054600 | Temperature of particulate filter is supply, open | Shortto power supply or
Sensor Circuit hi ph than the limit PP y’-t P open 4. Check if sensor
Voltage High gher than the fimi Lt or | reference ground is open
internal circuit . A
damage in 5. Check if sensor is
particulate damaged 6. Check for
filter upstream short circuit to_ power
temperature | . SUPPIY, open circuit or
sensor signal mte_rnal C|rc_U|t damage in
pin particulate filter upstream
temperature sensor signal
pin terminal
corresponding to ECM
terminal
Fnr@?rﬂ?é't?éim 1. There is
: , interference in
Temperature The particulate filter upstream
P20E224 Stz ?tnég:rgg,:%n slérr)lztc:?zimr:gmsptec:gtﬁir eh temperature 1. Check the upstream
Improper (- for cold s%a t calibra tic?n sensor circuit temperatpre sensor circuit
Positive of particulate _of particulate filter for
Deviation) filter 2. The interference 2. Check
particulate whether the upstream
Particulate filter upstream | temperature sensor of
Filter Upstream The particulate filter temperature particulate filter is aging
PooE223 | [emperature upstream temperature sensor and deviation
Sensor Cold sensor signal is too low | characteristic
Start Correction | for cold start calibration | S ading and
Improper deviation
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(Negative
Deviation)
Engine Coolant
Temperature
P218324 | Sensor 2 Circuit 1. Internal 1. Check wire harness for
Range/ Deviation of coolant resistance of contact resistance 2.
Performance | temperature sensor 2 cold coolant Check if internal
Engine Coolant start and the model value | temperature resistance value of
Temperature is too large sensor 2 is sensor greatly deviates
P218323 | Sensor 2 Circuit unreasonable from the normal value
Range/
Performance
1. The front/
Particulat rear differential 1. Check whether the
aF!Ic;u ate preSSlJlre front and rear differential
Diff. : ert. | The measured value of Sfﬂsorﬁ'ne pressure sensor lines fall
P12A300 PI erentia particulate filter differential | aksg 19r: off or leak 2. Check
s reSSlf_r_e pressure sensor is feats d € | whether there is a reverse
Censor t_lne unreasonable rgpﬁ an tfef" connection between the
or&nec el gerentia front and rear differential
rror pragsure pressure sensor lines
sensor lines
are reversed
Particulate
Filter
U060100 DJ::;E:SI Sent message indicates
MO 1 gL communication failure
Communication
Failure
Particulate
Filter
Differential Sent information indicates
U060141 |  Pressure that the data checkis | 1.Differential | . clcok whether the
Sensor Data unreasonable differential pressure
Inspection Non- pressm_Jtre ¢ | sensor circuithamess is
plausible ser]ls_c|>r lise faulty 2. Check whether
ailure the sensor itself is faulty
Particulate
Filter
Differential
Pressure
Sensor Channel 1 digital signal is
P129300 Channel 1 unreasonable
Digital Signal
Non-plausible (-
SENT Signal
High or Low)
Particulate . . 1. The 1. Check whether the wire
P245500 Filter D_;artlc;,_llaltg Filter differential harness of differential
Differential ierential Fressure pressure pressure sensor circuit is
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Pressure Sensor Circuit Voltage sensor circuit short to power supply 2.
Sensor Circuit High is short to Check whether the
Voltage High power supply sensor itself is short
Particulate 1. The 1. Check whether the wire
Filter Particulate Filter differential harness of differential
P245400 Differential Differential Pressure pressure | pressure sensor circuit is
Pressure Sensor Circuit Voltage sensor circuit | short to ground 2. Check
Sensor Circuit Low is short to whether the sensor itself
Voltage Low ground is short
Dynamic
Peﬁgfrﬁg?liz of 1. Differential 1._Check_whether the
Particulate The measured value of pressure differential pressure
P129100 Filter particulate filter differential | sensor failure sensor line is frozen 2.
Differential pressure does not match 2. Frozen_ in Replace t_he sensor_and
Pressure the flow model the sampling check if the fault is
Sensor Non- line repaired
plausible
1. The
The calculation amount of particulate p;&ﬁ:}:fg fmr;?tﬁaesr tt?eeen
P226D00 Particulate particulate filter differential filter is removed 2. Check
Filter Removed | pressure model is lower removed 2. hethohiie .articulate
than the threshold Particulate filter is Eurnt
filter is burnt
O\fslet CA*TI_tGCK 1. Check whether there is
alue AAlter 1. The zero contact resistance in
PF;ll:lt?Cr:.::;gte The running learning offset of differential pressure
P129000 Filter value of particulate filter differential sensor circuit wire
Differential differential pressure pressure harness 2. Check
sensor exceeds the limit sensor is too | whether the characteristic
PSrZ?]SSl:)';e large deviation of sensor itself
Unreasonable 's too large
1. Check if operating
Exhaust VVT The actual position of 1. Insufficient condition of cam phase
actual position | exhaustVVT duringthe | OCVoilvalve | regulatoris normal (dirt
PO54A00 deviation fault heating process of pressure 2. blockage, oil leakage,
during catalytic | catalytic converteristoo | OCV oil valve sticking) 2. Check if
converter different from the target is blocked or operating condition of
heating position leaking OCV oil control valve is
normal
0048371 ?r?egfgp;“(t}, The fan feedback signal 1.Fun 1. Check if cooling fan is
Type 1) type is fault type 1 blocking blocked
Fan Rationality . 1. Check whether the
P048372 | Check Error (- Th? fan.fefd?ffk sgnal 1. Fan cooling fan load is too
Type 2) ype is fault type overload high
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Fan Rationality . 1. Fan power 1. Check if cooling fan
P048373 | Check Error (- Th? faen i];e%%?f tCk Z%nal supply istoo | power supply is too high
Type 3) yp yp high or too low or too low
Fan Rationality . 1. Fan control 1. Check if cooling fan
P048374 | Check Error (- Th? fan ifefdtl)f tCk sgnal circuit over control circuit is short or
Type 4) ypeistaulttype temperature overloaded
1. TCM
connector 1. TCM connector
looseness or looseness or
disengageme- | disengagement 2. There
nt 2. is wire harness signal
Lost Transmission interfe.rer_\ce 3
Communication line between Transmission line
U010187 With TCM (- ECM receiving TCM TCMand ECM | between TCM and ECM
Transmission information timed out _damaged or damaged_ or mter_rupted 4.
Controller) mterrupt_ed 3. Check if there is CAN
TCMis hardware circuit fault 5.
damaged and TCM is damaged and
signal cannot signal cannot be
be transmitted transmitted to ECM
to ECM normally
normally
1. ESP
connector 1. ESP connector
looseness or looseness or
disengageme- | disengagement 2. There
nt 2. is wire harness signal
Lost Transmission interference 3.
Communication line between Transmission line
U012287 With ESP (- ECM receiving ESP ESP and ECM | between ESP and ECM
Electronic information timed out damaged or | damaged or interrupted 4.
Stability interrupted 3. Check if there is CAN
Program) ESP is hardware circuit fault 5.
damaged and ESP is damaged and
signal cannot signal cannot be
be transmitted transmitted to ECM
to ECM normally
normally
1. Coolant 1.Use a multimeter to
temperature measure if coolant
sensor 2 signal temperature sensor 2
terminal is signal terminal voltage is
, short to ground | close to or equalto 0V 2.
E'rllgmgecl':;zl?ent Coolant temperature 2. Short circuit “Turn ,i’gnition switch to
P218400 | g coro Circuit | SENSOr 2 voltage is lower | to ground in OFF” , check if coolant
than 0.09 V coolant temperature sensor 2
Low temperature | signal terminal is short to
sensor 2 signal | ground 3. Check if sensor
pin is damaged 4. Check if
corresponding coolant temperature
to ECM sensor 2 signal pin
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terminal 3. terminal corresponding to
Sensor is ECM is short to ground
damaged
1. Use a multimeter to
1. connector measure if voltage
looseness or between coolant
poor contact 2. ter_nperature_sensor 2
Coolant signal tgrmmal and
temperature ground is close to or
sensor 2 signal equalto 5 V. 2. Turn
terminal is |g“n|t|on”SW|tch to
short to power conne?tg:: for’ Igrc])ig;ess
. supply or open
Temperature | __Coolant temperature | 3. Shortairuit | 5P S00TeeL . CROCK
P218500 | gensor 2 Circuit | S€nsor 2 voltage is higher to power hort t 9 |
, than 4.9V supply or open | Snortto power supply or
High in coolant open 4. Check if sensor
temperature reference gr_ound is open
sensor 2 signal 5. Check if sensor is
pin damaged 6. Check for
corresponding short circuit to_ power
to ECM . supply, open circuit or
terminal 4. internal circuit damage in
Sensor.is coolant temperature
damaged sensor 2 signal pin
terminal corresponding to
ECM
1. IP connector
looseness or | 1. IP connector looseness
disengageme- or disengagement 2.
nt 2. There is wire harness
Lost 'Il'rants)mission siglg_nal interferenlce 3.
o ine between ransmission line
U015587 Cor\?vr;:ﬁ?g:i’uon ECM receiving IP IP and ECM between IP and ECM
Instrument information timed out _damaged or damaged_or mter_rupted 4.
Cluster) mt_errupted 3. Check if ’gher_e is CAN
IP is damaged | hardware circuit fault 5. IP
and signal is damaged and signal
cannot be cannot be transmitted to
transmitted to ECM normally
ECM normally
1.AC 1. AC connector
connector looseness or
looseness or | disengagement 2. There
ot disengageme- is wire harness signal
Loreagy | bOWGNECM |  ECMrecevingac | L M2 | interferences.
and AC Control information timed out I_ransmlssmn bet AC and ECM
Module Failure ine between |  between A an
AC and ECM | damaged or interrupted 4.
damaged or Check if there is CAN
interrupted 3. hardware circuit fault 5.
ACis AC is damaged and
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damaged and signal cannot be
signal cannot transmitted to ECM
be transmitted normally

to ECM
normally
1. BCM
connector 1. BCM connector
looseness or looseness or
disengageme- | disengagement 2. There
nt 2. is wire harness signal
Lost Transmission interfe'rer]ce 3
Communication line between Transmission line
U014087 With BCM (- ECM receiving BCM BCMand ECM | between BCM and ECM
Body Control information timed out ‘damaged or damaged'or mter.rupted 4.
Module) mterrupte_:d 3. Check if th_ere'ls CAN
BCM is hardware circuit fault 5.
damaged and BCM is damaged and
signal cannot signal cannot be
be transmitted transmitted to ECM
to ECM normally
normally
Offset Check 1. Check whether there is
V;Iue After 1. The zero contact resistance in
Palr'lt?crﬂlr;%e The running learning _oﬁset o_f differentiql pressure
P12E000 Filter value of particulate filter differential sensor circuit wire
Differential differential pressure pressure harness 2. Check
Pressure sensor exceeds the limit sensor is too whet_he.r the Charactgrlstlc
=AW large deV|at|9n of sensor itself
Unreasonable 's too large
Dynamic
Peigrsr’rr)mgrrfzi of 1. Differential 1._Check_whether the
Particulate The measured value of pressure dlfferer_ltlal_ pressure
P12E100 Filter particulate filter differential | sensor failure sensor line is frozen 2.
Differential pressure does not match 2. Frozenin Replace t_he sensor_and
Pressure the flow model the sampling check if the fault is
Sensor Non- line repaired
plausible
Particulate
Filter
Differential
Pressure 1. Differential 1..Check.whether the
Sensor ch | 1 digital si I differential pressure
P12E300 anne Igital Signat 1S pressure sensor circuit harness is
Channel 1 unreasonable sensor itself faulty 2. Check whether
Digital Signal failure the syen.sor itself is fault
Non-plausible (- y
SENT Signal
High or Low)
P12A200 Particulate The meas_ured \_/alue Of 1. The front/ 1. Check whether the
Filter particulate filter differential | rear differential | front and rear differential
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Differential pressure sensor is pressure pressure sensor lines fall
Pressure unreasonable sensor line off or leak 2. Check
Sensor Line falls off or whether there is a reverse
Connection leaks 2. The connection between the
Error frontand rear | front and rear differential
differential pressure sensor lines
pressure
sensor lines
are reversed
Particulate 1. The 1. Check whether the wire
Filter Particulate Filter differential harness of differential
P246100 Differential Differential Pressure pressure pressure sensor circuit is
Pressure Sensor Circuit Voltage sensor circuit | short to power supply 2.
Sensor Circuit High is short to Check whether the
Voltage High power supply sensor itself is short
Particulate 1. The 1. Check whether the wire
Filter Particulate Filter differential harness of differential
P246000 Differential Differential Pressure pressure | pressure sensor circuit is
Pressure Sensor Circuit Voltage sensor circuit | short to ground 2. Check
Sensor Circuit Low is short to whether the sensor itself
Voltage Low ground is short
Particulate e S—
Filter . ; . Check whether the
Differential o 1. Differential differential pressure
U060200 Pressure Sent Blos39d% |nd|_cates pressure sensor circuit harness is
Sensor Sent communication failure sensor itself faulty 2. Check whether
Communication failure the sensor itself is faulty
Failure
Particulate
Filter 1. Differential | 1. Check whether the
Differential Sent information indicates - birerentia di -
. pressure ifferential pressure
U060241 Pressure that the data check is itself sensor circuit harness is
Sensor Data unreasonable sensoriise fault
Inspection Non- failure autty
plausible
1. Low
pressure oil
pump control 1. Check for short circuit
Fuel Pump circuit short to to grpund in actuator
e P 3 ground 2. terminal 2. Check for
P025C00 CModuIe .A , Hardwgre mrcglt self Short to short circuit to ground in
ontrol Circuit diagnostic ) .
Low ground in onv actuatpr pin
pressure oil corresponding to ECM
pump pin terminal
corresponding
to ECM
Closed Loop 1. Low 1. Check if damage to low
P016E00 Fuel Pressure Control de_V|_at|on 's below pressure ol pressure oil pump is
Control At Limit minimum pump 1 normal 2. Check relief
damaged 2. .
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- Pressure Too Relief valve is valve for blockage or
High blocked abnormal operation
1. Connector
looseness or
poor contact 2.
Open circuit in
crankcase line
heg:iﬂﬁ%?;rd 1. Check connector for
terminal 3 looseness or poor contact
Crankcase Ii-ne creazﬁlgzzzz Ic':lnrgut:eg]ter
[
r::?g[l?ii ;gw;?,l control circuit pin terminal
_ suool 3. Crankcase line heater
Crankcase Drive channel self- erm pfl:’.y t control circuit power
P053A00 | Heating Line diagnosis is erminal Is dno supply terminal is not
Circuit Open malfunctioning con.nec‘ie ZO connected to main relay
mgg]nrseoﬁls ' 4. Sensqr is_darr_]aged 5.
damaged 5 Ope_n CI_rcwt or mtgrnal
Open circuit d, circuit d.amage in
internal circuit cr_ank_case line heajter pin
damage in circuit correspo_ndmg to
crankcase line BEY tetinal
heater pin
circuit
corresponding
to ECM
terminal
1. Check for short circuit
1. Short to to power gupply in
Crankcase power supply crankcase line heater
Heating Line Drive channel self- in crankcase control circuit pin ter_mln_al
P053C00 Circuit Voltage diagnosis failure line heater 2. Check for short c!rcwt
Too High control circuit to power supply in
pin terminal crankcase Ilqe heater pin
corresponding to ECM
terminal
1. Crankcase
line heater
control circuit
pin terminal is 1. Check connector for
short to ground | looseness or poor contact
2. Crankcase 2. Open circuit in
Hcc;e;at?rl\(c?_?r?e Drive channel self- line heater crankcase line heater
P053B00 Cireuit \?olta o dlagnogls is control circuit | control circuit pin terminal
Too Low 9 malfunctioning power supply | 3. Crankcase line heater
terminal is control circuit power
grounded 3. supply terminal is not
Crankcase line | connected to main relay
heater pin
corresponding
to ECM
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DTC DTC Definition Detection Condition Pg:zlsbele Maintenance Advice
terminal is
short to ground
WErorl‘tSLeﬁ 4 | ABS-ECM sends the front | 1. The frontleft | 1. Check if there s a fault
P121B00 S ee S;_)ee | left wheel speed sensor wheel speed in the ABS-ECM fault
ens?\er 'gna fault flag bit sensor is faulty memory
Front Right 1. The front : :
Wheel S d ABS-ECM sends the front fight wheel 1. Check if there is a fault
P121C00 eel spee right wheel speed sensor 9 in the ABS-ECM fault
Sensor Signal fault flag bit speed sensor memor
NG 9 is faulty y
WPFfealrSLeft d ABS-ECM sends therear | 1. The rear left | 1. Check if there is a fault
P121D00 s ee S;_)ee | left wheel speed sensor wheel speed in the ABS-ECM fault
ens?\er 'gna fault flag bit sensor is faulty memory
Rear ';ight 4 | ABS-ECM sends the rear ! H‘\‘fvgzz 1. Check if there is a fault
P121E00 Senzir SFi)gr?aI right wheel speed sensor Spge 4 sersor in the ABS-ECM fault
NG fault flag bit is faulty memory
1. Short circuit
to power
supply in brake
vacuum pump .
control circuit t1 Check for sr|10_rt (kJ)IrCEIt
Brake Vacuum Drive channel self- 2. Brake Ojjpaisieaiipyily {a Ie
P063449 Pump Drive diagnosis is vacuum pump _vac.tjgmcpﬁlumlf '??hn el
Chip Overheat malfunctioning control pin C';CU'H. s e_ct ' Ieri_ls
corresponding a fault in the internal chip
to ECM of ECM
terminal is
short to power
supply

DTC Diagnosis Procedure

Intake/Exhaust Phaser Operation (Slow, Stuck) Malfunctions

DTC P000A00O "A" Camshaft Position Slow Response Bank 1
DTC P003C00 “A" Camshaft Profile Control Performance/Stuck Off Bank 1
DTC P000B00 “B" Camshaft Position Slow Response Bank 1
DTC P005A00 “B" Camshaft Profile Control Performance/Stuck Off Bank 1
DTC P001100 "A" Camshaft Position - Timing Over-Advanced or System
Performance Bank 1
DTC P001400 "B" Camshaft Position - Timing Over-Advanced or System
Performance Bank 1
Exhaust VVT actual position deviation fault during catalytic
DTC P054A00 converter heating
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DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check phaser solenoid valve, valve body bolt components state

(a) Disconnect the negative battery cable.

(b) Remove intake/exhaust phaser solenoid valve; Check
for blockage or dirty.

(c) Remove intake/exhaust phaser valve body bolts; Check
for blockage or dirt.

NG > | Clean or replace phaser solenoid valve
and valve body bolts.

2 Check engine maintenance condition

(a) Check if engine oil level is normal, and check for oil
leakage and oil seepage.

(b) Remove valve trim cover, and check engine lubrication
and cleaning conditions, and check for wear or sludge
dirty

NG > | Clean and maintain the engine, replace
the damaged components.

3 Check engine oil pressure

(a) Remove oil pressure sensor; Connect oil pressure
tester to test oil pressure.

Main oil passage pressure: Limit pressure range

(0.9 - 10 bar)
NG > | Check or replace oil pump assembly.
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4 Check intake/exhaust phaser assembly

(a) Check if operating condition of cam phase regulator is
normal (dirt blocked, oil leaked, stuck, etc.).

NG > | Replace intake/exhaust phaser assembly.

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Intake Phaser Solenoid Valve Control Circuit Open

DTC P001000 “A” Camshaft Position Actuator Control Circuit Open Bank 1

Description
Control Schematic Diagram

B-139

ECU

Variable Valve | A41 Zi j 1
@ Timing-Intake § E -EF04

Signal

Variable Valve
Timing-Intake

E-211

J10280001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.
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*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check intake phaser solenoid valve connector

(a) Disconnect the negative battery.

(b) Unplug intake phaser solenoid valve connector, check if
this connector is loose, and contact between male and
female terminals is in good condition.

NG > | Repair connector or replace intake
phaser solenoid valve.

2 Check intake phaser solenoid valve internal resistance

(a) Using ohm band of multimeter, measure if internal
resistances of intake phaser solenoid valve (1-2) are
normal with red and black probes respectively.

Resistance at ambient temperature: 6 Q

NG > | Replace intake phaser solenoid valve
assembly.

3 Check intake phaser solenoid valve power supply fuse

(a) Turn ENGINE START STOP switch to ON.

(b) Check fuse EF04 15A of engine compartment fuse and
relay box with 21 W test light.

Test light should be bright

NG > | Itindicates that there is short to ground
in circuit.
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4 Check intake phaser solenoid valve power supply and control terminal

(a) Connect intake phaser solenoid valve connector.
(b) Turn ENGINE START STOP switch to ON.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltages of intake
phaser solenoid valve E-211 (1, 2) with red probe.

Test voltage is current battery voltage

(d) Start the engine.

(e) Using voltage band of multimeter (voltage drop
method), connect black probe to ECM B-139 (41),
measure voltages of intake phaser solenoid valve E-211
(2) with red probe

Test voltage drop value should be less than
approximately 0.2 V

J10300002

| ————————— 1 T
l@ﬁ@mmmmmmm@m h
X H—
S 165 2 P 5 5 6 ) 2 D N

B-139
B
ECU-A J10310002

NG > | Repair wire harness.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.
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OK > | Repair or replace new module.

e

6

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction

has been repaired

Exhaust Phaser Solenoid Valve Control Circuit Open

DTC P001300 “B” Camshaft Position Actuator Control Circuit Open Bank 1

Description
Control Schematic Diagram

B-139

ECU

foo}——eEF04

Signal

@ Variable Valve | p41 2 1
Timing-Exhaust

Variable Valve
Timing-Exhaust

E-212

J10320001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.
* Connect the diagnostic tester (the latest software).

¢ Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* |f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.
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Check exhaust phaser solenoid valve connector

(a) Disconnect the negative battery.

(b) Unplug exhaust phaser solenoid valve connector, check
if this connector is loose, and contact between male and
female terminals is in good condition.

NG > | Repair connector or replace exhaust

phaser solenoid valve.

2

Check exhaust phaser solenoid valve internal resistance

(a) Using ohm band of multimeter, measure if internal
resistances of exhaust phaser solenoid valve (1-2) are
normal with red and black probes respectively.

NG > | Replace exhaust phaser solenoid valve
assembly.
3 Check exhaust phaser solenoid valve power supply fuse

(@) Turn ENGINE START STOP switch to ON.

(b) Check fuse EF04 15A in engine compartment fuse and
relay box with 21 W test light.

Test light should be bright

NG > |lItindicates that there is short to ground
in circuit.
4 Check exhaust phaser solenoid valve power supply and control terminal
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(a) Connect exhaust phaser solenoid valve connector.
(b) Turn ENGINE START STOP switch to ON.

=
)
4

(c) Using voltage band of multimeter, connect black probe

to battery negative terminal, measure voltages of :
exhaust phaser solenoid valve E-212 (1, 2) with red o o

probe.

Test voltage is current battery voltage

J10340002

(d) Start the engine.

(e) Using voltage band of multimeter (voltage drop
method), connect black probe to ECM B-139 (40),
measure voltage of exhaust phaser solenoid valve E-

212 (2) with red probe. 2
Test voltage drop value should be less than
approximately 0.2 V

ECU-A J10350002

NG > | Repair wire harness.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.
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e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Crankshaft - Intake/Exhaust Camshaft Installation Position Non-plausible/Deviation Excessive

Malfunction
Crankshaft Position - Camshaft Position Correlation Bank 1
DTC P001676 Sensor A
DTC P001678 Crankshaft Position - Camshaft Position Correlation Bank 1
Sensor A
DTC P001776 Crankshaft Position - Camshaft Position Correlation Bank 1
Sensor B
Crankshaft Position - Camshaft Position Correlation Bank 1
DTC P001778 Sensor B

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check phaser solenoid valve, valve body bolt components state

(a) Disconnect the negative battery cable.

(b) Remove intake/exhaust phaser solenoid valve; Check
for blockage or dirty.

(c) Remove intake/exhaust phaser valve body bolts; Check
for blockage or dirt.

NG > | Clean or replace phaser solenoid valve
and valve body bolts.
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2 Check engine maintenance condition

(a) Check if engine oil level is normal, and check for oil
leakage and oil seepage.
(b) Remove valve trim cover, and check engine lubrication

and cleaning conditions, and check for wear or sludge
dirty

NG > | Clean and maintain the engine, replace
the damaged components.

3 Check engine oil pressure

(a) Remove oil pressure sensor; Connect oil pressure
tester to test oil pressure.

Main oil passage pressure: Limit pressure range

(0.9 - 10 bar)
NG > | Check or replace oil pump assembly.

4 Check valve mechanism timing

(a) Check if valve mechanism timing is normal, and check
timing chain for teeth skipping, misalignment,
elongation, etc.

(b) Check camshaft signal plate for misalignment,
looseness, etc.

NG > | Replace timing chain or camshaft
assembly.

5 Check intake/exhaust phaser assembly

(a) Check if operating condition of cam phase regulator is
normal (dirt blocked, oil leaked, stuck, etc.).
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NG > | Replace intake/exhaust phaser assembly.

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Downstream Oxygen Sensor Heater Control Circuit Open/Low/High/Faulty

DTC P003000 HO2S Heater Control Circuit Bank 1 Sensor 1

DTC P003100 HO2S Heater Control Circuit Low Bank 1 Sensor 1
DTC P003200 HO2S Heater Control Circuit High Bank 1 Sensor 1
DTC P005300 HO2S Heater Resistance Bank 1 Sensor 1

DTC P064D00 LSU Integrated Ship Failure

DTC P064D13 Upstream Oxygen Sensor Sensing Element Failure

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* [f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check upstream oxygen sensor connector

(a) Disconnect the negative battery.

(b) Unplug upstream oxygen sensor connector, check if this
connector is loose, and contact between male and
female terminals is in good condition.

NG > | Repairand adjust connector, or replace
upstream oxygen sensor.
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2 Check upstream oxygen sensor heater internal resistance

(a) Using ohm band of multimeter, measure if internal
resistances of upstream oxygen sensor (3-4) are normal
with red and black probes respectively.

NG > | Replace upstream oxygen sensor
assembly.

3 Check upstream oxygen sensor heater power supply fuse

(a) Turn ENGINE START STOP switch to ON.

(b) Check fuse EF02 10A of engine compartment fuse and
relay box with 21 W test light.

Test light should be bright

NG > | Itindicates that there is short to ground
in circuit.

4 Check upstream oxygen sensor heater power supply and heater control terminal

(a) Install the upstream oxygen sensor connector.
(b) Turn ENGINE START STOP switch to ON.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltages of
upstream oxygen sensor E-219 (3, 4) with red probe. o o

Test voltage is current battery voltage

= ——Wa\
EIEE )
', (322)
\ _\_r'-

E-219

\

J10380002
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(d) Start the engine.

(e) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltage of
upstream oxygen sensor E-219 (3) with red probe.

Control heating voltage should be within 0 V and
current battery voltage

J10400002

(f) Start the engine.

(g) Using voltage band of multimeter (voltage drop
method), connect black probe to ECM B-139 (62),
measure voltage of upstream oxygen sensor E-219 (3)
with red probe

Test voltage drop value should be less than
approximately 0.2 V

EE

J10390002

NG > | Repair or replace wire harness.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.
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6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Boost Discharge Control Valve Drive Circuit Short to Ground/Power Supply

DTC P003411 Boost Discharge Control Valve Drive Circuit Short to Ground
DTC P003512 gﬁngymscharge Control Valve Drive Circuit Short to Power

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check boost discharge control valve connector

(a) Disconnect the negative battery.

(b) Unplug boost discharge valve connector, check if this
connector is loose, and contact between male and
female terminals is in good condition.

NG > Repair and adjust connector, or replace
boost discharge valve connector.

2 Check boost discharge valve internal resistance
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(a) Using ohm band of multimeter, measure if internal
resistances of boost discharge valve E-225 (1-2) are
normal with red and black probes respectively.

J10450002

NG > | Replace boost discharge valve assembly.

3 Check boost discharge valve power supply fuse

(a) Turn ENGINE START STOP switch to ON.

(b) Check fuse EF04 15A in engine compartment fuse and
relay box with 21 W test light.

Test light should be bright

NG > | Itindicates that there is short to ground
in circuit.

4 Check boost discharge valve power supply and heater control terminal
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(a) Connect the boost discharge valve connector.

(b) Turn ENGINE START STOP switch to ON. W)
(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltage of boost
discharge valve E-225 (1) with red probe. o o

Test voltage is current battery voltage

J10420002

(d) Disconnect the boost discharge valve connector.

(e) Disconnect engine compartment fuse and relay box
fuse EF21 15A.

(f) Disconnect the ECM connector (B-139).

(g) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of boost

discharge valve E-225 (1, 2) with red probe respectively.
Check if circuit is short to ground.

J10430002
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(h) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of boost
discharge valve E-225 (1, 2) with red probe respectively.
Check if circuit is short to power supply.

J10440002

NG > | Repair or replace wire harness.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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Downstream Oxygen Sensor Heater Control Circuit Open/Low/High/Heater Internal Resistance

Non-plausible

DTC P003600 HO2S Heater Control Circuit Bank 1 Sensor 2
DTC P003700 HO2S Heater Control Circuit Low Bank 1 Sensor 2
DTC P003800 HO2S Heater Control Circuit High Bank 1 Sensor 2
DTC P005400 HO2S Heater Resistance Bank 1 Sensor 2
DTC P223200 02 Sensor Signal Circuit Shorted to Heater Circuit Bank 1
Sensor 2
Description

Control Schematic Diagram

B-139

@)
ECU xygen AB1

Sensor Heater

Oxygen
Sensor Signal

Oxygen
Sensor Ground

Downstream Oxygen Sensor
E-220

S [~ o}——e EF02

J10460001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).
» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1

Check downstream oxygen sensor connector

(a) Disconnect the negative battery.

(b) Unplug downstream oxygen sensor connector, check if
this connector is loose, and contact between male and
female terminals is in good condition.

NG >

Repair and adjust connector, or replace
downstream oxygen sensor.

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM

2 Check downstream oxygen sensor heater internal resistance

(a) Using ohm band of multimeter, measure if internal
resistances of downstream oxygen sensor (3-4) are
normal with red and black probes respectively.

NG > | Replace downstream oxygen sensor
assembly.

3 Check downstream oxygen sensor heater power supply fuse

(@) Turn ENGINE START STOP switch to ON.

(b) Check fuse EF02 10A of engine compartment fuse and
relay box with 21 W test light.

Test light should be bright

NG > |lItindicates that there is short to ground
in circuit.

4 Check downstream oxygen sensor heater power supply and heater control terminal

(a) Install the upstream oxygen sensor connector.
(b) Turn ENGINE START STOP switch to ON.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltage of [4[al2]1]
downstream oxygen sensor E-220 (4) with red probe. o o
Test voltage is current battery voltage

\

J10480002
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(d) Start the engine.

=
)
4

(e) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltages of

downstream oxygen sensor E-220 (3) with red probe. aT3T2]0
Control heating voltage should be within 0 V and 5 o
current battery voltage

B

\

J10490002

(f) Start the engine.

(g) Using voltage band of multimeter (voltage drop
method), connect black probe to ECM B-139 (61),
measure voltage of downstream oxygen sensor E-220

; IEIEREA |
(3) with red probe.

Test voltage drop value should be less than
approximately 0.2V

P,
BABEAL
Lels7hslsskealalsalst oleolskreelesoslealp o]

J10500002

NG > | Repair or replace wire harness.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.
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e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Turbocharger Electronic Waste Gate Self-learning/Duty Ratio Out of Limit

DTC P003A22 El;l;k;(:;l;zrﬁigrsnt:ggrlc_:il::il;ger Boost Control "A" Position
DTC P003A21 El;l;t:;zl;zrﬁigrsnt;sgrfir::ir;ger Boost Control "A" Position
DTC PO03A72 El;l;l:c:;r;rﬁigrsnlmgrfil::il;ger Boost Control "A" Position
DTC PO03A73 El;it;:zgzrﬁigfnl;ﬁ;rfit:sirtger Boost Control "A" Position
DTC P024437 Z::eil:jtsytf;iﬁ n<:iftturbocharger electronic waste gate control

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* [f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check by-pass valve actuator conditions

(a) Check for foreign matter near turbocharger closed
position.

(b) Check if electronic waste gate is stuck.

(c) Push the turbocharger to closed position manually, read

position voltage to check if it is out of the range of
SPEC.

NG > | Clean up foreign matter or replace
turbocharger assembly.
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2 Check by-pass valve actuator connector

(a) Check if connector and wire harness are deteriorated.

NG > | Repair or replace wire harness.

3 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Turbocharger Electronic Waste Gate Position Sensor Voltage Low/High

DTC P256400 Turbocharger Boost Control Position Sensor "A" Circuit Low

DTC P256500 Turbocharger Boost Control Position Sensor "A" Circuit High

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check electronic waste gate connector

(a) Disconnect the negative battery.

(b) Unplug electronic waste gate connector, check if this
connector is loose, and contact between male and
female terminals is in good condition.

NG > | Repair and adjust connector, or replace
it.
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2 Check electronic waste gate position sensor power supply and ground

(a) Connect electronic waste gate connector.
(b) Turn ENGINE START STOP switch to ON.

(c) Using voltage band of multimeter, connect black probe EsED
to battery negative terminal, measure voltages of
electronic waste gate position sensor E-223 (1, 3) with o o
red probe.

Reference power supply: 5V

Ground: 0V
J10520002
NG > | Repair wire harness or replace engine
control unit.

3 Check electronic waste gate position sensor signal terminal

(a) Connect the boost discharge valve connector.
(b) Start the engine.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure if voltage of
electronic waste gate position sensor E-223 (5) varies o o
according to opening angle with red probe.

Test voltage is current battery voltage

J10530002
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(d) Disconnect the electronic waste gate connector.
(e) Disconnect the ECM connector (E-204).

(f) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistance of -
electronic waste gate position sensor E-223 (5) with red
probe respectively. Check if circuit is short to ground.

J10540002

(g) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistance of
electronic waste gate position sensor E-223 (5) with red
probe respectively. Check if circuit is short to power

supply.
o O
»>r
J10550002
NG > | Repair or replace wire harness or replace
turbocharger assembly.

4 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.
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e

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Communication Failure of Supercharger Wastegate Control Circuit

Communication Failure of Supercharger Wastegate Control

DTC P170300 Circuit

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Startengine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* [f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check electronic waste gate connector

(a) Disconnect the negative battery.

(b) Unplug electronic waste gate connector, check if this
connector is loose, and contact between male and
female terminals is in good condition.

NG > | Repair and adjust connector, or replace
it.

2 Check electronic waste gate internal resistance

(a) Using ohm band of multimeter, measure if internal
resistances of boost discharge valve (6-2) are normal
with red and black probes respectively.

NG > | Replace turbocharger assembly.
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3 Check for short circuit to ground / power supply in electric waste gate control circuit

(a) Disconnect the electronic waste gate connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to S
battery negative terminal, and measure resistances of E
waste gate E-223 (6, 2) with red probe respectively. S
Check if circuit is short to ground.

+n o-

J10570002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, and measure resistances of
waste gate E-223 (6, 2) with red probe respectively.
Check if circuit is short to power supply.

o
[e]

J10580002

NG > | Repair or replace wire harness.

4 Check Engine Control Module (ECM)
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(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Ambient pressure sensor malfunction

DTC P222900 Barometric Pressure Sensor "A" Circuit High
DTC P222800 Barometric Pressure Sensor "A" Circuit Low Problem
DTC P222722 Barometric Pressure Sensor "A" Circuit Range/Performance
DTC P222721 Barometric Pressure Sensor “A” Circuit Range/Performance
DTC P222785 Baromet_ric Pressure Measurement System - Multiple Sensor
Correlation Bank 1
Barometric Pressure Measurement System - Multiple Sensor
bTC P222784 Correlation Bank 1
DTC P120200 Barometric Pressure Sensor "A" Circuit Range/Performance
DTC P120300 Barometric Pressure Sensor “A" Circuit Range/Performance

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* [f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check Engine Control Module (ECM)
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(a) The built-in ambient pressure sensor in ECM is
malfunctioning.

(b) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(c) Install a new engine control module to malfunctioning

vehicle.

oK >

Repair or replace new module.

e

2

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

oK >

Conduct test and confirm malfunction
has been repaired

High Pressure Fuel Supply Control Deviation Too High/Too Low/Fuel Rail Pressure Too Low/Too

High
DTC P008985 Fuel Pressure Regulator 1 Performance-Pressure Too Low
DTC P008984 Fuel Pressure Regulator 1 Performance-Pressure Too High
DTC P008700 Fuel Rail/System Pressure - Too Low
DTC P008800 Fuel Rail/System Pressure - Too High
DTC P053F21 Cold Start Fuel Pressure Performance
DTC P053F22 Cold Start Fuel Pressure Performance
DTC P00C600 Fuel Rail Pressure Too Low - Engine Cranking Bank 1

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1

Check if fuel is insufficient

(a) Check that fuel in fuel tank is sufficient.
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NG > | Add the fuel.

2 Check fuel connecting line for leakage

(a) Check low pressure/high pressure fuel connecting lines
for squash, leakage.

NG > | Replace the corresponding line.

3 Check low pressure fuel pressure

(a) Connect fuel pressure gauge to test if low pressure fuel
pressure is met the standard.

NG > | Replace fuel pump assembly.

4 Check high pressure fuel pump

(a) Remove the high pressure fuel pump;
(b) Check high pressure fuel pump for fuel leakage.
(c) Check relief valve for blockage or abnormal operation.

NG > Replace high pressure fuel pump

assembly.

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.
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oK >

Conduct test and confirm malfunction
has been repaired

Short Circuit in High Side and Low Side Control Circuit of Flow Control Valve

DTC

P009000

Short Circuit in High Side and Low Side Control Circuit of Flow

Control Valve

Description

Control Schematic Diagram

E-204

ECU

Fuel Control | B9o

Valve -

Fuel Control| Bgs

Valve +

High Pressure Fuel Pump
(Fuel Control Valve)

E-228

J10590001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* |f DTC is not detected, malfunction is intermittent.

Hint

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1

Check flow control valve connector

(a) Disconnect the negative battery.

(b) Unplug flow control valve connector, check if this
connector is loose, and contact between male and

female terminals is in good condition.

NG >

it.

Repair and adjust connector, or replace

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM

021 62 99 92 92

03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM

2

Check flow control valve internal resistance

(a) Using ohm band of multimeter, measure if internal

resistances of flow control valve (1-2) are normal with

red and black probes respectively.

NG > | Replace high pressure fuel pump

assembly.

Check for short circuit to ground / power supply in flow control valve control circuit

(a) Disconnect the high pressure fuel pump connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of high

pressure fuel pump E-228 (1, 2) with red probe
respectively. Check if circuit is short to ground.

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of high

pressure fuel pump E-228 (1, 2) with red probe

respectively. Check if circuit is short to power supply.

WWW.DIGITALKHODRO.COM

J10610002

J10620002

021 62 99 92 92



WWW.DIGITALKHODRO.COM
03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM

021 62 99 92 92

(e) Using ohm band of multimeter, measure resistances of
high pressure fuel pump E-228 (1, 2) with red and black
probes respectively. Check if control circuits are shorted
with each other.

J10630002

NG > | Repair or replace wire harness.

4 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.
(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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Intake Air Sensor 2 Voltage Too High/Too Low/Signal Non-plausible

DTC P009626 Intake Air Temp.Circ. Performance Non-plausible

DTC P009800 Intake Air Temperature Sensor 2 Circuit High Bank 1

DTC P009700 Intake Air Temperature Sensor 2 Circuit Low Bank 1

DTC P009900 Intake Air Temperature Sensor 2 Circuit Intermittent Bank 1
Description

Control Schematic Diagram

B-139 E-204

Q-012

Pressure Signal
ECU ¢

Temperature |B29

Signal

Boost Pressure| A18

L

Sensor Power

Boost Pressure | A12

Sensor Ground

Boost Pressure Sensor

J10680001

DTC Confirmation Procedure

Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* |f DTC is not detected, malfunction is intermittent.
Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and

component information.

1 Check boost pressure/temperature sensor connector

(a) Disconnect the negative battery.

(b) Unplug boost pressure/temperature sensor connector,
check if this connector is loose, and contact between
male and female terminals is in good condition.

NG > | Repair and adjust connector, or replace
boost pressure/temperature sensor.
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2 Check boost pressure/temperature sensor internal resistance

(a) Using ohm band of multimeter, measure if resistances of
boost pressure/temperature sensor (1-2) are normal
with red and black probes respectively. They should
vary in accordance with intake temperature.

NG > | Replace boost pressure/temperature
sensor assembly.

3 Check boost pressure/temperature sensor signal terminal and ground terminal

(a) Connect boost pressure/temperature sensor connector.
(b) Start the engine.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltages of boost
pressure/temperature sensor Q-012 (1, 2) with red
probe.

Signal terminal: Voltage signal should vary in
accordance with intake temperature.

Ground terminal: Voltage < 0.2 V

J10700002
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(d) Using voltage band of multimeter (voltage drop
method), connect black probe to ECM E-204 (29),
measure voltages of boost pressure/temperature sensor
Q-012 (2) with red probe.

Test voltage drop value should be less than
approximately 0.2 V

Bl e P A e [ e e Te T e T e s To 1]
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E-204
B

J10710002

NG > | Repair or replace wire harness.

4 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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Intake Pressure/Temperature Sensor Malfunction

DTC P01062A Manifold Absolute Pressure Sensor Circuit Range/Performance
DTC P010622 Manifold Absolute Pressure Sensor Circuit Range/Performance
DTC P010621 Manifold Absolute Pressure Sensor Circuit Range/Performance
DTC P120000 Manifold Absolute Pressure Sensor Circuit Range/Performance
DTC P120100 Manifold Absolute Pressure Sensor Circuit Range/Performance
Intake Air Pressure Measurement System - Multiple Sensor
DTC P00C721 Correlation Bank 1
Intake Air Pressure Measurement System - Multiple Sensor
DTC P00C722 Correlation Bank 1
DTC P010700 Intake Manifold Pressure Sensor Circuit Voltage Too Low
DTC P010800 Intake Manifold Pressure Sensor (Electric) Circuit Short to
Battery
Description

Control Schematic Diagram

B-139 E-209

Pressure Sensor Power|

ECU

Intake Pressure/ 28 4
Temperature Sensor Signal

2\
Sensor Ground s 1

Intake Pressure/ _ B38 2 |
Temperature Sensor Signal

Intake Pressure/
Temperature Sensor

J10720001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check intake pressure/temperature sensor connector
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(a) Disconnect the negative battery.

(b) Unplug intake pressure sensor connector, check if this
connector is loose, and contact between male and
female terminals is in good condition.

NG > | Repair and adjust connector, or replace
intake pressure sensor.

Check intake pressure/temperature sensor power supply and ground terminals

(a) Connect boost pressure/temperature sensor connector.
(b) Start the engine.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltages of intake

pressure/temperature sensor E-209 (1, 3) with red
probe.

Power supply terminal: 5V

Ground terminal: Voltage < 0.2V

J10730002

NG > | Repair or replace wire harness.

3 Check intake pressure/temperature sensor signal terminal
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(a) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltage of intake
pressure/temperature sensor E-209 (4) with red probe.

Under idling state: 1V

When the vehicle accelerates rapidly, voltage can
instantly reach 4V, and then drop to 1.7V

(b) Using voltage band of multimeter (voltage drop
method), connect black probe to ECM E-204 (28),
measure voltage of intake pressure/temperature sensor
E-209 (4) with red probe.

Test voltage drop value should be less than
approximately 0.2 V

J10740002

o
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NG > | Repair and replace wire harness, or
replace intake pressure/temperature
sensor.

4 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.
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e

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Boost Pressure Out of Range High/Low/Non-plausible

DTC P120400 Turbocharger/Supercharger Boost Sensor "A" Circuit Range/
Performance

DTC P120500 Turbocharger/Supercharger Boost Sensor "A" Circuit Range/
Performance

DTC P023622 Turbocharger/Supercharger Boost Sensor "A" Circuit Range/
Performance

DTC P023621 Turbocharger/Supercharger Boost Sensor "A" Circuit Range/
Performance

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

¢ Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check intake line condition

(a) Check if intake line is detached or seriously air leaked.

NG > | Repair and adjust or replace related
connecting lines.

2 Check boost pressure/temperature sensor
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(a) Check boost pressure/temperature sensor connector for
looseness or poor contact.

(b) Check if there is any freeze, oil stain, etc. on
measurement terminal of boost pressure/temperature
sensor, which will affect normal measurement.

NG >

Adjust connector, or replace boost
pressure/temperature sensor.

3

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

oK >

Conduct test and confirm malfunction

has been repaired

Intake Pressure Sensor Malfunction

DTC P011126 Intake Air Temp.Circ. Performance Non-plausible

DTC P011200 Intake Air Temp.Circ. Low Input

DTC P011300 Intake Air Temp.Circ. High Input

DTC P011400 Poor Contact in Intake Manifold Temperature Sensor Circuit

DTC POOCE23 Intake Air Temperature Sensor 2 Multiple Check Bank1

DTC P138024 Intake Air Temperature Sensor 2 Multiple Check Bank1

DTC P138023 Intake Air Temperature Sensor 2 Multiple Check Bank1
Description

Control Schematic Diagram
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Pressure Sensor Power

ECU

Intake Pressure/ 28 4
Temperature Sensor Signal

A\
Sensor Ground B9 1

Intake Pressure/ . B38 2 |
Temperature Sensor Signal

Intake Pressure/
Temperature Sensor

J10720001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* [f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check intake pressure/temperature sensor connector

(a) Disconnect the negative battery.

(b) Unplug intake pressure/temperature sensor connector,
check if this connector is loose, and contact between
male and female terminals is in good condition.

NG > | Repairand adjust connector, or replace
intake pressure/temperature sensor.

2 Check intake pressure/temperature sensor resistance

(a) Using ohm band of multimeter, measure if resistances of
intake pressure/temperature sensor (1-2) are normal
with red and black probes respectively.

Rated resistance at 20°C: 2.5 KQ * 5%
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NG > | Replace intake pressure/temperature
sensor assembly.

3 Check intake pressure/temperature sensor signal and ground terminals

(a) Connect the intake pressure/temperature sensor

connector. —
==
(b) Start the engine. lMl
(c) Using voltage band of multimeter, connect black probe (!' \ﬂjl
to battery negative terminal, measure voltages of intake o o S—————
pressure/temperature sensor E-209 (1, 2) with red
probe.

Signal terminal: Signal voltage should vary in
accordance with temperature

Ground terminal: Voltage < 0.2 V %

J10780002

(d) Using voltage band of multimeter (voltage drop
method), connect black probe to ECM E-204 (9, 38),
measure voltages of intake pressure/temperature

=]

. A=
sensor E-209 (1, 2) with red probe l(ﬁl : Iﬂl
Test voltage drop value should be less than \//

approximately 0.2 V ° 2

—/
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NG > | Repair or replace wire harness.
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4

Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

[ k>

Repair or replace new module.

e

5

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

o>

Conduct test and confirm malfunction
has been repaired

Coolant Temperature Sensor 1 Malfunction

DTC P011623 Coolant Temperature Sensor 1 Signal Not Plausible

DTC P011626 E:?fi:r?nc;(r)\z::nt Temperature Sensor 1 Circuit Range/

DTC P050C24 Cold Start Engine Coolant Temperature Performance

DTC P050C23 Cold Start Engine Coolant Temperature Performance

DTC P011700 Engine Coolant Temperature Sensor 1 Circuit Low

DTC P011800 Engine Coolant Temperature Sensor 1 Circuit High

DTC P011900 Engine Coolant Temperature Sensor 1 Circuit Intermittent
Description

Control Schematic Diagram
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E-204

ECU

High Pressure B7
Fuel Rail Ground

E-226

B22

I

Water Temp Signal

Water Temp Sensor

J10640001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

¢ Connect the diagnostic tester (the latest software).
» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
e |If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1

Check coolant temperature sensor 1 connector

(a) Disconnect the negative battery.

(b) Unplug coolant temperature sensor 1 connector, check
if this connector is loose, and contact between male and
female terminals is in good condition.

NG > | Repair and adjust connector, or replace

coolant temperature sensor 1.

2

Check coolant temperature sensor internal resistance

(a) Using ohm band of multimeter, measure if internal
resistances of coolant temperature sensor 1 (1-2) are
normal with red and black probes respectively. They
should vary in accordance with coolant temperature.

NG > | Replace coolant temperature sensor 1

assembly.
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3 Check coolant temperature sensor 1 signal terminal and ground terminal

(a) Check coolant temperature sensor 1 connector.
(b) Start the engine.

(c) Using voltage band of multimeter, connect black probe

to battery negative terminal, measure voltages of
coolant temperature sensor 1 E-226 (1, 2) with red o o
probe.

Signal terminal: Voltage signal should vary in
accordance with temperature.

Ground terminal: Voltage < 0.2V

J10660002

(d) Using voltage band of multimeter (voltage drop
method), connect black probe to ECM E-204 (7, 22),
measure voltages of coolant temperature sensor E-226
(1, 2) with red probe

Test voltage drop value should be less than
approximately 0.2 V

15]14]13]12]11}10)9 | 8| 7|6]|5]4]3]|2]|1
E 30[29)28|27 65|42 3[22)2 1]20)19|18]17|16]
EEEEE

Eal sl a7 el

| 605958{57|56[5554]53|52]5 1|50 9f4 84 7J4 6
[75]74|73{72|7 1|7 0J69]68|6 7[66165[64|63]62]6 1]

5j44]43J4 214 114039383 7[36]30,A{33}32J3 1]

J10670002

NG > | Repair or replace wire harness.

4 Check Engine Control Module (ECM)
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(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Thermostat Performance Unreasonable

Coolant Thermostat (Coolant Temperature Below Thermostat

DTC P012800 Regulating Temperature)

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

e Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check electronic thermostat

(a) Check if electronic thermostat is normally open or
damaged

NG > | Replace electronic thermostat assembly.

2 Check coolant temperature sensor 1 resistance
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(a) Using ohm band of multimeter, measure if internal

resistances of coolant temperature sensor 1 (1-2) are
normal with red and black probes respectively. They
should vary in accordance with coolant temperature.

Rated resistance at 20°C: 2.5 KQ £ 10%

NG > | Replace coolant temperature sensor 1
assembly.
3 Check coolant temperature sensor 1 connecting wire voltage drop value

(a) Using voltage band of multimeter (voltage drop

method), connect black probe to ECM E-204 (7, 22),
measure voltages of coolant temperature sensor E-226

(1, 2) with red probe

Test voltage drop value should be less than
approximately 0.2 V

[1514]13]12]11]10]9|8|7|6]|5]|4]3]2]| 1
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@ 7574)7 3|7 2J71|70J69J6 8|6 7|6 6|6 5|6 4|6 3|6 2|6 1!

544]43j4 214 1140[39]38137[36[35, 4{33{32J31]

J10670002

NG > | Repair or replace wire harness.

4

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction

has been repaired
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Upstream Oxygen Sensor Signal Circuit Voltage Low/High (APE IPE RE Line Short to Ground/

Power Supply)
DTC P013100 02 Sensor Circuit Low Voltage Bank 1 Sensor 1
DTC P013200 02 Sensor Circuit High Voltage Bank 1 Sensor 1
02 Sensor Positive Current Control Circuit Open Bank 1 Sensor
DTC P223700 1 (Close to ECM)
DTC P223713 ?2 Sensor Positive Current Control Circuit Open Bank 1 Sensor

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* |If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check upstream oxygen sensor connector

(a) Disconnect the negative battery.

(b) Unplug upstream oxygen sensor connector, check if this
connector is loose, and contact between male and
female terminals is in good condition.

NG >

Repair and adjust connector, or replace

it.

2 Check for short circuit to ground / power supply in upstream oxygen sensor circuit
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(a) Disconnect the upstream oxygen sensor connector.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of
upstream oxygen sensor E-219 (2, 6, 1, 5) with red
probe respectively. Check if circuit is short to ground.

J10800002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of
upstream oxygen sensor E-219 (2, 6, 1, 5) with red
probe respectively. Check if circuit is short to power

supply.

J10810002

NG > | Repair or replace wire harness.

3 Check if circuits of upstream oxygen sensor themselves are shorted to each other
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(a) Using ohm band of multimeter, measure resistances of
upstream oxygen sensor E-219 (2, 6, 1, 5) with red and
black probes respectively. Check if internal circuits are
shorted to each other.

= G\
KEEE Y

E-219

J10820002

NG > | Replace upstream oxygen sensor
assembly.

4 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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02 Sensor Circuit Slow Response Bank 1 Sensor 1

DTC P013300 02 Sensor Circuit Slow Response Bank 1 Sensor 1

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

¢ Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* [f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check intake/exhaust air for leakage

(a) Check intake system for air leakage.
(b) Check exhaust system for air leakage.

NG > | Repair and handle parts related to air
leakage.

2 Check the upstream oxygen sensor.

(a) Check if upstream oxygen sensor is deteriorated; Check
if response speed is slow.

NG > | Replace upstream oxygen sensor
assembly.

3 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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Downstream Oxygen Sensor Signal Improper/Signal Wire Short to Ground/Power Supply

DTC P013600 02 Sensor Circuit Bank 1 Sensor 2

DTC P013700 02 Sensor Circuit Low Voltage Bank 1 Sensor 2

DTC P013800 02 Sensor Circuit High Voltage Bank 1 Sensor 2
Description

Control Schematic Diagram

B-139

o
ECU e A61

Sensor Heater

Oxygen

Sensor Signal

Oxygen
Sensor Ground

Downstream Oxygen Sensor
E-220

fo~o}—— EF02

J10460001

DTC Confirmation Procedure

Confirm that battery voltage is not less than 12V before performing following procedures.

e Turn ENGINE START STOP switch to OFF.
* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* |f DTC is not detected, malfunction is intermittent.

Hint

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1

Check downstream oxygen sensor connector

(a) Disconnect the negative battery.

(b) Unplug downstream oxygen sensor connector, check if
this connector is loose, and contact between male and
female terminals is in good condition.

NG >

it.

Repair and adjust connector, or replace
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2 Check for short circuit to ground / power supply in downstream oxygen sensor signal

(a) Disconnect the downstream oxygen sensor connector.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistance of rTzEr
downstream oxygen sensor E-220 (2) with red probe °—2
respectively. Check if circuit is short to ground.

+n n—
J10830002
(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistance of
downstream oxygen sensor E-220 (2) with red probe
respectively. Check if circuit is short to power supply.
o 15211

J10840002

NG > | Repair or replace wire harness.

3 Check if downstream oxygen sensor themselves are shorted to each other
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(a) Using ohm band of multimeter, measure resistances of
upstream oxygen sensor E-220 (1, 2, 3, 4) with red and
black probes respectively. Check if internal circuits are
shorted to each other.

[[aT3 12041

—
E-220

J10850002

NG > | Replace downstream oxygen sensor
assembly.

4 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.
(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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Fuel Rail Pressure Sensor Circuit Short to Ground/Power Supply/Signal Stuck/Signal Non-

plausible
DTC P019200 Fuel Rail Pressure Sensor Circuit Short to Ground
DTC P019300 Fuel Rail Pressure Sensor Circuit Short to Power Supply
DTC P019400 Fuel Rail Pressure Sensor Circuit Intermittent/Erratic Bank 1
DTC P019128 Fuel Rail Pressure Sensor Circuit Bank 1-Negative Offset
DTC P019129 Fuel Rail Pressure Sensor Circuit Bank 1-Positive Offset
DTC P019000 Fuel Rail Pressure Sensor Circuit Bank 1
DTC P254200 DECOS Oil Passage Pressure Sensor Circuit High Voltage
DTC P254100 DECOS Oil Passage Pressure Sensor Circuit Low Voltage
Description

Control Schematic Diagram

E-204
E-206

ECU

High Pressure | B4 1
Fuel Rail Power!

High Pressure |B36 2
Fuel Rail Signal

High Pressure  |B7 3
Fuel Rail Ground

High Pressure
Fuel Rail Sensor

J10860001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check fuel rail pressure sensor connector

(a) Disconnect the negative battery.

(b) Unplug fuel rail pressure sensor connector, check if this
connector is loose, and contact between male and
female terminals is in good condition.
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NG > | Repair and adjust connector, or replace
it.

2 Check fuel rail pressure sensor circuit

(a) Connect the fuel rail pressure sensor connector.
(b) Ignition switch ON.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltages of fuel
rail pressure sensor E-206 (1, 2, 3) with red probe
respectively.

Power supply: 5V

Ground: <0.2V

Signal: Under atmospheric pressure (100 Kpa),
signal output is 0.500 £ 0.048 V

J10870002

NG> Check and repair wire harness, or replace
fuel rail pressure sensor.

3 Check for short circuit to ground / power supply in fuel rail pressure sensor
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(a) Disconnect the fuel rail pressure sensor connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of fuel
rail pressure sensor E-206 (1, 2, 3) with red probe
respectively. Check if circuit is short to ground.

E-206

+n n—

J10880002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of fuel rail
pressure sensor E-206 (1, 2, 3) with red probe
respectively. Check if circuit is short to power supply.

o
[e]

J10890002

NG > | Check and repair wire harness.

4 Check if circuits of fuel rail pressure sensor themselves are shorted to each other
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(a) Using ohm band of multimeter, measure resistances of
fuel rail pressure sensor E-206 (1, 2, 3) with red and
black probes respectively. Check if internal circuits are
shorted to each other.

—/
E-206

J10900002

NG > | Replace fuel rail pressure sensor
assembly.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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Cylinder 1/ Cylinder 2 / Cylinder 3 / Cylinder 4 Fuel Injector Control Circuit Open

DTC P020113 Cylinder 1 Fuel Injector Control Circuit Open
DTC P020213 Cylinder 2 Fuel Injector Control Circuit Open
DTC P020313 Cylinder 3 Fuel Injector Control Circuit Open
DTC P020413 Cylinder 4 Fuel Injector Control Circuit Open

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

Take troubleshooting of cylinder 1 fuel injector as an example.

1 Check injector connector

(a) Disconnect the negative battery.

(b) Check if fuel injector connector is loose, and contact
between male and female terminals is in good condition.

NG > | Repair and adjust connector, or replace
it.

2 Check internal resistance of fuel injector

(a) Disconnect the injector connector.

(b) Using ohm band of multimeter, measure resistances of
fuel injector (1, 2) with red and black probes
respectively.

NG > | Replace cylinder 1 fuel injector assembly.

3 Check fuel injector control circuit
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(a) Disconnect the injector connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
ECM E-204 (83, 78), measure for continuity between
fuel injector E-241 (1, 2) with red probe respectively.

pABEE

EIEIEIFAED
| N—

E-204
B

J10920002

NG > | Check and repair circuit.

4

Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

5

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction

has been repaired
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Cylinder 1/ Cylinder 2 / Cylinder 3 / Cylinder 4 Ignition Coil Control Circuit Voltage High/Low

DTC P230112 Ignition Coil “A” Primary Control Circuit High
DTC P230412 Ignition Coil “B” Primary Control Circuit High
DTC P230712 Ignition Coil “C” Primary Control Circuit High
DTC P231012 Ignition Coil “D” Primary Control Circuit High
DTC P230011 Ignition Coil “A” Primary Control Circuit Low
DTC P230311 Ignition Coil “B” Primary Control Circuit Low
DTC P230611 Ignition Coil “C” Primary Control Circuit Low
DTC P230911 Ignition Coil “D” Primary Control Circuit Low
DTC P035113 Ignition Coil "A" Primary Control Circuit Failure
DTC P035213 Ignition Coil "B" Primary Control Circuit Failure
DTC P035313 Ignition Coil "C" Primary Control Circuit Failure
DTC P035413 Ignition Coil "D" Primary Control Circuit Failure

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

e  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and

component information.
Take troubleshooting of cylinder 1 ignition coil as an example.

1 Check ignition coil connector

(a) Disconnect the negative battery.

(b) Unplug ignition coil connector, check if this connector is
loose, and contact between male and female terminals
is in good condition.

NG > | Repair and adjust connector, or replace
it.

2 Check ignition coil power supply fuse

(a) Check if fuse EF03 15A of engine compartment fuse
and relay box is blown.
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coil.

NG > | There is short circuit in circuit or ignition

3 Check for short circuit to ground / power supply in ignition coil circuit

(a) Disconnect the ignition coil connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of
ignition coil E-213 (1, 4) with red probe respectively.

Check if circuit is short to ground.

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of ignition
coil E-213 (2, 3, 4) with red probe respectively. Check if

circuit is short to power supply.

==p

E-213

+n o-

(=)

(>
S — — —

J10950002

[e]
[e]

@D

J10960002

NG > | Check and repair wire harness.
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4 Check ignition coil control circuit

(a) Connect the ignition coil connector.
(b) Ignition switch ON.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltages of
ignition coil E-213 (1, 2, 3) with red probe respectively.

Power supply: 12V

Ground: <0.2V

(d) Start the engine.

(e) Using the LED test light, connect clip to battery negative X
terminal, measure ignition coil E-213 (4) with another
end.

Under normal conditions, test light should flash.

NG > | Check and repair wire harness

J10970002

5 Check if circuits of ignition coil themselves are shorted to each other

=
@TD)

——T1—

(a) Using ohm band of multimeter, measure resistances of
ignition coil E-213 (1, 2, 3, 4) with red and black probes
respectively. Check if internal circuits are shorted to
each other.

E-213

J10980002

NG > | Replace ignition coil assembly.
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6 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning

vehicle.

oK >

Repair or replace new module.

e

7 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

oK >

Conduct test and confirm malfunction
has been repaired

Cylinder 1/ Cylinder 2 / Cylinder 3 / Cylinder 4 Fuel Injector Control Circuit Short to Power Supply

DTC P026200 Cylinder 1 Fuel Injector Control Circuit Short to Power Supply
DTC P026800 Cylinder 3 Fuel Injector Control Circuit Short to Power Supply
DTC P027100 Cylinder 4 Fuel Injector Control Circuit Short to Power Supply
DTC P026500 Cylinder 2 Fuel Injector Control Circuit Short to Power Supply

DTC Confirmation Procedure

Confirm that battery voltage is not less than 12V before performing following procedures.
Turn ENGINE START STOP switch to OFF.

Connect the diagnostic tester (the latest software).

Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

If DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.
Take troubleshooting of cylinder 1 fuel injector as an example.

1 Check injector connector

(a) Disconnect the negative battery.

(b) Check if fuel injector connector is loose, and contact
between male and female terminals is in good condition.
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NG > | Repair and adjust connector, or replace
it.

2 Check if fuel injector control terminal is short to power supply

(a) Disconnect the injector connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistance of fuel
injector E-241 (2) with red probe respectively. Check if
circuit is short to power supply.

J10990002

NG > | Check and repair circuit.

3 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

4 Reconfirm DTCs
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(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

oK >

Conduct test and confirm malfunction
has been repaired

Flow Control Valve Control Circuit Open/Too High/Too Low

DTC P025100 Flow Control Valve Positive or Negative Control Circuit Open
DTC P025400 Flow Control Valve High Side Control Circuit Voltage Too High
or Too Low
Injection Pump Fuel Metering Control “A” Low (Cam/Rotor/
DTC P025900 Injector)
Description

Control Schematic Diagram

E-204

ECU

Fuel Control | B90

Valve -

Fuel Control| Bgs

Valve +

High Pressure Fuel Pump
(Fuel Control Valve)
E-228

J10590001

DTC Confirmation Procedure

Confirm that battery voltage is not less than 12V before performing following procedures.
* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* |If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check high pressure fuel pump connector
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(a) Disconnect the negative battery.

(b) Unplug high pressure fuel pump connector, check if this
connector is loose, and contact between male and
female terminals is in good condition.

NG > | Repair and adjust connector, or replace
it.

2 Check for short circuit to ground / power supply in high pressure fuel pump circuit

(a) Disconnect the high pressure fuel pump connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of high
pressure fuel pump E-228 (1, 2) with red probe
respectively. Check if circuit is short to ground.

J11020002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of high
pressure fuel pump E-228 (1, 2) with red probe
respectively. Check if circuit is short to power supply.

o
o

J11030002
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(e) Using ohm band of multimeter, connect black probe to
ECM E-204 (95, 90), measure for continuity between
high pressure fuel pump E-228 (1, 2) with red probe
respectively; Check for open circuit.

15]14]13|12]11}10] 9| 8|7 |6[5]4]3]2|1
E [30]29128]2726]2524]23]22|21]20]19]18]17]16]
EEEEE
EIEIEaETE
A E

J11040002

NG > | Check and repair wire harness.

3 Check if circuits of flow control valve themselves are shorted to each other

(a) Using ohm band of multimeter, measure resistances of
high pressure fuel pump (1, 2) with red and black probes
respectively. Check if internal circuits are shorted to

each other.
NG > | Replace high pressure fuel pump
assembly.

4 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e
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5

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

[ x>

Multiple Cylinder Misfire Detected

Conduct test and confirm malfunction
has been repaired

DTC P030000 Random/Multiple Cylinder Misfire Detected

DTC P030100 Cylinder 1 Misfire Detected

DTC P030200 Cylinder 2 Misfire Detected

DTC P030300 Cylinder 3 Misfire Detected

DTC P030400 Cylinder 4 Misfire Detected

DTC P036300 a)i(;ifri\ger Selective Fuel Cutoff Active due to Catalyst Damaging

DTC Confirmation Procedure

Confirm that battery voltage is not less than 12V before performing following procedures.
* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

e Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* [f DTC is not detected, malfunction is intermittent.

Hint

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1

Check fuel injector, ignition coil connector

(a) Disconnect the negative battery.

(b) Check if fuel injector, ignition coil connector is loose,
and contact between male and female terminals is in
good condition.

[ NG >

Repair and adjust connector, or replace

it.

Check if ignition coil control circuit is abnormal
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(a) Check if ignition coil control circuit is abnormal.

(b) Under normal conditions of control circuit, replace
ignition coil and perform test.

NG > | Check and repair circuit, or replace
ignition coil assembly.

3 Check spark plug

(a) Check spark plug insulating ceramic for cracks;
(b) Check spark plug head electrode for corrosion, damage;

(c) Check if clearance between spark plug head side
electrode and center electrode is normal.

NG > | Replace spark plug assembly.

4 Check if fuel injector control circuit is abnormal

(a) Check if fuel injector control circuit is abnormal.

(b) Under normal conditions of control circuit, replace fuel
injector and perform test.

NG > | Check and repair circuit, or replace fuel
injector assembly.

5 Check fuel quality

(a) Check if fuel quality is abnormal.

NG > | Replace fuel.

6 Check engine system for serious carbon deposition
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(a) Check if fuel injector is dirty or blocked.
(b) Check if electronic throttle is dirty.
(c) Check intake valve for serious carbon deposition.

NG > | Clean engine system.

7 Test engine cylinder pressure

(a) Test if cylinder pressure of each cylinder is met standard
with the cylinder pressure gauge.

NG > | Repair the engine.

8 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Crankshaft Position Sensor Signal Improper/Missing

DTC P033900 Crankshaft Position Sensor “A” Circuit Intermittent
DTC P261700 Crankshaft Position Signal Output Circuit Open
Description

Control Schematic Diagram
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E-204

ECU

E-227

@peed Sensor Power| B18
Speed Sensor Signal B57

Speed Sensor Ground B20

] @D

Speed Sensor

J11060001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

Turn ENGINE START STOP switch to OFF.

Connect the diagnostic tester (the latest software).

Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

If DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1

Check speed sensor connector

(a) Disconnect the negative battery.

(b) Check if speed sensor connector is loose, and contact
between male and female terminals is in good condition.

NG > | Repair and adjust connector, or replace
it.
2 Check speed sensor and signal gear ring condition

(a) Remove the speed sensor.

(b) Check head of speed sensor for a large amount of iron
chips.

(c) Check signal gear ring for tooth missing, damage or iron
chips adhesion.

WWW.DIGITALKHODRO.COM
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NG > | Clean up iron chips or replace damaged
flywheel.

3 Check for short circuit to ground / power supply in speed sensor circuit

(a) Disconnect the speed sensor connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of speed
sensor E-227 (1, 2) with red probe respectively. Check if
circuit is short to ground.

J11070002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of speed
sensor E-227 (1, 2, 3) with red probe respectively.
Check if circuit is short to power supply.

[ T=T ]

(D)

J11080002

NG > | Check and repair wire harness.

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM

4 Check speed sensor signal circuit

(a) Connect the speed sensor connector.
(b) Ignition switch ON.

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure voltage of speed
sensor E-227 (1, 3) with red probe respectively.

o
[e]

Power supply: 5V

Ground: <0.2V

(d) Start the engine.

(e) Using the LED test light, connect clip to battery negative X
terminal, measure speed sensor E-227 (2) with another
end.

Under normal conditions, test light should flash.

NG > | Check and repair wire harness

J11090002

5 Check if circuits of speed sensor themselves are shorted to each other

(a) Using ohm band of multimeter, measure resistances of
speed sensor E-227 (1, 2, 3) with red and black probes
respectively. Check if internal circuits are shorted to
each other.

J11100002

NG > | Replace speed sensor assembly.
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6 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

7 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Knock Sensor (Terminal A/B) Signal Short to Ground/Power Supply/Voltage Too High/Too Low

DTC P032700 Knock Sensor Signal Short to Ground (A)

DTC P032714 Knock Sensor Signal Short to Ground (B)

DTC P032800 Knock Sensor Signal Short to Power Supply (A)

DTC P032815 Knock Sensor Signal Short to Power Supply (B)

DTC P032500 Knock Sensor Signal Circuit Voltage Too Low

DTC P151000 Knock Control System Failure

DTC P032600 g:::l;{'Combustion Vibration Sensor 1 Circuit Bank 1 or Single
Description

Control Schematic Diagram
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E-204

ECU

Knock Sensor-| B47

E-203

Knock Sensor+ B46

1
]
=

Knock Sensor

J11110001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

¢ Connect the diagnostic tester (the latest software).
» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
e |If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1

Check knock sensor connector

(a) Disconnect the negative battery.

(b) Check if knock sensor connector is loose, and contact
between male and female terminals is in good condition.

NG > | Repairand adjust connector, or replace
it.
2 Check knock sensor condition

(a) Check if knock sensor is exposed to oil, coolant, water,
etc. for a long time; Avoid corrosion to sensor.

(b) Check knock sensor fixing bolts for looseness.

Tightening torque: 20 £ 5 N-m

NG > | Clean and tighten fixing bolts to specified

torque.
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3 Check for short circuit to ground / power supply in knock sensor circuit

(a) Disconnect the knock sensor connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of knock
sensor E-203 (1, 2) with red probe respectively. Check if
circuit is short to ground.

J11120002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of knock
sensor E-203 (1, 2) with red probe respectively. Check if
circuit is short to power supply.

J11130002

NG > | Check and repair wire harness.

4 Check knock sensor itself
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(a) Using ohm band of multimeter, measure resistances of
knock sensor E-203 (1, 2) with red and black probes
respectively.

Resistance at ambient temperature should be 4.9
MQ * 20%

(b) Using mV band of multimeter, measure voltages of
knock sensor E-203 (1, 2) with red and black probes
respectively. Using a small hammer to tap near knock
sensor, there should be a voltage signal output at this
time.

J11140002

J11150002

NG > | Replace knock sensor assembly.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.
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e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

[ ok >

Conduct test and confirm malfunction
has been repaired

Intake/Exhaust Camshaft Phaser Sensor Signal Improper

Camshaft Position Sensor "A" Circuit Range/Performance Bank
DTC P034100 1 or Single Sensor
DTC P036600 Exhaust Camshaft Phaser Sensor Signal Improper

DTC Confirmation Procedure

Confirm that battery voltage is not less than 12V before performing following procedures.
¢ Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

+ Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* |f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check phaser solenoid valve, valve body bolt components state

(a) Disconnect the negative battery cable.

(b) Remove intake/exhaust phaser solenoid valve; Check
for blockage or dirty.

(c) Remove intake/exhaust phaser valve body bolts; Check
for blockage or dirt.

[ Ne >

Clean or replace phaser solenoid valve
and valve body bolts.

2 Check engine maintenance condition
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(a) Check if engine oil level is normal, and check for oil
leakage and oil seepage.

(b) Remove valve trim cover, and check engine lubrication
and cleaning conditions, and check for wear or sludge
dirty

NG > | Clean and maintain the engine, replace
the damaged components.

3 Check valve mechanism timing

(a) Check if valve mechanism timing is normal, and check
timing chain for teeth skipping, misalignment,
elongation, etc.

(b) Check camshaft signal plate for misalignment,
looseness, etc.

NG> Replace timing chain or camshaft
assembly.

4 Check intake/exhaust phaser assembly

(a) Check if operating condition of cam phase regulator is
normal (dirt blocked, oil leaked, stuck, etc.).

NG > | Replace intake/exhaust phaser assembly.

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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Exhaust Camshaft Phase Signal Circuit Voltage Low/High

DTC P034200 Camshaft Position Sensor “A" Circuit Low Bank 1 or Single
Sensor
DTC P034300 gamshaft Position Sensor “A" Circuit High Bank 1 or Single
ensor
Description

Control Schematic Diagram

E-204

E-217

ECU

Phase Sensor|B11 2
Ground

Phase Sensor| B30 1
Signal

Phase Sensor|B2 3
Power

Phase Sensor (Intake)

J11160001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* [f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check intake camshaft phaser sensor connector

(a) Disconnect the negative battery.

(b) Check if intake camshaft phaser sensor connector is
loose, and contact between male and female terminals
is in good condition.

NG > Repair and adjust connector, or replace
it.

2 Check for short circuit to ground / power supply in intake camshaft phaser sensor circuit
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(a) Disconnect the intake camshaft phaser sensor
connector.

(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of intake
camshaft phaser sensor E-217 (1, 3) with red probe

respectively. Check if circuit is short to ground.

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure intake camshaft
phaser sensor E-217 (1) with red probe respectively.

Check if circuit is short to power supply.

J11170002

(—\
G
V4]

J11180002

NG >

Check and repair wire harness.

3 Check intake camshaft phaser sensor circuit
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(a) Connect the intake camshaft phaser sensor connector.

(b) Start the engine.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltages of intake

camshaft phaser sensor E-217 (1, 3) with red probe
respectively.

Power supply: 12V

Ground: <0.2V

(d) Using the LED test light, connect clip to battery negative
terminal, measure intake camshaft phaser sensor E-217

(1) with another end.

Under normal conditions, test light should flash.

B

E-217

\

J11190002

NG > | Check wire harness or replace intake

camshaft phaser sensor assembly.

4

Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

5

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction

has been repaired
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Exhaust Camshaft Phaser Signal Circuit Voltage Low/High

DTC P036700 Camshaft Position Sensor “B” Circuit Low (Bank1)
DTC P036800 Camshaft Position Sensor "B" Circuit High (Bank1)
Description

Control Schematic Diagram

E-204

E-218

ECU

Phase Sensor| B10 2
Ground

Phase Sensor| B45 1
Signal

Phase SensolB17 3
Power

Phase Sensor (Exhaust)

J11200001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check exhaust camshaft phaser sensor connector

(a) Disconnect the negative battery.

(b) Check if exhaust camshaft phaser sensor connector is
loose, and contact between male and female terminals
is in good condition.

NG > | Repair and adjust connector, or replace
it.

2 Check for short circuit to ground / power supply in exhaust camshaft phaser sensor
circuit
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(a) Disconnect the exhaust camshaft phaser sensor
connector.

(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of
exhaust camshaft phaser sensor E-218 (1, 3) with red
probe respectively. Check if circuit is short to ground.

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure exhaust camshaft
phaser sensor E-218 (1) with red probe respectively.
Check if circuit is short to power supply.

+n

E-218

N

J11210002

J11220002

NG > | Check and repair wire harness circuit.

3 Check exhaust camshaft phaser sensor circuit
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(a) Connect the exhaust camshaft phaser sensor

connector. @ _
C (—\

(b) Start the engine. «)»
(c) Using voltage band of multimeter, connect black probe e

to battery negative terminal, measure voltages of T —

exhaust camshaft phaser sensor E-218 (1, 3) with red S

probe respectively.

Power supply: 12V

Ground: <0.2V
(d) Using the LED test light, connect clip to battery negative X

terminal, measure exhaust camshaft phaser sensor E-

218 (1) with another end.

Under normal conditions, test light should flash.

J11230002

NG > | Check wire harness or replace exhaust
camshaft phaser sensor assembly.

4 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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Secondary Oil Pump Drive Circuit Open/Short to Ground/Power Supply

DTC PO6DA13 Secondary Oil Pump Drive Circuit Open

DTC P06DB11 Secondary Oil Pump Drive Circuit Short to Ground

DTC P06DC12 Secondary Oil Pump Drive Circuit Short to Power Supply
Description

Control Schematic Diagram

B-139

ECU

Variable Oil
@ Pump Signal A59 2 @ ! @—. EF04

Variable Oil Pump

J11240001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* [f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check variable oil pump connector

(a) Disconnect the negative battery.

(b) Check if variable oil pump connector is loose, and
contact between male and female terminals is in good
condition.

NG > | Repair and adjust connector, or replace
it.
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2 Check variable oil pump power supply fuse

(a) Check if fuse EF04 (15A) of engine compartment fuse
and relay box is damaged.

NG > | Check and repair short circuit

malfunction of circuit.

3 Check for short circuit to ground / power supply in variable oil pump circuit

(a) Disconnect the variable oil pump connector.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistance of Z
variable oil pump E-222 (2) with red probe respectively. 22
Check if circuit is short to ground.

J11250002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure variable oil pump E-
222 (2) with red probe respectively. Check if circuit is
short to power supply.

o
o

J11260002

NG > | Check and repair control circuit.
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4 Check if circuits of variable oil pump themselves are shorted to each other

(a) Using ohm band of multimeter, measure resistances of
variable oil pump (1, 2) with red and black probes
respectively; Check if they are shorted to each other.

NG > | Replace variable oil pump assembly.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > Repair or replace new module.

e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Catalyst System Efficiency Below Threshold Bank 1

DTC P042000 Catalyst System Efficiency Below Threshold Bank 1

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* [f DTC is not detected, malfunction is intermittent.
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Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check pre-catalytic converter

(a) Check pre-catalytic converter for mechanical damage.
(b) Check pre-catalytic converter for lead intoxication.

NG >

Replace pre-catalytic converter

assembly.

2 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

oK >

Conduct test and confirm malfunction
has been repaired

Canister Control Valve Control Circuit Open/Low/High

DTC P044413 Evaporative Emission System Purge Control Valve Circuit Open

DTC P045811 Evaporative Emission System Purge Control Valve Circuit Low

DTC P045912 Evaporative Emission System Purge Control Valve Circuit High
Description

Control Schematic Diagram
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B-139

ECU

Canister Control
A42 2 1
@ Valve Signal i é i @—0 EF04

Canister Control Valve

J11280001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* [f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check canister solenoid valve connector

(a) Disconnect the negative battery.

(b) Check if canister solenoid valve connector is loose, and
contact between male and female terminals is in good

condition.
NG > | Repair and adjust connector, or replace
it.

2 Check canister solenoid valve power supply fuse

(a) Check if fuse EF04 (15A) of engine compartment fuse
and relay box is damaged.

NG > | Check and repair short circuit

malfunction of circuit.
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3 Check for short circuit to ground / power supply in canister solenoid valve circuit

(a) Disconnect the variable oil pump connector.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistance of -
canister solenoid valve E-210 (2) with red probe
respectively. Check if circuit is short to ground.

J11290002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure canister solenoid
valve E-210 (2) with red probe respectively. Check if
circuit is short to power supply.

J11300002

NG > | Check and repair control circuit.

4 Check if circuits of canister solenoid valve themselves are shorted to each other
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(a) Using ohm band of multimeter, measure resistances of
canister solenoid valve E-210 (1, 2) with red and black
probes respectively; Check if they are shorted to each
other.

E-210

J11310002

NG > | Replace canister solenoid valve

assembly.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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Idling Too High/Too Low

DTC P050600 Idle Control System RPM Lower Than Expected
DTC P050A21 Cold Start Idle Control System Performance
DTC P050700 Idle Control System RPM Higher than Expected
DTC P050500 Unreasonable Engine Idling-large Fluctuation
DTC P050A22 Cold Start Idle Control System Performance
DTC P050D00 Cold Start Rough Idle

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check electronic throttle connector

(a) Disconnect the negative battery.

(b) Check if electronic throttle connector is loose, and
contact between male and female terminals is in good
condition.

NG > | Repair and adjust connector, or replace
it.

2 Check electronic throttle condition

(a) Check if electronic throttle is stuck.
(b) Check if electronic throttle is dirty.

NG > | Clean or replace electronic throttle.

3 Check intake manifold for air leakage

(a) Check intake manifold or connecting lines for air
leakage.
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NG > | Replace parts related to air leakage.

4 Check if fuel pressure too low

(a) Check if low/high pressure fuel pressure is too low.

NG > | Replace parts that cause low fuel

pressure

5 Check injector for blockage

(a) Check fuel injector for blockage or leakage.

NG > | Clean or replace fuel injector assembly.

6 Check if exhaust back pressure is too high

(a) Check pre-catalytic converter for blockage.
(b) Check GPF converter for blockage.

NG > | Replace blocked parts or perform
regeneration function.

7 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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Battery Voltage Low Malfunction

DTC P056200 System Voltage Low

DTC Confirmation Procedure

Confirm that battery voltage is not less than 12V before performing following procedures.

Turn ENGINE START STOP switch to OFF.

Connect the diagnostic tester (the latest software).

Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

If DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1

Check battery voltage

(a) Check that battery voltage should not be lower than 12

V.
NG > |Itis necessary to recharge or replace the
battery assembly.
2 Check generating capacity of generator

(a) Check if generating capacity of generator is normal.

Generator output voltage: 13.5V-15V

NG > Replace generator assembly.

Check ECM power supply circuit
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(a) Disconnect the ECM connector (B-139).

(b) Short the main relay switch side with wire harness.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltages of ECM
B-139 (100, 101, 102, 103) with red probe respectively. o o

(d) Or use test light to measure ECM B-139 (100, 101, 102,
103); Test light should be bright.

B [EETCEDE
383 736}3534§33}32B 1R oo sl 76l s 42 3j2 22 1j20]
| oo ipopeprbebp b b

CERERAREETEENE R A WEE
N AR I NIRRT EERE

B-139

\

J11330002

(e) Connect the ECM connector (B-139).

(f) Using voltage band of multimeter, connect black probe
to engine compartment fuse and relay box B-019 (1),
measure ECM B-139 (100, 101, 102, 103) with red
probe respectively. Check if circuit voltage drop value is
too large.

NG > | Check and repair control circuit.

4 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.
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OK > | Conduct test and confirm malfunction

has been repaired

System Battery Voltage High

DTC P056300 System Battery Voltage High

DTC Confirmation Procedure

Confirm that battery voltage is not less than 12V before performing following procedures.

Turn ENGINE START STOP switch to OFF.
Connect the diagnostic tester (the latest software).

Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

If DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1

Check generating capacity of generator

(a) Check if generating capacity of generator is normal.
Generator output voltage: 13.5V-15V

NG > | Replace generator assembly.

2

Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

3

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.
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OK > | Conduct test and confirm malfunction
has been repaired

Starter Relay Control Terminal Circuit Low/High

DTC P061513 Starter Relay Control Circuit Error
DTC P061611 Starter Relay “A” High Circuit Low
DTC P061712 Starter Relay “A” Circuit High

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* If DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check starter relay coil terminal power supply fuse

(a) Check if fuse EF21 of engine compartment fuse and
relay box is blown.

NG > | Check and repair short circuit

malfunction of circuit.

2 Check starter relay

(a) Replace starter relay.

NG > | Replace starter relay.

3 Check for short circuit to ground / power supply in ECM control circuit
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(a) Disconnect the engine compartment fuse and relay box
connector (B-020).

(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, and measure resistance of
ECU B-139 (1) with red probe respectively. Check if
circuit is short to ground.

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, and measure ECM B-139 (1)
with red probe respectively. Check if circuit is short to
power supply.
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J11360002

J11370002

NG > | Check and repair control circuit.

4 Check ECM control circuit

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM

(a) Connect the engine compartment fuse and relay box
connector (B-020).

(b) Short the main relay switch side with wire harness. =

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltage of ECM B-
139 (1) with red probe respectively.

(d) Or use test light to measure ECM B-139 (1); Test light
should be bright.

\

J11380002

NG > | Check and repair control circuit.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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Brake Chamber Vacuum Pressure Sensor Voltage High/Low

DTC P055800 Brake Booster Pressure Sensor Circuit High

DTC P055700 Brake Booster Pressure Sensor Circuit Low

DTC P145000 (BHr%kr:a) Booster Pressure Sensor Circuit Range/Performance

DTC P145100 (Bl_r:\lf(vi Booster Pressure Sensor Circuit Range/Performance
Description

Control Schematic Diagram

B-139

ECU

Brake Vacuum|A27

B-026

Sensor Signal

Brake Vacuum)|

Sensor Power

Brake Vacuum |A9

Sensor Ground

Brake Vacuum Sensor

J11390001

DTC Confirmation Procedure

Confirm that battery voltage is not less than 12V before performing following procedures.
Turn ENGINE START STOP switch to OFF.
Connect the diagnostic tester (the latest software).

Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

If DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check vacuum pressure sensor connector

(a) Disconnect the negative battery.

(b) Check if vacuum pressure sensor connector is loose,
and contact between male and female terminals is in
good condition.

NG >

Repair and adjust connector, or replace

it.
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2 Check brake vacuum booster system for damage or air leakage

(a) Check brake vacuum booster system each line for
damage, or connecting pipe port for air leakage,
vacuum pump for abnormal operation, etc.

NG > | Repair or replace the damaged parts
related to brake booster system.

3 Check for short circuit to ground / power supply in vacuum pressure sensor

(a) Disconnect the vacuum pressure sensor connector.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of
vacuum pressure sensor B-030 (1, 2, 3) with red probe
respectively. Check if circuit is short to ground.

J11400002
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(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of
vacuum pressure sensor B-030 (1, 2, 3) with red probe
respectively. Check if circuit is short to power supply.

J11410002

NG > | Check and repair wire harness.

4 Check vacuum pressure sensor voltage signal

(a) Connect vacuum pressure sensor and ECM connectors.
(b) Ignition switch ON.

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure voltage of vacuum
pressure sensor B-030 (1, 2, 3) with red probe
respectively.

Power supply: 5V
Ground: <0.2V

Depress brake pedal consecutively; Signal voltage
should vary in accordance with pressure.

[o]

B-026
Gr

\

J11420002

NG > | Check and repair wire harness, or replace
vacuum pressure sensor.
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5 Check vacuum pressure sensor itself

(a) Using ohm band of multimeter, measure resistance
between vacuum pressure sensor B-030 (1, 3), and
resistance between (1, 2) with red and black probes
respectively. Check if internal circuits are shorted to
each other.

o
o X}

Resistance at ambient temperature: 1 KQ ~ 2 KQ

J11430002

NG > | Replace vacuum pressure sensor

assembly.

6 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

7 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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AIC Compressor Circuit Voltage Too Low/Too High

DTC P064513 A/C Clutch Relay Circuit Open

DTC P064611 A/C Compressor Relay Circuit Low

DTC P064712 A/C Compressor Relay Control Circuit High
Description

Control Schematic Diagram

B-139
E-236
ECU A/C Compressor
Clutch SW
et D
EF42
q
—>— |, EFa2
8rl o 30 °
Air Conditioner A24 85 86
Compressor Relay
AC Clutch RLY
(ERY19)

J11440001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check A/C compressor relay coil terminal power supply fuse

(a) Check if fuse EF42 of engine compartment fuse and
relay box is blown.

NG > | Check and repair short circuit

malfunction of circuit.

2 Check A/C compressor relay
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(a) Replace A/C compressor relay.

[ NG >

Replace A/C compressor relay

3 Check for short circuit to ground / power supply in ECM control circuit

(a) Unplug the A/C compressor relay.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, and measure resistance of
ECU B-139 (24) with red probe respectively. Check if

circuit is short to ground.

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, and measure ECM B-139 (24)
with red probe respectively. Check if circuit is short to

power supply.

[ N6 >
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J11450002

J11460002

Check and repair control circuit.
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4 Check ECM control circuit

(a) Connect A/C compressor relay.

(b) Short the main relay switch side with wire harness.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltage of ECM B-

2 EEREEREEDTE M0 A
[EE R EE AR EREEAR

d765453525150 RETNERINE

139 (24) with red probe respectively. o o ﬁwwﬂmmm
(d) Or use test light to measure ECM B-139 (24); Test light LT
should be bright. —

J11470002

NG > | Check and repair control circuit.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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Intake VVT Control Circuit Voltage Too Low/Too High

DTC P208800 “A" Camshaft Position Actuator Control Circuit Low Bank 1
DTC P208900 “A" Camshaft Position Actuator Control Circuit High Bank 1
Description

Control Schematic Diagram

B-139

ECU

: ; : Variable Valve | A41 2 1
Timing-Intake ii i @—.EF(V‘-

Signal

Variable Valve
Timing-Intake

E-211

J10280001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* [f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check intake phaser solenoid valve connector

(a) Disconnect the negative battery.

(b) Check if intake phaser solenoid valve connector is
loose, and contact between male and female terminals
is in good condition.

NG > | Repair and adjust connector, or replace
it.

2 Check intake phaser solenoid valve power supply fuse
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(a) Check if fuse EF04 of engine compartment fuse and
relay box is blown.

NG > | Check and repair short circuit

malfunction of circuit.

3 Check for short circuit to ground / power supply in intake phaser solenoid valve circuit

(a) Disconnect the intake phaser solenoid valve connector.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistance of intake
phaser solenoid valve E-211 (2) with red probe
respectively. Check if circuit is short to ground.

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistance of intake
phaser solenoid valve E-211 (2) with red probe
respectively. Check if circuit is short to power supply.

J11490002

J11500002

NG > | Check and repair control circuit.
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4 Check intake phaser solenoid valve control circuit

(a) Connect the intake phaser solenoid valve connector.
(b) Turn the ignition switch to ON.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltage of intake
phaser solenoid valve E-211 (2) with red probe. o o

(d) Or use test light to measure intake phaser solenoid
valve E-211 (2); Test light should be bright.

\

J11510002

NG > | Check and repair control circuit.

5 Check if circuits of intake phaser solenoid valve themselves are shorted to each other

(a) Using ohm band of multimeter, measure resistances of
intake phaser solenoid valve E-211 (1, 2) with red and
black probes respectively; Check if they are shorted to
each other.

E-211

J11520002

NG > | Replace intake phaser solenoid valve
assembly.
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6 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning

vehicle.

oK >

Repair or replace new module.

e

7 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

oK >

Conduct test and confirm malfunction
has been repaired

Exhaust VVT Control Circuit Voltage Too Low/Too High

DTC P209000 “B" Camshaft Position Actuator Control Circuit Low Bank 1
DTC P209100 “B" Camshaft Position Actuator Control Circuit High Bank 1
Description

Control Schematic Diagram
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B-139

ECU

Variable Valve
A41 2 1
@ Timing-Exhaust i é i @—’EFO4

Signal

Variable Valve
Timing-Exhaust

E-212

J10320001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

¢ Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* If DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check exhaust phaser solenoid valve connector

(a) Disconnect the negative battery.

(b) Check if exhaust phaser solenoid valve connector is
loose, and contact between male and female terminals
is in good condition.

NG > | Repair and adjust connector, or replace
it.

2 Check exhaust phaser solenoid valve power supply fuse

(a) Check if fuse EF04 15A of engine compartment fuse
and relay box is blown.

NG > | Check and repair short circuit

malfunction of circuit.
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3 Check for short circuit to ground / power supply in exhaust phaser solenoid valve circuit

(a) Disconnect the exhaust phaser solenoid valve
connector.

(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistance of
exhaust phaser solenoid valve E-212 (2) with red probe
respectively. Check if circuit is short to ground.

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistance of exhaust
phaser solenoid valve E-212 (2) with red probe
respectively. Check if circuit is short to power supply.

ala
o o

J11540002

J11550002

NG > | Check and repair control circuit.

4 Check exhaust phaser solenoid valve control circuit
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(a) Connect exhaust phaser solenoid valve connector.
(b) Turn the ignition switch to ON.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltage of exhaust

phaser solenoid valve E-212 (2) with red probe.

(d) Or use test light to measure exhaust phaser solenoid
valve E-212 (2); Test light should be bright.

J11560002

NG > | Check and repair control circuit.

5

Check if circuits of exhaust phaser solenoid valve themselves are shorted to each other

(a) Using ohm band of multimeter, measure resistances of
exhaust phaser solenoid valve (1, 2) with red and black
probes respectively; Check if they are shorted to each

other.
NG > | Replace exhaust phaser solenoid valve
assembly.
6 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.
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7 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Air-fuel Ratio Closed Loop Control Correction

DTC P217700 System Too Lean Off Idle Bank 1

DTC P217800 System Too Rich Off Idle Bank 1

DTC P218700 System Too Lean at Idle Bank 1

DTC P218800 System Too Lean at Idle Bank 1

DTC P219500 02 Sensor Signal Biased/Stuck Lean Bank 1 Sensor 1
DTC P219600 02 Sensor Signal Biased/Stuck Rich Bank 1 Sensor 1
DTC P241400 02 Sensor Exhaust Sample Error Bank 1 Sensor 1
DTC P209700 Post Catalyst Fuel Trim System Too Rich Bank 1

DTC P209600 Post Catalyst Fuel Trim System Too Lean Bank 1

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check upstream oxygen sensor

(a) Depress the accelerator pedal sharply under idling
condition, oxygen pump control voltage of oxygen
sensor should be lower than 2.5 V at this time.

(b) Oxygen pump control voltage of oxygen sensor should
be higher than 2.5 V when releasing the accelerator

pedal quickly.
NG > | Replace upstream oxygen sensor
assembly.
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2

Check intake pressure/temperature sensor

(a) Check intake pressure/temperature sensor (pressure
signal).

Under idling state: Approximately 1V

When the vehicle accelerates rapidly, voltage can
instantly reach 4 V, and then drop to approximately

1.7V
NG > | Replace intake pressure/temperature
sensor
3 Check fuel system

(a) Check if low/high pressure fuel pressure is within the
proper range.

(b) Check if fuel injector is dirty.

NG > | Replace fuel system damaged parts or

clean fuel injector.

4

Check intake system

(a) Check intake manifold, etc. to determine each line for air
leakage.

NG > | Replace the leaked or damaged parts.

Reconfirm DTCs
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(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Downstream Oxygen Sensor Deteriorated

DTC P227000 02 Sensor Signal Biased&Stuck Lean Bank 1 Sensor 2
DTC P227100 02 Sensor Signal Biased&Stuck Rich Bank 1 Sensor 2
DTC P013A00 02 Sensor Slow Response - Rich to Lean Bank 1 Sensor 2

DTC Confirmation Procedure

Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

¢ Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check downstream oxygen sensor

(a) Check if downstream oxygen sensor heating resistance
is normal.

Resistance at ambient temperature: 7 ~11 Q

(b) Check if downstream oxygen sensor signal voltage is
normal.

It is normal when signal voltage fluctuates slightly
from 0.55t0 0.65 V

NG > | Replace downstream oxygen sensor
assembly.

2 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.
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OK > | Conduct test and confirm malfunction
has been repaired

Turbocharger Boost Pressure Too High

DTC P023400 Turbocharger Boost Pressure Too High

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* If DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check turbocharger relief valve

(a) Check turbocharger relief valve connector for looseness
or poor contact.

(b) Check if turbocharger relief valve stuck.

NG > | Replace turbocharger relief valve

assembly.

2 Check exhaust gas by-pass valve

(a) Pull exhaust gas by-pass valve pulling rod with hand to
check that it can move smoothly and there is no stuck.

NG > | Replace turbocharger assembly.

3 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.
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OK > | Conduct test and confirm malfunction
has been repaired

Turbocharger Pressure Sensor Short to Ground/Power Supply

DTC P023700 Turbocharger/Supercharger Boost Sensor "A" Circuit Low
DTC P023800 Turbocharger/Supercharger Boost Sensor "A" Circuit High
Description

Control Schematic Diagram

B-139 E-204 Q-012

Pressure Signal
ECU ¢

Temperature | B29 2
Signal

j q
Boost Pressure| A18 3 N

Sensor Power

Boost Pressure | A12 1 |
Sensor Ground

Boost Pressure Sensor

J10680001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check boost pressure/temperature sensor connector

(a) Disconnect the negative battery.

(b) Check if boost pressure/temperature sensor connector
is loose, and contact between male and female
terminals is in good condition.

NG > | Repair and adjust connector, or replace
it.
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Check for short circuit to ground / power supply in boost pressure/temperature sensor
circuit

(a) Disconnect the boost pressure/temperature sensor
connector.

(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of boost
pressure/temperature sensor Q-012 (1, 3, 4) with red
probe respectively. Check if circuit is short to ground.

J11590002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of boost
pressure/temperature sensor Q-012 (1, 3, 4) with red
probe respectively. Check if circuit is short to power

supply.

J11600002

NG > | Check and repair control circuit.

3 Check boost pressure/temperature sensor control circuit
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(a) Connect boost pressure/temperature sensor connector.
(b) Turn the ignition switch to ON.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltages of boost
pressure/temperature sensor Q-012 (1, 3, 4) with red
probe respectively.

Power supply terminal: 5V
Ground terminal: < 0.2V

Signal voltage varies in accordance with
turbocharger line pressure

J11610002

NG > | Check and repair control circuit, or
replace boost pressure/temperature
sensor.
4 Check if circuits of boost pressure/temperature sensor themselves are shorted to each
other

(a) Using ohm band of multimeter, measure resistances of
boost pressure/temperature sensor Q-012 (1, 3, 4) with
red and black probes respectively; Check if they are

shorted to each other M
horted t h other. HQ%

Q-012

J11620002

NG > | Replace boost pressure/temperature
sensor assembly.
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5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Booster Exhaust Gas Control Circuit Open, Voltage Too High or Too Low

DTC P024300 Booster Exhaust Gas Control Circuit Open

Booster Exhaust Gas Control Circuit Voltage Too High or Too

DTC P024600 L
ow

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

¢ Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* [f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check exhaust gas bypass actuator connector

(a) Disconnect the negative battery.

(b) Check if exhaust gas bypass actuator connector is
loose, and contact between male and female terminals
is in good condition.
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NG >

Repair and adjust connector, or replace
it.

Check whether the exhaust gas bypass actuator circuit is short to ground or power
supply

(a) Disconnect the exhaust gas bypass actuator connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of
exhaust gas bypass actuator E-223 (2, 6) with red probe
respectively. Check if circuit is short to ground.

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of
exhaust gas bypass actuator E-223 (2, 6) with red probe
respectively. Check if circuit is short to power supply.

J11640002

E
S——~

Q

E-223

J11650002

Check and repair control circuit.
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Check whether the exhaust gas bypass actuator is short to each other

(a) Using ohm band of multimeter, measure resistances of
exhaust gas bypass actuator E-223 (2, 6) with red and
black probes respectively; Check if they are shorted to

|[4][e
11315
~—

E-223

J11660002

each other.
@ Replace the exhaust gas bypass actuator
assembly.

4

Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

5

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction

has been repaired

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM

Turbocharger Boost Pressure Too Low

DTC P029900 Turbocharger Boost Pressure Too Low

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

¢ Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check air filter

(a) Check if air filter is dirty, blocked, etc.

NG > | Replace the air filter assembly.

2 Check each connecting line of turbocharger

(a) Check each connecting line of turbocharger for falling
off, damage or air leakage, etc.

NG > | Replace the damaged line.

3 Check exhaust gas by-pass valve

(a) Pull exhaust gas by-pass valve pulling rod with hand,
there should be no stuck.

NG > | Replace turbocharger assembly.

4 Check relief solenoid valve
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(a) Check that relief solenoid valve connector is not loose
or does not fall off.

(b) Check if relief solenoid valve is stuck at normally open

position.

NG >

Replace relief solenoid valve assembly.

5 Check turbocharger

(a) Check operation parts such as turbine, impeller for
damage or blade missing.

[ N6 >

Replace turbocharger assembly.

6 Check if exhaust back pressure is too high

(a) Check pre-catalytic converter for blockage.
(b) Check GPF particulate filter for blockage.

| Ne >

Replace pre-catalytic converter assembly
or perform GPF regeneration.

7 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

[ x>

Conduct test and confirm malfunction
has been repaired

Turbocharger/Supercharger Bypass Valve "A" - Mechanical

DTC

P226100

Turbocharger/Supercharger Bypass Valve "A" - Mechanical
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DTC Confirmation Procedure

Confirm that battery voltage is not less than 12V before performing following procedures.

Turn ENGINE START STOP switch to OFF.

Connect the diagnostic tester (the latest software).

Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1

Check relief solenoid valve

(a) Check that relief solenoid valve connector is not loose
or does not fall off.

(b) Check if relief solenoid valve is not stuck.

NG >

Replace relief solenoid valve assembly.

2

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

oK >

Conduct test and confirm malfunction
has been repaired

Upstream Oxygen Sensor RE Line, IPE Line Open

DTC P224300 02 Sensor Negative Current Control Circuit Open Bank 1
Sensor 1

DTC P225100 02 Sensor Negative Current Control Circuit Open Bank 1
Sensor 1

DTC P013000 Upstream Oxygen Sensor Compensating Circuit Open
02 Sensor Positive Current Control Circuit Open Bank 1 Sensor

DTC P223700 1 (Close to ECM)

DTC Confirmation Procedure

Confirm that battery voltage is not less than 12V before performing following procedures.

Turn ENGINE START STOP switch to OFF.

Connect the diagnostic tester (the latest software).

Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
If DTC is not detected, malfunction is intermittent.
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Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check upstream oxygen sensor connector

(a) Disconnect the negative battery.

(b) Check if upstream oxygen sensor connector is loose,
and contact between male and female terminals is in
good condition.

NG > | Repairand adjust connector, or replace
it.

2 Check upstream oxygen sensor circuit for open

(a) Disconnect the upstream oxygen sensor connector.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
ECM B-139 (48, 49, 66, 67), measure resistances of
upstream oxygen sensor E-219 (1, 2, 5, 6) with red
probe respectively. Check the circuit for open.

[e]
(o X

-
[57]%5] EEEEEREEIEEEAEEABAR

BB 7Refspaps, B iRoRoRep RepsRa23R22 10
ﬂ

J11670002

NG > | Check and repair control circuit.

3 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM

OK > | Repair or replace new module.

e

4 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Network Malfunction

DTC U012287 Lost Communication With ESP (Electronic Stability Program)
DTC U014687 Lost Communication With GW (Gateway)

DTC U012687 Lost Communication With SAS (Steering Angle)

DTC u010187 Lost Communication With TCM (Transmission Controller)
DTC u110017 CAN Module Input Power Voltage High

DTC P1388 24 Gnmrlzgesn;::mgerature Sensor Cold Start Test Positive Deviation
DTC P1388 23 S::,?;ignTﬁT&zrsa;ﬂ;ebiensor Cold Start Test Negative

DTC P0070 Ambient Air Temperature Sensor Circuit "A"

DTC uo0128 Lost Communication With EPB Module

DTC Uo0131 Lost Communication With EPS (HS CAN)

DTC uo151 Lost Communication With Airbag Module (SDM) (HS CAN)
DTC uo0073 Control Module Communication Bus 1 Off (CAN1 Bus off)
DTC P150100 Airbag Communicate Message Unplausible

DTC P150000 EMS Received Crash Signal

DTC U015187

DTC U010387

DTC U012887 | L ose Communication With ABM/EGS/EPB/MFS/PEPS/SAM/
DTC U118787 EBS/DECOS or Signal Abnormal

DTC U024887

DTC U021287
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DTC uo01B000

DTC U010987

DTC U041681

DTC U040281

DTC U045281

DTC U042281

DTC U042481

adlt U040481 | pata Received by ECM from ESP/TCM/ABM/BCM/CLM/EGS/
DTC U041781 EPB/FPC/ICM/MFS/PEPS/SAM Module not Reliable

DTC U041081

DTC U042381

DTC uo59B81

DTC U042681

DTC U042981

DTC U007388 CAN1 Bus OFF (Communication Closed)

DTC uo010187 Lost Communication With TCM (Transmission Controller)
DTC U012287 Lost Communication With ESP (Electronic Stability Program)
DTC U015587 Lost Communication With IP (Instrument Cluster)

DTC U016487 Communication between ECM and AC Control Module Failure
DTC u014087 Lost Communication With BCM (Body Control Module)

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and

component information.
Refer to diagnosis in CAN network section.

Response Reception Time Out/Error of LIN Bus (Contact Between EMS and Intellectual Generator)

Response Reception Time Out Error of LIN Bus (Contact
DTC P141500 Between EMS and Intellectual Generator)

Checksum Error of LIN Bus (Contact Between EMS and
DTC P141700 Intellectual Generator)
DTC P144200 Communication Fault of Generator
DTC P144100 Mechanical Fault of Generator
DTC P144000 Generator Circuit Error
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DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check generator connector

(a) Disconnect the negative battery.

(b) Check if generator connector is loose, and contact
between male and female terminals is in good condition.

NG > | Repair and adjust connector, or replace
it.

2 Check LIN line voltage

(a) Disconnect the generator connector.

(b) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltage of
generator LIN line with red probe respectively.

Equivalent voltage: Approximately 10 V

OK > | Replace generator.

3 Check for short circuit to ground / power supply in LIN line
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(a) Disconnect the generator connector.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, and measure resistance of
ECU B-139 (47) with red probe respectively. Check if
circuit is short to ground.

—

J11690002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, and measure resistance of
ECM B-139 (47) with red probe respectively. Check if
circuit is short to power supply.

19]18]17]16]15{14]13[12]11]10{9 |8 | 7|6 |5]4]3|2]1
383736353433 213 1|30[2928|12726]2524]2 3222 1]20]

J11700002

NG > | Check and repair control circuit.

4 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.
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5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Immobilizer Malfunction

DTC P051300
DTC P063300
DTC P161000
DTC P161400 Immobilizer Malfunction
DTC P161200
DTC P161300
DTC P161100

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and

component information.
Refer to diagnosis in immobilizer system section.

Canister Vent Valve Stuck Normally Closed

DTC P242200 Canister Vent Valve Stuck Normally Closed

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.
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Check canister vent valve

(a) Check if line or charcoal canister filter at canister vent
valve is blocked.

(b) Check if canister vent valve is stuck closed position.

[ NG >

Replace charcoal canister filter or
canister vent valve.

2

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

[ ok >

has been repaired

Conduct test and confirm malfunction

Fuel Tank Pressure Sensor Malfunction

DTC P045300 Fuel Tank Pressure Sensor Signal Short to Power Supply
DTC P045200 Fuel Tank Pressure Sensor Signal Short to Ground
DTC P128200 EVAP System Pressure Sensor/Switch Circuit Range
Performance
EVAP System Pressure Sensor/Switch Circuit Range
DTC P128300 Performance
EVAP System Pressure Sensor&Switch Circuit Range
DTC P04512A Performance
DTC P045125 EVAP System Pressure Sensor&Switch Circuit Range
Performance
DTC P045128 EVAP System Pressure Sensor/Switch Circuit Range
Performance
Description

Control Schematic Diagram
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E-204

B-057

ECU

Sensor Ground | B6 2

Electronic B16 3
Throttle Power

Fuel Tank Pressure |B31 1
Sensor Signal

Fuel Tank Pressure Sensor

J11710001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check fuel tank pressure sensor connector

(a) Disconnect the negative battery.

(b) Check if fuel tank pressure sensor connector is loose,
and contact between male and female terminals is in
good condition.

NG > | Repair and adjust connector, or replace
it.

2 Check canister vent valve

(a) Check if line or charcoal canister filter at canister vent
valve is blocked.

(b) Check if canister vent valve is stuck closed or normally
open position.

NG > Replace charcoal canister filter or
canister vent valve.
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3 Check for short circuit to ground / power supply in fuel tank pressure sensor circuit

(a) Disconnect fuel tank pressure sensor connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of fuel
tank pressure sensor B-092 (1, 2, 3) with red probe
respectively. Check if circuit is short to ground.

J11720002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of fuel
tank pressure sensor B-092 (1, 2, 3) with red probe
respectively. Check if circuit is short to power supply.

J11730002

NG > | Check and repair control circuit.

4 Check if circuits of fuel tank pressure sensor themselves are shorted to each other
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(a) Using ohm band of multimeter, measure resistances of
fuel tank pressure sensor B-092 (1, 2, 3) with red and
black probes respectively; Check if they are shorted to
each other.

J11740002

NG > | Replace fuel tank pressure sensor
assembly.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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Fuel Level Sensor Malfunction

DTC P046300 Fuel Level Sensor "A" Circuit High

DTC P046200 Fuel Level Sensor “A” Circuit Low

DTC P25B000 Fuel Level Sensor "A" Stuck

DTC P046129 Fuel Level Sensor Unreasonable
Description

Control Schematic Diagram

Domain Controller
(Instrument Cluster)

Fuel Sensor| 21

Fuel

Auxiliary [ 22 18IS 17 Fuel
Signal Ll Level
Sensor
Sensor | 3.

Ground

4WD Oil Pump Sensor

J11750001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

e Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Startengine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* [f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check fuel pump connector

(a) Disconnect the negative battery.

(b) Check if fuel pump connector is loose, and contact
between male and female terminals is in good condition.

NG > | Repair and adjust connector, or replace
it.
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2 Check for short circuit to ground / power supply in fuel level sensor circuit

(a) Disconnect the fuel level sensor connector.

(b) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of fuel
level sensor B-151 (1, 2) with red probe respectively.
Check if circuit is short to ground.

(c) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of fuel
level sensor B-151 (1, 2) with red probe respectively.
Check if circuit is short to power supply.

NG > |Checkand repair control circuit.

3 Check if circuits of fuel level sensor themselves are shorted to each other or opened

(a) Using ohm band of multimeter, measure resistances of
fuel level sensor B-151 (1, 2) with red and black probes
respectively; Check if they are shorted to each other or
opened.

NG > | Replace fuel level sensor assembly.

4 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

5 Reconfirm DTCs
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(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Evaporation System Leakage Malfunction

DTC P044200 EVAP System Leak Detected (Small Leak)

DTC P045500 EVAP System Leak Detected (Large Leak)

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Startengine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check fuel tank cap

(a) Check if fuel tank cap is tightened, and check if internal
seal ring is deformed.

(b) Check fuel tank cap for damage or leaked port.

NG > | Repair and adjust or replace fuel tank
assembly.

2 Check evaporation system connecting line

(a) Check each line for damage or small hole, etc.

(b) Check each line joint is clamped into place and check if
worm clamp is tightened.

NG > Repair and adjust or replace the damaged
parts.
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3 Check charcoal canister

(a) Check charcoal canister for damage or small hole, etc.
(b) Check if connecting pipe joint is clamped into place.

NG >

Repair and adjust or replace charcoal
canister assembly.

4 Check canister vent valve

(a) Check if canister vent valve is not closed tightly or stuck.

NG >

Replace canister vent valve assembly.

5 Check canister solenoid valve

(a) Check if canister solenoid valve is not closed tightly or

stuck.

NG >

Replace canister solenoid valve

assembly.

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

oK >

Conduct test and confirm malfunction
has been repaired

High/Low Load Desorption Line Malfunction - Canister Solenoid Valve

DTC

P049700

EVAP System Low Purge Flow

DTC

P04F000

EVAP System High Pressure Purge
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DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check low/high load desorption line

(a) Check each connecting line for breakage, damage or
small hole, etc.

(b) Check if line check valve is damaged or inoperative.

(c) Check connection position between intake hose and
desorption line for blockage.

NG > | Repair and adjust or replace the damaged
parts.

2 Check canister vent valve

(a) Check if canister vent valve is stuck closed position.

NG > | Replace canister vent valve assembly.

3 Check canister solenoid valve

(a) Check if canister solenoid valve is stuck closed position.

NG > Replace canister solenoid valve

assembly.

4 Reconfirm DTCs
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(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Desorption pressure sensor malfunction

DTC P046800 EVAP Purge Flow Sensor Circuit High

DTC P046700 EVAP Purge Flow Sensor Circuit Low

DTC P128500 EVAP Purge Flow Sensor Circuit Range Performance

DTC P128600 EVAP Purge Flow Sensor Circuit Range Performance
Description

Control Schematic Diagram

E-204

E-205

ECU

Pressure Sensor Power| B3 1

B26 3

Pressure Sensor Powerr|

B9 2

Desorption Pressure Sensor

J11790001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check desorption pressure sensor connector
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(a) Disconnect the negative battery.

(b) Check if desorption pressure sensor connector is loose,
and contact between male and female terminals is in
good condition.

NG > | Repair and adjust connector, or replace
it.

2 Check high load desorption line

(a) Check each connecting line for breakage, damage or
small hole, etc.

(b) Check if line check valve is damaged or inoperative.

(c) Check connection position between intake hose and
desorption line for blockage.

NG > | Repair and adjust or replace the damaged
parts.

3 Check for short circuit to ground / power supply in desorption pressure sensor circuit

(a) Disconnect the desorption pressure sensor connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of
desorption pressure sensor E-205 (1, 2, 3) with red
probe respectively. Check if circuit is short to ground.

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of
desorption pressure sensor E-205 (1, 2, 3) with red
probe respectively. Check if circuit is short to power

supply.

NG > | Check and repair control circuit.

Check if circuits of desorption pressure sensor themselves are shorted to each other or
opened
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(a) Using ohm band of multimeter, measure resistances of
desorption pressure sensor E-205 (1, 2, 3) with red and
black probes respectively; Check if they are shorted to
each other or opened.

NG > | Replace desorption pressure sensor
assembly.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Cylinder 1/ Cylinder 2 / Cylinder 3 / Cylinder 4 CVO Self-learning Adjustment Reach Upper Limit/

Lower Limit Malfunction

DTC P02CDO00 Cylinder 1 Fuel Injector Offset Learning At Max Limit
DTC P02D100 Cylinder 3 Fuel Injector Offset Learning At Max Limit
DTC P02D300 Cylinder 4 Fuel Injector Offset Learning At Max Limit
DTC P02CF00 Cylinder 2 Fuel Injector Offset Learning At Max Limit
DTC P02CCO00 Cylinder 1 Fuel Injector Offset Learning At Min Limit
DTC P02D000 Cylinder 3 Fuel Injector Offset Learning At Min Limit
DTC P02D200 Cylinder 4 Fuel Injector Offset Learning At Min Limit
DTC P02CEO00 Cylinder 2 Fuel Injector Offset Learning At Min Limit
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DTC P062B9A

Internal Control Module Fuel Injector Control Performance -
DTC P062B64 Component Internal Failure
DTC P062B96

Cylinder 1 Injector Circuit Range/Performance - Signal
DTC P126100 | pjausibility Failure

Cylinder 3 Injector Circuit Range/Performance - Signal
DTC P126300 | pjaysibility Failure

Cylinder 4 Injector Circuit Range/Performance - Signal
DTC P126400 | pjausibility Failure

Cylinder 2 Injector Circuit Range/Performance - Signal
DTC P126200 | pjausibility Failure

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check injector connector

(a) Disconnect the negative battery.

(b) Check fuel injector connector for looseness or poor
contact, and contact between male and female
terminals is in good condition.

NG > | Repairand adjust connector, or replace
it.

2 Check fuel injector

(a) Remove the fuel injector assembly.
(b) Check fuel injector for blockage or leakage.

NG > | Clean or replace fuel injector assembly.
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3

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

oK >

Conduct test and confirm malfunction
has been repaired

Cylinder 1/ Cylinder 2 / Cylinder 3 / Cylinder 4 Fuel Injector Control Circuit Short

DTC P02EEO0O Cylinder 1 Fuel Injector Control Circuit Short
DTC P02EF00 Cylinder 2 Fuel Injector Control Circuit Short
DTC P02F000 Cylinder 3 Fuel Injector Control Circuit Short
DTC P02F100 Cylinder 4 Fuel Injector Control Circuit Short

Cylinder 1 or Cylinder 4 Fuel Injector Control Circuit Short to
DTC P214800 Power Supply

Cylinder 2 or Cylinder 3 Fuel Injector Control Circuit Short to
DTC P215100 Power Supply

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.
* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.
Take troubleshooting of cylinder 1 fuel injector as an example.

1

Check injector connector

(a) Disconnect the negative battery.

(b) Check if fuel injector connector is loose, and contact
between male and female terminals is in good condition.

NG >

Repair and adjust connector, or replace

it.

Check if fuel injector control terminal is short to ground/power supply or short to each
other
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(a) Disconnect the injector connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of fuel
injector E-241 (1, 2) with red probe respectively. Check
if circuit is short to ground.

0N
=3

E-241

N

+n n—

J11800002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of fuel
injector E-241 (1, 2) with red probe respectively. Check
if circuit is short to power supply.

N
=9

E-241

J11810002
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(e) Using ohm band of multimeter, measure resistances of
fuel injector E-241 (1, 2) with red and black probes

respectively. Check if circuits are shorted to each other.

D
()

‘ e L

E-241

J11820002

NG > | Check and repair circuit.

Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

4

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction

has been repaired

Electronic Throttle 1st Path / 2nd Path Signal Voltage Minimum / Maximum / Improper

DTC P012200 Electronic Throttle 1st Path / 2nd Path Signal Voltage Minimum
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DTC P022200
DTC P012300 . . .
Electronic Throttle 1st Path / 2nd Path Signal Voltage Maximum
DTC P022300
DTC P012100 . .
Electronic Throttle 1st Path / 2nd Path Signal Voltage Improper
DTC P022100
Description

Control Schematic Diagram

E-204

E C U Electronic

w
B
o

-

_

Throttle Signal

Electronic B16

T

Throttle Power

Electronic
Throttle Signal

()]

Sensor Groun:

Electronic|gg4

Throttle +

Electronic |B86

3
O

Throttle -

Electronic Throttle

J11830001

DTC Confirmation Procedure

Confirm that battery voltage is not less than 12V before performing following procedures.
¢ Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* |f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check electronic throttle connector

(a) Disconnect the negative battery.

(b) Check if electronic throttle connector is loose, and
contact between male and female terminals is in good

condition.

[ NG >

Repair and adjust connector, or replace

it.
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2 Check electronic throttle internal resistance

(a) Using ohm band of multimeter, measure if resistances of
electronic throttle E-208 (2 - 6) and (2 - 5) are normal
with red and black probes respectively.

Resistance values should change continuously
when the valve plate is toggled by hand

[e]
[e]

\
i)
|_-.- |:||:||:||:|:|:|

A =N\l
|['<,7J\
\

J11840002

NG > | Replace electronic throttle assembly.

Check for short circuit to ground / power supply or short to each other in electronic
throttle line

(a) Disconnect the electronic throttle connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, and measure resistances of
electronic throttle E-208 (3, 5, 6) with red probe
respectively. Check if circuit is short to ground.

J11850002
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(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, and measure resistances of
electronic throttle E-208 (3, 5, 6) with red probe
respectively. Check if circuit is short to power supply.

|7 i\ﬂ
N\ [«1s1e] )/
NS E B

E-208

W o

J11860002

(e) Using ohm band of multimeter, measure resistances of
electronic throttle E-208 (2, 3, 5, 6) with red and black
probes respectively. Check if circuits are shorted to
each other.

E-208

J11870002

NG > | Check and repair circuit.

4 Check electronic throttle position sensor power supply / ground / signal
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(a) Connect electronic throttle and ECM connector (E-204)
(b) Turn ENGINE START STOP switch to ON.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, and measure voltages of
electronic throttle E-208 (2, 3, 5, 6) with red probe
respectively.

oc
)
4

:
<]

o
o

E-208

Power supply terminal: 5V

Ground terminal: < 0.2V

The sum of signal 1 voltage and signal 2 voltage is
approximately 5V

J11880002

(d) Using voltage band of multimeter (voltage drop
method), connect black probe to ECM E-204 (40, 16,
34, 6), measure electronic throttle E-208 (2, 3, 5, 6) with
red probe

Test voltage drop value should be less than
approximately 0.2 V

o
[e]

[15014]13]12]1110[ 9 | 8] 7 |6d5)4 ]3] 2|1
30jeopsfe7opsieafafefe 1 18]17]16]
EHEED

[6059}5857|5655154] 1j5049)
757417 3|72J7 1]70j6 96 816 7§66 651646 3626 1
n n

Il— | —

Syl U083 713635134 33132)3 1

I
I 1

E-204

J11890002

NG > | Repair or replace wire harness.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.
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e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

[ ok >

Conduct test and confirm malfunction
has been repaired

Electronic Throttle Spring Inspection Malfunction Minimum, Maximum / Deviation Between

Throttle Target Opening Angle and Actual Opening Angle / Adjustment / Drive Level Malfunction

DTC P155400

DTC P155500 Max Error of DV-E Return Spring Check Failure
DTC P156100

DTC P156000 Electronic Throttle PID Adjustment Malfunction
DTC P210000

DTC P210300

DTo Ho1 0600 Electronic Throttle Drive Level Malfunction
DTC P211800

Description

Control Schematic Diagram

E-204

E C U Electronic

o
D
o

-

_

Throttle Signal

Electronic B16

T

Throttle Power

Electronic

6]

Throttle Signal

Sensor Ground

Electronic |gg4
Throttle +

Electronic | B86

—
O

Throttle -

Electronic Throttle

J11830001
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DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

Turn ENGINE START STOP switch to OFF.

Connect the diagnostic tester (the latest software).

Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

If DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1

Check electronic throttle connector

(a) Disconnect the negative battery.

(b) Check if electronic throttle connector is loose, and
contact between male and female terminals is in good
condition.

NG > | Repair and adjust connector, or replace

it.

2

Check electronic throttle condition

(a) Electronic throttle body valve plate is dirty or there are
foreign matters, so that the valve plate resistance is
large or valve plate is stuck.

NG > | Clean or replace electronic throttle

assembly.

Check for short circuit to ground / power supply or short to each other in electronic
throttle line
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(a) Disconnect the electronic throttle connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, and measure resistances of
electronic throttle E-208 (4, 1) with red probe
respectively. Check if circuit is short to ground.

E-208

o N

J11900002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, and measure resistances of
electronic throttle E-208 (4, 1) with red probe
respectively. Check if circuit is short to power supply.

J11920002
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(e) Using ohm band of multimeter, measure resistances of
electronic throttle E-208 (4, 1) with red and black probes
respectively. Check if circuits are shorted to each other.

@y
(g s )

E-208

J11930002

NG > | Check and repair circuit.

4 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.
(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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Electronic Throttle Self-learning Unable to Complete / Throttle Initial Self-learning Unable to

Complete
DTC P155000 Electronic Throttle Self-learning Unable to Complete / Throttle
DTC P155100 Initial Self-learning Unable to Complete
DTC P155800
DTC P155900 . . . .
Not Plausible Error of DV-E Limphome Learning Position
DTC P155A00
DTC P155B00
DTC P155600 . . .
Electronic Throttle Lower Mechanic Stop Re-learning Error
DTC P155700

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check if electronic throttle self-learning condition is met

(a) No malfunctions related to DVE or monitoring;
(b) Rotation speed is 0;

(c) Vehicle speed is 0;

(d) Pedal opening angle is 0;

(e) Battery voltage is higher than 10 V;

(f) Engine coolant temperature is higher than 5°C;
(9) Intake temperature is higher than 5°C

NG > | Handle the malfunctions that do not meet
the self-learning conditions.

2 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.
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OK > | Repair or replace new module.

e

3 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

ECM Internal Malfunction

DTC P15A000 CPUO: MPU Error (Memory, DSPR, PSPR)

DTC P15A100 CPUO: DCACHE/DSPR ECC Uncorrectable Error
DTC P15A200 CPUO: DCACHE/DSPR Address Error

DTC P15A300 CPUO0:DCACHE TAG SRAM ECC Uncorrectable Error
DTC P15A400 CPUO0:DCACHE TAG SRAM Address Error

DTC P15A500 CPUO0:PCACHE TAGRAM ECC Uncorrectable Error
DTC P15A600 CPUO:PCACHE TAGRAM Address Error

DTC P15A700 CPUO: PCACHE/PSPR ECC Uncorrectable Error
DTC P15A800 CPUO0:PCACHE/PSPR Address Error

DTC P15A900 CPU1:Lockstep Comparator Error

DTC P15AA00 CPU1:MPU Error (Memory, DSPR, PSPR)

DTC P15AB00 CPU1:DCACHE/DSPR ECC Uncorrectable Error
DTC P15ACO00 CPU1:DCACHE/DSPR Address Error

DTC P15AD00 CPU1:DCACHE TAGRAM ECC Uncorrectable Error
DTC P15AE00 CPU1:DCACHE TAGRAM Address Error

DTC P15AF00 CPU1:PCACHE TAGRAM ECC Uncorrectable Error
DTC P15B000 CPU1:PCACHE TAGRAM Address Error

DTC P15B100 CPU1:PCACHE/PSPR ECC Uncorrectable Error
DTC P15B200 CPU1:PCACHE/PSPR Address Error

DTC P15B300 LMU:SRAM ECC Monitoring Error

DTC P15B400 LMU:SRAM ECC Uncorrectable Error

DTC P15B500 LMU:SRAM Address Error
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DTC P15B600 SMU: Recover Timer 0 Timeout Error

DTC P15B700 SMU: Recover Timer 1 Timeout Error

DTC P15B800 PMU:PFLASH ECC Uncorrectable Multi-bit Error

DTC P15B900 PMU:PFLASH Address Error

DTC P15BA00 PMU: PFLASH ECC Monitoring Error (Cover All ECC Module)
PMU: PFLASH EDC Comparator Error (Cover All PFLASH

DTC P15BB00 Instances)

DTC P15BC00 SCU/CGU: System PLL OSC_WDT: Input Clock Exceeds Limit
Error

DTC P15BD00 SCU/CGU: System PLL VCO Clock Event Loss Error

DTC P15BE00 SCU/EVR: EVR 1.3V Digital Undervoltage Error

DTC P15BF00 SCU/EVR: EVR 3.3V Overvoltage Error

DTC P15C000 SCU/EVR: External Power Supply Overvoltage Error

DTC P15C100 SCU/WDTS: Safety Watchdog Timeout Error

DTC P15C200 SCU/WDTCPUO: Watchdog CPUO Timeout Error

DTC P15C300 SCU/WDTCPU1: Watchdog CPU1 Timeout Error

DTC P15C400 SCU/CGU: PLL_ERAY VCO Clock Event Loss Error

DTC P15C500 SCU/WDTCPU2: Watchdog CPU2 Timeout Error

DTC P15C600 SCU/DTS: Temperature Sensor Overflow Error

DTC P15C700 Registers: Register Monitor Detects Error
SCU/LSCU: SCU Configuration Error: Monitor Dual-track

DTC P15C800 Properties (Inverted Signal) Alarm from Lockstep Comparator
(LSCU)

DTC P15C900 ggl#CGU: Clock Monitoring: STM Exceed Frequency Range
SCU/CGU: Clock Monitoring: PLL_ERAY Exceed Frequency

DTC P15CA00 Range Error

DTC P15CB00 ggl(#CGU: Clock Monitoring: PLL Exceed Frequency Range

DTC P15CC00 ggl(::CGU: Clock Monitoring: SRI Exceed Frequency Range

DTC P15CD00 ggl#CGU: Clock Monitoring: SPB Exceed Frequency Range

DTC P15CE00 ggl#CGU: Clock Monitoring: GTM Exceed Frequency Range

DTC P15CF00 2ﬁg£CGU: Clock Monitoring: ADC Exceed Frequency Range

DTC P15D000 GTM: SRAMs Uncorrectable Error
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DTC P15D100 FLEXRAY:SRAM Address Error

DTC P15D200 Misc SRAMs:SRAM ECC Uncorrectable Error

DTC P15D300 Misc SRAMs:SRAM Address Error

DTC P15D400 GTM: SRAMs Address Error

DTC P15D500 CAN: SRAM Uncorrectable Error

DTC P15D600 CAN: SRAM Address Error

DTC P15D700 FLEXRAY:SRAM ECC Uncorrectable Error

DTC P15D800 CPU2:MPU Error (Memory, DSPR, PSPR)

DTC P15D900 CPU2: DCACHE/DSPR ECC Uncorrectable Error

DTC P15DA00 CPU2: DCACHE/DSPR Address Error

DTC P15DB00 CPU2: DCACHE TAG SRAM ECC Uncorrectable Error
DTC P15DCO00 CPU2:DCACHE TAG SRAM Address Error

DTC P15DD00 CPU2:121 PCACHE TAGRAM ECC Uncorrectable Error
DTC P15DEO00 CPU2:PCACHE TAGRAM Address Failure

DTC P15DFO00 CPU2: PCACHE/PSPR ECC Uncorrectable Error

DTC P15E000 CPU2: PCACHE/PSPR Address Error

DTC P061A00 Safely Monitor Torque Exceeds Limit

DTC P060D00 Accelerator Pedal 2nd Layer Monitoring Error

DTC P152000 Function Monitoring: Check of Predicted Air Mass Failed
DTC P152100 Function Monitoring: Fault of ECU Check of Injection Cut-off

Function Monitoring: Fault of ECU in Check of Cylinder

pTC P152200 Individual Fuel Corrections
Synchronization process rationality check (based on speed and
DTC P153900 synchronization count)
DTC P153700 Function Monitoring: Fault of ECU or Sensor in rl-Comparison
DTC P153500 Function Monitoring: Fault of ECU or Sensor in Mixture Check
Function Monitoring: Fault of ECU Comparison of Lambda and
DTC P153600 Operation Mode
Electronic Throttle Safety Monitoring Function Error (Ignition
DTC P153800 Angle Signal, Wire Harness or ECM Error)
DTC P152700 Function Monitoring: Monitoring of ICO From Level1
DTC P152800 Function Monitoring: Monitoring of ICO From Level2
Safety Monitoring Function Error (2nd Layer Engine Speed
DTC P061C00 Monitoring Error)
DTC P152900 Function Monitoring: Fault of Starter Control
DTC P153000 Function Monitoring: Fault of ECM ADC - Null Load Test Pulse
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DTC P153100 Function Monitoring: Fault of ECM ADC - Test Voltage

DTC P157100 gl(:)rrs]ﬁ:iuziaégt%:eél::gg, Driver Level Check Error Or

DTC P157200 Under Normal Voltage, ABE Activated

DTC P157300 gi:lagrr;tl)sg:pli,anuslte %Pz,%:;tonli?ceart)i%rrtl "WDA active"” Due to Errors in
DTC P157400 Errorpin Activated and Monitoring Communication Normal
DTC P157500 gi:grr\llglsttai; :aDl:eI:e(c::Ei(r:\k to Report "WDA active" Due to
DTC P142000 CAN Hardware Memory Response Timeout

DTC P142100 LIN Hardware Memory Response Timeout

DTC P064100 5V Power Supply Module 1 Fail

DTC P065100 5V Power Supply Module 2 Fail

DTC P069700 5 V Power Supply Module 3 Fail

DTC P261000 Unreasonable Shutdown Timing

— Ragpsa2 Error when Reading/Writing Flash Block

DTC P06B843

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* [f DTC is not detected, malfunction is intermittent.

Hint

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1

Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning

vehicle.

o>

Repair or replace new module.

e

Reconfirm DTCs
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(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Deviation Between Both Paths Signal of Accelerator Pedal Out of Limit/Voltage Too High/Too Low

DTC P213800 Deviation Between Both Paths Signal of Accelerator Pedal Out
of Limit

DTC P212300 . .
Accelerator Pedal 1st Path / 2nd Path Signal Voltage High

DTC P212800

DTC P212200 .
Accelerator Pedal 1st Path / 2nd Path Signal Voltage Low

DTC P212700

Description

Control Schematic Diagram

Throttle| A13 4
Ground
———————
|
A15 2 1
ECU Pedal Power 1 :
|
A31 g
Pedal Signal 1 3 :
|
1
: A51 6 !
Pedal Signal 2 —1 |
1
_____
Pedal Power 2|A16 1 :_|__Li
B-139
Throttle|A29 5
Ground

Electronic Accelerator
Pedal Assembly

J11940001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

+ Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check electronic accelerator pedal connector
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(a) Disconnect the negative battery.

(b) Check if electronic accelerator pedal connector is loose,
and contact between male and female terminals is in
good condition.

NG > | Repair and adjust connector, or replace
it.

Check for short circuit to ground / power supply or short to each other in electronic
accelerator pedal line

(a) Disconnect the electronic accelerator pedal connector.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, and measure resistances of
electronic accelerator pedal B-099 (1, 2, 4, 6) with red
probe respectively. Check if circuit is short to ground. —

I
[IEBnEC)=

J11950002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, and measure resistances of
electronic accelerator pedal B-099 (1, 2, 3, 4, 5, 6) with
red probe respectively. Check if circuit is short to power

supply.

J11960002
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(e) Using ohm band of multimeter, measure resistances of
electronic accelerator pedal B-099 (1, 2, 3, 4, 5, 6) with
red and black probes respectively. Check if circuits are
shorted to each other.

B-099
B

J11970002

NG > | Check and repair circuit.

3 Check electronic accelerator pedal position sensor power supply / ground / signal

(a) Connect electronic accelerator pedal and ECM
connector (B-139)

(b) Turn ENGINE START STOP switch to ON.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, and measure voltages of o o
electronic accelerator pedal B-099 (1, 2, 3, 4, 5, 6) with
red probe respectively.

Power supply terminal: 5V

Ground terminal: < 0.2V

Signal 1 voltage value and signal 2 voltage value
maintain a voltage multiplying relationship

J11980002
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(d) Using voltage band of multimeter (voltage drop
method), connect black probe to ECM B-139 (15, 31,
13, 16, 51, 29), measure electronic accelerator pedal B-
099 (1, 2, 3, 4, 5, 6) with red probe

Test voltage drop value should be less than
approximately 0.2 V

B-139

J11990002

NG > | Repair or replace wire harness.

4 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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EVAP System Vent Control Circuit Short to Ground or Power Supply

DTC P049900 EVAP System Vent Control Circuit Short to Power Supply
DTC P049800 EVAP System Vent Control Circuit Short to Ground
DTC P044700 EVAP System Vent Control Circuit Short to Ground

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* If DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check canister vent valve connector

(a) Disconnect the negative battery.

(b) Check if canister vent valve connector is loose, and
contact between male and female terminals is in good
condition.

NG > | Repairand adjust connector, or replace
it.

2 Check canister vent valve power supply fuse

(a) Check if fuse EF10 of engine compartment fuse and
relay box is blown.

NG > | Check and repair short circuit

malfunction and replace fuse.

3 Check for short circuit to ground / power supply or short to each other in canister vent
valve line
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(a) Disconnect the canister vent valve connector.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of
canister vent valve B-166 (1, 2) with red probe
respectively. Check if circuit is short to ground.

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of
canister vent valve B-166 (1, 2) with red probe
respectively. Check if circuit is short to power supply.

WWW.DIGITALKHODRO.COM

J12010002

J12020002

021 62 99 92 92



WWW.DIGITALKHODRO.COM
03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM

021 62 99 92 92

(e) Using ohm band of multimeter, measure resistances of
canister vent valve B-166 (1, 2) with red and black
probes respectively. Check if circuits are shorted to
each other.

J12030002

NG > | Check and repair circuit.

4

Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

5

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction

has been repaired
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Cooling Fan Control Circuit Voltage Too Low/Too High

DTC P069100 Fan Control Circuit Low

DTC P069200 Fan Control Circuit High

DTC P048000 Cooling Fan Control Circuit Error
DTC P063400 Cooling Fan Drive Chip Overheating
DTC P048371 Fan Rationality Check Error (Type 1)
DTC P048372 Fan Rationality Check Error (Type 2)
DTC P048373 Fan Rationality Check Error (Type 3)
DTC P048374 Fan Rationality Check Error (Type 4)

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).
¢ Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check cooling fan connector

(a) Disconnect the negative battery.

(b) Check if cooling fan connector is loose, and contact
between male and female terminals is in good condition.

o>

Repair and adjust connector, or replace

it.

2 Check cooling fan power supply fuse

(a) Check if fuses EF06 and EF50 of engine compartment

fuse and relay box are blown.

[ Ne >

Check and repair short circuit
malfunction of circuit.

3 Check for short circuit to ground / power supply in cooling fan control circuit
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(a) Disconnect the cooling fan connector.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, and measure resistance of
cooling fan Q-022 (4) with red probe. Check if circuit is
short to ground.

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, and measure resistance of
cooling fan Q-022 (4) with red probe. Check if circuit is
short to power supply.

J12050002

J12060002

NG > | Check and repair circuit.

4 Check cooling fan power supply / ground / control signal
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(a) Connect cooling fan and ECM connector (B-139)
(b) Turn ENGINE START STOP switch to ON.

(c) Using voltage band of multimeter, connect black probe
to battery negative terminal, and measure voltages of
cooling fan Q-022 (1, 2, 3, 4) with red probe. o o

Power supply terminal: 12V
Ground terminal: < 0.2V

The control signal adopts duty ratio control (high
level is effective)

[ N6 >

J12070002

Repair or replace wire harness.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning

vehicle.

| x>

Repair or replace new module.

e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

[ o>

Conduct test and confirm malfunction
has been repaired

TCU Requests to llluminate MIL Light

DTC

P070000 TCU Requests to llluminate MIL Light

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

+ Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.
Read transmission system DTCs and refer to transmission system diagnosis.

Vehicle Speed Sensor Performance / Improper / Input Signal Fault

Vehicle Speed Sensor Performance Failure (Vehicle Speed
DTC P121200 Exceed Maximum Range)

Vehicle Speed Sensor Performance Failure (Vehicle Speed
DTC P050184 Exceed Minimum Range)

Vehicle speed sensor performance failure (vehicle speed is too
DTC P050165 low when oil cut-off during coasting)
DTC P050166 Vehicle Speed Sensor "A" Circuit Range/Performance
DTC P050000 Vehicle Speed Sensor Input Signal Fault

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

¢ Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.
Read brake control system DTCs and refer to brake control system diagnosis.

Ignition Angle Efficiency Monitoring During Catalytic Converter Heating

DTC

P050B00

Cold Start Ignition Timing Performance

DTC

P050B20

Cold Start Ignition Timing Performance

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check electronic throttle condition
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(a) Check if electronic throttle is dirty or is stuck at position

with a small opening angle.

NG > | Clean or replace electronic throttle

assembly.

2

Check ignition system

(a) Check engine for DTCs related to ignition.
(b) Check ignition coil and spark plug for damage.

NG > | Replace the damaged parts.

3

Check intake system

(a) Check intake manifold or each connecting line for air

leakage.

NG > | Replace the leaked or damaged parts.

4

Check fuel system

(a) Check if low/high pressure fuel pressure is too low.

NG > | Replace the damaged parts.

5

Check if exhaust back pressure is too high

(a) Check pre-catalytic converter for blockage.
(b) Check GPF particulate filter for blockage.
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NG > |Replace pre-catalytic converter assembly
or perform GPF regeneration.

6 Check boost system

(a) Check each connecting line of boost system for falling
off.

(b) Check if turbocharger can boost normally and each
actuator can operate normally.

NG > | Replace turbocharger assembly.

7 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

8 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Brake Pedal Signal Synchronization Malfunction

DTC P012200 Brake Pedal Signal Synchronization Malfunction

Description
Control Schematic Diagram
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B-139
Brake Switch
ECU B-101
EF10
A56 4 2 @—o 1G1
EF32

J12080001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

¢ Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

e Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check brake switch connector

(a) Disconnect the negative battery.

(b) Check if brake switch connector is loose, and contact
between male and female terminals is in good condition.

NG > | Repairand adjust connector, or replace
it.

2 Check brake switch power supply fuse

(a) Check if fuses EF32 and EF10 of instrument panel fuse
box are blown.

NG > | Check and repair short circuit

malfunction of circuit.
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3 Check brake switch condition

(a) Unplug the brake switch connector.

(b) Using ohm band of multimeter, measure brake switch B-
101 (1, 3) with red and black probes; There should be
continuity without brake pedal depressed and no
continuity with brake pedal depressed.

[e]
[e]

amt

(c) Using ohm band of multimeter, measure brake switch B-
101 (2, 4) with red and black probes; There should be
no continuity without brake pedal depressed and there
should be continuity with brake pedal depressed.

%

J12090002

NG > | Replace brake switch assembly.

Check for short circuit to ground / power supply or short to each other in brake switch
line

(a) Disconnect the brake switch connector.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to

battery negative terminal, and measure resistances of =
brake switch B-101 (1, 4) with red probe respectively. e 0 l-.E|
Check if circuit is short to ground. 4 \\

J12100002
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(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, and measure resistances of

brake switch B-101 (1, 4) with red probe respectively.
Check if circuit is short to power supply.

J12110002

(e) Using ohm band of multimeter, measure resistances of
brake switch B-101 (1, 4) with red and black probes
respectively. Check if circuits are shorted to each other.

BN
EE

B-101

J12120002

NG > | Check and repair circuit.

Check Engine Control Module (ECM)

5

(a) Remove Engine Control Module (ECM) from

malfunctioning vehicle.
(b) Install a new engine control module to malfunctioning

vehicle.

OK > | Repair or replace new module.
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6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Main Relay Open / Short to Ground / Power Supply

DTC P068500 Main Relay Open Circuit Error

DTC P068700 Main Relay Short to Power Supply

DTC P068600 Main Relay Short to Ground

DTC P06869E ECM/PCM Power Relay Control Circuit Low

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check main relay

(a) Replace the main relay in engine compartment fuse and
relay box.

NG > | Replace main relay

2 Check for short circuit to ground / power supply in main relay control circuit
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(a) Disconnect the engine compartment fuse and relay box
connector (B-020).

(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, and measure resistance of
ECU B-139 (6) with red probe respectively. Check if
circuit is short to ground.

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, and measure resistance of
ECM B-139 (6) with red probe respectively. Check if
circuit is short to power supply.

el ieoflshof oo [s [7 Fe [s [« T2 1]

eR7Rekeap 2B 1lokdkek 7 ésk 4k 32 k]

@139
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o N

J12140002

J12150002

NG > | Check and repair circuit.

3 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.
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4 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Response Reception Time Out/Error of LIN Bus (Contact Between EMS and Intellectual Generator)

Battery Has Been Changed and Long Time No Tester
DTC P143000 Confirmation
DTC P143100 EBS or Battery Error
DTC P143200 EBS Temporary Error

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* If DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check battery model

(a) Check if battery model is in agreement with genuine
battery.

NG > | Use genuine battery to replace.

2 Check battery sensor connector

(a) Disconnect the negative battery.

(b) Check if battery sensor connector is loose, and contact
between male and female terminals is in good condition.
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NG > | Repair and adjust connector, or replace
it.

3 Check LIN line voltage

(a) Disconnect the battery sensor connector.

(b) Using voltage band of multimeter, connect black probe
to battery negative terminal, measure voltage of battery
sensor LIN line with red probe respectively.

Equivalent voltage: Approximately 10 V

NG > | Check and repair LIN line.

4 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Starter Relay / Drive Chain State Relay Fault

DTS | PasR00 | e " (Orve Ghln) Relay R2
DTC P26F200 glag?src(gr:]veecfef:jain) Status Relay R2 (PT State Relay) Cannot
DTC P26F000 Starter Relay R1 (Crank relay) Cannot Be Disconnected

DTC P14AD00 Engine Block or Starter is not Engaged

DTC P14AF00 KL50r Wire Short Circuit to Ground

DTC P14AE00 KL50r Wire Short Circuit to Battery

DTC P14ACO00 Starter Damaged or Wire Dropped

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.
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* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* |f DTC is not detected, malfunction is intermittent.
Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and

component information.

1 Check drive chain state relay

(a) Replace the drive chain state relay in engine
compartment fuse and relay box.

NG > | Replace drive chain state relay.

2 Check drive chain state relay feedback terminal power supply fuse

(a) Check if fuse EF21 10A of engine compartment fuse
and relay box is blown.

NG > | Check and repair short circuit

malfunction of circuit.

circuit

Check for short circuit to ground / power supply in drive chain state relay feedback

(a) Disconnect the engine compartment fuse and relay box
connector (B-023).

(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, and measure resistance of
ECU B-139 (57) with red probe respectively. Check if
circuit is short to ground.
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(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, and measure resistance of
ECM B-139 (57) with red probe respectively. Check if
circuit is short to power supply.

- 4 IR IEE IR ANES
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B
ECU-A
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J12190002

NG > | Check and repair circuit.

4 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

5 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired
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Brake Vacuum Pump Control Circuit Open / Voltage Too Low / Too High

DTC P050F00 Brake Assist Vacuum Too Low

DTC P258A00 Vacuum Pump Control Circuit Open

DTC P258C00 Vacuum Pump Control Circuit "A" Low

DTC P258D00 Vacuum Pump Control Circuit "A" High

DTC P063449 Brake Vacuum Pump Drive Chip Overheat
Description

Control Schematic Diagram

B-139

ECU

Electronic Vacuum |A21

Q-036

Electric Vacuum
Pump 2.0T
EFO1

K2 e —

87

85

Pump Relay

Vacuum Pump RLY
(ERLYO01)

o 0 o +B
86 °

J12260001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

Turn ENGINE START STOP switch to OFF.

Connect the diagnostic tester (the latest software).

Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

If DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check electric vacuum pump connector

(a) Disconnect the negative battery.

(b) Check if electric vacuum pump connector is loose, and
contact between male and female terminals is in good

condition.

NG >

Repair and adjust connector, or replace

it.
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2 Check electric vacuum pump relay

(a) Replace the electric vacuum pump relay in engine
compartment fuse and relay box.

NG > | Replace electric vacuum pump relay.

3 Check electric vacuum pump relay coil terminal power supply fuse

(a) Check if fuse EF01 of engine compartment fuse and
relay box is blown.

NG > | Check and repair short circuit

malfunction of circuit.

4 Check for short circuit to ground / power supply in electric vacuum pump relay control
circuit

(a) Unplug the electric vacuum pump relay.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, and measure resistance of
ECU B-139 (21) with red probe respectively. Check if
circuit is short to ground.

[57]55] EEIEEZEEITEEAEEABAL
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(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, and measure resistance of
ECM B-139 (21) with red probe respectively. Check if
circuit is short to power supply.

o]
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NG > | Check and repair circuit.

5

Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

6

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction

has been repaired
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Electronic Thermostat Control Circuit Open / Voltage Too Low / Too High

DTC P059700 Thermostat Heater Control Circuit Open

DTC P059800 Thermostat Heater Control Circuit Low

DTC P059900 Thermostat Heater Control Circuit High
Description

Control Schematic Diagram

B-139

ECU

Electronic
Thermostat|A60

E-202

EF02

Signal

Electronic Thermostat

J12290001

DTC Confirmation Procedure

Confirm that battery voltage is not less than 12V before performing following procedures.
¢ Turn ENGINE START STOP switch to OFF.
* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* [f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check electronic thermostat connector

(a) Disconnect the negative battery.

(b) Check if electronic thermostat connector is loose, and
contact between male and female terminals is in good
condition.

[ NG >

it.

Repair and adjust connector, or replace
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2 Check electronic thermostat power supply fuse

(a) Check if fuse EF02 of engine compartment fuse and
relay box is blown.

NG > | Check and repair short circuit

malfunction of circuit.

3 Check for short circuit to ground / power supply in electronic thermostat control circuit

(a) Disconnect the electronic thermostat connector.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, and measure resistance of
electronic thermostat E-202 (2) with red probe
respectively. Check if circuit is short to ground.

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, and measure resistance of
electronic thermostat E-202 (2) with red probe
respectively. Check if circuit is short to power supply.

J12300002

[o]

J12310002

NG > | Check and repair circuit.
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Check if circuits of electronic thermostat themselves are shorted to each other or
opened

(a) Using ohm band of multimeter, measure resistances of
electronic thermostat E-202 (1, 2) with red and black
probes respectively; Check if they are shorted to each
other or opened.

o
o

J12320002

NG > | Replace electronic thermostat assembly.

5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.
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OK > | Conduct test and confirm malfunction
has been repaired

Ambient Temperature Sensor Circuit Voltage Too Low / Too High

DTC P007200 Ambient Air Temperature Sensor Circuit "A" Low

DTC P007300 Ambient Air Temperature Sensor Circuit "A" High

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

Read A/C system DTCs and refer to A/C system diagnosis.

Low Pressure Fuel Pressure Sensor Malfunction

DTC P254029 DECOS Oil Passage Pressure Sensor Circuit Bank 1-Positive
Offset

DTC P254028 DECOS Oil Passage Pressure Sensor Circuit Bank 1-Negative
Offset

DTC P137000 E‘I)EVSOS Oil Passage Pressure Sensor Relative Pressure Too

DTC P137100 B:Z([:]OS Oil Passage Pressure Sensor Relative Pressure Too

DTC PO0SA00 DECOS Low Pressure Oil Passage Pressure Too Low

DTC P008B00 Low Pressure Fuel System Pressure - Too High

DTC PO16F00 E;ErCOS Low Pressure Oil Passage PWM Control Deviation Too

ge
DTC P0O16E00 (l_:l:grs‘ed Loop Fuel Pressure Control At Limit - Pressure Too
Description

Control Schematic Diagram

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

021 62 99 92 92

03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM

E-204

ECU

High Pressure
Fuel Rail Power| B1

Q-009

Low Pressure
Fuel Rail Signal B25

Low Pressure B8
Fuel Rail Ground

] @D

Low Pressure
Fuel Rail Sensor

J12330001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* [f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1

Check low pressure fuel pressure sensor connector

(a) Disconnect the negative battery.

(b) Check if low pressure fuel pressure sensor connector is
loose, and contact between male and female terminals
is in good condition.

NG > | Repairand adjust connector, or replace
it.
2 Check low pressure end fuel pressure

(a) Using the fuel pressure gauge to test if low pressure end
fuel pressure is met the standard.

NG > | Replace electric fuel pump assembly.
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Check for short circuit to ground / power supply or short to each other in low pressure
fuel pressure sensor

(a) Disconnect the low pressure fuel pressure sensor

connector.

(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to y L EEEIN
battery negative terminal, measure resistances of low °2
pressure fuel pressure sensor Q-009 (1, 2) with red ““‘g ‘Q*
probe respectively. Check if circuit is short to ground. Ss——

o N

J12340002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of low
pressure fuel pressure sensor Q-009 (1, 2, 3) with red
probe respectively. Check if circuit is short to power

supply.

Q-009

+n o-

J12350002
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(e) Using ohm band of multimeter, measure resistances of
low pressure fuel pressure sensor Q-009 (1, 2, 3) with
red and black probes respectively. Check if circuits are

shorted to each other.

\

Q-009

(@D)

—_—

Y

J12360002

o>

Check and repair circuit.

other or opened

Check if circuits of low pressure fuel pressure sensor themselves are shorted to each

(a) Using ohm band of multimeter, measure resistances of
low pressure fuel pressure sensor Q-009 (1, 2, 3) with
red and black probes respectively; Check if they are

shorted to each other or opened.

[e]

\

Q-009

( ] é\
(@=m))

J12360002

sensor assembly.

Replace low pressure fuel pressure
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5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.

e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Particulate Filter Upstream Temperature Sensor Error

Particulate Filter Upstream Temperature Sensor Signal
DTC P208062 Measured Value Unreasonable
DTC P20802A Particulate Filter Upstream Temperature Sensor Signal Stuck
DTC P054500 Ezvr\t’iculate Filter Upstream Temperature Sensor Circuit Voltage
DTC P054600 ll-:’l?;:culate Filter Upstream Temperature Sensor Circuit Voltage
Particulate Filter Upstream Temperature Sensor Cold Start
DTC P20E224 Correction Improper (Positive Deviation)
Particulate Filter Upstream Temperature Sensor Cold Start
DTC P20E223 Correction Improper (Negative Deviation)
Description

Control Schematic Diagram
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B-139

ECU
Front
Temperature
Sensor Power| A52 1

Throttle| A11 2 |j

Ground

B-032

GPF Front
Temperature Sensor

J12370001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* [f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check GPF temperature sensor connector

(a) Disconnect the negative battery.

(b) Check if GPF temperature sensor connector is loose,
and contact between male and female terminals is in
good condition.

NG > | Repairand adjust connector, or replace
it.

2 Check GPF temperature sensor internal resistance
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(a) Disconnect the GPF temperature sensor connector

(b) Using ohm band of multimeter, measure if resistances of
GPF temperature sensor B-032 (1, 2) are normal with
red and black probes respectively.

Normal resistance value at ambient temperature (10
~ 30°C) should be: 200 ~ 230Q.

J12380002

NG > | Replace GPF temperature sensor
assembly.

Check for short circuit to ground / power supply or short to each other in GPF
temperature sensor circuit

(a) Disconnect the GPF temperature sensor connector.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistance of GPF -
temperature sensor B-032 (1) with red probe
respectively. Check if circuit is short to ground.

J12390002
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(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of GPF
temperature sensor B-032 (1, 2) with red probe
respectively. Check if circuit is short to power supply.

(e) Using ohm band of multimeter, measure resistances of
GPF temperature sensor B-032 (1, 2) with red and black
probes respectively. Check if circuits are shorted to
each other.

B-032

J12400002

J12410002

NG > | Check and repair circuit.

4 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.
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e

5

Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

oK >

Conduct test and confirm malfunction
has been repaired

Engine Coolant Temperature Sensor 2 Cold Start Calibration Unreasonable (Positive Deviation)/(-

Negative Deviation)

DTC P218324 Engine Coolant Temperature Sensor 2 Circuit Range/
Performance
Engine Coolant Temperature Sensor 2 Circuit Range/
DTC P218323 Performance
DTC P218400 Engine Coolant Temperature Sensor 2 Circuit Low
DTC P218500 Engine Coolant Temperature Sensor 2 Circuit High

DTC Confirmation Procedure

Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
e If DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1

Check coolant temperature sensor 2 connector

(a) Disconnect the negative battery.

(b) Check if coolant temperature sensor 2 connector is
loose, and contact between male and female terminals
is in good condition.

NG >

Repair and adjust connector, or replace

it.

Check coolant temperature sensor 2 internal resistance
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(a) Disconnect the coolant temperature sensor 2 connector

(b) Using ohm band of multimeter, measure if resistances of
coolant temperature sensor 2 (1, 2) are normal with red
and black probes respectively.

Rated resistance at 20°C: 2.5 KQ * 5%

NG > | Replace coolant temperature sensor 2

assembly.

temperature sensor 2 circuit

Check for short circuit to ground / power supply or short to each other in coolant

(a) Disconnect the coolant temperature sensor 2 connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistance of coolant
temperature sensor 2 B-138 (1) with red probe
respectively. Check if circuit is short to ground.

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of
coolant temperature sensor 2 B-138 (1, 2) with red
probe respectively. Check if circuit is short to power

supply.
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(e) Using ohm band of multimeter, measure the resistances
of coolant temperature sensor 2 B-138 (1, 2) with red
and black probes respectively. Check if circuits are
shorted to each other.

B-138

J12520002

NG > | Check and repair circuit.

4 Check whether there is contact resistance in coolant sensor 2 circuit

(a) Connect the coolant temperature sensor 2 and ECM
connector (E-204).

(b) Using voltage band of multimeter (voltage drop
method), connect black probe to ECM E-204 (6, 35),
measure voltages of coolant temperature sensor 2 B-
138 (1, 2) with red probe

Test voltage drop value should be less than
approximately 0.2 V
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NG > | Repair or replace wire harness.

5 Check Engine Control Module (ECM)
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(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning

vehicle.

[ x>

Repair or replace new module.

e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

[ k>

Conduct test and confirm malfunction

has been repaired

Particulate Filter Differential Pressure Sensor Malfunction

DTC P12A300 Particulate Filter Differential Pressure Sensor Line Connection
Error
DTC U060100 Particulat_e Fi_Iter Di_fferential Pressure Sensor Sent
Communication Failure
Particulate Filter Differential Pressure Sensor Data Inspection
DTC U060141 Non-plausible
Particulate Filter Differential Pressure Sensor Channel 1 Digital
DTC P129300 Signal Non-plausible (SENT Signal High or Low)
DTC P245500 E:ia;:culate Filter Differential Pressure Sensor Circuit Voltage
DTC P245400 Ez;tviculate Filter Differential Pressure Sensor Circuit Voltage
Dynamic Response Performance of Particulate Filter
DTC P129100 Differential Pressure Sensor Non-plausible
DTC P129000 Offset Check Value After Running Particulate Filter Differential
Pressure Sensor Unreasonable
DTC P12E000 Offset Check Value After Running Particulate Filter Differential
Pressure Sensor Unreasonable
Dynamic Response Performance of Particulate Filter
DTC P12E100 Differential Pressure Sensor Non-plausible
Particulate Filter Differential Pressure Sensor Channel 1 Digital
DTC P12E300 Signal Non-plausible (SENT Signal High or Low)
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DTC P12A200 Earticulate Filter Differential Pressure Sensor Line Connection
rror
DTC P246100 Eia;:culate Filter Differential Pressure Sensor Circuit Voltage
DTC P246000 Ezvr\t,iculate Filter Differential Pressure Sensor Circuit Voltage
Particulate Filter Differential Pressure Sensor Sent
DTC U060200 Communication Failure
Particulate Filter Differential Pressure Sensor Data Inspection
DTC U060241 Non-plausible
Description

Control Schematic Diagram

E-204
B-031
Phase Sensor| B2 4
ECU Power
Differential
P:'ez;irr]:Ground B5 2
Differential } P
Pressure Signal B42 3
Differential
Pressure Signal B4 d |
GPF Dual-mode Differential
Pressure Sensor

J12460001

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

e Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* If DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check GPF pressure sensor connector

(a) Disconnect the negative battery.

(b) Check if GPF pressure sensor connector is loose, and
contact between male and female terminals is in good
condition.
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NG > | Repair and adjust connector, or replace
it.

2 Check GPF pressure sensor connecting line

(a) Check if GPF pressure sensor connecting line falls off or
is connected incorrectly.

NG > | Adjust the connecting line.

Check for short circuit to ground / power supply or short to each other in GPF pressure
sensor circuit

(a) Disconnect the GPF pressure sensor connector.
(b) Disconnect the ECM connector (E-204).

(c) Using ohm band of multimeter, connect black probe to
battery negative terminal, measure resistances of GPF
pressure sensor B-031 (1, 2, 4) with red probe
respectively. Check if circuit is short to ground.

[e]
X

J12470002
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(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, measure resistances of GPF
pressure sensor B-031 (1, 2, 3, 4) with red probe
respectively. Check if circuit is short to power supply.

J12480002

(e) Using ohm band of multimeter, measure resistances of
GPF pressure sensor B-031 (1, 2, 3, 4) with red and
black probes respectively. Check if circuits are shorted
to each other.

J12490002

NG > | Check and repair circuit.

4 Check if circuits of GPF pressure sensor themselves are shorted to each other

(a) Using ohm band of multimeter, measure resistances of
GPF pressure sensor (1, 2, 3, 4) with red and black
probes respectively; Check if they are shorted to each
other.

NG > | Replace GPF pressure sensor assembly.
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5 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning

vehicle.

[ k>

Repair or replace new module.

e

6 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.
(c) Read the fault information and confirm that the fault has been solved.

ok >

Conduct test and confirm malfunction

has been repaired

Particulate Filter is Removed

DTC

P226D00

Particulate Filter Removed

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

« Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* [f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check GPF particulate filter

(a) Check if GPF particulate filter is removed.
(b) Check if GPF particulate filter is melted.

o>

Replace GPF particulate filter.

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM

2 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

OK > | Conduct test and confirm malfunction
has been repaired

Fuel Pump Enable Control Circuit is Open/Voltage Too High/Too Low

DTC P025D00 Fuel Pump Module "A" Control Circuit High
DTC P025A00 Fuel Pump Module "A" Control Circuit Open
DTC P025C00 Fuel Pump Module "A" Control Circuit Low

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* |f DTC is not detected, malfunction is intermittent.

Hint:
When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.

1 Check fuel pump controller connector

(a) Disconnect the negative battery.

(b) Check if fuel pump controller connector is loose, and
contact between male and female terminals is in good

condition.
NG > | Repair and adjust connector, or replace
it.

2 Check whether the fuel pump enable signal circuit is short to ground/power supply
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(a) Disconnect the fuel pump controller connector.
(b) Disconnect the ECM connector (B-139).

(c) Using ohm band of multimeter, connect black probe to O ————
battery negative terminal, and measure resistance of —| | |=m= E’ESESE“ESE“15°'EQ'ESF S
ECU B-139 (26) with red probe respectively. Check if 2o HJ

circuit is short to ground.

B
ECU-A

o N

J12540002

(d) Using ohm band of multimeter, connect black probe to
battery positive terminal, and measure resistance of
ECM B-139 (26) with red probe respectively. Check if
circuit is short to power supply.

m [1o)18]17]16]15)14]1 1110} 7 211
83763 54[3332J3 130 oR8R7ReRSRAR 32 1R0)
|

WW
d7654321098 645431 2} 1140[39)

O I e e S

[103]102] epapap2pipokeleeklecksEafaE2k oo el ]
— )

J12550002

NG > | Check and repair circuit.

3 Check Engine Control Module (ECM)

(a) Remove Engine Control Module (ECM) from
malfunctioning vehicle.

(b) Install a new engine control module to malfunctioning
vehicle.

OK > | Repair or replace new module.
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e

4 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.
(b) Run the vehicle as specified procedure. The operating way should meet the conditions for

corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

oK >

Conduct test and confirm malfunction
has been repaired

Ambient Temperature Sensor Circuit Voltage Too Low / Too High

DTC P121B00 Front Left Wheel Speed Sensor Signal NG
DTC P121C00 Front Right Wheel Speed Sensor Signal NG
DTC P121D00 Rear Left Wheel Speed Sensor Signal NG
DTC P121E00 Rear Right Wheel Speed Sensor Signal NG

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.

* Connect the diagnostic tester (the latest software).

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* |f DTC is not detected, malfunction is intermittent.

Hint:

When performing circuit diagnosis and test, always refer to the circuit diagram for specific circuit and
component information.
Read brake control system DTCs and refer to brake control system diagnosis.
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Diagnostic Information and Steps

DTC P0070 00 Ambient Air Temperature Sensor Circuit "A"

Circuit Diagram

K-007) (1-008
A10 0.35 OR 0.350G B-CANH
CANH \ <5> | Refer to
Network
1 .
' Topological
! .
A11 0.35 YB <> 0.35 OW B-CAN L Diagram
o \ 8 > for Details
Evaporator
Temperature
Sensor +
Automatic
A/C Control
Module A
K-002

@ A22 0.35B ,: 0.35 Br :‘ 0.35 Br ‘: 0.5Br

2

F1 Outside
ﬂ Temperature
ol 1| Sensor

1

Outside A29 0.35BY 0.35 RW 0.35 RW 0.5 RW
Temperature <2> <2> @

S
ensor
EES000501
Description
DTC DTC Definition Possible Cause

. . «  Ambient temperature sensor
P0O070 00 AmblentAlrcﬁfé?Jﬁciglture Sensor . CAN line

Automatic A/C control module
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Confirmation Procedure
Confirm that battery voltage is over 12V before performing following procedures.

* Turn ENGINE START STOP switch to OFF.
* Connect diagnostic tester (the latest software) to diagnostic interface.

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* |f DTC is not detected, malfunction is intermittent.

1 Check automatic A/C control module

(a) Connect the diagnostic tester and enter the automatic A/C
diagnostic procedure to check whether the ambient
temperature sensor signal is normal. If the instrument
cluster can display the outside temperature, check
whether the outside temperature is normal.

NG > Check and replace the ambient

temperature sensor, automatic A/C
module and related wiring harness, and
check whether the software configuration
code of automatic A/C module is correct

2 Check the network communication between ECM and the automatic A/C module

(b) Check whether ECM software configuration code is
correct.

NG > Write the correct ECM software

configuration code

3 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

NG > Replace with a new ECU to check if fault

reoccurs

OK Conduct test and confirm malfunction
has been repaired

DTC P0483 72 Fan Rationality Check Error (Type 2)
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Description
DTC DTC Definition Possible Cause
_ . Cooling fan power supply
P0483 72 Fan Rationality g)heck Error (type Cooling fan ground
Cooling fan and related wire harnes
connector

Confirmation Procedure
Confirm that battery voltage is over 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.
* Connect diagnostic tester (the latest software) to diagnostic interface.
» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.

* [f DTC is not detected, malfunction is intermittent.

1 Check battery power supply voltage

(a) Start the vehicle and use a multimeter to measure if
battery power supply voltage is normal.

NG > Check generate system

2 Check cooling fan circuit

(b) Turn ENGINE START STOP switch to OFF.
(c) Disconnect the negative battery cable.

(d) Check that the cooling fan power supply fuse EF50 60A is
installed properly and there is no poor contact.

(e) Check that the cooling fan connector is securely
connected and the terminals are free of disengagement
and rust.

(f) Check that the cooling fan grounding point is secure and
free of rust.

NG > Replace or repair related components

3 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

NG > Replace with a new cooling fan to check if
fault reoccurs.
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oK > Conduct test and confirm malfunction
has been repaired
DTC Uo0164 87 Lost Communication With CLM
Description
DTC DTC Definition Possible Cause

Signal interference of additional on-board
electrical equipment

uo164 87 Lost Communication With CLM - ECM, ECM software configuration code
CLM, CLM software configuration code
Central network module

Confirmation Procedure
Confirm that battery voltage is over 12V before performing following procedures.

*  Turn ENGINE START STOP switch to OFF.

» Connect diagnostic tester (the latest software) to diagnostic interface.

» Start engine and warm it up, and then read DTC again. If DTC is detected, malfunction is current.
* [f DTC is not detected, malfunction is intermittent.

1 Check CLM

(a) Check the vehicle for additional on-board electrical
appliances, and disconnect the power to the additional
electrical equipment if necessary.

(b) Check CLM connector for looseness.

(c) Turn ENGINE START STOP switch to ON and connect
diagnostic tester.

(d) Check whether the diagnostic tester can access the CLM
diagnostic system.

NG > Check CLM CAN network system

2 Check CLM and ECM software configuration code

(e) Contact Chery after-sale department to coordinate the
vehicle configuration code or CLM and ECM configuration
code of this vehicle.

(f) Turn ENGINE START STOP switch to ON and connect
diagnostic tester.

(g) Connect the diagnostic tester to read whether the ECM
and CLM configuration codes are correct.

NG > Write the correct software configuration
code
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3 Reconfirm DTCs

(a) Connect diagnostic tester and clear DTCs.

(b) Run the vehicle as specified procedure. The operating way should meet the conditions for
corresponding fault diagnosis.

(c) Read the fault information and confirm that the fault has been solved.

NG > Replace with a new ECM to check if fault

reoccurs

OK Conduct test and confirm malfunction
has been repaired
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On-vehicle Service

Tools

General Tools

Tool Name Tool Drawing

Fuel Injector Cleaning Analyzer

S00043

21 W Test Light

LED Test Light

$00077

Jumper Wire

$00062
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Tool Name Tool Drawing

Diode Test Light

$S00078

Digital Multimeter

Cylinder Pressure Gauge

Fuel Pressure Gauge

S00035
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Special Tool

Tool Name Tool Drawing

Diagnostic Tester E

$00001

Intake Pressure/Temperature Sensor

Removal

Warning

* Be sure to wear necessary safety equipment to prevent accidents, when removing intake pressure/
temperature sensor.

* Appropriate force should be applied when removing intake pressure/temperature sensor. Be careful
not to operate roughly.

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Remove the engine compartment trim cover assembly.
3. Disconnect the negative battery cable.

4. Disconnect the intake pressure/temperature sensor
connector (arrow).

5. Remove the intake pressure/temperature sensor fixing
bolt (arrow) and take it out carefully.
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Inspection

1. Temperature sensor part: (Remove the connector) Turn digital multimeter to ohm band, connect two
probes to sensor pins 1# and 2# respectively, the rated resistance is 2.5 kQ + 5% at 20°C.
Measurement can also be performed by simulating. Specific operations are to send wind to the sensor
with blow drier (be careful that blow drier shouldn’ t be too close to the sensor) and observe the
changes of sensor resistance. The resistance should reduce at the moment.

2. Pressure sensor part: (Connect the connector) Turn digital multimeter to DC voltage band, ground the
black probe, connect red probe to pins 3# and 4# respectively. Under idling status, there should be 5V
of reference voltage at pin 3#, and about 1 V of voltage at pin 4#; Under unloaded status, slowly open
the throttle, the voltage of pin 4# has not changed too much; Quickly open the throttle, the voltage of
pin 4# can reach about 4 V instantaneously (value changes with model), and then drops to about 1.7 V
(value changes with model).

Installation

1. Install the intake pressure/temperature sensor fixing bolt.
Torque: 61 N-m

2. connector and intake pressure/temperature sensor connector.

Electronic Throttle

Removal

1. For details about removal methods, refer to the removal steps of electronic throttle assembly in intake
system.

Inspection

1. Judgment methods for specific mechanical damage: Valve plate should be in NLP position with power
off and can rotate smoothly when flipping it by hand. If stuck occurs, it indicates that internal
components may be damaged.

2. Simple measurement of internal sensors: (remove the connector) Turn digital multimeter to ohm band.

a. Connect two probes to pin IP1S and pin IPM respectively, flip valve plate by hand, and resistance
should change continuously.

b. Connect two probes to pin IP2S and pin IPM respectively, flip valve plate by hand, and resistance
should change continuously.

c. If there are conditions, you can fully close or fully open throttle body with constant current source [-
fully close throttle body with 3A current (UMA), fully open throttle body with 2A current (OMA)],
connect 5 V constant voltage source to pins UIP and IPM simultaneously, measure the output
voltage values of IP1S and IP2S at fully close and fully open positions.

Installation

1. For details about installation methods, refer to the installation steps of electronic throttle assembly in
intake system.

Knock Sensor

Removal

Warning

* Be sure to wear necessary safety equipment to prevent accidents, when removing knock sensor.
* Appropriate force should be applied when removing knock sensor. Be careful not to operate roughly.

FE AN
Lo
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Turn off all electrical equipment and ENGINE START STOP switch.
Remove the engine compartment trim cover assembly.

Disconnect the negative battery cable.

Remove the intake hose assembly.

oD~

5. Disconnect the knock sensor connector (arrow).

6. Remove the knock sensor fixing bolt (arrow) and take it
out carefully.

Inspection

1. Simple measurement method:(Remove the connector) Turn digital multimeter to ohm band, connect
two probes to the pins of sensor type knock sensor 1#, 2# or cable type knock sensor 1#, 2#, and their
resistance value at normal temperature should be (4.9£20%) MW. Turn digital multimeter to mV band,
use a small hammer to tap near knock sensor, there should be output a voltage signal.

Installation

Caution

* Be careful not to allow liquids such as oil, coolant, brake fluid and water to contact the sensor for a
long periods of time.

* Do not use any type of gasket during installation. The sensor must be pressed against the cylinder
block with its metal surface.

*  When wiring the sensor signal cable, you should pay attention not to make the signal cable resonate,
S0 as not to break.

1. Install the knock sensor fixing bolt.
Torque: 205 N-m

2. Connect the knock sensor connector.

<,i'§ »
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Coolant Temperature Sensor

Removal

1. For details about removal methods, refer to removal steps of coolant temperature sensor assembly in

cooling system.

Inspection
Step Operation Test Value Test Result Subsequent Step
Rated resistance Yes Next
is 2.5 kQ £ 10% at
20°C.
Measurement can
Remove coolant Elscs)irbnig ?irrl:ormed
temperature Specifically. the
sensor wire working aréa of
harness sensor is placed in
connector, use a 100°C of lfoiled
1 multimeter to Replace coolant
measure if water (note that No temperature
resistance the soaking time sensor
must be sufficient),
between two and observe the
terminals of sensor changes of sensor
is normal. resistance. At this
time, the
resistance should
drop to 170
0Q~200Q.
Connect coolant Yes Diagnostic help
temperature
sensor wire
harness
connector, turn Chock f
ignition switch to eck for
2 ON, measure the 5£0.5V / continuity and
voltage between ground of wire
two pins of coolant harness
temperature
sensor wire
harness.
Installation

1. For details about installation methods, refer to installation steps of coolant temperature sensor
assembly in cooling system.

Speed Sensor

Removal

Warning

* Be sure to wear necessary safety equipment to prevent accidents, when removing speed sensor.
* Appropriate force should be applied when removing speed sensor. Be careful not to operate roughly.

03 - 354
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. Disconnect the speed sensor connector (arrow).

5. Remove the speed sensor fixing bolt (arrow) and take it

. Turn off all electrical equipment and ENGINE START STOP switch.
. Remove the engine compartment trim cover assembly.
. Disconnect the negative battery cable.

out carefully.

Inspection

1.

Simple measurement method: (Remove the connector) Turn LCR meter to ohm band (in-line mode,
test frequency is 10 kHz), connect two probes to sensor connector terminals 1 and 3, rated resistance
is 33 Q + 20%; Turn LCR meter to capacitance band (in-parallel mode, est frequency is 1 kHz),
connect two probes to sensor connector terminals 1 and 3, rated capacitance is 100 nF + 20%;Turn
LCR meter to capacitance band (in-parallel mode, est frequency is 1 kHz), connect two probes to
sensor connector terminals 2 and 3, rated capacitance is 4.7 nF £ 20%.

Installation

Caution

Ensure that the sensor is clean and the sensor is allowed to be removed from the package before it
is installed in the engine or test bench. Users with cardiac pacemakers should take precautions
before operation.

The sensor is only allowed to be pressed into installation hole by press-in. It is not allowed to install
the sensor with a tapping tool (such as hammer).

. Install the speed sensor fixing bolt.

Torque: 7£1N-m

. Connect the speed sensor connector.

&>
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Camshaft Position Sensor

Removal

Warning

* Be sure to wear necessary safety equipment to prevent accidents, when removing camshaft position
Sensor.

* Appropriate force should be applied when removing camshaft position sensor. Be careful not to
operate roughly.

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Remove the engine compartment trim cover assembly.
3. Disconnect the negative battery cable.

4. Disconnect the intake/exhaust phaser sensor
connectors (arrow).

5. Remove the intake/exhaust phaser sensor fixing bolts (-
arrow) and take them out carefully.

Installation

Caution

* The sensor is only allowed to be pressed into installation hole by press-in. It is not allowed to install
the sensor with a tapping tool (such as hammer).

1. Install the intake/exhaust phaser sensor fixing bolts.
Torque: 83 N-m

2. Connect the phaser sensor connector.
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Boost pressure/temperature sensor

Removal

Warning

* Be sure to wear necessary safety equipment to prevent accidents, when removing boost pressure/
temperature sensor.

* Appropriate force should be applied when removing boost pressure/temperature sensor. Be careful
not to operate roughly.

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Remove the engine compartment trim cover assembly.
3. Disconnect the negative battery cable.

4. Disconnect the boost pressure/temperature sensor
connector (arrow).

5. Remove the boost pressure/temperature sensor fixing
bolt (arrow) and take it out carefully.

Installation

1. Install the boost pressure/temperature sensor fixing bolt.
Torque: 9+ 1.5N-m

2. Connect the boost pressure/temperature sensor connector.

VVT Control Valve

Removal

Warning

* Be sure to wear safety equipment to prevent accidents, when removing VVT control valve.

* Appropriate force should be applied, when removing VVT control valve. Be careful not to operate
roughly.

&>
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1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Remove the engine compartment trim cover assembly.

3. Disconnect the negative battery cable.

4. Disconnect the intake/exhaust VVT control valve
connectors (arrow).

5. Remove the intake/exhaust VVT control valve fixing
bolts (arrow) respectively and take them out carefully.

Inspection

Step

Operation

Test Value

Test Result

Subsequent Step

Remove VVT
control valve wire
harness

connector, use a
multimeter to
measure if
resistance
between two
terminals of sensor
is normal.

Resistance at
ambient
temperature: 6 Q

Yes

Next

No

Replace VVT
control valve

Remove VVT
control valve, and
check for foreign
matter stuck or
internal leakage.

Yes

Replace VVT
control valve

No

Diagnostic help

Installation

Caution

* Control valve is only allowed to be pressed into installation hole by press-in. It is not allowed to install
the sensor with a tapping tool (such as hammer).
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1. Install the intake/exhaust VVT control valve fixing bolt.
2. Connect the intake/exhaust VVT control valve connector.

Fuel Rail Injector

Removal

1. For details about removal methods, refer to removal steps of fuel rail injector assembly in fuel system.

Inspection

1. Simple measurement method: (Remove the connector) Turn digital multimeter to ohm band, connect
two probes to two terminals of fuel injector respectively, the rated resistance is 1.83 Q at 20°C.

Installation

1. For details about installation methods, refer to installation steps of fuel rail injector assembly in fuel
system.

High Pressure Fuel Rail Pressure Sensor

Removal
1. For details about removal methods, refer to removal steps of high pressure fuel rail pressure sensor
assembly in fuel system.
Inspection

1. Simple measurement method: Remove the sensor, connect 5 V power supply at normal temperature
and atmospheric pressure, pressure signal output is 0.500 £ 0.048 V at this time.

Installation

1. For details about installation methods, refer to installation steps of high pressure fuel rail pressure
sensor in fuel system.

Canister control valve

Removal

1. For details about removal methods, refer to removal steps of canister control valve assembly in fuel system.

Inspection

1. Simple measurement method: (Remove the connector) Turn digital multimeter to ohm band, connect
two probes to two terminals of canister control valve respectively, resistance is 14~ 18 Q at 20°C.
Replace it if the resistance does not meet the specification.

Installation

1. For details about installation methods, refer to installation steps of canister control valve assembly in
fuel system.
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Brake Vacuum Pressure Sensor

Removal

Warning

* Be sure to wear necessary safety equipment to prevent accidents, when removing brake vacuum
pressure sensor.

* Appropriate force should be applied when removing brake vacuum pressure sensor. Be careful not
to operate roughly.

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Remove the engine compartment trim cover assembly.
3. Disconnect the negative battery cable.

4. Disconnect the brake vacuum pressure sensor
connector (arrow).

5. Press brake vacuum pressure sensor fixed clamping
area and take out sensor (arrow) carefully.

Inspection

1. Simple measurement method: (Remove the connector) Turn digital multimeter to ohm band, you can
perform the following simple measurements respectively:

a. Connect two probes to sensor pins 1# and 2# respectively, the resistance is 1 kQ ~ 2 kQ at normal
temperature. There may be short or open circuit in power supply circuit if the resistance is
abnormal;

b. Connect two probes to sensor pins 1# and 3# respectively, the resistance is 1 kQ ~ 2 kQ at normal
temperature. There may be short or open circuit in output circuit if the resistance is abnormal.
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Installation

Caution

* Always make sure the O-ring is not damaged during installation. Apply a light coat of oil (such as
5W20) to O-ring surface before installation, and do not use silicon grease.

* Press sensor detecting sleeve into installation hole manually during installation, and do not install
sensor with striking tool.

1. Insert the brake vacuum pressure sensor into installation hole carefully, and make sure that fixing
clip has been fully clamped.

2. Connect the brake vacuum pressure sensor connector.

Engine Control Unit (ECU)

Removal

Warning

* Be sure to wear safety equipment to prevent accidents, when removing engine control unit.

* Appropriate force should be applied, when removing engine control unit. Be careful not to operate
roughly.

Turn off all electrical equipment and ENGINE START STOP switch.
Remove the engine compartment trim cover assembly.

Disconnect the negative battery cable.

Remove the air filter assembly.

hroOoNd~

5. Disconnect the engine control module connectors
(arrow).

| J12723

6. Removal 4 fixing bolts (arrow) from engine control
module, and take out engine control module assembly
carefully.

J12731

Inspection

1. Simple measurement method: 1. (Connect the connector) Use engine data CAN line to read engine
trouble records; 2. (Remove the connector) Check if ECM connecting wire is in good condition,

2>
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focusing on if ECM power supply and ground line are normal; 3. Check if the external sensor is
operating properly, output signal is reliable and its circuit is in good condition; 4. Check if the actuator is
operating properly and its circuit is in good condition; 5. Finally replace ECM and perform test.

Installation

Caution

* Pay attention to static electricity protection during installation; Pay attention to the protection of the
connector pin.

1. Install 4 fixing bolts to engine control unit mounting bracket.
Torque: 82 N'm

2. Install 4 fixing bolts to engine control unit.
Torque: 82 N'm

3. Connect the engine control unit connector.

Matching Learning

Self-diagnostic

1. Mainly include: read DTC, clear DTC; freeze frame, DTC extended information, DTC failure type (DTC
low byte).

System Parameter Display - Data Flow Collection Based On CAN UDS Protocol

1. Mainly include: Coolant temperature, intake temperature, intake pressure, boost, throttle opening,
engine speed, ignition angle, air-fuel radio short term correct, air-fuel radio long term addition and
multiplication correct, intake pressure, intake flow, oxygen sensor signal, system voltage, torque
demand value, etc.

System Condition

1. Mainly include: It displays 10 conditions such as program condition, cooling system, stable condition,
dynamic condition, emission control, oxygen sensor, idle speed, malfunction indicator, emergency
condition, A/C, etc.

Actuator Test

1. Mainly include: Canister control valve control, fuel pump relay control, cooling fan control, electronic
throttle control, PWM fan control, DVE self-learning, DVE first self-learning, conventional idle control,
high speed idle control, CVO self-learning test.

System Initialization Reset (Adaptive Reset)

1. After the engine stalling, initialization command is sent and system resets the previous self-adaption.
The functions involved are: VVT learning, anti-theft learning after-sales, EBS battery data reading and
writing, and command to replace GPF.

Odometer

1. Mainly include: Display of vehicle driving distance and driving time.

Version Information
1. Mainly include: Display of vehicle identification number (VIN), ECM hardware number, ECM software
number.

Writing VIN Code Manually
1. Connect diagnostic tester, and select Tiggo8 pro model

FE AN
Lo
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2. Click “EMS (Engine Control System)”

(®) % W B 9:50 am

T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV

CHERY VV59.34 > T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV
Vehicle Configuration Vehicle Failure Status
Multi-Service
CEMS (Engine Management System) u0140-87, P1432-00
EMS (Engine Management System) - 1.6T System Not Equipped
EMS (Engine Management System) U0140-87, P1432-00
EMS (Engine Management System) U0140-87, P1432-00
EMS (Engine Management System) - 2.0T U0140-87, P1432-00
6DCT (Transmission Control Unit) System Not Equipped

3 % M 9:50 am

Show Menu T

CHERY V59,34 > T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV > EMS (Engine Management System)

Version Information Read Fault Code
Clear Fault Memory Read Data Stream
Actuation Test Special Function

Chery T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV
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4. Click and select “Writing VIN Code” .

o U @)

Show Menu
CHERY V59.34 > T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV > EMS (_Engfne Management System)

% & M 9:50am

VIN Data Write-In

VVT (Variable Valve Timing System) Self-Learning

Function

Replace GPF (Gasoline Particulate Filter)

Replace The Engine Management System (EMS) - Gasoline
Particulate Filter (GPF) Related

DVE (Electronic Throttle Control System) Self-Learning

Chery T15/T17/T18/T19/T1A/TTE/T1D PLUS PHEV

Replace GPF (Gasoline Particulate Filter) Differential Pressure
Sensor

Trigger Gasoline Particulate Filter (GPF) Regeneration

5. Click and select “Whether to enter manually” and select “No” .

Write VIN

Please Check If The Vehicle VIN ls:
LVTDD24B8MD600193

Click [YES] To Enter The VIN Directly Or Click
[NO] To Enter The VIN Manually And Write It.

Attention:

Writing An Incorrect VIN May Cause
Abnormalities To The Vehicle. Please Ensure
The Correct VIN Is Written!
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6. Click and select “Enter Manually” .

% W B 10:16 am

Write VIN
Please Select The Enter Mode

[Cancel]: Exit The Function;

[Enter Manually]: Enter Via Keyboard;
[Scan]: Align The Camera With The QR Code
Or Barcode To For Entry

Enter Manually

7. Input 17-digit VIN code, and click “OK” .

|y U %t ¥ B 1016 am

Write VIN

Please Enter The 17-Digit VIN, Which Can Be Obtained
From The Front Windshield Or Name Plate Of The Vehicle
Generally.
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8. Display shows that VIN has been written, click "OK".

R &)

Write VIN

VIN Written Successfully!
The VIN Stored In Current ECU |s:
LVTDD24B8MD600193

._ o _ I

VVT (Variable Valve Timing System) Position Learning
1. Connect diagnostic tester, and select Tiggo8 pro model
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2. Click “EMS (Engine Control System)”

@

% W B 9:50 am

T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV

CHERY VV59.34 > T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV
Vehicle Configuration Vehicle Failure Status
Multi-Service
CEMS (Engine Management System) u0140-87, P1432-00
EMS (Engine Management System) - 1.6T System Not Equipped
EMS (Engine Management System) U0140-87, P1432-00
EMS (Engine Management System) U0140-87, P1432-00
EMS (Engine Management System) - 2.0T U0140-87, P1432-00
6DCT (Transmission Control Unit) System Not Equipped

3. Click “Special Function” .

3 % M 9:50 am

Show Menu T

CHERY V59,34 > T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV > EMS (Engine Management System)

Version Information Read Fault Code
Clear Fault Memory Read Data Stream
Actuation Test Special Function

Chery T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV
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4. Click and select “VVT (Variable Valve Timing) Position Self-learning” .

U (B) T %+ 0 3:27pm

Show Menu

CHERY V59.33 > T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV > EMS (Engine Management System)

VIN Data Write-In VVT Position Self-Learning

Replace GPF (Gasoline Particulate Filter) Differential Pressure

Replace GPF (Gasoline Particulate Filter) Sehdpr

Replace The Engine Management System (EMS) - Gasoline
Particulate Filter (GPF) Related

Chery T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV

5. After system prompts are confirmed, click “Yes” .

o @ 1 %+ 0 3:31pm

VVT Position Self-Learning

Working Conditions And Operating Methods
That Require Forced Triggering The Self-
Learning.Before Being In The Aftermarket,Any
Operation That May Change The Phase
Relationship Between The Camshaft Position
Sensor And The Crankshaft Position Sensor
Needs To Trigger Self-Learning Program. All
The Conditions An Following:

-Reassemble Or Replace Phase Sensor Or
Engine Speed Sensor Sensors.

-Reassemble Camshaft,Phase Sensor Signal
Wheel Or Phase Converter.

-Reassemble Engine Speed Sensor Signal
Wheel.

-Reassemble Crankshaft Or Flywheel.
-Replace Timing Chain.

-Readjust Timing.

-Replace ECU

Qlick [Yes] To Begin Learning, [No] To Exit
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6. After system prompts are confirmed, click “Yes” .

%+« 0 3:31pm

VVT Position Self-Learning

VVT Position Self-Learning Condition: After
Engine Has Been Warmed Up, Key On

7. System prompts that “VVT (Variable Valve Timing System) position learning is successfully
completed” , then click "OK".

VVT Position Self-Learning

VVT Position Self-Learning Successfully!
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8. System prompts that the key is turned to off, restart after key is turned to on, and idle it for 15 seconds,
then click "OK".

Y- (#) 1

VVT Position Self-Learning

Key Off Key On And Start Engine, Keep Idle
For 15 Seconds.

Write GPF Information

Write GPF Information
In the following cases, GPF information needs to be written

1. Replace GPF
a. Stop the vehicle in a safe place;

b. The engine stops, after the GPF temperature has cooled to room temperature, replace GPF with a
new one;

c. When the engine is powered on and not started, the command will be sent by UDS service of
diagnostic tester;

d. Power off, wait for 720s, power on again to read the current model carbon value < 0.6, the
corresponding fuel cumulative value is 0, that is, write to EEPROM is successful;

e. Replacement of GPF is complete.
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Show Menu

CHERY V59.34 > T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV > EMS (Engine Management System)

VIN Data Write-In VVT (Variable Valve Timing System) Self-Learning

Replace GPF (Gasoline Particulate Filter) Differential Pressure

Replace GPF (Gasoline Particulate Filter) SeaBor

Replace The Engine Management System (EMS) - Gasoline

Particulate Filter (GPF) Related Trigger Gasoline Particulate Filter (GPF) Regeneration

DVE (Electronic Throttle Control System) Self-Learning
Function

Chery T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV

2. Replace differential pressure sensor

a. Stop the vehicle in a safe place;

b. The engine stops, after the GPF temperature has cooled to room temperature, replace differential
pressure sensor with a new one and ensure that the upstream and downstream lines are installed
correctly;

c. When the engine is powered on and not started, the command will be sent by UDS service of
diagnostic tester;

d. Power off, wait for 720s, power on again to read the learning value of differential pressure sensor
as 0, that is, write to EEPROM successfully;

e. Replacement of differential pressure sensor is complete.
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Show Menu

CHERY V59.34 > T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV > EMS (Engine Management System)

VIN Data Write-In VVT (Variable Valve Timing System) Self-Learning

Replace GPF (Gasoline Particulate Filter)

Replace The Engine Management System (EMS) - Gasoline
Particulate Filter (GPF) Related

DVE (Electronic Throttle Control System) Self-Learning
Function

Chery T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV

Replace GPF (Gasoline Particulate Filter) Differential Pressure
Sensor

Trigger Gasoline Particulate Filter (GPF) Regeneration

3. Replace ECM.
a.
b.

Stop the vehicle in a safe place;

When the engine is stopped, power on and use the UDS service of diagnostic tester to read out the
expected rewritten amount (if the diagnostic tester has a storage function, store it in the diagnostic
tester; if not, you need to manually record each EEP value);

c. Power off the engine, after the ECM is cooled to room temperature, replace it with a new one;

d. When the engine is powered on and not started, send commands by UDS service, and send (flag

bit + value) fields to new ECM one by one;

Power off, wait for 720s, power on again to read the current model carbon value = 0.6, the
corresponding fuel cumulative value is not 0, that is, write to EEPROM is successful;

Replacement of ECM complete.
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Show Menu
CHERY V59.34 > T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV > EMS (Engine Management System)

VIN Data Write-In VVT (Variable Valve Timing System) Self-Learning

Replace GPF (Gasoline Particulate Filter) Differential Pressure

Replace GPF (Gasoline Particulate Filter) SeaBor

Replace The Engine Management System (EMS) - Gasoline

Particulate Filter (GPF) Related Trigger Gasoline Particulate Filter (GPF) Regeneration

DVE (Electronic Throttle Control System) Self-Learning
Function

Chery T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV

4. Parking service regeneration

a. Stop the vehicle in a safe place, avoid exposure to the sun and around inflammables, do not open
the hood, if there is a blower, it can be placed in front of the intake grille to blow;

b. Power on and shift to P, start the engine, idle until the coolant temperature exceeds 60°C, turn off
the air conditioning, turn on the vehicle heater, turn the target temperature to maximum, and make
the wind speed to maximum;

c. Send the command by the UDS service of diagnostic tester, and the engine speed reaches 3900
rpm, then the parking regeneration is triggered successfully;

d. Within 1 hour after triggering regeneration, the engine returns to normal idle speed;

e. Use the diagnostic tester to read the current model carbon value < 1.5g, and the mileage value
since the last fully successful regeneration is 0, the regeneration is successful, if not, turn the
engine OFF and power off. Restart the engine and trigger the parking regeneration again according
to the above steps.

f. Service regeneration is complete.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



03 - F4J20 ENGINE ELECTRONIC CONTROL SYSTEM
S U @) % * 0 9:50am

Show Menu

'TIA/TT1E/T1D PLUS PHEV > EMS (Engine Management System)

VIN Data Write-In VVT (Variable Valve Timing System) Self-Learning

Replace GPF (Gasoline Particulate Filter) Differential Pressure

Replace GPF (Gasoline Particulate Filter) Seqtor

Replace The Engine Management System (EMS) - Gasoline

Particulate Filter (GPF) Related Trigger Gasoline Particulate Filter (GPF) Regeneration

DVE (Electronic Throttle Control System) Self-Learning
Function

Chery T15/T17/T18/T19/TTA/T1E/T1D PLUS PHEV

B

J14040

Caution

* Before performing parking regeneration, all DTC of vehicle engine should be repaired according to
the regulations.

* Non-related personnel should not approach the regenerative vehicle.
* During the regeneration process, there are the following possibilities to interrupt the process:

1. GPF temperature is too high.

2. Regeneration time is too long.

3. The remaining gasoline is too low.
4. Vehicle is moving.

5. Engine knocking.

6. Enriched with air-fuel ratio.

7. Shifting.

8.

Accelerator pedal depressed.

9. Brake pedal depressed.

10. Coolant temperature is too high or too low.
11. Misoperation of diagnostic tester.
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