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SQRE4T15C ENGINE MANAGEMENT SYSTEM

SQRE4T15C ENGINE MANAGEMENT
SYSTEM
Warnings and precautions
Precautions
General Information
System Basic Principle
Basic Management Function of
Engine
Control Signal: Input/Output Signal of
ME17U6.1 System
System Function
System Malfunction Diagnosis Function
Introduction
Control Strategy
Specifications
Torque Specifications
Circuit Diagram
Terminal Definition
Diagnosis & Test
Problem Symptoms Table
DTC Confirmation Procedure
Intermittent DTC Troubleshooting
Ground Inspection
Diagnostic Trouble Code (DTC)
Chart

P049900 Canister Vent Valve Control Circuit

Short to Power Supply

P049800 Canister Vent Valve Control Circuit

Short to Ground

P044700 Canister Vent Valve Control Circuit

03-11
03-11
03-11
03-12
03-12

03-12

03-13
03-13

03-15
03-16
03-19
03-19
03-19
03-19
03-22
03-22
03-25
03 -25
03-25

03 -26

03 - 38

03 -39

Open 03-39
P242200 Canister Vent Valve Stuck Closed

Problem 03-40
P150100 Airbag Communication Message

Implausible 03-41
P209100 “B” Camshaft Position Actuator

Control Circuit High Bank 1 03-41
P209000 “B” Camshaft Position Actuator

Control Circuit Low Bank 1 03 -41
P001300 “B” Camshaft Position Actuator

Control Circuit Open Bank 1 03-42
P0O00B00 “B” Camshaft Position Slow

Response Bank 1 03-42
P0O05A00 “B” Camshaft Profile Control

Performance/Stuck Off Bank 1 03-43
P064500 A/C Compressor Relay Circuit

Fault 03-43
P064700 A/C Compressor Relay Control

Circuit High 03-44
P064600 A/C Compressor Relay Control

Circuit Low 03-44
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P057100 Brake Pedal Signal Synchronization
Malfunction 03-44

P012800 Coolant Thermostat (Coolant
Temperature Below Thermostat Regulating
Temperature) 03-45

P012300 Electronic Throttle 1st Path Signal
Voltage Maximum Problem / P022300
Electronic Throttle 2nd Path Signal Voltage
Maximum Problem 03-45

P012100 Electronic Throttle 1st Path Signal
Voltage Not Plausible Fault / P022100
Electronic Throttle 2nd Path Signal Voltage
Not Plausible Fault 03 -46

P151000 Diagnostic Fault Check Knock
Control Signal Evaluation

P045128 EVAP System Pressure Sensor/
Switch Circuit Range
Performance

P045300 Fuel Tank Pressure Sensor Signal
Short to Power Supply

P045200 Fuel Tank Pressure Sensor Signal
Short to Ground

P04512A EVAP System Pressure
Sensor&Switch Circuit Range
Performance

P045125 EVAP System Pressure
Sensor&Switch Circuit Range
Performance

P 155400/ P155500/P156100 Electronic
Throttle Spring Inspection Malfunction
Minimum, Maximum / Deviation Between
Throttle Target Opening Angle and Actual
Opening Angle

P155C00 Electronic Throttle Limphome
Position Self-learning Error 03-51

P155D00/P155E00 Electronic Throttle PID
Adjustment Malfunction 03-51

P013300 O2 Sensor Circuit Slow Response
Bank 1 Sensor 1

P062F42, P062F43 EEPROM Writing or
Reading Failure

P208900 “A” Camshaft Position Actuator
Control Circuit High Bank 1

P208800 “A” Camshaft Position Actuator
Control Circuit Low Bank 1

P001000 Control Circuit of Camshaft Control

03 -47

03 -47

03-48

03-48

03 -49

03 -49

03-50

03-52

03-53

03-53

03-53

Valve (Inlet) 03-54
PO0O0OAOQO "A" Camshaft Position Slow

Response Bank 1 03-54
P0O03C00 “A” Camshaft Profile Control

Performance/Stuck Off Bank 1 03-55
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P050B00 Cold Start Ignition Timing
Performance

P034100 Intake Camshaft Phaser Sensor
Signal Improper

P034300 Camshaft Position Sensor “A”
Circuit High Bank 1 or Single
Sensor

P034200 Camshaft Position Sensor “A”
Circuit Low Bank 1 or Single
Sensor

P036600 Exhaust Camshaft Phaser Sensor

Signal Improper

P001776 Crankshaft Position - Camshaft
Position Correlation Bank 1 Sensor
B

P036800 Exhaust Camshaft Phase Signal
Circuit Short to Power Supply

P036700 Exhaust Camshaft Phase Signal
Circuit Voltage Short to Ground

P033900 Crankshaft Position Sensor
A

P046129 Fuel Level Sensor Unreasonable
Malfunction

03-55

03 - 56

03 - 56

03-57

03 -58

03 -58

03-58

03-59

03-60

03-60

P209700 Post Catalyst Fuel Trim System Too

Rich Bank 1

03 - 61

P209600 Post Catalyst Fuel Trim System Too

Lean Bank 1
P013800 O2 Sensor Circuit High Voltage
Bank 1 Sensor 2

03 - 61

03 -62

P013700 O2 Sensor Circuit Low Voltage Bank

1 Sensor 2

03-63

P223200 O2 Sensor Signal Circuit Shorted to

Heater Circuit Bank 1 Sensor 2

P013600 O2 Sensor Circuit Bank 1 Sensor
2

P005400 HO2S Heater Resistance Bank 1
Sensor 2

P003800 O2 Sensor Heater Control Circuit
High (Downstream of the
Catalyzer)

P003700 O2 Sensor Heater Control Circuit
Low (Downstream of the
Catalyzer)

03 -64

03 - 64

03-65

03 - 66

03-66

P003600 HO2S Heater Control Circuit Bank 1

Sensor 2

03-67

P013A00 O2 Sensor Slow Response - Rich to

Lean Bank 1 Sensor 2

P227100 O2 Sensor Signal Biased&Stuck
Rich Bank 1 Sensor 2

P227000 O2 Sensor Signal Biased&Stuck
Lean Bank 1 Sensor 2

WWW.DIGITALKHODRO.COM

03-67

03 -68

03-69

P223100 O2 Sensor Signal Circuit Shorted to
Heater Circuit Bank 1 Sensor 1 03-70

P003200 HO2S Heater Control Circuit High
Bank 1 Sensor 1

P003100 HO2S Heater Control Circuit Low
Bank 1 Sensor 1 03-71

P003000 HO2S Heater Control Circuit Bank 1
Sensor 1 03-72

P005300 Upstream Oxygen Sensor Heater

03-71

Circuit Failure 03-72
P005326 HO2S Heater Resistance Bank 1

Sensor 1 03-73
P013500 O2 Sensor Heater Circuit Bank 1

Sensor 1 03-73
P064D00 LSU Integrated Chip

Failure 03-74

P064D16 Internal Control Module O2 Sensor
Processor Performance Bank 1 03-74

P064D17 Internal Control Module O2 Sensor
Processor Performance Bank 1 03-75

P064D81 Internal Control Module O2 Sensor
Processor Performance Bank 1 03-75

P035100 Ignition Coil "A" Primary Control
Circuit Open P035200 Ignition Coil "B"
Primary Control Circuit Open P035300
Ignition Coil "C" Primary Control Circuit
Open P035400 Ignition Coil "D" Primary
Control Circuit Open

P230100 Ignition Coil “A” Primary Control
Circuit High P230400 Ignition Coil “B”
Primary Control Circuit High P230700
Ignition Coil “C” Primary Control Circuit
High P231000 Ignition Coil “D” Primary
Control Circuit High

P230000 Ignition Coil “A” Primary Control
Circuit Low P230300 Ignition Coil “B”
Primary Control Circuit Low P230600
Ignition Coil “C” Primary Control Circuit
Low P230900 Ignition Coil “D” Primary

03-75

03-76

Control Circuit Low 03-76
P062900 Fuel Pump Module "A" Control

Circuit High 03-77
P062800 Fuel Pump “A” Control Circuit

Low 03-77
P062700 Fuel Pump Module "A" Control

Circuit Open 03-77
P032600 Knock Sensor 1 Circ. High

Input 03-78
P032500 Knock Sensor 1 Circ. Low

Input 03-78
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P024300 Turbocharger Waste Gate Control

Circuit Open 03-79
P023400 Turbocharger Boost Pressure Too

High 03-79
P029900 Turbocharger Boost Pressure Too

High 03-80
P050A21 Cold Start Idle Control System

Performance 03 -81
P050A22 Cold Start Idle Control System

Performance 03 - 81
P050D00 Cold Start Rough Idle 03 -81
P223700 O2 Sensor Positive Current Control

Circuit Open Bank 1 Sensor 1 03-82
P013000 Upstream Oxygen Sensor

Compensation Circuit Open 03-82

P030000 Random/Multiple Cylinder Misfire
Detected P030100 Cylinder 1 Misfire
Detected P030200 Cylinder 2 Misfire
Detected P030300 Cylinder 3 Misfire
Detected P030400 Cylinder 4 Misfire
Detected P036300 Cylinder Selective Fuel
Cutoff Active due to Catalyst Damaging

Misfire 03-83
P154000 Engine Torque Control Adaption at

Limit 03 -84
P070000 TCU Requests to llluminate MIL

Light 03 -84
PO6AA00 Main relay Temperature Over

Temperature Fault 03-84

P153000 Function Monitoring: Fault of ECU
ADC - Null Load Test Pulse P153100
Function Monitoring: Fault of ECU ADC -
Test Voltage P157300 Monitoring Fault
Reaction Error P157500 Diagnostic Fault
Check to Report "WDA active" Due to

Overvoltage Detection 03-85
P060DO00 Accelerator Pedal Second Layer
Monitoring Failure 03-85

P152000 Function Monitoring: Check of Predicted
Air Mass Failed P152100 Function Monitoring:
Fault of ECU Check of Injection Cut-off P152200
Function Monitoring: Fault of ECU in Check of
Cylinder Individual Fuel Corrections P152500
Function Monitoring: Fault of ECU or Sensor in rl-
Comparison P152300 Function Monitoring: Fault
of ECU or Sensor in Mixture Check P152400
Function Monitoring: Fault of ECU Comparison of
Lambda and Operation Mode 03 -86

P061CO00 Electronic Throttle Security
Monitoring Function Failure (Second Layer
Engine Speed Monitoring Failure) 03-87
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P152700 Function Monitoring: Monitoring of ICO
From Level1 P152800 Function Monitoring:

Monitoring of ICO From Level2 03 -87
P152900 Function Monitoring: Fault of Starter

Control 03-87
P061AQ00 Security Monitoring Torque

Overlimit 03-88
P157600 OverVoltage of ECU

VDD5 03 -88
P157700 UnderVoltage of ECU

VDD5 03 -89

P001400 “B” Camshaft Position - Timing
Over-Advanced or System Performance
Bank 1 03 -89
P001100 "A" Camshaft Position - Timing
Over-Advanced or System Performance

Bank 1 03-90
P021900 Engine Overspeed 03-90
P157800 Monitoring Module Inquiry

Error 03-91

P218700 System Too Lean at Idle Bank 1
P218800 System Too Lean at Idle Bank

1 03 -91
P055800 Brake Booster Pressure Sensor

Circuit High 03-93
P055700 Brake Booster Pressure Sensor

Circuit Low 03-93
P219500 O2 Sensor Signal Biased/Stuck

Lean Bank 1 Sensor 1 03-94
P219600 O2 Sensor Signal Biased/Stuck

Lean Bank 1 Sensor 1 03-94

P120000 Manifold Absolute Pressure Sensor
Circuit Range/Performance P120100 Manifold
Absolute Pressure Sensor Circuit Range/
Performance P120400 Turbocharger/
Supercharger Boost Sensor "A" Circuit Range/
Performance P120500 Turbocharger/
Supercharger Boost Sensor "A" Circuit Range/
Performance P023622 Turbocharger/
Supercharger Boost Sensor "A" Circuit Range/
Performance P023621 Turbocharger/
Supercharger Boost Sensor "A" Circuit Range/
Performance 03-95

P0O0C721 Intake Air Pressure Measurement
System - Multiple Sensor Correlation Bank
1 POOC722 Intake Air Pressure
Measurement System - Multiple Sensor

Correlation Bank 1 03-95
P010700 Intake Manifold Pressure Sensor
Short to Ground 03-96
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P010800 Intake Manifold Pressure Sensor

Short to Power Supply 03 -96
P01062A Manifold Abs.Pressure

Performance Non-plausible 03-97
P046800 EVAP Purge Flow Sensor Circuit

High 03-98
P046700 EVAP Purge Flow Sensor Circuit

Low 03-98
P128500 EVAP Purge Flow Sensor Circuit

Range Performance 03-99
P128600 EVAP Purge Flow Sensor Circuit

Range Performance 03-100

P222900 Barometric Pressure Sensor "A"

Circuit High P222800 Barometric Pressure

Sensor "A" Circuit Low Problem 03-100
P223000 Barometric Pressure Sensor Signal

Failure P222722 Barometric Pressure

Sensor "A" Circuit Range/Performance

P222721 Barometric Pressure Sensor "A"

Circuit Range/Performance P120200

Barometric Pressure Sensor "A" Circuit

Range/Performance P120300 Barometric

Pressure Sensor "A" Circuit Range/

Performance 03-101
P023700 Turbocharger/Supercharger Boost

Sensor "A" Circuit Low 03-101
P023800 Turbocharger/Supercharger Boost

Sensor “A” Circuit High 03-101
P212300/ P212800 Accelerator Pedal 1st/2nd

Path Signal Voltage Too High

Fault 03-102
P212200/P212700 Accelerator Pedal 1st/2nd

Path Signal Voltage Too Low

Fault 03-103
P261000 ECM/PCM Engine Off Timer
Performance 03-103

P213800 Two-way Signal Deviation of
Accelerator Pedal Out of Limit

Fault 03-104
P064100 5 V Power Supply Module 1

Fault 03-104
P065100 5 V Power Supply Module 2

Fault 03-105
P063400 Cooling Fan Drive Chip

Overheating 03-105

POOCE24 Cold Start Calibration of Manifold Intake
Air Temperature Sensor Unreasonable (Positive
Deviation) POOCE23 Cold Start Calibration of
Supercharged Intake Air Temperature Sensor
Unreasonable (Positive Deviation) P138024 Cold
Start Calibration of Supercharged Intake Air
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Temperature Sensor Unreasonable (Positive
Deviation) P138023 Cold Start Calibration of
Supercharged Intake Air Temperature Sensor
Unreasonable (Positive

Deviation) 03-105
P011400 Poor Contact in Intake Manifold

Temperature Sensor Circuit 03-106
P011300 Intake Manifold Temperature Sensor

Signal Voltage Too High 03 - 106
P009800 Intake Air Temperature Sensor 2

Circuit High Bank 1 03-107
P009700 Intake Air Temperature Sensor 2

Circuit Low Bank 1 03-108
P009900 Intake Air Temperature Sensor 2

Circuit Intermittent Bank 1 03-108
P044200 EVAP System Leak Detected (Small

Leak) 03-109
P045500 EVAP System Leak Detected (Large

Leak) 03-110
P04F000 EVAP System High Pressure Purge

Line Performance 03-110
P044400 Evaporative Emission System

Purge Control Valve Circuit Open 03-111

P050C24 Cold Start Engine Coolant
Temperature Performance P050C23 Cold
Start Engine Coolant Temperature

Performance 03-112
P011800 Cold Start Engine Coolant

Temperature Performance 03-112
P011700 Coolant Temperature Sensor 1

Signal Voltage Low 03-113
P011900 Engine Coolant Temperature Sensor

1 Circuit Intermittent 03-113
P011623 Engine Coolant Temperature Sensor

1 Circuit Range/Performance 03-113
P042000 Catalyst System Efficiency Below

Threshold Bank 1 03-114
P069000 ECM/PCM Power Relay Sense

Circuit High 03-114
P056300 System Battery Voltage

High 03-115
P056200 Battery Voltage Low 03-115
P056000 Battery Voltage

Unreasonable 03-116
P241400 O2 Sensor Exhaust Sample Error

Bank 1 Sensor 1 03-116
P063400 Cooling Fan Drive Chip

Overheating 03-116

P121200 Vehicle Speed Sensor Performance
Failure (Vehicle Speed Exceeds Maximum
Range) 03-117
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P050000 Vehicle Speed Sensor Input Signal

Failure 03-117
P050165 Vehicle Speed Sensor "A" Circuit

Intermittent/Erratic/High 03-117
P261D00 Coolant Pump "B" Control Circuit

High 03-118
P261C00 Coolant Pump "B" Control Circuit

Low 03-118
P025D00 Fuel Pump Module "A" Control

Circuit High 03-119
P025A00 Fuel Pump Module "A" Control

Circuit Open 03-119
P124A00 Booster Exhaust Gate Control Valve

Control Circuit A Short 03-119

P2ABDO00 Supercharged Waste Gate Control
Valve Control Circuit A Current/

Temperature Too High 03-120

PO0OBDOO0 Air Flow Through Air Flow Meter
Exceeds Upper Limit of Reasonable Range
POOBCO0O0 Air Flow Through Air Flow Meter
Exceeds Lower Limit of Reasonable

Range 03-120

P010122 Mass or Volume Air Flow "A" Circuit
Range/Performance - Air Flow Too High
P010121 Mass or Volume Air Flow Sensor
"A" Circuit Range/Performance P0O1012A
Mass or Volume Air Flow Sensor "A" Circuit

Range/Performance 03-121

P010200 Air Flow Meter Circuit Voltage Too

Low 03-121

P010300 Air Flow Meter Circuit Voltage Too

High 03-121

P010000 Air Flow Meter Signal Period is

0 03-122

P053200 A/C Refrigerant Pressure Sensor

"A" Circuit Low 03-122

P053300 A/C Refrigerant Pressure Sensor

"A" Circuit High 03-122

P256400 Turbocharger Boost Control

Position Sensor "A" Circuit Low 03-123

P256500 Turbocharger Boost Control

Position Sensor "A" Circuit High 03-124

PO0O3AOQOQ First Zero Self-Learning Error of
Turbocharger Electronic

Wastegate 03-124

P024477 Turbocharger/Supercharger
Wastegate Actuator "A" Range/

Performance 03-124

P024437 Turbocharger/Supercharger
Wastegate Actuator "A" Range/

Performance 03-125
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P138124 Intake Air Temperature Sensor 3 Multiple
Check Bank 1 P138123 Intake Air Temperature
Measurement System - Multiple Sensor
Correlation Bank 3 03-125

POOEAQQ Air Filter Rear Temperature Sensor
3 Circuit Voltage Too Low 03-126

POOEBOQOQ Intake Air Temperature Sensor 3
Circuit High Bank 1 03-126

POOECO0O0 Intake Air Temperature Sensor 3
Circuit Intermittent Bank 1 03-127

P007000 Ambient Air Temperature Sensor
Circuit "A" 03-128

P007200 Ambient Air Temperature Sensor
Circuit "A" Low 03-128

P007300 Ambient Air Temperature Sensor
Circuit "A" High 03-129

P150A00 Active Speed Limitation Input Signal
Not Plausible P150B00 Clamping Switch of
Active Speed Limitation Input Signal
P150C00 Active Speed Limitation A/D

Conversion Malfunction 03-129
P262600 O2 Sensor Pumping Current Trim
Circuit Open Bank 1 Sensor 1 03-130

P124B00 Electric Waste Gate (E-WG)
Actuator Control Chip SPI Bus

Error 03-130
U010187 Lost Communication with
TCM 03 -131

P051300 / P063300 / P161000 / P161100 /
P161200 / P161300 Immobilizer

Malfunction 03-131
P261D00 Coolant Pump "B" Control Circuit

High 03-132
P261C00 Coolant Pump "B" Control Circuit

Low 03-132
P261A00 Coolant Pump "B" Control Circuit

Low 03-133
P003200 HO2S Heater Control Circuit High

Bank 1 Sensor 1 03-133
P003100 HO2S Heater Control Circuit Low

Bank 1 Sensor 1 03-133
P003000 HO2S Heater Control Circuit Bank 1

Sensor 1 03-134
P013300 O2 Sensor Circuit Slow Response

Bank 1 Sensor 1 03-134
P013100 O2 Sensor Circuit Low Voltage Bank

1 Sensor 1 03-135
DTC Diagnosis Procedure 03-135
P2091 00 03-135
P2090 00 03-135
P0013 00 03-135
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PO0OOB 00
POO5A 00
P2089 00
P2088 00
P0O010 00
POOOA 00
PO03C 00
PO50A 22
PO50A 21
PO50B 00
PO50B 20
PO50D 00
P0420 00
P0O030 00
P0031 00
P0032 00
P0053 00
P0131 00
P0132 00
P0133 00
P0134 00
P2231 00
P0036 00
P0037 00
P0038 00
P0054 00
P0136 00
P0137 00
P0138 00
PO13A 00
P2232 00
P2270 00
P2271 00
P2195 00
P2196 00
P2096 00
P2097 00
PO0OC7 21
PO0C7 22
P0106 22
P0106 21
P0106 2A
P1200 00
P1201 00
P0107 00
P0108 00
P0116 23
P0116 26
P0117 00
P0118 00
P0119 00
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03-135
03-135
03 - 140
03 - 140
03 - 140
03 -140
03 - 140
03 -145
03 - 145
03 - 145
03 -145
03 - 146
03 - 146
03 - 148
03 - 148
03 - 148
03-148
03-148
03-148
03-148
03 -148
03 -148
03-153
03-153
03 -153
03 -153
03-153
03 -153
03-153
03 -153
03 -153
03 -153
03 -153
03 -160
03 -160
03 -163
03 -163
03 -165
03 -165
03 -165
03 -165
03 -165
03 -165
03-165
03-165
03-165
03-171
03-171
03-171
03-171
03-171

P050C 24
PO50C 23
P2183 24
P2183 23
P2184 00
P2185 00
PO1E4 24
PO1E4 23
PO1E5 00
PO1E6 00
P0262 00
P0261 00
P0201 00
P0265 00
P0264 00
P0202 00
P0268 00
P0267 00
P0203 00
P0271 00
P0270 00
P0204 00
P0351 00
P2301 00
P2300 00
P0352 00
P2304 00
P2303 00
P0353 00
P2307 00
P2306 00
P0354 00
P2310 00
P2309 00
P1555 00
P1554 00
P1561 00
P2565 00
P2564 00
P0244 77
P0244 37
PO03A 00
P0234 00
P0299 00
P0238 00
P0237 00
P1204 00
P1205 00
P0236 22
P0236 21
P1301 00

03-172
03-172
03-176
03-176
03-176
03-176
03-179
03-179
03-180
03-180
03-183
03-183
03-183
03 -187
03 -187
03 -187
03-191
03-191
03-191
03-194
03-194
03-194
03-198
03-198
03-198
03 - 202
03 - 202
03 - 202
03 -206
03 - 206
03 - 206
03 -211
03 -211
03-211
03-215
03-215
03-215
03 -220
03 -220
03 -220
03 -221
03 -221
03 - 225
03 -225
03 - 225
03 - 225
03 -225
03 -225
03 -225
03 - 225
03-230
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P261D 00
P261C 00
P261A 00
P1303 00
P1304 00
P1305 00
P1306 00
P1307 00
P1308 00
P1309 00
P0325 00
P0328 00
P0327 00
PO4F0 00
P0496 00
P0497 00
P0459 00
P0458 00
P0444 00
P0442 00
P0455 00
P0219 00
P0558 00
P0557 00
P1450 00
P1451 00
P0571 00
P258D 00
P258C 00
P258A 00
PO50F 00
P2123 00
P2122 00
P2127 00
P2128 00
P2138 00
P2177 00
P2178 00
P2187 00
P2188 00
P0480 00
P0691 00
P0692 00
P0481 00
P0693 00
P0694 00
P0597 00
P0599 00
P0598 00
P0128 00
P0645 00
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03-230
03-230
03 -230
03-230
03-230
03 -230
03-230
03 -230
03 -231
03 -231
03 -235
03 -235
03 -235
03 -239
03 -239
03 -239
03-239
03-239
03-239
03 -244
03 - 244
03 - 247
03 -248
03 -248
03 - 248
03 -248
03 - 253
03 - 256
03 - 256
03 - 256
03 - 256
03 -259
03 -259
03 -259
03 - 259
03 -259
03 - 261
03 - 261
03 - 262
03 - 262
03 - 266
03 - 266
03 - 266
03 - 269
03 - 269
03 - 269
03-272
03-272
03-272
03-272
03-276

P0647 00
P0646 00
P0560 00
P0562 00
P0563 00
uo0073 88
uo101 87
u0126 87
uo0129 87
u0140 87
uo0151 87
u0155 87
uo164 87
u0214 87
P1212 00
P0503 00
P0500 00
P0501 66
P0501 65
P0460 00
P0461 29
P0462 00
P0463 00
P25B0 00
P0629 00
P0628 00
P0627 00
P0339 00
P2617 00
PO50A 21
P0506 00
P0507 00
P0685 00
P0687 00
P0686 00
P0689 00
P0343 00
P0342 00
P0341 00
P0366 00
P0368 00
P0367 00
On-vehicle Service
Electronic throttle body
Absolute Brake Vacuum Sensor
VVT Control Valve
Coolant temperature sensor
Knock Sensor
Oxygen Sensor
Camshaft position sensor
Engine speed sensor

03 -276
03 -276
03-279
03-279
03-279
03 -280
03 -280
03 -280
03 -280
03 -280
03 - 280
03 -280
03 -280
03 -280
03 - 282
03 -282
03 - 282
03 - 282
03 - 282
03 -284
03 - 284
03 - 284
03 - 284
03 - 284
03 - 288
03 - 288
03 - 288
03 - 291
03 - 291
03 -295
03 -295
03 -295
03 - 296
03 - 296
03 - 296
03 - 296
03 -298
03 -298
03 -302
03 - 303
03 -305
03 -305
03 -308
03 - 308
03-310
03 - 311
03-312
03-314
03-315
03-319
03 - 321
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Fuel Rail Injector Assembly 03 - 322 Precautions 03-404
Intake pressure sensor 03 -323 General Information 03 - 405
Ignition coil 03 - 326 System Exploded Diagram 03 -405
Fuel injector 03 - 327 Functional Principle 03 - 406
Engine Control Unit (ECU) 03 -328 System Operation 03 - 406
Matching Learning 03-329 Specifications 03 - 406
SQRE4T15C ENGINE MECHANICAL Torque Specifications 03 - 406
SYSTEM 03-335 Tools 03 - 407
Warnings and Precautions 03-335 General Tools 03 - 407
Warnings 03-335 Diagnosis & Testing 03 - 407
Description 03 - 335 Problem Symptoms Table 03-407
Functional Principle 03-335 On-vehicle Service 03 - 408
System Operation 03-335 Air Filter Element 03 - 408
Specifications 03-335 Air Filter Assembly 03 - 409
Engine Specifications 03 -335 Muffler and Muffler Hose 03-410
Engine Mechanical Specifications 03 -336 Electric Throttle Assembly 03 - 411
Torque Specifications 03 - 338 Intake Manifold Assembly 03-415
Lubrication Areas During Engine Electronic Accelerator Pedal 03-419
Assembly 03-339 SQRE4T15C EXHAUST SYSTEM 03-421
Lubrication Areas During Engine Warnings and Precautions 03 - 421
Assembly 03 - 339 Warnings 03 -421
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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.

General Information

System Basic Principle

SQRE4T15C engine electronic control system of model adopts UAES ME17U6.1. The system mainly
consists of Engine Control Unit (ECU), 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 ECU 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 ECU 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.The most important characteristic of ME17U6.1 engine electronic control management
system is the use of torque based control strategy. The main purpose of the torque based control strategy
is to associate a large number of different control objectives. This is the only way to flexibly choose to
integrate various functions into different variants of ECU according to engine and vehicle model.

Basic Management Function of Engine

System structure based on torque.

Cylinder load is determined by intake pressure sensor.

Improved air-fuel mixture control function in static and dynamic conditions.
A closed-loop control.

Fuel is injected from each cylinder sequentially.

Ignition timing, including cylinder-by-cylinder knock control.

Emission control function.

Catalytic converter heating.

o NRSRC P N Se

9. Canister control.
10.Idle control.
11.Limp home.

Additional Function
1. Immobilizer function.
2. Communication with torque and external system (example: gear train or vehicle dynamic control).

Diagnosis On-line OBD
1. Complete a series of OBD functions.
2. Management system for diagnostic functions.

Torque structure: ME17U6.1 system based on torque control

In ME17U6.1 torque-based engine management system, all internal and external demands of engine are
defined with the torque or efficiency requirements of the engine as shown in figure 2-3. By converting the
various demands of engine into control variables for torque or efficiency, these variables are then first
processed in central torque demand coordinator module.ME17U6.1 system can prioritize these conflicting
requirements and execute the most important requirement. Obtain engine control parameters such as
required fuel injection time and ignition timing with torque conversion module. The execution of this control
variable has no effect on other variables. This is the advantage of the torque-based control system.
Similarly, when engine matching is performed, due to the variable independence of the torque control
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system, only the engine data is relied on when matching the engine characteristic curve and pulse
diagram, and there is no interference with other functional functions and variables, thus avoiding repeated
calibration, simplifying the matching process and reducing the matching cost.

Main features of ME17U6.1 system:

* New torque-variable engine functional structure is most compatible with other systems and has strong
expandability.

* New modular software structure and hardware structure with strong portability.

* Model-based engine basic characteristic diagram is independent of each other, and simplifies the
calibration process.

* Sequential fuel injection with phase sensor is used to improve emissions.

* Anti-theft function is incorporated in system.

* Improve driving performance through centralized coordination of various torque requirements.
* 32 bits CPU, 40 MHz clock frequency.

Control Signal: Input/Output Signal of ME17U6.1 System

Main sensor input signals of ECU in ME17U6.1 system

* Intake pressure signal.

* Electronic accelerator pedal signal.
* Intake temperature signal.

* Throttle rotation angle signal.
* Coolant temperature signal.
* Engine speed signal.

* Phase signal.

* Knock sensor signal.

¢ Oxygen sensor signal.

* AJ/C pressure signal.

* Boost pressure signal.

Control signals in ME17U6.1 system

* Electronic throttle opening.

* Injection timing and fuel injection duration.

* Fuel pump relay.

* Canister control valve opening.

* Ignition coil closing angle and ignition advance angle.
* AJ/C compressor relay.

* Cooling fan relay.

* Electronic waste gate actuator.

System Function

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 specific “injection timing” is designated as the initial
injection pulse in a similar process.The fuel injection is changed according to engine temperature to
promote the formation of oil film on intake manifold and cylinder wall, so the mixture should be enriched
when the engine reaches a certain speed. Once the engine starts to run, the system starts to reduce the
start and thicken immediately, until the start condition ends to completely cancel the start and thicken.
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Ignition angle is constantly adjusted with starting conditions. It varies with engine temperature, intake air
temperature and engine speed.

Heating control of engine warm-up and three-way catalyst

After engine is started at low temperature, cylinder volume, fuel injection and electronic ignition are
adjusted to compensate higher engine torque request; 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 working condition, adopt moderate retard ignition advanced angle and use exhaust gas to
perform “three-way catalytic converter heating” .

Acceleration/deceleration and motored fuel cut-off control

When the throttle opening increases, some of the injected fuel is absorbed by 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 on
intake manifold wall will be released again, so the corresponding injection duration must be reduced
during deceleration.Wheel drag 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 specific recovery of the fuel supply speed above idle speed, the fuel injection system is
resupplied. In fact, the ECU program has a range of recovery speed. They vary according to engine
temperature, dynamic change of engine speed, etc., and they are calculated to prevent the speed from
falling to the specified minimum threshold.Once the injection system is resupplied, the system begins to
use the initial injection pulse to supply the fuel and rebuild the oil film on the intake manifold wall. After
recovery of fuel injection, the torque-based control system increases the engine torque slowly and
smoothly (smooth transition).

Idle control
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 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.ME17U6.1 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.

A closed-loop control

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 oxynitride (NO2) up to 98% or more, and convert them into water (H20), carbon
dioxide (COz2) and nitrogen (N2). However, such high efficiency can be achieved only within small range of
engine excess air coefficient A=1, A closed loop control is aimed to ensure mixture concentration within
this range.A 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 (A > 1) will
generate about 100 mV sensor voltage, and rich mixture (A < 1) will generate about 900 mV sensor
voltage. When (A = 1), sensor voltage will jump. A closed loop control responses to input signal (A> 1 =
lean mixture, A < 1 = rich mixture) to correct control variable, a correction factor is generated as a
multiplier to correct the fuel injection duration.

Evaporative emission control

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
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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 ECU
controlling canister control valve. This control operates only under closed loop working condition of A
closed loop control system.

Knock control

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 ECU for processing. ECU 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.Knock control
threshold has good adaptability to different working conditions and different grades of fuel.

System Malfunction Diagnosis Function Introduction

Malfunction information record

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 reliability detection for
sensor output signal, actuator drive signal and internal signals (such as A closed loop control, coolant
temperature, knock control, idle speed control and battery voltage control, etc.). Once a certain step
failure or untrusted 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.Frequency of malfunction can be
divided into “steady state malfunction” and “intermittent malfunction” (for example, due to a short
break of the wire harness or poor contact of the connector).

Malfunction light description and its control strategy
1. Activation of MIL light follows the below principles:
a. ENGINE START STOP switch is turned to ON (not started), and MIL remains on.

b. After the engine is started, if there is no malfunction request for turning on MIL in malfunction
memory, MIL goes off.

c. There is malfunction request for turning on MIL in malfunction memory, or there is request for
turning on MIL at outside of ECU, MIL will turn on.

d. When there is a MIL flashing request at outside of ECU, or there is a MIL flashing request in misfire
cause, or there is malfunction request that flashes MIL as necessary in malfunction memory, MIL
will flash at a frequency of 1Hz.

2. On vehicles equipped with an electronic throttle system, there is EPC indicator light that used to
indicate engine electronic control system related faults besides MIL light. In general, EPC indicator
light is used to indicate (electronic accelerator and electronic throttle) related faults.

3. Activation of EPC indicator light follows the below principles:
e. ENGINE START STOP switch is turned to ON (not started), and EPC remains on.

f. After the engine is started, if there is no malfunction request for turning on EPC indicator light in
malfunction memory, EPC indicator light goes off.

g. There is malfunction request for turning on EPC in malfunction memory, or there is request for
turning on EPC at outside of ECU, EPC will turn on.

Diagnostic tester display
1. Engine parameter display:

a. Engine speed, coolant temperature, throttle opening, ignition advance angle, injection pulse width,
intake pressure, intake temperature, vehicle speed, system voltage, injection correction, canister
scour rate, idle air control, oxygen sensor waveform;

b. Target speed, relative engine load, ambient temperature, ignition closing time, evaporator
temperature, intake air flow, fuel consumption amount;

c. Throttle valve position sensor signal voltage, coolant temperature sensor signal voltage, intake
temperature sensor signal voltage, intake pressure sensor signal voltage, knock sensor terminal 1
signal voltage, knock sensor terminal 2 signal voltage.
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2. Actuator test function:

a. Malfunction light, fuel pump, A/C relay, fan, canister purge valve and throttle opening.

3. Version information display:

a. Frame number (VIN), ECU hardware number, ECU software number.

4. Malfunction display:

a. Intake temperature/pressure sensor, boost temperature/pressure sensor, engine coolant
temperature sensor, throttle valve position sensor, oxygen sensor, oxygen sensor heating line, air-
fuel ratio correction, fuel injector of each cylinder, fuel pump, knock sensor, speed sensor, phase
sensor, canister control valve, cooling fan relay, vehicle speed signal, idle speed, electronic throttle
body, system voltage, ECU, A/C compressor relay, evaporator temperature sensor, malfunction
light.

System features

Multi-point sequential injection system.

New torque-variable engine functional structure is most compatible with other systems and has strong
expandability.

New modular software structure and hardware structure with strong portability.
Phase sensor signal is adopted (phase sensor).

Signal plate with 60-2 teeth is used to identify speed signal (speed sensor).
Electronic throttle body idle speed control is used.

Realized idle torque closed-loop control.

Cylinder-by-cylinder independent knock control (knock sensor).

Equipped with function of heating and protecting catalytic converter.

Equipped with limp home function, etc.

Control Strategy

AIC control strategy

1.

2.

8s after engine is started, A/C compressor is allowed to operate. Within 8s of engine starting, even if
the A/C request switch is pressed, A/C compressor will not engaged.

When coolant temperature is higher than 115 degrees, A/C is powered off. When coolant temperature
is below 113 degrees, A/C control resumes. When coolant temperature is between 106 and 114
degrees, A/C control status does not change.

When engine speed exceeds 6520 rpm or below 560 rpm, A/C is powered off. A/C control resumes
when engine speed is between 640 rpm and 6320 rpm. When the engine speed is in range of 6320 -
6520 rpm and 560 - 640 rpm, A/C maintains the previous state.

When the battery voltage is lower than 9.5 V, A/C is powered off, and A/C control resumes when
battery voltage is higher than 11 V; When the battery voltage is higher than 16 V, A/C is powered off,
and A/C control resumes when battery voltage is lower than 15 V.

Due to the large A/C engine torque consumption, this model has developed an accelerated
disconnection A/C strategy. When the accelerator pedal is depressed firmly, A/C will be powered off to
ensure dynamic property when overtaking. When the A/C is disconnected for more than a certain
period of time or the driver accelerator pedal opening is reduced, A/C will be turned on again.

Fan control strategy

1.

Fan control strategy when engine is running normally:

Hint:
This model equipped with a two-speed fan, and ECU judges and controls different fan speeds based
on water temperature, A/C pressure signal and vehicle speed signal.
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a. Speed limit thresholds of fan to stop rotation in each state are as follows:
When coolant temperature is higher than 94°C and vehicle speed is lower than 80, low speed
fan operates; After coolant temperature is lower than 91°C, low speed fan stops operating.

When coolant temperature is higher than 105°C and vehicle speed is lower than 80, high speed
fan operates; After coolant temperature is lower than 102°C, high speed fan stops operating.

When coolant temperature is higher than 110°C and vehicle speed is higher than 80, high speed
fan operates; After coolant temperature is lower than 107°C, high speed fan stops operating.

b. Fan control strategy after stalling:
If coolant temperature is higher than 101°C or air temperature in manifold is higher than 70°C
after engine stalls, fan will operate at high speed.

If coolant temperature is lower than 98°C or air temperature in manifold is lower than 67°C, fan
stops operating at high speed.

Fan operates at most 40s after stalling.

Three-way catalytic converter protection control strategy

1. When engine is operating normally, if exhaust pipe model temperature exceeds 880°C, exhaust
temperature concentration protection function is activated, and ECU reduces the exhaust temperature
by increasing the air-fuel ratio.

2. When exhaust pipe temperature drops below 830°C, concentration protection stops operating and the
air-fuel ratio returns to normal.

3. When engine is operating normally, if catalytic converter central model temperature exceeds 900°C,
catalytic converter protection function is activated and ECU reduces the catalytic converter
temperature by increasing the air-fuel ratio.

4. When catalytic converter central temperature drops below 850°C, concentration protection stops
operating and air-fuel ratio returns to normal.

Canister solenoid valve control strategy

1. Canister solenoid valve opening conditions:
a. Engine coolant temperature is higher than 60°C.
b. Engine air-fuel ratio control has entered the closed loop.
c. Canister solenoid valve trouble-free.

2. Canister solenoid valve opening control:

a. Openings of canister solenoid valve are different at different engine speeds and loads. ECU
calculates the current opening of canister solenoid valve according to the conditions such as
engine speed, load, and air-fuel ratio fluctuation.

Oxygen sensor heating logic

1. Oxygen sensor must reach a certain temperature in order to work normally, usually at 350°C to 900°C.
It is not enough to heat by exhaust temperature only. Therefore, there is a fuse inside oxygen sensor
for heating specially. Heating with low power before dew point and heating with high power or even full-
power after the dew point. So that the oxygen sensor can reach the operating temperature as soon as
possible.

2. Dew point mark is an important input for oxygen sensor heating, mainly to protect the oxygen sensor.
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3. Physical background of dew point. After the engine is started and exhaust system temperature is lower
for a certain period of time, water vapor may condense on exhaust system. If the oxygen sensor
ceramic body exceeds a certain temperature during this period, and condensation splashes on oxygen
sensor ceramic body, condensation may cause the ceramic body to break. Therefore, it is necessary to
monitor oxygen sensor temperature and exhaust pipe wall temperature near the oxygen sensor in real
time when engine is started. Waste water is always condensing on the exhaust pipe wall in general.
When the temperature of exhaust pipe wall reaches a certain value, it will stagnate for a period of time
or the rate of rise will be slower due to the condensation of water vapor and overlap of the evaporation
process. Temperature at this point is called the dew point temperature. If the wall temperature
continues to rise, water vapor in the exhaust will no longer condense and evaporate on exhaust pipe
wall.

Knock control strategy

1. Knock control is activated when engine coolant temperature exceeds 40°C and engine load is more
than 36%.

2. ECU performs knock control through feedback signal from knock sensor. When knock is detected,
ECU delays the ignition angle by a fixed step of -3 degrees, and the maximum delay of ignition angle is
12 degrees. If no new knock is detected for several consecutive combustions, the delayed ignition
angle will recover with a step size of 0.75 until the delayed ignition angle is fully recovered or a new
knock is detected.

3. Ifthere is a knock sensor failure, ECU will reduce the output ignition angle of the engine to ensure the
safety of engine.

Ignition control strategy
1. Ignition coil charging control:

a. Ignition coil magnetization time determines the ignition energy of the spark plug. Normally the
supply voltage is close to 14V when the vehicle is working normally. If the vehicle generator is not
working properly, the supply voltage may be much lower than 14V, and may even drop to 6V or
lower. In order to get the same ignition energy, the ECU will change the charging time of primary
coil.

2. Ignition advance angle calculation:

a. Ignition angle control when starting: During the start-up stage of engine, system uses a separated
ignition angle MAP to control the starting reliability of engine. When engine is started, system
switches to normal ignition angle control mode.

b. Ignition advance angle control at idle speed: Engine ignition angle does not operate at the optimum
ignition angle when idling, but instead operates at an angle less than the optimal ignition angle. If
the engine idle fluctuates or the external impact occurs, ECU can quickly correct the ignition angle
to ensure the stability of idle speed.

c. lIgnition advance angle control during normal driving: When the engine is running at a constant
speed, the engine is operating at the maximum ignition angle allowed under this operating
condition.

d. Ignition advance angle control during acceleration and deceleration: In order to ensure the
smoothness during acceleration and deceleration, the ECU controls the ignition angle for torque
intervention during acceleration and deceleration.

Fuel pump control strategy

1. When the ignition switch is turned to ON for the first time, ECU controls the operation of oil pump. After
the oil pump flow reaches the set fuel supply, oil pump stops operating. If the engine has not been
started, after the engine has been stopped for more than 100 seconds, oil pump will operate again
after the ignition switch turned to ON each time and after three consecutive operations, oil pump will no
longer operate after ignition switch turned to ON.

2. When ECU detects the engine starting, it will control the operation of oil pump.
3. When the engine is running normally, ECU controls oil pump to work continuously.
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Specifications

Torque Specifications

Description Torque (N-m)
Intake Pressure Sensor Fixing Bolt 7+1
Knock Sensor Fixing Bolt 205
Engine Speed Sensor Fixing Bolt 82
Camshaft Position Sensor Fixing Bolt 8+3
VVT Control Valve Fixing Bolt 812
ECU Fixing Bolt 82
Coolant temperature sensor 1511

Circuit Diagram

Terminal Definition

Terminal Definition

55156|57]58]59|60|61]|62|63

39]40|41|42(43]44]45]46(|47

23|24|25]26]27|28|29]30|31

718]9]10J11)12{13]14]15

ES4760001

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

Pin Definition Pin Definition
1 PCANH 33 -
5 Front Oxygen Sensor Feedback 34 i
Voltage
3 - 35 IGN Power
4 ) 36 Electronic Accglerator Pedal Power
ource
5 Main Relay 37 Electronic Accgl(i:?ggr Pedal Power
6 - 38 -
7 Electronic Accelerator Pedal Ground 39 -
8 - 40 -
9 Spiral Cable Signal 41 Oil Pump Relay
10 High/Low Pressure Switch 42 A/C Compressor Relay
1 Front Oxygen ?/ilr;:g;wrtual Ground 43 Rear Oxygen Sensor Ground
12 Absolute Brag?gX2fuum Sensor 44 i
13 2nd Path Water Temp Sensor Signal 45 Electronic Accelerator Pedal Signal
14 Front Oxygen Sensor Control Signal 46 Boost Pressure Sensor Signal
15 Power Source 47 Sensor Ground
16 Power Source 48 Rear Oxygen Sensor Heating
17 PCAN L 49 -
18 - 50 -
19 Sensor Power Source 51 Fan Control High Speed
20 Power Source 52 -
21 Rear Oxygen Sensor Signal 53 -
22 - 54 Vacuum Pump Relay
23 Brake Switch Normal Close Signal 55 -
24 Medium Pressure Switch 56 Fan Control Low Speed
25 Brake Switch Normal Open Signal 57 -
26 - 58 -
27 - 59 Electronic Accelerator Pedal Ground
28 Front OxngegSiSSe;grs]g(l;Correction 60 3rd Path Water Temp Signal
29 - 61 -
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Pin Definition Pin Definition
30 Electronic Accelerator Pedal Signal 62 Boost Pressure Sensor Signal
31 Exhaust Bypass Valve Motor + 63 Ground 2
32 Exhaust Bypass Valve Motor - 64 Ground 1
fiod fod fod hod fod] o o fod fod fud]
J.—“—“ I|I,|I |||||'|‘|
£S54750001
Pin Definition Pin Definition
65 - 89 Knock Sensor Signal
66 - 90 Knock Sensor Ground
67 Cylinder 2 Injection Nozzle 91 Intake Preggﬁ;%?g?glglmperature
68 Cylinder 1 Injection Nozzle 92 Electronic Water Pump 1
69 Variable Camshaft Timing (Exhaust) 93 Phase Sensor Signal 2
70 - 94 Canister Control Valve
71 Variable Car(rﬁ?:kfte)ﬂming Valve 95 Phase Sensor Ground
72 Cylinder 3 Injection Nozzle 96 Engine Speed Sensor Signal
73 Ignition Coil 2 97 -
74 Cylinder 4 Injection Nozzle 98 Phase Sensor Power Source
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Pin Definition Pin Definition
Electronic Throttle Body Actuator

6 ) 9 Motor +
76 Front Oxygen Sensor Heating 100 Electronic Thﬁé&'gf()dy Actuator
77 Electronic Throttle Body Signal 101 Cooling Temperature Sensor Signal

. : Intake Pressure and Temperature
78 Electronic Throttle Body Signal 102 Sensor Signal
79 Exhaust Bypass Valve Signal 103 Tank Pressure Sensor Signal
80 - 104 -
81 Ignition Coil 1 105 Phase Sensor Signal 1
82 Ignition Coil 3 106 Electronic Water Pump 2

" ; Electronic Throttle Body Power

83 Ignition Coil 4 107 Source
84 Engine Speed Sensor Ground 108 Engine Speed Sensor Power Source
85 Sensor Ground 109 Sensor Power Supply
86 Electronic Throttle Body Ground 110 -
87 - 111 Ground
88 Electronic Thermostat 112 Ground

Diagnosis & Test

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

ECU, 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

. . _ 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 coll

Intake passage

Ignition timing

Spark plug

Engine mechanical

Fuel quality

Fuel Pump

Coolant temperature sensor

Engine starts normally, but idles roughly at

; Fuel injector
anytime.

Electronic throttle body

Intake passage

Ignition timing

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

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
Lack of power and poor performance when Intake pipe
accelerating. Exhaust pipe

Ignition timing
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Symptom Possible Cause

Throttle position sensor

Fuel injector

Spark plug

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.

* Ifno DTC is detected, malfunction indicated by the DTC is intermittent.

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. Remove ground bolt or nut.

2. 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.

o 0 bk w

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.
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Diagnostic Trouble Code (DTC) Chart

DTC DTC Definition
P049900 EVAP System Vent Valve Control Circuit High
P049800 EVAP System Vent Valve Control Circuit Low
P044700 EVAP System Vent Valve Stuck Closed
P242200 EVAP System Vent Valve Stuck Closed
P150000 EMS Received Crash Signal
P150100 Airbag Communicate Message Unplausible
“B” Camshaft Position Actuator Control Circuit
F209100 High Bank 1
“B” Camshaft Position Actuator Control Circuit
P209000 Low Bank 1
“B” Camshaft Position Actuator Control Circuit
P001300 Open Bank 1
P0O00B00O “B” Camshaft Position Slow Response Bank 1
“B” Camshaft Profile Control Performance/
FURA00 Stuck Off Bank 1
P064500 A/C Compressor Relay Control Circuit
P064700 A/C Compressor Relay Control Circuit High
P064600 A/C Compressor Relay Control Circuit Low
P258D00 Vacuum Pump Control Circuit "A" High
P258C00 Vacuum Pump Control Circuit "A" Low
P258A00 Vacuum Pump Control Circuit Open
PO50F00 Brake Assist Vacuum Too Low
P057100 Brake Signal Synchronization Error
U015187 Lost Communication with Restraints Control
Module
uo16487 Lost Communication With CLM
u014087 Lost Communication with BCM
u015587 Lost Communication with ICM
Lost Communication with Passive Entry Passive
U021487 Start (PEPS)
u012687 Lost Communication with SAM
Engine Coolant Temperature Sensor 2 Circuit
P218324 Range/Performance
Engine Coolant Temperature Sensor 2 Circuit
P218323 Range/Performance
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DTC DTC Definition
P218500 Engine Coolant Temperature Sensor 2 Circuit High
P218400 Engine Coolant Temperature Sensor 2 Circuit Low
P059700 Thermostat Heater Control Circuit Open
P059900 Thermostat Heater Control Circuit High
P059800 Thermostat Heater Control Circuit Low
P012800 Coolant Thermostat (Coolant Temperature Below
Thermostat Regulating Temperature)
u012987 Lost Communication with ESP Module
u010187 Lost Communication with TCM
Electronic Throttle Position Sensor 1 Signal Circuit
P012300 Voltage Too High
Electronic Throttle Position Sensor 1 Signal Circuit
P012200 Voltage Too Low
Throttle Position Sensor 1 Performance Non-
P012100 plausible
P057500 Cruise Control Input Signal Not Plausible
P057800 Clamping Switch of Cruise Control
Electronic Throttle Position Sensor 2 Signal Circuit
P022300 Voltage Too High
Electronic Throttle Position Sensor 2 Signal Circuit
P022200 Voltage Too Low
Throttle Position Sensor 2 Performance Non-
P022100 plausible
P151000 Diagnostic Fault Check K_nock Control Signal
Evaluation
EVAP System Pressure Sensor/Switch Circuit
P045128 Range Performance
P045300 EVAP System PressuHrie ﬁensor&Swﬁch Circuit
g
P045200 EVAP System Pressure Sensor&Switch Circuit
Low
EVAP System Pressure Sensor&Switch Circuit
PO4512A Range Performance
EVAP System Pressure Sensor&Switch Circuit
P045125 Range Performance
P155500 Throttle Actuator Electrical Malfunction
Electronic Throttle Drive Level Malfunction (Short
P210300 Circuit)
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DTC DTC Definition
Electronic Throttle Drive Level Malfunction (-
P211800 Overheating or Overcurrent)
Electronic Throttle Drive Level Malfunction (Non-
P210600 plausible)
Electronic Throttle Drive Level Malfunction (Open
P210000 Circuit)
P155400 Return Spring Check Max Error
P156100 Not Plausible Error of DV-E Position Deviation
P155C00 Throttle Limphome Position Self Learning Error
P155D00 Throttle PID Adjustment Max Error
P155E00 Throttle PID Adjustment Min Error
P155000 Throttle Self Learning Condition Not Fulfilled
System Voltage Cannot Meet the Electronic
P155F00 Throttle Self-learning Condition
Throttle Mechanism Bottom Dead Center
156600 Relearning Error
P155100 Not Plausible Error of UMA Learning
P013300 02 Sensor Circuit Slow Ffesponse Bank 1 Sensor
P062F41 Internal Control Module EEPROM Error
P062F42 Internal Control Module EEPROM Error
P062F43 Internal Control Module EEPROM Error
“A” Camshaft Position Actuator Control Circuit
P208900 High Bank 1
“A” Camshaft Position Actuator Control Circuit
P208800 Low Bank 1
“A” Camshaft Position Actuator Control Circuit
P001000 Open Bank 1
POOOAQOO "A" Camshaft Position Slow Response Bank 1
“A” Camshaft Profile Control Performance/
P003C00 Stuck Off Bank 1
P050B00 Cold Start Ignition Timing Performance
P050B20 Cold Start Ignition Timing Performance
P026200 Cylinder 1 Injector "A" Circuit High
P026100 Cylinder 1 Injector "A" Circuit Low
P020100 Cylinder 1 - Injector Circuit Open
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DTC DTC Definition
P026800 Cylinder 3 Injector "A" Circuit High
P026700 Cylinder 3 Injector "A" Circuit Low
P020300 Cylinder 3 - Injector Circuit Open
P027100 Cylinder 4 Injector "A" Circuit High
P027000 Cylinder 4 Injector "A" Circuit Low
P020400 Cylinder 4 - Injector Circuit Open
P026500 Cylinder 2 Injector "A" Circuit High
P026400 Cylinder 2 Injector "A" Circuit Low
P020200 Cylinder 2 - Injector Circuit Open
Ambient Air Temperature Sensor "A" Multiple
P138824 Check
Ambient Air Temperature Sensor "A" Multiple
P138823 Check
P034100 Camshaft Position Sensor "A" Circuit Range/
Performance Bank 1 or Single Sensor
Crankshaft Position - Camshaft Position
-0 Correlation Bank 1 Sensor A
Camshaft Position Sensor "A" Circuit High Bank 1
P034300 or Single Sensor
Camshaft Position Sensor "A" Circuit Low Bank 1
P034200 or Single Sensor
Crankshaft Position - Camshaft Position
P001678 Correlation Bank 1 Sensor A
Camshaft Position Sensor “B” Circuit Range/
P036600 Performance (Bank1)
Crankshaft Position - Camshaft Position
P001776 Correlation Bank 1 Sensor B
Camshaft Position Sensor “B” Circuit High
P036800 (Bank1)
Camshaft Position Sensor “B” Circuit Low
P036700 (Bank1)
Crankshaft Position - Camshaft Position
P001778 Correlation Bank 1 Sensor B
Crankshaft Position Sensor “A” Circuit
P033900 Intermittent
P261700 Crankshaft Position Signal Output Circuit Open
P057500 Cruise Control Input Signal Not Plausible
P057800 Clamping Switch of Cruise Control
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DTC DTC Definition
P058500 Cruise Control A/D Conversion Malfunction
P217700 System Too Lean Off Idle Bank 1
P217800 System Too Rich Off Idle Bank 1
P046300 Fuel Level Sensor "A" Circuit High
P046200 Fuel Level Sensor “A” Circuit Low
U067600 Lost Communication with Fuel Level Sensor "A"
P25B000 Fuel Level Sensor "A" Stuck
P128400 Fuel Level Sensor "A" Circuit Range Performance
P046129 Fuel Level Sensor "A" Circuit Range Performance
P048000 Fan 1 Control Circuit
P048100 Fan 2 Control Circuit
P069200 Fan 1 Control Circuit High
P069400 Fan 2 Control Circuit High
P069100 Fan 1 Control Circuit Low
P069300 Fan 2 Control Circuit Low
P013400 02 Sensor Circuit No Activity Detected Bank 1
Sensor 1
P219600 02 Sensor Signal Biased/Stuck Rich Bank 1
Sensor 1
P219500 02 Sensor Signal Biased/Stuck Lean Bank 1
Sensor 1
Downstream oxygen sensor signal circuit short to
PO13800 power supply
Downstream oxygen sensor signal circuit short to
P013700 ground
P223200 02 Sensor Signal Circuit Shorted to Heater Circuit
Bank 1 Sensor 2
P013600 02 Sensor Circuit Bank 1 Sensor 2
P005400 HO2S Heater Resistance Bank 1 Sensor 2
P003800 HO2S Heater Control Ci;cuit High Bank 1 Sensor
P003700 HO2S Heater Control Circuit Low Bank 1 Sensor 2
P003600 HO2S Heater Control Circuit Bank 1 Sensor 2
02 Sensor Slow Response - Rich to Lean Bank 1
PO13A00 Sensor 2
P227100 02 Sensor Signal Biased&Stuck Rich Bank 1
Sensor 2
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DTC DTC Definition
P227000 02 Sensor Signal giear?segr&ZStUCk Lean Bank 1
P223100 02 Sensor Signaégri]rkc%itsserr\]c;rot?? to Heater Circuit
P003200 HO2S Heater Control Ci1rcuit High Bank 1 Sensor
P003100 HO2S Heater Control Circuit Low Bank 1 Sensor 1
P0O03000 HO2S Heater Control Circuit Bank 1 Sensor 1
P005300 HO2S Heater Resistance Bank 1 Sensor 1
P005326 HO2S Heater Resistance Bank 1 Sensor 1
P013500 02 Sensor Heater Circuit Bank 1 Sensor 1
P064D17 Internal Cont;czﬁhgsrﬂglﬁcgé Sr?l??or Processor
P064D16 Internal Contgélrf'\g?riglr?c(e)% Sr?ﬁor Processor
P064D81 Internal Contg;lrfl\g(r)rﬂglﬁc(e)ézfﬁor Processor
P064D00 Internal Cont;c;lﬁhg?rﬂglr?c(e)é Sr?l?ior Processor
P035100 Ignition Coil "A" Primary Control Circuit Open
P035300 Ignition Coil "C" Primary Control Circuit Open
P035400 Ignition Coil "D" Primary Control Circuit Open
P035200 Ignition Coil "B" Primary Control Circuit Open
P230100 Ignition Coil “A” Primary Control Circuit High
P230700 Ignition Coil “C” Primary Control Circuit High
P231000 Ignition Coil “D” Primary Control Circuit High
P230400 Ignition Coil “B” Primary Control Circuit High
P230000 Ignition Coil “A” Primary Control Circuit Low
P230600 Ignition Coil “C” Primary Control Circuit Low
P230900 Ignition Coil “D” Primary Control Circuit Low
P230300 Ignition Coil “B” Primary Control Circuit Low
P062900 Fuel Pump “A” Control Circuit High
P062800 Fuel Pump “A” Control Circuit Low
P062700 Fuel Pump “A” Control Circuit Open
P032600 Knock Sensor Signal Circuit Voltage Too High
P032500 Knock Sensor Signal Circuit Voltage Too Low
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DTC DTC Definition
P070400 Clutch Switch Input Circuit
Knock/Combustion Vibration Sensor 1 Circuit High
P032800 Bank 1 or Single Sensor
Knock/Combustion Vibration Sensor 1 Circuit Low
P032700 Bank 1 or Single Sensor
Knock/Combustion Vibration Sensor 1 Circuit High
P032815 Bank 1 or Single Sensor
Knock/Combustion Vibration Sensor 1 Circuit Low
P032714 Bank 1 or Single Sensor
P124A00 Wastegate Actuator “A” Control Circuit Shorted
P2ABDOO Turbocharger/Supercharger Waste Gate Actuator
"A" Driver Current/Temperature Too High
Electric Waste Gate (E-WG) Actuator Control Chip
P124800 SPI Bus Error
P024300 Turbocharger/Superchzi;g\]"er Waste Gate Solenoid
P023400 Turbocharger/Supercharger Overboost Condition
P029900 Turbocharger/Superchg_rger "A" Underboost
Condition
P050A22 Cold Start Idle Control System Performance
P050A21 Cold Start Idle Control System Performance
P050D00 Cold Start Rough Idle
P050700 Idle Control System RPM - Higher Than Expected
P050600 Idle Control System RPM - Lower Than Expected
P050500 Idle Control System
02 Sensor Pumping Current Trim Circuit Open
P262600 Bank 1 Sensor 1
02 Sensor Positive Current Control Circuit Open
P223700 Bank 1 Sensor 1
02 Sensor Circuit High Voltage Bank 1 Sensor 1
P013200 (UN, VM, IA, IP)
02 Sensor Circuit Low Voltage Bank 1 Sensor 1
P013100 (UN, VM, IA, IP)
P224300 02 Sensor Reference Voltage Circuit Open Bank 1
Sensor 1
02 Sensor Negative Current Control Circuit Open
P225100 Bank 1 Sensor 1
P013000 02 Sensor Circuit Bank 1 Sensor 1
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DTC DTC Definition
P030000 Random/Multiple Cylinder Misfire Detected
P154000 Engine Torque Control Adaption at Limit
P030100 Cylinder 1 Misfire Detected
P030300 Cylinder 3 Misfire Detected
P030400 Cylinder 2 Misfire Detected
P030200 Cylinder 2 Misfire Detected
Cylinder Selective Fuel Cutoff Active due to
P036300 Catalyst Damaging Misfire
P070000 Transmission Control System (MIL Request)
POGAAOO Control Module Internal Temperature "B" Too High
P068600 ECM/PCM Power Relay Control Circuit Low
Function Monitoring: Fault of ECM ADC - Null
P153000 Load Test Pulse
Function Monitoring: Fault of ECM ADC - Test
P153100 Voltage
Function Monitoring:Fault of ECU Monitoring
P157000 Module Error
Internal Control Module Accelerator Pedal Position
REROB0Y Performance
P152000 Function Monitoring: Ch(_ack of Predicted Air Mass
Failed
Function Monitoring: Fault of ECU Check of
P152100 Injection Cut-off
P152200 Function Monitoring: Fault of ECU in Check of
Cylinder Individual Fuel Corrections
P061C00 Internal Control Module Engine RPM Performance
Function Monitoring: Fault of ECU or Sensor in
P152300 Mixture Check
Function Monitoring: Monitoring of ICO From
P152700 Levell
Function Monitoring: Monitoring of ICO From
P152800 Level2
P152400 Function Monitoring: Fault of ECU Comparison of
Lambda and Operation Mode
Function Monitoring: Fault of ECU or Sensor in rl-
P152500 Comparison
P152900 Function Monitoring: Fault of Starter Control
P061A00 Internal Control Module Torque Performance
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DTC DTC Definition
P152600 Function Monitoring: Fault of ECU Ignition Timing
P157600 OverVoltage of ECU VDD5
P157700 UnderVoltage of ECU VDD5
"B" Camshaft Position - Timing Over-Advanced or
P001400 System Performance Bank 1
P001100 "A" Camshaft Position - Timing Over-Advanced or
System Performance Bank 1
P021900 Engine Overspeed Condition
P157800 Diagnostic Fault Check to Report "WDA Active"
P157300 Diagnostic Fault Check to Report "WDA active"
Due to Errors in Query/Response Communication
P157500 Diagnostic Fault Check to Report "WDA active"
Due to Overvoltage Detection
P218700 System Too Lean at Idle Bank 1
P218800 System Too Rich at Idle Bank 1
P055800 Brake Booster Pressure Sensor Circuit High
P055700 Brake Booster Pressure Sensor Circuit Low
Brake Booster Pressure Sensor Circuit Range/
145000 Performance (High)
Brake Booster Pressure Sensor Circuit Range/
EES 00 Performance (Low)
Manifold Absolute Pressure Sensor Circuit Range/
P120000 Performance
P120100 Manifold Absolute Pressure Sensor Circuit Range/
Performance
Intake Air Pressure Measurement System -
PO0C721 Multiple Sensor Correlation Bank 1
Intake Air Pressure Measurement System -
POOC722 Multiple Sensor Correlation Bank 1
P010800 Manifold Absolute Pressure Sensor Circuit High
P010700 Manifold Absolute Pressure Sensor Circuit Low
P010621 Manifold Absolute Pressure Sensor Circuit Range/
Performance
P010601 Manifold Absolute Pressure Sensor Circuit Range/
Performance
PO1062A Manifold Absolute Pressure Sensor Circuit Range/
Performance
P046800 EVAP Purge Flow Sensor Circuit High
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DTC DTC Definition
P046700 EVAP Purge Flow Sensor Circuit Low
EVAP Purge Flow Sensor Circuit Range
P128500 Performance
EVAP Purge Flow Sensor Circuit Range
P128600 Performance
P222900 Barometric Pressure Sensor "A" Circuit High
P222800 Barometric Pressure Sensor "A" Circuit Low
Barometric Pressure Sensor "A" Circuit
P223000 Intermittent/Erratic
Barometric Pressure Sensor "A" Circuit Range/
P120200 Performance
Barometric Pressure Sensor “A” Circuit Range/
P120300 Performance
Barometric Pressure Sensor "A" Circuit Range/
p222722 Performance
P222721 Barometric Pressure Sensor “A” Circuit Range/
Performance
Turbocharger/Supercharger Boost Sensor "A"
P023800 Circuit High
Turbocharger/Supercharger Boost Sensor "A"
P890 Circuit Low
Turbocharger/Supercharger Boost Sensor "A"
P120400 Circuit Range/Performance
Turbocharger/Supercharger Boost Sensor "A"
P120500 Circuit Range/Performance
Turbocharger/Supercharger Boost Sensor "A"
P023622 Circuit Range/Performance
Turbocharger/Supercharger Boost Sensor "A"
P023621 Circuit Range/Performance
P212300 Pedal Pos.Sensor 1 Circ. High Input
Throttle/Pedal Position Sensor/Switch “E”
P212800 Circuit High
Throttle/Pedal Position Sensor/Switch “D”
P212200 Circuit Low
Throttle/Pedal Position Sensor/Switch “E”
P212700 Circuit Low
P201000 Intake Manifold Runner ?ontrol Circuit High Bank
P200900 Intake Manifold Runner Control Circuit Low Bank 1
P200800 Intake Manifold Runner C1)ontrol Circuit/Open Bank
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DTC DTC Definition
P261000 ECM/PCM Engine Off Timer Performance
P061500 Starter Relay “A” Circuit
P061700 Starter Relay “A” Circuit High
Throttle/Pedal Position Sensor/Switch “D” /
P213800 “E” Voltage Correlation
P064100 Sensor Reference Voltage "A" Circuit Open
P065100 Sensor Reference Voltage "B" Circuit Open
P063442 Control Module Internal Temperature "A" Too High
POOCE24 Intake Air Temperature Sensor 1 Multiple Check
Bank 1
Intake Air Temperature Measurement System -
POOCE23 Multiple Sensor Correlation Bank 1
P011300 Intake Air Temperature S$nsor 1 Circuit High Bank
P011200 Intake Air Temperature S1ensor 1 Circuit Low Bank
Intake Air Temperature Sensor 1 Circuit
guiidin Intermittent Bank 1
P138024 Intake Air Temperature Sensor 2 Multiple Check
Bank1
P138023 Intake Air Temperature Measurement System -
Multiple Sensor Correlation Bank 2
P009800 Intake Air Temperature S1ensor 2 Circuit High Bank
P009700 Intake Air Temperature S1ensor 2 Circuit Low Bank
P009900 Intake Air Tempe.rature Sensor 2 Circuit
Intermittent Bank 1
P044200 EVAP System Leak Detected (Small Leak)
P045500 EVAP System Leak Detected (Large Leak)
P04F000 EVAP System High Pressure Purge
P049600 EVAP System High Purge Flow
P049700 EVAP System Low Purge Flow
Evaporative Emission System Purge Control Valve
P045900 Circuit High
P045800 Evaporative Emission Syfstem Purge Control Valve
Circuit Low

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

DTC DTC Definition
Evaporative Emission System Purge Control Valve
P044400 Circuit Open
Engine Coolant Temperature Sensor 3 Circuit
PO1E424 Range/Performance
Engine Coolant Temperature Sensor 3 Circuit
PO1E423 Range/Performance
PO1E600 Engine Coolant Temperature Sensor 3 Circuit High
PO1E500 Engine Coolant Temperature Sensor 3 Circuit Low
Cold Start Engine Coolant Temperature
P0S0C24 Performance
Cold Start Engine Coolant Temperature
P0S0C23 Performance
P011800 Engine Coolant Temperature Sensor 1 Circuit High
P011700 Engine Coolant Temperature Sensor 1 Circuit Low
P011900 Engine Coolant Temper_ature Sensor 1 Circuit
Intermittent
Engine Coolant Temperature Sensor 1 Circuit
P011623 Range/Performance
Engine Coolant Temperature Sensor 1 Circuit
£8Y1&3% Range/Performance
P007200 Ambient Air Temperature Sensor Circuit "A" Low
P007300 Ambient Air Temperature Sensor Circuit "A" High
P007000 Ambient Air Temperature Sensor Circuit "A"
P209700 Post Catalyst Fuel Trim System Too Rich Bank 1
P209600 Post Catalyst Fuel Trim System Too Lean Bank 1
P042000 Catalyst System Efficien;:y Below Threshold Bank
P069000 ECM/PCM Power Relay Sense Circuit High
P056300 System Voltage High
P056200 System Voltage Low
P056000 System Voltage Unstable
P241400 02 Sensor Exhaust Sample Error Bank 1 Sensor 1
Turbocharger Boost Control Position Sensor "A"
F256500 Circuit High
P256400 Turbocharger Boost.CoptroI Position Sensor "A"
Circuit Low
P063443 Control Module Internal Temperature "A" Too High
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DTC DTC Definition
P121200 Vehicle Speed Sensor "A" Circuit Range/
Performance
Vehicle Speed Sensor "A" Circuit Intermittent/
050300 Erratic/High
P050000 Vehicle Speed Sensor "A" Circuit
Vehicle Speed Sensor "A" Circuit Range/
P050166 Performance
Vehicle Speed Sensor "A" Circuit Range/
P050165 Performance
P161300 EMS Anti-theft Configuration Inconsistent with
Model
P051300 Incorrect Immobilizer Key
P063300 Immobilizer Key Not Programmed-ECU/PCM
No Response Received by ECM/PCM After
P161000 Challenge Sent
P161200 Internal Error When Writing Data to EEPROM
P161100 Invalid Initial Value in EEPROM
Turbocharger/Supercharger Wastegate Actuator
P024477 "A" Range/Performance
Turbocharger/Supercharger Wastegate Actuator
P024437 "A" Range/Performance
Turbocharger/Supercharger Boost Control "A"
P003A00 Position Exceeded Learning Limit
P130100 Auxiliary Water Pump Dry Run Error
P261D00 Coolant Pump "B" Control Circuit High
P261C00 Coolant Pump "B" Control Circuit Low
P261A00 Coolant Pump "B" Control Circuit Open
P130300 Auxiliary Water Pump Out Of Voltage Error
P130400 Auxiliary Water Pump Over Current
P130500 Auxiliary Water Pump Over Temperature Error
P130600 Auxiliary Water Pump Feedback Signal High
P130700 Auxiliary Water Pump Feedback Signal Low
P130800 Auxiliary Water Pump Stall Error
P130900 Auxiliary Water Pump Under Voltage

P049900 Canister Vent Valve Control Circuit Short to Power Supply

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
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1. Possible cause:

* Canister vent valve control circuit is short to power supply.
* Canister vent valve control circuit pin corresponding to ECU terminal is short to power supply.
2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step
' Canister vent valve control circuit is short to power Yes Repair wire harness
supply. No Next
. o _ Y Check and repair
Canister vent valve control circuit pin corresponding es ECU
2 e
to ECU terminal is short to power supply. : :
No Diagnostic Help

P049800 Canister Vent Valve Control Circuit Short to Ground
DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:
* Canister vent valve control circuit is short to ground.
* Canister vent valve control circuit pin corresponding to ECU terminal is short to ground.
2. Troubleshooting method:

No. Operation Step Test Result Sub;teequent
p
Yes Repair wire
1 Canister vent valve control circuit is short to ground. harness
No Next
. 2y , Y, Check and repair
5 Canister vent valve control circuit pin corresponding to es ECU
ECU terminal is short to ground.
No Diagnostic Help

P044700 Canister Vent Valve Control Circuit Open

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:
* Connector is not connected securely or is in poor contact.
* Canister vent valve control circuit is open.
* Canister vent valve control circuit power supply terminal is open or short to ground.
* Canister vent valve control circuit fuse is blown or damaged.

* Canister vent valve control circuit pin corresponding to ECU terminal is open or there is an internal
circuit damage.

2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step
1 Connector is not connected securely or is in poor Yes Reconnect it
contact. No Next
2 Canister vent valve control circuit is open. Yes Repair wire harness
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No. Operation Step Test Result | Subsequent Step
No Next
3 Canister vent valve control circuit power supply Yes Repair wire harness
terminal is open or short to ground. No Next
4 Canister vent valve control circuit fuse is blown or Yes Repair relay
damaged. No Next
Canister vent valve control circuit pin corresponding Yes Check and repair
5 to ECU terminal is open or there is an internal circuit ECU
damage. No Diagnostic Help
P242200 Canister Vent Valve Stuck Closed Problem
DTC reporting condition: Fuel tank pressure is lower than threshold.
1. Possible cause:
* Voltage of canister vent valve pin is low, which makes the canister vent valve close.
* Canister vent valve is stuck at normally closed position and cannot be opened.
* Canister vent valve pipe is blocked.
» Canister valve is stuck at normally open position.
* Fuel tank pressure sensor is damaged.
2. Troubleshooting method:
No. Operation Step Test Result [ Subsequent Step
y Connect diagnostic te“ster,’ ,turn ignition switch to Next
ON
2 Read and store fault freeze frame information. Next
Keep sensor connector normal. Using a multimeter, Yes Check wire harness
3 check if voltage of canister vent valve pin is low and if and connector
it is short to ground. No Next
4 Remove canister vent valve pipe and observe if it is Yes Replace pipe
blocked. No Next
) ] . Yes Replace canister
5 Check if canister vent valve hardware is stuck at vent valve
closed position.
No Next
Check canister valve
) ) ) Yes wire harness and
6 Check if canister valve is stuck at normally open connector or replace
position. canister valve
No Next
Replace fuel tank pressure sensor, start vehicle and Yes Diagnostic Help
7 run it for 10 minutes to check if malfunction
reappears. No End
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P150100 Airbag Communication Message Implausible

DTC reporting condition: Verification of signal sent from airbag controller to engine ECU is not passed.
1. Possible cause:
* There is wire harness interference or unreliable signal transmission.

* Verification of signal sent from airbag controller to engine ECU is not passed, and check if signal is
abnormal.

2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step

L , . Y Interference is
There is wire harness interference or unreliable es shielded

signal transmission.

No Next
Verification of signal sent from airbag controller to Yes Check ai|||'bag
2 engine ECU is not passed, and check if signal is controler
abnormal. No Diagnostic Help

P209100 “B” Camshaft Position Actuator Control Circuit High Bank 1

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:
* Exhaust VVT control solenoid valve signal terminal is short to power supply.

* Exhaust VVT control solenoid valve signal terminal pin corresponding to ECU terminal is short to
power supply.

2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step
1 Exhaust VVT control solenoid valve signal terminal is Yes Repair wire harness
short to power supply. No Next
Exhaust VVT control solenoid valve signal terminal Yes Check and repair
2 pin corresponding to ECU terminal is short to power ECU
supply. No Diagnostic Help

P209000 “B” Camshaft Position Actuator Control Circuit Low Bank 1

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:
* Exhaust VVT control solenoid valve signal terminal is short to ground.
* Exhaust VVT control solenoid valve power supply terminal is short to ground.

* Exhaust VVT control solenoid valve signal terminal pin corresponding to ECU terminal is short to
ground.

2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step

Exhaust VVT control solenoid valve signal terminal is Yes Repair wire harness
short to power supply. No Next
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No. Operation Step Test Result | Subsequent Step
Exhaust VVT control solenoid valve signal terminal Yes Repair wire harness
2 pin corresponding to ECU terminal is short to power
supply. No Next
_ _ _ Y Check and repair
3 Exhaust VVT control solenoid valve signal terminal es ECU
pin corresponding to ECU is short to ground. : :
No Diagnostic Help

P001300 “B” Camshaft Position Actuator Control Circuit Open Bank 1
DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:
* Pin corresponding to exhaust VVT control circuit is open.
* Connector is in poor contact or is open.
* Actuator side circuit is damaged.
2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step
) ) . Yes Repair, replace wire
1 Pin corresponding to exhaust VVT control circuit is harness
open.
No Next
5 Connector is not connected securely or is in poor Yes Reconnect it
contact. No Next
D Yes Replace VVT
3 Exhaust VVT circuit is damaged.
No Next
_ _ _ Y Check and repair
4 ECU control pin corresponding to VVT is es ECU
malfunctioning.
No Diagnostic Help

P000B00 “B” Camshaft Position Slow Response Bank 1

DTC reporting condition: Actual position of VVT has poor following performance to the target position.
1. Possible cause:

* OCV oil valve pressure is insufficient.
* OCV il valve is blocked or leaks.

2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step
Yes Next
Check if operating condition of cam phase regulator
1 is normal (dirt blockage, oil leakage, sticking). No F;e;]r;%rkmrrel?):ﬁs:ﬁgy
maintenance
Check if operating condition of OCV oil control valve : ;
2 is normal. Yes Diagnostic Help
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No. Operation Step Test Result | Subsequent Step
Perform necessary
No check, repair and
maintenance
P005A00 “B” Camshaft Profile Control Performance/Stuck Off Bank 1

DTC reporting condition: Actual position of VVT cannot be moved near the target position.
1. Possible cause:

* OCV oil valve pressure is insufficient.
* OCV oil valve is blocked or leaks.

2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step
Yes Next
1 Chfeck if operat_lng condition <_)f cam phase_ re_gulator Perform necessary
is normal (dirt blockage, oil leakage, sticking). No check, repair and
maintenance
Yes Diagnostic Help
2 Check if operating Co_ndition o:‘ OCV oil control valve Perform necessary
Bl No check, repair and
maintenance

P064500 A/C Compressor Relay Circuit Fault

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:

* Connector is not connected securely or is in poor contact.

* A/C compressor relay control circuit is open.
* A/C compressor relay control circuit power supply terminal is open or short to ground.
* A/C compressor relay fuse is blown or damaged.

* A/C compressor control pin corresponding to ECU terminal is open or there is an internal circuit
damage.

2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step
1 Connector is not connected securely or is in poor Yes Reconnect it
contact. No Next
o Yes Repair wire harness
2 A/C compressor relay control circuit is open.
No Next
3 A/C compressor relay control circuit power supply Yes Repair wire harness
terminal is open or short to ground. No Next
. Yes Repair relay
4 A/C compressor relay fuse is blown or damaged.
No Next
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No. Operation Step Test Result | Subsequent Step

_ _ Y Check and repair
A/C compressor control pin corresponding to ECU es ECU
terminal is open or there is an internal circuit damage.

No Diagnostic Help

P064700 A/C Compressor Relay Control Circuit High
DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:

* A/C compressor relay circuit is short to power supply.

* A/C compressor relay pin corresponding to ECU terminal is short to power supply.

2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step
o Yes Repair wire harness
1 A/C compressor relay circuit is short to power supply.
No Next
_ _ Y Check and repair
5 A/C compressor relay pin corresponding to ECU €s ECU
terminal is short to power supply. : :
No Diagnostic Help

P064600 A/C Compressor Relay Control Circuit Low
DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:

* A/C compressor relay circuit is short to ground.

* A/C compressor relay pin corresponding to ECU terminal is short to ground.

2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step
o Yes Repair wire harness
1 A/C compressor relay circuit is short to ground.
No Next
_ _ Y Check and repair
5 A/C compressor relay pin corresponding to ECU es ECU
terminal is short to ground. : :
No Diagnostic Help

P057100 Brake Pedal Signal Synchronization Malfunction

DTC reporting condition: When synchronization error occurs between two brake signals Brk_stMn and
Brk_stRed for more than 1 second and consecutive times exceeds Brk_cntrSynErrThd_C, a fault will be
reported.

1. Troubleshooting method:
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Step Operation Yes No

Collect brake switch main signal Brk_stMn and brake
redundancy signal Brk_stRed, and check if they meet
the requirements of UMC: Stroke of two

Replace vehicle
controller, and then | Go to step 2

asynchronous sections cannot be too long go to step 3.
Check if brake pedal wire harness is connected Replace wire
2 liably and if mechanical structure of brake pedalis | 12mess Orbrake | g4 15 step 3
reliably and if mec anlt():a s rulc ure of brake pedalis | o441 and then go p
abnormal. o step 3.
Malfunction is Replace
3 Clear DTC, restart vehicle and check if DTC is troubleshooted, verr)licle
cleared. and system is controller

normal.

P012800 Coolant Thermostat (Coolant Temperature Below Thermostat Regulating

Temperature)

DTC reporting condition: Coolant temperature does not reach the standard opening temperature of
thermostat.

1. Possible cause:
* Thermostat is in normally open position.

* The measured value of coolant temperature sensor is offset.

2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step
; "5 0 ‘ Yes Check and repair
1 Check if thermostat is in normally open position or is thermostat
damaged.
No Next
Coolant temperature sensor signal pin terminal Yes Check and repair
2 corresponding to ECU is short to power supply, open ECU
or there is an internal circuit damage. No Diagnostic Help

P012300 Electronic Throttle 1st Path Signal Voltage Maximum Problem / P022300
Electronic Throttle 2nd Path Signal Voltage Maximum Problem

DTC reporting condition: The voltage value of a certain path of throttle signal is higher than a certain value
for a certain time.

1. Possible cause:

» Electronic throttle 1st path / 2nd path signal circuit is short to 5 V power supply.

* Open in electronic throttle signal ground wire will cause two faults to be reported at the same time.
2. DTC clearing condition: DTC is deleted after 40 consecutive warm-up cycles without faults.

3. Troubleshooting method:
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Step Operation Yes No

Collect two signal voltage values of electronic throttle Repeat the

1 ThrViv_uRawSens1B1, ThrVlv_uRawSens2B1, and Go to step 2 meajr‘]‘trﬁt”e”t
observe if itis pulled near 5 V. reappears

The actions such as unplugging and plugging
2 connector, shaking wire harness, etc. will affect the Gotostep 3 Gotostep 4
occurrence frequency of faults.

Verify if wire harness resistance is the cause by Replace wire

3 . : ; . harness, and then | Go to step 4
electronic throttle flying wire connection. go to step 5
Replace
o . ehicle
Replace throttle body to determine if there is an v
4 internal problem in throttle. Gotostep 5 controller, and
then go to
step 5
Malfunction is Replace
5 Clear DTC, restart vehicle and check if DTC is troubleshooted, veﬁicle
cleared. and system is
normal controller

P012100 Electronic Throttle 1st Path Signal Voltage Not Plausible Fault / P022100
Electronic Throttle 2nd Path Signal Voltage Not Plausible Fault

DTC reporting condition: Compare the 1st path signal of electronic throttle body with the difference value
measured by 5 V minus 2nd path signal, if the deviation exceeds threshold and it is confirmed by a period
of time, compare the two paths signals with the signal after inflation pressure conversion respectively, if
the deviation from the main charging signal exceeds a certain value and it is confirmed by a period of time,
fault will be reported from the path.

1. Possible cause:
* 1stand 2nd path signal circuits of electronic throttle are short.

* Resistance on 5V power supply line or GND line of electronic throttle causes 5 V signal terminal
voltage to be pulled down or zero voltage to be increased.

2. Troubleshooting method:

Step Operation Yes No
Collect and observe if the voltage sum of two DVE mzzgﬁfetrtr?:nt
1 signals ThrVIlv_uRawSens1B1 and ThrVIv_ Go to step 2 e
RawSens2B1 deviates from 5 V. until it
uRawSens eviates from 5 V. reappears

The actions such as unplugging and plugging
2 connector, shaking wire harness, etc. will affect the Gotostep 3 Gotostep 5
occurrence frequency of faults.

Measure the voltage drop of each section on wire

harness through AD-Scan. If wire harness is ideal,

3 there is no voltage drop, and if there is a voltage drop, Gotostep 4 Go to step 5

it means that there is resistance in wire harness or
connector.
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Step Operation Yes No
e . . Replace wire
4 Verify if wire har][lmei?]s I\?v itrh(_:‘eC((:)anunseecJE)E)/neIectron|c throttle harness, and then Go to step 5
ying ' gotostep 6
Replace
. . vehicle
Replace throttle body to determine if there is an
5 : . Gotostep 6 controller, and
internal problem in throttle. then go to
step 6
Malfunction is Replace
6 Clear DTC, restart vehicle and check if DTC is troubleshooted, veﬁicle
cleared. and system is troll
normal controller

P151000 Diagnostic Fault Check Knock Control Signal Evaluation

DTC reporting condition: The occurrence number of window length error is greater than 4, and the
occurrence number of window output without measurement is greater than 28.

1. Possible cause:

* Sensor is damaged.
* ECU is damaged.
2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step
. i Yes Replace sensor
1 Check if knock sensor is damaged.
No Next
Y Check and repair
| | s ECU
2 Check if ECU is damaged.
No Diagnostic Help

P045128 EVAP System Pressure Sensor/Switch Circuit Range Performance

DTC reporting condition: The difference between fuel tank pressure value and the reference fuel tank

pressure value during cold start exceeds threshold.

1. Possible cause:

* Fuel tank pressure sensor is damaged.
* Pipe from fuel tank to canister is blocked.

2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step
1 Connect diagnostic tﬁster,,,turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
3 Replace fuel tank pressure sensor, check if Yes End
malfunction reappears. No Next
4 Check if pipe from fuel tank to canister is blocked. Yes Replace pipe
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No. Operation Step Test Result | Subsequent Step
No Next
_ _ Yes Diagnostic Help
5 Replace ECU, check if malfunction reappears.
No End

P045300 Fuel Tank Pressure Sensor Signal Short to Power Supply
DTC reporting condition: Pressure sensor voltage signal exceeds 4.8 V.
1. Possible cause:
* Fuel tank pressure sensor signal terminal is short to power supply.
* Fuel tank pressure sensor signal pin corresponding to ECU terminal is short to power supply.

2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step
Connect diagnostic tester, turn ignition switch to
1 “ ] Next
ON” .
2 Read and store fault freeze frame information. Next
3 Use a multimeter to measure if fuel tank pressure Yes Replace sensor
signal circuit voltage is close to or equal to 5 V. No Next
Measure if wire harness terminal voltage Yes Check wire harness
4 corresponding to fuel tank pressure signal is close to
orequalto5 V. No Next
e ; ; Check and repair or
Check if intake pressure sensor signal pin Yes I E
5 corresponding to ECU terminal is short to power replace ECU
supply, or if there is an internal circuit damage. No Diagnostic Help

P045200 Fuel Tank Pressure Sensor Signal Short to Ground
DTC reporting condition: Pressure sensor voltage signal is lower than 0.2 V.
1. Possible cause:

* Fuel tank pressure sensor signal terminal is short to ground.
* Fuel tank pressure sensor signal pin corresponding to ECU terminal is short to ground.

2. Troubleshooting method:

No. Operation Step Test Result | Subsequent Step
y Connect diagnostic tEster,,’ turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
3 Use a multimeter to measure if fuel tank pressure Yes Replace sensor
signal circuit voltage is close to or equal to OV. No Next
Measure if wire harness terminal voltage Yes Check wire harness
4 corresponding to fuel tank pressure signal is close to
or equal to OV. No Next
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No. Operation Step Test Result | Subsequent Step
Check if intake pressure sensor signal pin Yes Check Iand E’gair or
5 corresponding to ECU terminal is short to ground, or replace
if there is an internal circuit damage. No Diagnostic Help

P04512A EVAP System Pressure Sensor&Switch Circuit Range Performance

DTC reporting condition: The difference between maximum fuel tank pressure and minimum fuel tank
pressure is lower than threshold.
1. Possible cause:
* Charcoal canister solenoid valve is stuck at normally closed position or normally open position.
* Pipe from fuel tank to canister is blocked or disconnected.
* Pipe from canister to canister valve is blocked or disconnected.
* Fuel tank pressure sensor is damaged.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
y Connect diagnostic tgster’,,turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
) ) ) { \ Replace canister
3 Check if charcoal canister solenoid valve is stuck at solenoid valve
normally closed position or normally open position.
No Next
4 Check if pipe from fuel tank to canister is blocked/ Yes Replace pipe
disconnected. No Next
5 Check if pipe from canister to canister valve is Yes Replace pipe
blocked/ disconnected. No Next
Replace fuel tank pressure sensor. Start vehicle and Yes Diagnostic Help
6 run it for 10 minutes to check if malfunction
reappears. No End

P045125 EVAP System Pressure Sensor&Switch Circuit Range Performance

DTC reporting condition: The fluctuation amount of fuel tank pressure exceeds threshold continually.
1. Possible cause:

* Fuel tank pressure sensor is damaged.
* Canister valve is damaged.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
, Connect diagnostic t(ister’,,turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
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: Test
No. Operation Step Result Subsequent Step
Replace fuel tank pressure sensor, start vehicle Yes Next
3 again, wait for 10 minutes to check if malfunction
reappears. No End
4 Replace ECU. Start vehicle again, wait for 10 Yes Next
minutes to check if malfunction reappears. No End
Check canister valve wire harness and replace Yes Diagnostic Help
5 canister valve, start vehicle again, wait for 10 minutes
to check if malfunction reappears. No End

P155400/ P155500/P156100 Electronic Throttle Spring Inspection Malfunction
Minimum, Maximum / Deviation Between Throttle Target Opening Angle and Actual

Opening Angle

DTC reporting condition: After ignition switch is turned to ON, the system will command DVE to opento a
certain opening by ECU, and check if DVE can be reached within the specified time, and then check if
DVE can be returned within the specified time; if it cannot reach the specified position within the specified
time, it is determined as P1555; if it cannot return to the specified range within the specified time after
opening, it is determined as P1554. When ECU drives throttle, ECU will always compare the target
opening with the actual throttle feedback opening. When deviation between the target and the actual
exceeds a certain value and it is confirmed after a period of time, it will be determined as P1561.

1. Possible cause:

* Electronic throttle drive motor pin is open or short somewhere.

* Electronic throttle body valve plate is dirty or there are foreign matters, so that the valve plate is
stuck.

2. Troubleshooting method:

Step Operation Yes No
Repeat the
1 Check if the actual opening ThrVIv_ratActIntB1 is Go to step 2 measurement
consistent with the target opening ThrVIv_ratDesB1. P until it
reappears

The actions such as unplugging and plugging
2 connector, shaking wire harness, etc. will affect the Gotostep 3 Gotostep 4
occurrence frequency of faults.

e e . . Replace wire
3 Verify if wire harne.ss is _the cause py electronic throttle harness, and then | Go to step 4
flying wire connection.
gotostep 5
Replace
4 Replace throttle body to determine if there is an Go to step 5 con}t/r?)rl}grleand
internal problem in throttle. then go to
step 5
Malfunction is Replace
5 Clear DTC, restart vehicle and check if DTC is troubleshooted, veFk)\icIe
cleared. and system is troll
normal controller
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P155C00 Electronic Throttle Limphome Position Self-learning Error

DTC reporting condition: NLP position learned by throttle is out of the reasonable range, and a fault is
reported.

1. Possible cause:
* Throttle or ECU is abnormal during throttle self-learning.

2. Troubleshooting method:

Step Operation Yes No

In an environment with temperature greater than 5

1 degrees, turn ignition switch to ON again, wait for 40 Go to step 2 Replace ECU
seconds, observe if throttle can complete the self- P or throttle
learning once again
Malfunction is
> Clear DTC, restart vehicle and check if DTC is troubleshooted, Replace ECU
cleared. and system is or throttle

normal

P155D00/P155E00 Electronic Throttle PID Adjustment Malfunction

DTC reporting condition: When throttle duty ratio exceeds the limit for a short time, P155E (DVERmin) will
be reported; When throttle duty ratio exceeds the limit for a long time, P155D (DVERmax) will be reported.

1. Possible cause:
* Electronic throttle drive motor pin is open or short somewhere.

* 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.

* Throttle drive chip in ECU is abnormal.

2. Troubleshooting method:
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Step

Operation

Yes

No

Observe if fault occurs together with P1561 (DFC _
DVELnpl).

Itis likely that
motor pin is faulty,
go to step 2

There may be
a number of
causes:
Throttle valve
plate is stuck
by foreign
matter (the
possibility is
greater); It
may be
caused by
throttle drive
motor pin
failure; It may
also be
caused by the
hardware
failure in DVE
drive module
in ECU (the
possibility is
small), go to
step 2

Replace throttle body to determine if there is an
internal problem in throttle.

Gotostep 4

Go to step 3

Replace ECU to determine if there is a throttle drive
module failure in ECU.

Gotostep 4

Troubleshoot
other DTCs

Clear DTC, restart vehicle and check if DTC is
cleared.

Malfunction is
troubleshooted,
and system is
normal

Replace
vehicle
controller

P013300 O2 Sensor Circuit Slow Response Bank 1 Sensor 1

DTC reporting condition: The dynamic factor of upstream oxygen sensor is less than the threshold.
1. Possible cause:

* Oxygen sensor is aging and response becomes slower.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
’ Connect diagnostic t(ister,,, turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
3 Check intake system and exhaust system for air Yes Repair leaking area
leakage. No Next
Replace the upstream LSU oxygen sensor. Check if Yes Diagnostic Help
4 malfunction reappears after returning vehicle to
customer. No End
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P062F42, P062F43 EEPROM Writing or Reading Failure

DTC reporting condition: EEPROM reading and writing operations fail.
1. Possible cause:

021 62 99 92 92

* The data written by PAV is incomplete.
» Storage structure changes after software is refreshed.
* Flash module is damaged.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 After ECU is completely powered off, no faults will be Yes End
reported. No Next
Check and repair
2 Replace ECU. Yes ECU

P208900 “A” Camshaft Position Actuator Control Circuit High Bank 1
DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:

* Intake VVT control solenoid valve signal terminal is short to power supply.

* Intake VVT control solenoid valve signal terminal pin corresponding to ECU terminal is short to
power supply.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
: Intake VVT control solenoid valve signal terminal is Yes End
short to power supply. No Next
Intake VVT control solenoid valve signal terminal pin Yes Check and repair
2 corresponding to ECU terminal is short to power ECU
supply. No Diagnostic Help
P208800 “A” Camshaft Position Actuator Control Circuit Low Bank 1

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.

1. Possible cause:

* Intake VVT control solenoid valve signal terminal is short to ground.

* Intake VVT control solenoid valve power supply terminal is short to ground.

* Intake VVT control solenoid valve signal terminal pin corresponding to ECU is short to ground.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Intake VVT control solenoid valve signal terminal is Yes Repair wire harness
short to ground. No Next
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: Test
No. Operation Step Result Subsequent Step
5 Intake VVT control solenoid valve power supply Yes Repair wire harness
terminal is short to ground. No Next
_ _ ) _ Y Check and repair
3 Intake VVT control solenoid valve signal terminal pin es ECU
corresponding to ECU is short to ground. : :
No Diagnostic Help

P001000 Control Circuit of Camshaft Control Valve (Inlet)

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:

* Intake VVT control circuit corresponding pin is open.
* Connector is in poor contact or is open.
* Actuator side circuit is damaged.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Yes Repair, replace wire
1 Intake VVT control circuit corresponding pin is open. harness
No Next
2 Connector is not connected securely or is in poor Yes Reconnect it
contact. No Next
et Replace VVT
3 Intake VVT circuit is damaged. actuator
No Next
' _ _ Yes Check and repair
4 ECU control pin corre_sppndmg toVVTis ECU
malfunctioning.
No Diagnostic Help

POO0OAOO "A" Camshaft Position Slow Response Bank 1

DTC reporting condition: Actual position of VVT has poor following performance to the target position.
1. Possible cause:

* OCV il valve pressure is insufficient.
* OCV oil valve is blocked or leaks.
2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
Yes Next
Check if operating condition of cam phase regulator Perf
1 is normal (dirt blockage, oil leakage, sticking). No Cie%rkmrgggﬁsjﬁgy
maintenance
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. Test
No. Operation Step Result Subsequent Step
Yes Diagnostic Help
o Check if operating condition o:‘ OCV oil control valve Perform necessary
IS normai. No check, repair and
maintenance

P003C00 “A” Camshaft Profile Control Performance/Stuck Off Bank 1

DTC reporting condition: Actual position of VVT cannot be moved near the target position.
1. Possible cause:

* OCV oil valve pressure is insufficient.
* OCV oil valve is blocked or leaks.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Yes Next
1 Chgck if opelzra'ging ICorlldition (_)Iflcarkn phasg rsgulator Perform necessary
is normal (dirt blockage, oil leakage, sticking). No check, repair and
maintenance
Yes Diagnostic Help
> Check if operating co_ndition o;‘ OCV oil control valve Perform necessary
ISqigan No check, repair and
maintenance

P050B00 Cold Start Ignition Timing Performance

DTC reporting condition: The ignition angle efficiency during parking idling catalytic converter heating
exceeds the set threshold.

1. Possible cause:

* There are other DTCs such as throttle failure or misfire failure, resulting in a decrease in intake air
flow and abnormity in ignition angle efficiency;

* The electronic throttle is stuck in a position with a small opening;
* Check if intake manifold is leaking; exhaust resistance is too large; supplying pressure is too low;
* ECU is malfunctioning;

2. Troubleshooting method:

Test

No. Operation Step Result

Subsequent Step

. . , . Yes Troubleshoot these
1 Using a diagnostic tester, check if there are other faults

faults such as misfire faults and throttle faults.

No Next
. . . . , Repair throttle
5 The electronic throttle is stuck in a position with a Yes system
small opening.
No Next
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: Test
No. Operation Step Result Subsequent Step
Troubleshoot
5 Check if intake manifold is leaking; exhaust Yes corresponding
resistance is too large; supplying pressure is too low; system faults
No Next
Yes Replace ECU
4 If ECU is malfunctioning
No Diagnostic Help

P034100 Intake Camshaft Phaser Sensor Signal Improper

DTC reporting condition: Sensor signal failure counter of intake camshaft phase sensor exceeds the

threshold.
1. Possible cause:

* Connector is not conn

ected securely or disconnected;

* Relative installation position between intake phase sensor and its signal plate does not meet the
installation requirements;

* There is mechanical malfunction in intake phase signal plate teeth.

2. Troubleshooting method:

; Test
No. Operation Step Result Subsequent Step
f Check if connector is not connected securely or is in Yes Reconnect it
poor contact. No Next
"t Shield the wire
2 Check wire harness for external interference. harness
No Next
Check if relative installation position between intake Yes Reinstall it
3 phase sensor and its signal plate does not meet the
installation requirements (such as too far, misaligned, No Next
etc.)
Replace phase signal
4 Check for mechanical malfunction in intake phase Yes plate
signal plate teeth
No Diagnostic Help

P034300 Camshaft Position Sensor “A” Circuit High Bank 1 or Single Sensor

DTC reporting condition: Sensor signal failure counter of intake camshaft phase sensor exceeds the

threshold.
1. Possible cause:

* Intake phase sensor ground terminal is malfunctioning;

* Intake phase sensor signal terminal is short to power supply;

* Intake phase sensor signal terminal ECU pin is short to power supply.

2. Troubleshooting method:
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. Test
No. Operation Step Result Subsequent Step
Unplug connector from intake phase sensor on wire Yes Next
1 harness, and use a multimeter to check if the voltage
between power supply termin_al and ground terminal No Step 3
pin of phase sensor is about 12 V.
Check if the voltage between signal terminal and Yes Repair wire harness
2 power supply terminal pin of intake phase sensor is
12 V. No Step 4
3 Check if intake phase sensor ground terminal pin is Yes Repair wire harness
open or short to power supply. No Next
4 Check if intake phase sensor signal terminal pin is Yes Repair wire harness
short to power supply or open. No Next
Check if intake phase sensor signal terminal pin Yes Check and repair
5 corresponding to ECU is short to power supply or ECU
open, or if there is an internal circuit damage. No Diagnostic Help

P034200 Camshaft Position Sensor “A” Circuit Low Bank 1 or Single Sensor

DTC reporting condition: Sensor signal failure counter of intake camshaft phase sensor exceeds the
threshold.

1. Possible cause:
* Intake phase sensor power supply is malfunctioning;
* Intake phase sensor signal terminal is short to ground;

* Intake phase sensor signal terminal ECU pin is short to ground.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Unplug connector from intake phase sensor on wire Yes Next
1 harness, and use a multimeter to check if the voltage
between power supply termin_al and ground terminal No Step 3
pin of phase sensor is about 12 V.
) Check if the voltage between signal terminal and Yes Repair wire harness
ground terminal pin of intake phase sensoris 0 V. No Step 4
Check if intake phase sensor power supply terminal Yes Repair wire harness
3 pin is open or short to ground, and if ground terminal
pin is in poor contact. No Next
4 Check if intake phase sensor signal terminal pin is Yes Repair wire harness
short to ground. No Next
. _ _ _ Y Check and repair
5 Check if intake phase sensor signal terminal pin es ECU
corresponding to ECU is short to ground. - :
No Diagnostic Help
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P036600 Exhaust Camshaft Phaser Sensor Signal Improper

DTC reporting condition: Sensor signal failure counter of exhaust camshaft phase sensor exceeds the

threshold.

1. Possible cause:

* Connector is not connected securely or disconnected,;

* Relative installation position between exhaust phase sensor and its signal plate does not meet the
installation requirements;

* There is mechanical malfunction in exhaust phase signal plate teeth.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
] Check if connector is not connected securely or is in Yes Reconnect it
poor contact. No Next
Yes Shield the wire
2 Check wire harness for external interference. harness
No Next
Check if relative installation position between Yes Reinstall it
exhaust phase sensor and its signal plate does not
3 . . )
meet the installation requirements (such as too far, No Next
misaligned, etc.).
Replace phase
4 Check for mechanical malfunction in exhaust phase Yes signal plate
signal plate teeth.
No Diagnostic Help

P001776 Crankshaft Position - Camshaft Position Correlation Bank 1 Sensor B

DTC reporting condition: The absolute value of relative position self-learning deviation between exhaust
camshaft and crankshaft is greater than 20° crankshaft angle.

1. Possible cause:

* |nstallation deviation;
2. Troubleshooting method:

Test

No. Operation Step Result Subsequent Step
1 Check if relative installation position of crankshaft Yes Diagnostic Help
and exhaust camshaft is correct. No Reinstall correctly

P036800 Exhaust Camshaft Phase Signal Circuit Short to Power Supply

DTC reporting condition: Sensor signal failure counter of exhaust camshaft phase sensor exceeds the

threshold.

1. Possible cause:
* Exhaust phase sensor ground terminal is malfunctioning.

* Exhaust phase sensor signal terminal is short to power supply.

* Exhaust phase sensor signal terminal ECU pin is short to power supply.
2. Troubleshooting method:
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. Test
No. Operation Step Result Subsequent Step
Unplug connector from exhaust phase sensor on Yes Next
1 wire harness, and use a multimeter to check if the
voltage b_etwee_:n power supply terminal and ground No Step 3
terminal pin of phase sensor is about 12 V.
Check if the voltage between signal terminal and Yes Repair wire harness
2 power supply terminal pin of exhaust phase sensor is
12 V. No Step 4
3 Check if exhaust phase sensor ground terminal pin is Yes Repair wire harness
open or short to power supply. No Next
4 Check if exhaust phase sensor signal terminal pin is Yes Repair wire harness
short to power supply or open No Next
Check exhaust phase sensor signal terminal pin Yes Check and repair
5 corresponding to ECU is short to power supply, open, ECU
or there is an internal circuit damage No Diagnostic Help

P036700 Exhaust Camshaft Phase Signal Circuit Voltage Short to Ground

DTC reporting condition: Sensor signal failure counter of exhaust camshaft phase sensor exceeds the
threshold.

1. Possible cause:
* Exhaust phase sensor power supply is malfunctioning.
* Exhaust phase sensor signal terminal is short to ground.

* Exhaust phase sensor signal terminal ECU pin is short to ground.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Unplug connector from exhaust phase sensor on Yes Next
1 wire harness, and use a multimeter to check if the
voltage b_etwe(_an power supply ter_minal and ground No Step 3
terminal pin of phase sensor is about 12 V.
) Check if the voltage between signal terminal and Yes Repair wire harness
ground terminal pin of exhaust phase sensoris 0 V. No Step 4
Check if exhaust phase sensor power supply Yes Repair wire harness
3 terminal pin is open or short to ground, ground
terminal pin is in poor contact. No Next
4 Check if exhaust phase sensor signal terminal pin is Yes Repair wire harness
short to ground. No Next
) _ _ Y Check and repair
5 Check exhaust phase sensor signal terminal pin es ECU
corresponding to ECU is short to ground. : :
No Diagnostic Help
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P033900 Crankshaft Position Sensor "A”

DTC reporting condition: The absolute value of deviation between exhaust camshaft and crankshaft is
greater than 15° crankshaft angle.

1. Possible cause:

* Connector is not connected securely or detached.

* Signal terminal is open.

* Sensor is damaged.

2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
_ Yes Reconnect it
1 Connector is not connected securely or detached. : :
No Diagnostic Help
Yes Repair, replace wire
2 Speed sensor signal terminal is open. harness or sensor
No Next
3 Sensor signal terminal pin is short to power supply or Yes Repair wire harness
ground, or short circuit between pins. No Next
: Yes Replace sensor
4 Sensor is damaged.
No Next
Y Check and repair
5 Fault in pin corresponding to speed sensor signal on es ECU
ECU.
No Diagnostic Help

P046129 Fuel Level Sensor Unreasonable Malfunction

DTC reporting condition: There is a large difference between fuel level change and calculated fuel

consumption.

1. Possible cause:

* ECU CAN signal is abnormal.
* Fuel level sensor is damaged.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
y Connect diagnostic tEster,,’ turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
_ _ _ No Repair CAN signal
3 Check if CAN signal is normal.
Yes Next
) ) Yes Next
4 Replace ECU, check if malfunction reappears.
No End
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. Test
No. Operation Step Result Subsequent Step
5 Replace fuel level sensor, check if malfunction Yes Diagnostic Help
reappears. No End

P209700 Post Catalyst Fuel Trim System Too Rich Bank 1

DTC reporting condition: Offset value of upstream oxygen characteristic based on downstream oxygen
exceeds the upper limit threshold.

1. Possible cause:

* Upstream oxygen has a negative characteristic offset (richer).

* A certain degree of aging occurs in downstream oxygen.

* There is air leakage in intake and exhaust systems.

* Catalytic converter is severely deteriorated.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic ttzster’,,turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
3 Check intake system and exhaust system for air Yes Repair leaking area
leakage. No Next
Replace the upstream LSU oxygen sensor. Check if Yes Next
4 malfunction reappears after returning vehicle to
customer. No End
5 Replace downstream oxygen sensor, check if Yes Next
malfunction reappears. No End
_ _ ' _ Yes Next
6 Check if catalytic converter is deteriorated. : :
No Diagnostic Help
7 Replace catalytic converter, check if malfunction Yes Diagnostic Help
reappears. No End

P209600 Post Catalyst Fuel Trim System Too Lean Bank 1

DTC reporting condition: Offset value of upstream oxygen characteristic based on downstream oxygen is
lower than the lower limit threshold.

1. Possible cause:

* Upstream oxygen has a positive characteristic offset (lean).

* A certain degree of aging occurs in downstream oxygen.

* There is air leakage in intake and exhaust systems.

» Catalytic converter is severely deteriorated.

2. Troubleshooting method:
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: Test
No. Operation Step Result Subsequent Step
y Connect diagnostic tEs(,)tﬁlr,,’ turn ignition switch to Next
2 Read and store fault freeze frame information. Next
3 Check intake system and exhaust system for air Yes Repair leaking area
leakage. No Next
Replace the upstream LSU oxygen sensor. Check if Yes Next
4 malfunction reappears after returning vehicle to
customer. No End
5 Replace downstream oxygen sensor, check if Yes Next
malfunction reappears. No End
) _ . _ Yes Next
6 Check if catalytic converter is deteriorated. : :
No Diagnostic Help
7 Replace catalytic converter, check if malfunction Yes Diagnostic Help
reappears. No End

P013800 O2 Sensor Circuit High Voltage Bank 1 Sensor 2

DTC reporting condition: The voltage range of downstream oxygen sensor is greater than 1.2 V.
1. Possible cause:

* Signal circuit of downstream oxygen sensor is short to power supply.
2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to
1 “ ” Next
ON” .
2 Read and store fault freeze frame information. Next
Do not disconnect oxygen sensor connector and Yes Next
3 measure if voltage of downstream oxygen sensor .
wire oxygen sensor terminal No.1 wire (white, heater No Check wire harness
power supply positive) is 12 V. and connector
Do not disconnect oxygen sensor connector and Yes Next
4 measure if voltage of downstream oxygen sensor _
wire oxygen sensor terminal No.2 wire (white, heater No Check wire harness
power supply grounded) is 12 V. and connector
Do not disconnect oxygen sensor connector, Yes Next
measure if voltage between downstream oxygen
5 sensor wire ECU terminal No.4 wire (black, oxygen Replace oxvaen
sensor signal wire) and No.3 wire (gray, oxygen No P sensoryg
sensor signal grounded) is about 0.45 V.
Start and keep vehicle idling until coolant Yes Next
6 . temperature reaches normal value. Do not . Replace oxygen
disconnect oxygen sensor connector, measure if No sensor

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

Test

Result Subsequent Step

No. Operation Step

voltage between downstream oxygen sensor wire
harness ECU terminal No.4 wire (black, oxygen
sensor signal wire) and No.3 wire (gray, oxygen
sensor signal grounded) is changed in range of 0 V -
1V

Disconnect downstream oxygen sensor connector Y Replace oxygen
. . oY es
and measure if there is short circuit between sensor sensor
7 terminal No. 1 wire (white, heater power supply
positive) and No. 4 wire (black, oxygen sensor signal No Next
wire) with a multimeter.

Connect downstream oxygen sensor connector Yes End

8 properly, repeat steps 5-6 and check if voltage signal
changes between 0.44 Vand 0.46 V,0 Vand 1V No Diagnostic Help
respectively.

P013700 O2 Sensor Circuit Low Voltage Bank 1 Sensor 2
DTC reporting condition: The voltage range of downstream oxygen sensor is less than 0.06 V.
1. Possible cause:
* Signal line of downstream oxygen sensor is short to ground.
2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
4 Connect diagnostic tE%teNr,,,turn ignition switch to Next
2 Read and store fault freeze frame information. Next
Do not disconnect oxygen sensor connector, Yes Next
measure if voltage between downstream oxygen
3 sensor wir_e ECU _terminal No.4 V\_/ire (black, oxygen Check wire harness
sensor signal wire) and No.3 wire (gray, oxygen No and connector
sensor signal grounded) is about 0.45 V.
Start and keep vehicle idling until coolant Yes Next
temperature reaches normal value. Do not
disconnect oxygen sensor connector, measure if
4 voltage between downstream oxygen sensor wire Repl
ECU terminal No.4 wire (black, oxygen sensor signal No P 2gﬁsoo>(rygen
wire) and No.3 wire (gray, oxygen sensor signal
grounded) is changed inrange of 0 V- 1 V.
Disconnect downstream oxygen sensor connector Yes Replace oxygen
and check for short circuit in sensor terminal No.3 sensor
5 wire (gray, oxygen sensor signal grounded) and No.4
wire (black, oxygen sensor signal wire) with a No Diagnostic Help
multimeter.
Connect downstream oxygen sensor connector Yes End
6 properly, repeat steps 3-4 and check if voltage signal
changes between 0.44 Vand 0.46 V,0 Vand 1V No Diagnostic Help
respectively.
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P223200 O2 Sensor Signal Circuit Shorted to Heater Circuit Bank 1 Sensor 2

DTC reporting condition: Within a certain number of times that downstream oxygen sensor heater is
turned off, the change in voltage of downstream oxygen sensor is greater than the threshold.

1. Possible cause:

* The wire harness and connector of downstream oxygen sensor are abnormal.

* Oxygen sensor terminal heater power supply ground is short to oxygen sensor signal line
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to
1 “ON” Next
2 Read and store fault freeze frame information. Next
Do not disconnect oxygen sensor connector and Yes Next
3 measure if heater power supply positive voltage of _
downstream oxygen sensor wire harness oxygen No Check wire harness
sensor terminal is 12 V. and connector
Do not disconnect oxygen sensor connector and Yes Next
4 measure if heater power supply ground voltage of _
downstream oxygen sensor wire harness oxygen No Check wire harness
sensor terminal is 12 V. and connector
Do not disconnect oxygen sensor connector and Yes Next
measure if voltage between downstream oxygen
5 sensor wire harness ECU terminal oxygen sensor Check wire harness
signal line and oxygen sensor signal ground is about No and connector
0.45 V.
Start and keep vehicle idling until coolant Yes Next
temperature reaches normal value. Do not
disconnect oxygen sensor connector and measure if
6 voltage between oxygen sensor signal line and Replace oxygen
oxygen sensor signal ground of downstream oxygen No sensor
sensor wire harness ECU terminal jumps between 0
Vand1V.
Start and keep vehicle idling until coolant Yes Replace oxygen
temperature reaches normal value. Disconnect sensor
7 downstream oxygen sensor connector and check for
short circuit between oxygen sensor terminal heater No Diagnostic Help
power supply ground and oxygen sensor signal line.
Connect downstream oxygen sensor connector Yes End
8 properly, repeat steps 5-6 and check if voltage signal
changes between 0.44 Vand 0.46 V, 0 Vand 1V No Diagnostic Help
respectively.

P013600 O2 Sensor Circuit Bank 1 Sensor 2

DTC reporting condition: The voltage range of downstream oxygen sensor exceeds the limit.
1. Possible cause:

* Oxygen sensor signal line is short to heater power supply ground line.
* Oxygen sensor is damaged.
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2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic tﬁgﬁlr’,,turn ignition switch to Next
2 Read and store fault freeze frame information. Next
Do not disconnect oxygen sensor connector and Yes Next
3 measure if voltage of downstream oxygen sensor _
wire oxygen sensor terminal No.1 wire (white, heater No Check wire harness
power supply positive) is 12 V. and connector
Do not disconnect oxygen sensor connector and Yes Next
4 measure if voltage of downstream oxygen sensor _
wire oxygen sensor terminal No.2 wire (white, heater No Check wire harness
power supply grounded) is 12 V. and connector
Do not disconnect oxygen sensor connector, Yes Next
measure if voltage between downstream oxygen
5 sensor wire ECU terminal No.4 wire (black, oxygen Check wire harness
sensor signal wire) and No.3 wire (gray, oxygen No and connector
sensor signal grounded) is about 0.45 V.
Start and keep vehicle idling until coolant Yes Next
temperature reaches normal value. Do not
disconnect oxygen sensor connector, measure if
6 voltage between downstream oxygen sensor wire Reol
ECU terminal No.4 wire (black, oxygen sensor signal No P eSI(cazﬁsooﬁygen
wire) and No.3 wire (gray, oxygen sensor signal
grounded) is changed in range of 0 V- 1 V.
Start and keep vehicle idling until coolant Yes Replace oxygen
temperature reaches normal value. Disconnect sensor
7 downstream oxygen sensor connector, and check for
short circuit between oxygen sensor terminal No.2 . _
wire (white, heater power grounded) and No.4 wire (- No Diagnostic Help
black, oxygen sensor signal wire).
Connect downstream oxygen sensor connector Yes End
8 properly, repeat steps 5-6 and check if voltage signal
changes between 0.44 V gnd 0.46V,0Vand1V No Diagnostic Help
respectively.

P005400 HO2S Heater Resistance Bank 1 Sensor 2

DTC reporting condition: The current internal resistance value is greater than the threshold value of
corresponding working condition.

1. Possible cause:

* Heater circuit is malfunctioning.

* Oxygen sensor resistance is aging.

2. Troubleshooting method:
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: Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to
1 “ ] Next
ON”™ .
2 Read and store fault freeze frame information. Next
Do not disconnect oxygen sensor connector and Yes Next
3 measure if voltage of downstream oxygen sensor .
wire oxygen sensor terminal No.1 wire (white, heater No Check wire harness
power supply positive) is 12 V. and connector
Do not disconnect oxygen sensor connector and Yes Next
4 measure if voltage of downstream oxygen sensor _
wire oxygen sensor terminal No.2 wire (white, heater No Check wire harness
power supply grounded) is 12 V. and connector
Disconnect downstream oxygen sensor wire Yes Replace oxygen
connector to remove downstream oxygen sensor. sensor
Place the oxygen sensor at room temperature to cool
it down. Measure if resistance between sensor
5 terminal No.1 interface (white, heater power supply
positive) and No.2 interface (white, heater power No Diagnostic Help
supply grounded) is higher than 15 Q with a
multimeter when temperature of oxygen sensor cools
down to room temperature (.

P003800 O2 Sensor Heater Control Circuit High (Downstream of the Catalyzer)

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.

1. Possible cause:

* Downstream oxygen sensor heater control circuit pin terminal is short to power supply.

*  Downstream oxygen sensor heater pin corresponding to ECU terminal is short to power supply.

2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
1 Check if downstream oxygen sensor heater control Yes Repair wire harness
circuit pin terminal is short to power supply. No Next
Check if downstream oxygen sensor heater pin Yes Check and repair
2 corresponding to ECU terminal is short to power ECU
supply. No Diagnostic Help

P003700 O2 Sensor Heater Control Circuit Low (Downstream of the Catalyzer)

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.

1. Possible cause:

* Downstream oxygen sensor heater control circuit pin terminal is short to ground.

* Downstream oxygen sensor heater control circuit power supply terminal is grounded.

* Downstream oxygen sensor heater pin corresponding to ECU terminal is short to ground.

2. Troubleshooting method:
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. Test
No. Operation Step Result Subsequent Step
’ Check if downstream oxygen sensor heater control Yes Repair wire harness
circuit pin terminal is short to ground. No Next
5 Check if downstream oxygen sensor heater control Yes Repair wire harness
circuit power supply terminal is grounded. No Next
. _ Y Check and repair
3 Check if downstream oxygen sensor heater pin es ECU
corresponding to ECU terminal is short to ground. : :
No Diagnostic Help

P003600 HO2S Heater Control Circuit Bank 1 Sensor 2

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.

1. Possible cause:

* Connector is not connected securely or is in poor contact.
* Downstream oxygen sensor heater control pin is open.

* Downstream oxygen sensor heater power supply terminal is not connected to main relay.
* Sensor is damaged.

* Downstream oxygen sensor heater pin corresponding to ECU terminal is open, or there is an
internal circuit damage.

2. Troubleshooting method:

Test

No. Operation Step Result Subsequent Step
) Check if connector is not connected securely or is in Yes Reconnect it
poor contact. No Next
Check if downstream oxygen sensor heater control Yes Repair wire harness
2 pin is open
: No Next
3 Check if downstream oxygen sensor heater circuit Yes Repair wire harness
power supply terminal is not connected to main relay. No Next
. . Yes Replace sensor
4 Check if sensor is damaged.
No Next
Check if downstream oxygen sensor heater pin Yes Check and repair
5 corresponding to ECU terminal is open, or there is an ECU
internal circuit damage. No Diagnostic Help

P013A00 O2 Sensor Slow Response - Rich to Lean Bank 1 Sensor 2

DTC reporting condition: The transition time of downstream oxygen sensor voltage signal from rich to lean
exceeds the threshold.

1. Possible cause:

* Downstream oxygen sensor is aging.
2. Troubleshooting method:
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: Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to
1 “ ] Next
ON”™ .
2 Read and store fault freeze frame information. Next
Replace downstream oxygen sensor and connect Yes Diagnostic Help
wire harness properly. Start and keep vehicle idling
3 until coolant temperature reaches normal value.
Release accelerator pedal to coast after vehicle No End
speed reaches about 70 many times, the fault
reappears.

P227100 O2 Sensor Signal Biased&Stuck Rich Bank 1 Sensor 2

DTC reporting condition: Downstream oxygen voltage is low continuously.

1. Possible cause:

* There is air leakage in exhaust system.

* Oxygen sensor is aging.

2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
y Connect diagnostic tﬁgle\lr”’ turn ignition switch to Next
2 Read and store fault freeze frame information. Next
Check exhaust system for leakage, gasket for Yes Repair leaking area
3 damage
2 No Next
Downstream oxygen sensor: Puncture wire harness Yes Next
connector near ECU terminal No.4 wire insulation
layer (black, oxygen sensor signal wire) with red pole
4 of multimeter, and puncture wire harness connector
near ECU terminal No.3 wire insulation layer (gray, No Replace oxygen
oxygen sensor signal grounded) with black pole of sensor
multimeter. Check if voltage is in range of 0.44 V -
0.46 V.
Start and keep vehicle idling until coolant Yes Next
temperature reaches normal value. Downstream
oxygen sensor: Puncture wire harness connector
near ECU terminal No.4 wire insulation layer (black,
5 oxygen sensor signal wire) with red pole of
multimeter, and puncture wire harness connector No Replace oxygen
near ECU terminal No.3 wire insulation layer (gray, sensor
oxygen sensor signal grounded) with black pole of
multimeter. Check if voltage changes in range of O V -
1V
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Test

Result Subsequent Step

No. Operation Step

Start and keep vehicle idling until coolant Yes End
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 ECU
6 terminal No.4 wire insulation layer (black, oxygen _ _
sensor signal wire) with red pole of multimeter, and No Diagnostic Help
puncture wire harness connector near ECU terminal
No.3 wire insulation layer (gray, oxygen sensor signal
grounded) with black pole of multimeter. Check if
voltage is beyond @ range of 0.55V -0.65 V.

P227000 O2 Sensor Signal Biased&Stuck Lean Bank 1 Sensor 2
DTC reporting condition: Downstream voltage is high continuously.
1. Possible cause:

* There is air leakage in exhaust system.

* Oxygen sensor is aging.

2. Troubleshooting method:

Test

Result Subsequent Step

No. Operation Step

Connect diagnostic tester, turn ignition switch to N
“ON ” . eXt

2 Read and store fault freeze frame information. Next

Check exhaust system for leakage, gasket for Yes Repair leaking area

damage. No Next

Downstream oxygen sensor: Puncture wire harness Yes Next
connector near ECU terminal No.4 wire insulation
layer (black, oxygen sensor signal wire) with red pole
of multimeter, and puncture wire harness connector
near ECU terminal No.3 wire insulation layer (gray, No Replace oxygen

oxygen sensor signal grounded) with black pole of sensor
multimeter. Check if voltage is in range of 0.44 V -
0.46 V.

Start and keep vehicle idling until coolant Yes Next
temperature reaches normal value. Downstream
oxygen sensor: Puncture wire harness connector

near ECU terminal No.4 wire insulation layer (black,
oxygen sensor signal wire) with red pole of
multimeter, and puncture wire harness connector No Replace oxygen
near ECU terminal No.3 wire insulation layer (gray, sensor
oxygen sensor signal grounded) with black pole of
multimeter. Check if voltage changes in range of O V -
1V

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

021 62 99 92 92

03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

puncture wire harness connector near ECU terminal
No.3 wire insulation layer (gray, oxygen sensor signal
grounded) with black pole of multimeter. Check if
voltage is beyond @ range of 0.55V -0.65 V.

: Test
No. Operation Step Result Subsequent Step
Start and keep vehicle idling until coolant Yes End
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 ECU
6 terminal No.4 wire insulation layer (black, oxygen _ _
sensor signal wire) with red pole of multimeter, and No Diagnostic Help

P223100 O2 Sensor Signal Circuit Shorted to Heater Circuit Bank 1 Sensor 1

DTC reporting condition: Within a certain number of times that upstream oxygen sensor heater is turned

off, the change in voltage of upstream oxygen sensor is greater than the threshold.

1. Possible cause:

* The wire harness and connector of upstream oxygen sensor are abnormal.

* Oxygen sensor terminal heater power supply ground is short to oxygen sensor signal line.
2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
y Connect diagnostic t(is(,;teNr,,’ turn ignition switch to Next
2 Read and store fault freeze frame information. Next
Do not disconnect oxygen sensor connector and Yes Next
3 measure if voltage of upstream oxygen sensor wire _
harness oxygen sensor terminal No.1 wire (white, No Check wire harness
heater power supply positive) is 12 V. and connector
Do not disconnect oxygen sensor connector and Yes Next
4 measure if voltage of upstream oxygen sensor wire .
harness oxygen sensor terminal No.2 wire (white, No Check wire harness
heater power supply grounded) is 12 V. and connector
Do not disconnect oxygen sensor connector and Yes Next
5 measure if voltage between upstream oxygen sensor _
wire harness ECU terminal oxygen sensor signal line No Check wire harness
and oxygen sensor signal ground is about 0.45 V. and connector
Start and keep vehicle idling until coolant Yes Next
temperature reaches normal value. Do not
disconnect oxygen sensor connector and measure if
6 voltage between oxygen sensor signal line and Replace oxygen
oxygen sensor signal ground of upstream oxygen No sensor
sensor wire harness ECU terminal jumps between 0
Vand1V.
Start and keep vehicle idling until coolant Yes Replace oxygen
7 temperature reaches normal value. Disconnect sensor
upstream oxygen sensor connector and check for No Diagnostic Help
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. Test
No. Operation Step Result Subsequent Step
short circuit between oxygen sensor heater power
supply and oxygen sensor signal line.
Connect upstream oxygen sensor connector Yes End
8 properly, repeat steps 5-6 and check if voltage signal
changes between 0.44 Vgnd 046V,0Vand1V No Diagnostic Help
respectively.

P003200 HO2S Heater Control Circuit High Bank 1 Sensor 1
DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:
* Upstream oxygen sensor heater control circuit pin terminal is short to power supply.

* Upstream oxygen sensor heater pin corresponding to ECU terminal is short to power supply.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Check if upstream oxygen sensor heater control Yes Repair wire harness
circuit pin terminal is short to power supply. No Next
Check if upstream oxygen sensor heater pin Yes Check and repair
2 corresponding to ECU terminal is short to power ECU
supply. No Diagnostic Help

P003100 HO2S Heater Control Circuit Low Bank 1 Sensor 1
DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:
* Upstream oxygen sensor heater control circuit pin terminal is short to ground.
* Upstream oxygen sensor heater control circuit power supply terminal is grounded.

* Upstream oxygen sensor heater pin corresponding to ECU terminal is short to ground.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Check if upstream oxygen sensor heater control Yes Repair wire harness
circuit pin terminal is short to ground. No Next
5 Check if upstream oxygen sensor heater control Yes Repair wire harness
circuit power supply terminal is grounded. No Next
_ _ Y Check and repair
3 Check if upstream oxygen sensor heater pin es ECU
corresponding to ECU terminal is short to ground. : :
No Diagnostic Help
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P003000 HO2S Heater Control Circuit Bank 1 Sensor 1

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:

* Connector is not connected securely or is in poor contact.
* Open circuit in upstream oxygen sensor heater control circuit pin terminal.

* Upstream oxygen sensor heater control circuit power supply terminal is not connected to main
relay.

* Sensor is damaged.

* Upstream oxygen sensor heater pin circuit corresponding to ECU terminal is open, or there is an
internal circuit damage.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
] Check if connector is not connected securely or is in Yes Reconnect it
poor contact. No Next
5 Open circuit in upstream oxygen sensor heater Yes Repair wire harness
control circuit pin terminal. No Next
3 Upstream oxygen sensor heater control circuit power Yes Repair wire harness
supply terminal is not connected to main relay. No Next
. Yes Replace sensor
4 Sensor is damaged.
No Next
Upstream oxygen sensor heater pin circuit Yes Check and repair
5 corresponding to ECU terminal is open, or there is an ECU
internal circuit damage. No Diagnostic Help

P005300 Upstream Oxygen Sensor Heater Circuit Failure

DTC reporting condition: The current internal resistance value is greater than the threshold value of
corresponding working condition.

1. Possible cause:

* Heater circuit is malfunctioning.

* Oxygen sensor resistance is aging.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
y Connect diagnostic t(ister,,’ turn ignition switch to Next
ON™ .
2 Read and store fault freeze frame information. Next
Do not disconnect oxygen sensor connector and Yes Next
3 measure if voltage of upstream oxygen sensor wire _
harness oxygen sensor terminal No.1 wire (white, No Check wire harness
heater power supply positive) is 12 V. and connector
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. Test
No. Operation Step Result Subsequent Step
Do not disconnect oxygen sensor connector and Yes Next
measure if voltage of upstream oxygen sensor wire
4 harness oxygen sensor terminal No.2 wire (white, No Check wire harness
heater power supply grounded) is 12 V. and connector
Disconnect upstream oxygen sensor wire connector Yes Replace oxygen
to remove upstream oxygen sensor. Place the sensor
oxygen sensor at room temperature to cool it down.
Measure if resistance between sensor terminal No.1
5 interface (white, heater power supply positive) and
No.2 interface (white, heater power supply grounded) No Diagnostic Help
is higher than 15 Q with a multimeter when
temperature of oxygen sensor cools down to room
temperature .

P005326 HO2S Heater Resistance Bank 1 Sensor 1

DTC reporting condition: The temperature of ceramic body is lower than the target temperature.DTC
clearing condition: The temperature of ceramic body is no less than the target temperature

1. Possible cause:
* Oxygen sensor is malfunctioning.
* Wire harness is malfunctioning.
2. Troubleshooting method:

: Test

No. Operation Step Result Subsequent Step

1 Connect diagnostic tEster’,,turn ignition switch to Next
ON" .

2 Read and store fault freeze frame information. Next

_ _ Yes Replace connector

3 Check if oxygen sensor connector is abnormal.
No Next
Disconnect upstream oxygen sensor wire harness Yes Replace oxygen
connector to remove upstream oxygen sensor. Place sensor

the oxygen sensor at room temperature to cool it
4 down. Measure if resistance between sensor terminal
heater power supply positive and heater power

supply ground is greater than 3 Q with a multimeter No Next
when temperature of oxygen sensor cools down to
room temperature .
. . . . Yes Replace wire
5 Check if there is contact _resnstance in oxygen sensor harness
heater wire harness. ) )
No Diagnostic Help

P013500 O2 Sensor Heater Circuit Bank 1 Sensor 1
DTC reporting condition: There is electrical malfunction in heater pole of upstream oxygen sensor.
1. Possible cause:

* Oxygen sensor is malfunctioning.
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* Wire harness is malfunctioning.
2. Troubleshooting method:

Test

No. Operation Step Result Subsequent Step
’ Connect diagnostic tﬁster,,, turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
. _ Yes Replace connector
3 Check if oxygen sensor connector is abnormal.
No Next

Disconnect upstream oxygen sensor wire harness Yes Replace oxygen
connector to remove upstream oxygen sensor. Place sensor

the oxygen sensor at room temperature to cool it
down. Measure if resistance between sensor terminal

4 heater power supply positive and heater power
supply ground is greater than 3 Q with a multimeter No Next
when temperature of oxygen sensor cools down to
room temperature.
Y Replace wire
5 Check if there is contact resistance in oxygen sensor es harness
heater wire harness. - -
No Diagnostic Help
P064D00 LSU Integrated Chip Failure
DTC clearing condition: Chip communication self-diagnosis.
1. Possible cause:
* LSU oxygen sensor is damaged.
* ECU internal communication is abnormal.
2. Troubleshooting method:
. Test
No. Operation Step Result Subsequent Step
y Connect diagnostic tﬁster,,’ turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
3 Replace oxygen sensor, check if malfunction Yes Next
reappears. No End
. . Yes Diagnostic Help
4 Replace ECU, check if malfunction reappears.
No End

P064D16 Internal Control Module O2 Sensor Processor Performance Bank 1
DTC reporting condition: Chip power supply voltage is lower than the threshold.
1. Possible cause:
* Oxygen sensor is malfunctioning.
2. Troubleshooting method:
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. Test
No. Operation Step Result Subsequent Step
, Connect diagnostic tﬁster’,,turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
Replace ECU. Start and keep vehicle idling until Yes Diagnostic Help

3 coolant temperature reaches normal value. The fault

reappears. No End

P064D17 Internal Control Module O2 Sensor Processor Performance Bank 1
DTC clearing condition: The oxygen sensor voltage is higher than the threshold.
1. Possible cause:
* Oxygen sensor voltage is lower than the threshold.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic ttzster,,,turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
Replace ECU. Start and keep vehicle idling until Yes Diagnostic Help

3 coolant temperature reaches normal value. The fault

reappears. No End

P064D81 Internal Control Module O2 Sensor Processor Performance Bank 1
DTC reporting condition: Chip self-diagnosis.
1. Possible cause:
* Oxygen sensor is damaged.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
, Connect diagnostic tﬁgeNr’,,turn ignition switch to Next
2 Read and store fault freeze frame information. Next
Replace ECU. Start and keep vehicle idling until Yes Diagnostic Help
3 coolant temperature reaches normal value. The fault
reappears. No End

P035100 Ignition Coil "A" Primary Control Circuit Open P035200 Ignition Coil "B"
Primary Control Circuit Open P035300 Ignition Coil "C" Primary Control Circuit
Open P035400 Ignition Coil "D" Primary Control Circuit Open

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:
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* Ignition coil circuit is short to ground or open.
* Ignition coil control pin corresponding to ECU is short to ground or open.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
s o Yes Repair wire harness
1 Check if ignition coil circuit is short to ground or open.
No Next
L ) _ , Y Check and repair
5 Check if ignition coil control pin corresponding to es ECU
ECU is short to ground or open.
No Diagnostic Help

P230100 Ignition Coil “A” Primary Control Circuit High P230400 Ignition Coil
“B” Primary Control Circuit High P230700 Ignition Coil “C” Primary Control
Circuit High P231000 Ignition Coil “D” Primary Control Circuit High

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:

* Ignition coil circuit is short to power supply.

* Ignition coil power supply terminal is short to power supply.

* Ignition coil control pin corresponding to ECU is short to power supply
2. Troubleshooting method:

a Test
No. Operation Step Result Subsequent Step
’ Check if corresponding ignition coil circuit is short to Yes Repair wire harness
power supply. No Next

e . . , Yes Check and repair
Check if ignition coil control pin corresponding to ECU

ECU is short to power supply. : :
No Diagnostic Help

P230000 Ignition Coil “A” Primary Control Circuit Low P230300 Ignition Coil
“B” Primary Control Circuit Low P230600 Ignition Coil “C” Primary Control
Circuit Low P230900 Ignition Coil “D” Primary Control Circuit Low

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:

* Connector is short to ground.

* Ignition coil circuit is short to ground.

* Ignition coil control pin corresponding to ECU is short to ground.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Check if connector is short to ground. Yes Reconnect it
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. Test
No. Operation Step Result Subsequent Step
No Next
Repair, replace wire
5 Check if corresponding ignition coil circuit is short to Yes harness or ignition
ground. coil
No Next
o . . . Yes Check and repair
3 Check if ignition C(_)ll control pin corresponding to ECU
ECU is short to ground. : :
No Diagnostic Help

P062900 Fuel Pump Module "A" Control Circuit High
DTC reporting condition: Hardware circuit self-diagnosis.
1. Possible cause:
* Low pressure oil pump control circuit is short to power supply;
* Low pressure oil pump pin corresponding to ECU is short to power supply.
2. Troubleshooting method:

Test

No. Operation Step Result Subsequent Step
) R Yes Repair wire harness
1 Check if actuator terminal is short to power supply.
No Next

Check if actuator pin corresponding to ECU terminal Yes Check and repair ECU

is short to power supply. No Diagnostic Help

P062800 Fuel Pump “A” Control Circuit Low
DTC reporting condition: Hardware circuit self-diagnosis.
1. Possible cause:
* Low pressure oil pump control circuit is short to ground;
* Low pressure oil pump pin corresponding to ECU is short to ground.
2. Troubleshooting method:

Test

No. Operation Step Result Subsequent Step
) o Yes Repair wire harness
1 Check if actuator terminal is short to ground.
No Next

Check if actuator pin corresponding to ECU terminal Yes Check and repair ECU

2 .
is short to ground. No Diagnostic Help

P062700 Fuel Pump Module "A" Control Circuit Open

DTC reporting condition: Hardware circuit self-diagnosis.
1. Possible cause:
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* Low pressure oil pump control circuit is open;
* Low pressure oil pump pin corresponding to ECU is open.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Yes Repair wire harness
1 Check if actuator terminal is open.
No Next
) Check if actuator pin corresponding to ECU terminal Yes Check and repair ECU
is open. No Diagnostic Help

P032600 Knock Sensor 1 Circ. High Input

DTC reporting condition: Knock background noise is greater than the maximum signal threshold of noise.

1. Possible cause:

* Sensor is damaged.

* ECU is damaged.

* Engine is abnormal.
2. Troubleshooting method:

- Test
No. Operation Step Result Subsequent Step
. . Yes Replace sensor
1 Check if knock sensor is damaged.
No Next
v Check and repair
. . es
2 Check if ECU is damaged. ECU
No Next
Yes Check engine
3 If engine is abnormal.
No Diagnostic Help

P032500 Knock Sensor 1 Circ. Low Input

DTC reporting condition: The average value of knock sensor port voltage is less than 0.7 V.

1. Possible cause:
* Connector is not connected securely or detached.
* Signal terminal is open.
* Sensor is damaged.

2. Troubleshooting method:

ground or open.

. Test
No. Operation Step Result Subsequent Step
) ) o Yes Reconnect or replace
1 Check if connector is not connected securely or is in connector
poor contact.
No Next
5 Check if knock sensor signal terminal is short to Yes Repair wire harness
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. Test
No. Operation Step Result Subsequent Step
No Next
Check if knock sensor connecting wire harness is Yes Use standard
3 non-standard shielding wire and is subjected to shielding wire
electromagnetic interference. No Next
Yes Replace sensor
4 Check if knock sensor is damaged.
No Next
_ _ o _ Y Check and repair
5 Check if knock sensor pin or circuit corresponding to es ECU
ECU terminal is damaged.
No Diagnostic Help
P024300 Turbocharger Waste Gate Control Circuit Open
DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:
* Control valve drive circuit is open.
* Connector is not connected securely or detached.
* Pin corresponding to ECU is open.
2. Troubleshooting method:
. Test
No. Operation Step Result Subsequent Step
_ Yes Reconnect it
1 Connector is not connected securely or detached.
No Next
_ S Yes Repair wire harness
2 Waste gate control valve drive circuit pin is open.
No Next
3 Waste gate control valve power supply terminal is Yes Repair wire harness
open. No Next
o ] _ . Yes Check and repair
4 Drive pin correspondmg _to E_CU is open, or there is ECU
an internal circuit damage.
No Diagnostic Help

P023400 Turbocharger Boost Pressure Too High

DTC reporting condition: The boost pressure is higher than the target pressure plus a certain offset.
1. Possible cause:

* Turbocharger relief valve is damaged.

* Exhaust by-pass valve is damaged (normally closed state).
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Turbocharger relief valve is damaged. Yes Replace relief valve

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

021 62 99 92 92
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

No. Operation Step R-Lessutl ¢ Subsequent Step
No Next
E _ Yes Replace exhaust
5 xhaust by-pass valve slia?:)r-naged (normally closed valve
No Diagnostic Help

P029900 Turbocharger Boost Pressure Too High

DTC reporting condition: The actual boost pressure is higher than the target boost pressure minus a

certain offset.

1. Possible cause:

* The pipeline between compressor outlet and throttle leaks.

* The pipeline between turbine and exhaust pipe leaks.

* Exhaust by-pass valve or discharge valve is failed.

* Turbocharger is damaged.

*  Working part such as compressor impeller is dirty or damaged.

* Exhaust manifold leaks or is blocked.
* Airfilter is dirty.

2. Troubleshooting method:

; Test
No. Operation Step Result Subsequent Step
1 The pipeline between compressor outlet and throttle Yes Repair pipeline
leaks. No Next
o . , Yes Repair pipeline
2 The pipeline between turbine and exhaust pipe leaks.
No Next
Yes Repair pipeline
3 Exhaust manifold leaks or is blocked.
No Next
S Yes Clean, replace air
4 Air filter is dirty. filter
No Next
5 Exhaust by-pass valve or discharge valve is failed Yes Replace faulty parts
and it is in normally open status. No Next
. ) o Y Clean, replace faulty
6 Working part such as compressor impeller is dirty or es parts
damaged.
No Next
Replace
Yes
7 Turbocharger is damaged. turbocharger
No Diagnostic Help
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P050A21 Cold Start Idle Control System Performance

DTC reporting condition: Idle control speed is lower than the target idle by 100 r/min.
1. Possible cause:

* The electronic throttle is stuck in a position with small opening.

* If intake manifold leaks; fuel injector is blocked; exhaust resistance is excessive; oil supply
pressure is low.

2. Troubleshooting method:

Test

No. Operation Step Result

Subsequent Step

, . . . _ Repair or replace
Check if electronic throttle is stuck in smaller opening Yes electronic throttle

position due to ice or oil.

No Next
If intake manifold leaks; fuel injector is blocked; Yes Perforrpengic;essary
2 exhaust resistance is excessive; oil supply pressure P
is low. No Diagnostic Help

P050A22 Cold Start Idle Control System Performance
DTC reporting condition: Idle control speed is lower than the target idle by 100 r/min.
1. Possible cause:
* The electronic throttle is stuck in a position with large opening.
* If intake manifold leaks; fuel injector is blocked; oil supply pressure is high.
2. Troubleshooting method:

Test

No. Operation Step Result

Subsequent Step

, ) ) . Yes Repair or replace
Check if electronic throttle is stuck in larger open electronic throttle

position due to ice or oil.

No Next
Perform necessary
) If intake manifold leaks; fuel injector leaks; oil supply Yes repair
pressure is high.
No Diagnostic Help

P050D00 Cold Start Rough Idle
1. Possible cause:

* The electronic throttle is stuck in a position with small opening.

* Air leakage in system; leakage in fuel injector; excessively high fuel supply pressure.
2. Troubleshooting method:

Test

No. Operation Step Result

Subsequent Step

. . . . Yes Repair or replace
Check if electronic throttle is stuck in larger open electronic throttle

position due to ice or oil.

No Next
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Test

No. Operation Step Result Subsequent Step
Perform necessary
5 Air leakage in system; leakage in fuel injector; Yes repair
excessively high fuel supply pressure.
No Diagnostic Help

P223700 O2 Sensor Positive Current Control Circuit Open Bank 1 Sensor 1

DTC reporting condition: Closed-loop control oscillation is greater than the threshold.

1. Possible cause:

* Oxygen sensor is malfunctioning.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
y Connect diagnostic t(ister’,’ turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
3 Check if oxygen sensor wire harness and connector Yes End
are disconnected or poorly connected. No Next
Replace upstream oxygen sensor. Start and keep Yes Diagnostic Help

4 vehicle idling until coolant temperature reaches

normal value. The fault reappears. No End

P013000 Upstream Oxygen Sensor Compensation Circuit Open

DTC reporting condition: Under the conditions of low exhaust temperature and oil cut off, oxygen sensor
voltage signal is high for a long time.

1. Possible cause:

* Upstream oxygen sensor compensation circuit is open.

2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
ch o ) Yes Check and repair
y eck for poor contact in pin corresponding to green connector
wire at oxygen sensor connector.
No Next
Check o ) Yes Replace wire
5 eck for continuity of oxygen sensor wire harness harness
to check if the line is open.
No Next
Check and repair
. , Yes ECU or wire harness
3 Check for abnormal pin at connector between wire terminal connector
harness and ECU, which may result in poor contact.
No Replace oxygen
sensor
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. Test
No. Operation Step Result Subsequent Step
Clear DTC, start and keep vehicle idling until coolant Yes Next
4 temperature reaches normal value. Check if
malfunction is reported again. No End
Y Check and repair or
5 Check for abnormality in LSU processing circuit in es replace ECU
ECU.
No Diagnostic Help

P030000 Random/Multiple Cylinder Misfire Detected P030100 Cylinder 1 Misfire

Detected P030200 Cylinder 2 Misfire Detected P030300 Cylinder 3 Misfire Detected
P030400 Cylinder 4 Misfire Detected P036300 Cylinder Selective Fuel Cutoff Active
due to Catalyst Damaging Misfire

DTC reporting condition: Misfire counter exceeds the threshold.

1. Possible cause:

* Ignition coil circuit is malfunctioning.

* Fuel injector circuit is malfunctioning.

* Fuelinjector control pin or ignition coil pin corresponding to ECU is malfunctioning.

2. Troubleshooting method:

; Test
No. Operation Step Result Subsequent Step
Go to DTCs related
L ] 1 Y to injector in
1 Check for DTCs related to injector in corresponding es corresponding
cylinder. cylinder
No Next
_ Yes Reconnect it
2 Connector is not connected securely or detached.
No Next
e . L Yes Repair or replace
3 Check if ignition coil signal terminal is open or short wire harness
to ground or power supply.
No Next
e . o Yes Repair or replace
4 Check if ignition coil power supply terminal is open or wire harness
short to ground.
No Next
R ) L Yes Repair or replace
5 Check if ignition coil grounded terminal is open or wire harness
short to power supply.
No Next
e . . . Yes Replace ignition coil
6 Check if ignition caoil itself is malfunctioning.
No Next
7 Check if spark plug is abnormal. Yes Replace spark plug.
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; Test
No. Operation Step Result Subsequent Step
No Next
o ) . _ Y Check and repair
8 Check if ignition coil control pin corresponding to es ECU
ECU is open, or there is an internal circuit damage. : :
No Diagnostic Help

P154000 Engine Torque Control Adaption at Limit

DTC reporting condition: Application layer torque limit is continuously activated for more than 600

seconds.

1. Possible cause:

* Security monitoring data is not set correctly or there is internal fault in ECU.

2. Troubleshooting method:

Step Operation Yes No
Modify
. . . . monitoring
1 Check if security monitoring data is not set correctly. data, go to Gotostep 2
step 2
Malfunction
is
> Clear DTC, restart vehicle and check if DTC is troublesho- Replace vehicle
cleared. oted, and controller
system is
normal
P070000 TCU Requests to llluminate MIL Light
DTC reporting condition: TCU requests to llluminate MIL light.
1. Possible cause:
* TCU is malfunctioning.
2. Troubleshooting method:
. Test
No. Operation Step Result Subsequent Step
Y Check and repair
- - s TCU
1 Check if TCU fault memory is faulty.
No Diagnostic Help

PO6AA00 Main relay Temperature Over Temperature Fault

DTC reporting condition: Main relay detects over temperature (>150°C) or over current (>0.6 A).
1. Possible cause:

* External relay or wire harness is short.

* Internal resistance of relay is too small.

* Component is invalid.

2. Troubleshooting method:
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. Test

No. Operation Step Result Subsequent Step
1 After ECU is completely powered off, no faults will be Yes End
reported. No Next

Yes Check and repair

2 Check if relay is damaged, wire harness is short. wire harness

No Next

Check and repair
3 Replace ECU. Yes ECU

P153000 Function Monitoring: Fault of ECU ADC - Null Load Test Pulse P153100
Function Monitoring: Fault of ECU ADC - Test Voltage P157300 Monitoring Fault
Reaction Error P157500 Diagnostic Fault Check to Report "WDA active" Due to

Overvoltage Detection
DTC reporting condition: Error occurs in underlying data of hardware.

1.

Possible cause:
ECU internal fault.

2. Troubleshooting method:

Step Operation Yes No
Go to step Troubleshoot other
1 Replace ECU 5 DTCs
Malfunction

is
> Clear DTC, restart vehicle and check if DTC is troublesho-
cleared. oted, and
system is
normal

P060D00 Accelerator Pedal Second Layer Monitoring Failure

DTC reporting condition: In the second layer monitoring, when the deviation of two paths of pedal signals
exceeds the limit, a fault will be reported.

1.

Possible cause:

ECU data settings are incorrect, usually because the EGAS security monitoring function is not
matched or preset.

During data setting, the application layer data of pedal module does not match the monitoring layer
data.

Troubleshooting method:
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Step Operation Yes No
Communicate with EGAS security monitoring Aft_er .
. . A matching is
1 matching engineer to confirm if it is necessary to completed Gotostep 2
perform security monitoring presets or matching go to step 3
Match it
5 Confirm if pedal model has been changed with the | again, go to Check matching
customer step 3 after data, goto step 3
completion
Malfunction
is
3 Clear DTC, restart vehicle and check if DTC is troublesho- Replace vehicle
cleared. oted, and controller
system is
normal

P152000 Function Monitoring: Check of Predicted Air Mass Failed P152100
Function Monitoring: Fault of ECU Check of Injection Cut-off P152200 Function
Monitoring: Fault of ECU in Check of Cylinder Individual Fuel Corrections P152500
Function Monitoring: Fault of ECU or Sensor in rl-Comparison P152300 Function
Monitoring: Fault of ECU or Sensor in Mixture Check P152400 Function Monitoring:
Fault of ECU Comparison of Lambda and Operation Mode

DTC reporting condition: In the second layer monitoring, it is recognized that there is a deviation between
the calculation of load to fuel injection volume in the calculation of ECU application layer and the
calculation of monitoring layer, a fault is reported.

1. Possible cause:

* ECU data settings are incorrect, usually because the EGAS security monitoring function is not
matched or preset.

* Error occurs in calculation of load to fuel injection volume in the calculation of application layer.
2. Troubleshooting method:

Step Operation Yes No
. . . . After
Communicate with EGAS security monitoring o
. . A matching is
1 matching engineer to confirm if it is necessary to completed Goto step 2
perform security monitoring presets or matching. go to step 3
Match it
5 Check if calculation process of load to fuel injection in | again, go to Replace vehicle
the calculation of application layer is incorrect. step 3 after controller
completion
Malfunction
is
3 Clear DTC, restart vehicle and check if DTC is troublesho- Replace vehicle
cleared. oted, and controller
system is
normal
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P061C00 Electronic Throttle Security Monitoring Function Failure (Second Layer
Engine Speed Monitoring Failure)

DTC reporting condition: The monitoring layer speed signal is inconsistent with the application layer speed
signal.

1. Possible cause:
* ECU internal fault.

2. Troubleshooting method:

Step Operation Yes No
Gotostep | Troubleshoot other
1 Replace ECU. 5 DTCs
Malfunction

is
Clear DTC, restart vehicle and check if DTC is troublesho-
cleared. oted, and
system is
normal

P152700 Function Monitoring: Monitoring of ICO From Level1 P152800 Function
Monitoring: Monitoring of ICO From Level2

DTC reporting condition: The monitoring layer has identified an abnormal safety oil cut.
1. Possible cause:

*  ECU internal fault.

2. Troubleshooting method:

Step Operation Yes No
Go to step Troubleshoot other
1 Replace ECU. 5 DTCs
Malfunction
is
o Clear DTC, restart vehicle and check if DTC is troublesho-
cleared. oted, and
system is
normal

P152900 Function Monitoring: Fault of Starter Control
DTC reporting condition: The second layer monitoring identifies an abnormal start and stop function.
1. Possible cause:

* ECU internal fault.

2. Troubleshooting method:
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Step Operation Yes No
Go to step Troubleshoot other
1 Replace ECU. > DTCs
Malfunction
is
2 Clear DTC, restart vehicle and check if DTC is troublesho-
cleared. oted, and
system is
normal

P061A00 Security Monitoring Torque Overlimit

DTC reporting condition: In the second layer monitoring, when actual torque calculated by ECU exceeds
the second layer allowable torque for more than 520 ms, a fault is reported.

1. Possible cause:

* ECU data settings are incorrect, usually because the EGAS security monitoring function is not
matched or preset.

* External torque increase request is not considered during data setting.

2. Troubleshooting method:

Step Operation Yes No
After

Communicate with EGAS security monitoring

1 matching engineer to confirm if it is necessary to r:oar:]cr}:;gés Go to step 2
perform security monitoring presets or matching. P :
gotostep 3
Match it

Confirm if there is an external torque increase
2 request with the customer (ESP torque increase
request, TCU torque increase request, etc.).

again, go to Check matching
step 3 after data, go to step 3
completion

Malfunction
is
Clear DTC, restart vehicle and check if DTC is troublesho- Replace vehicle

cleared. oted, and controller
system is
normal

P157600 OverVoltage of ECU VDD5
DTC reporting condition: 5 V power supply voltage in ECU is too high and out of the limit.
1. Possible cause:

* ECU internal fault.

2. Troubleshooting method:
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Step Operation Yes No
Gotostep | Troubleshoot other
1 Replace ECU. 5 DTCs
Malfunction
is
2 Clear DTC, restart vehicle and check if DTC is troublesho-
cleared. oted, and
system is
normal
P157700 UnderVoltage of ECU VDD5
DTC reporting condition: 5 V power supply voltage in ECU is too low and out of the limit.
1. Possible cause:
* ECU internal fault.
2. Troubleshooting method:
Step Operation Yes No
Gotostep | Troubleshoot other
1 Replace ECU. 5 DTCs
Malfunction
is
2 Clear DTC, restart vehicle and check if DTC is troublesho-
cleared. oted, and
system is
normal

P001400 “B” Camshaft Position - Timing Over-Advanced or System Performance

Bank 1

DTC reporting condition: When starting, deviation between exhaust camshaft and locked position exceeds

the threshold.
1. Possible cause:

* Exhaust VVT lock pin is abnormal.
* There is a wire harness interference.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic tgs(:)t,e\lr,,,turn ignition switch to Next
2 Read and store fault freeze frame information. Next
Replace VVT
. . Yes bl

3 Check if lock pin is damaged. assembly
No Next
Y Shield the wire

; ; es harness

4 Check wire harness for external interference.

No Diagnostic Help
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P001100 "A" Camshaft Position - Timing Over-Advanced or System Performance

Bank 1

DTC reporting condition: When starting, deviation between intake camshaft and locked position exceeds
the threshold.

1. Possible cause:

* Intake VVT lock pin is abnormal.

* There is a wire harness interference.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
y Connect diagnostic tgster’,’ turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
Replace VVT
. - Yes bl

3 Check if lock pin is damaged. assemply
No Next
Y Shield the wire

; : es harness

4 Check wire harness for external interference.

No Diagnostic Help

P021900 Engine Overspeed

DTC reporting condition: The maximum engine speed is greater than 7500 r/min.
1. Possible cause:
* Engine speed is increased artificially beyond the maximum safe speed.

* Electronic accelerator pedal is stuck in a position with large opening, and cannot return to original
position.

* The throttle is stuck in a position with larger opening.
* The speed calculation is incorrect.
2. Troubleshooting method:

i Test
No. Operation Step Result Subsequent Step
, . i Clear DTCs and end
1 Is the engine speed increased artificially beyond the Yes operations
maximum safe speed?
No Next
. . . " Check and repair
If electronic accelerator pedal is stuck in a position Yes electronic accelerator
2 with large opening, and cannot return to original pedal
position.
No Next
_ _ . _ _ Y Check and repair
3 If throttle is stuck in a position with large opening and es throttle
cannot close.
No Next
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. Test
No. Operation Step Result Subsequent Step
4 Check if speed sensor and speed calculation are Yes Correct error
correct. No Diagnostic Help
P157800 Monitoring Module Inquiry Error
DTC reporting condition: Check underlying close path of software.
1. Possible cause:
* ECU internal fault.
2. Troubleshooting method:
Step Operation Yes No
Gotostep [ Troubleshoot other
1 Replace ECU 5 DTCs
Malfuncti-
onis
5 Clear DTC, restart vehicle and check if DTC is troublesh-
cleared. ooted, and
system is
normal

P218700 System Too Lean at Idle Bank 1 P218800 System Too Lean at Idle Bank 1
DTC reporting condition: The self-learning factor exceeds the threshold.
1. Possible cause:

* Qil circuit system hardware leaks or is blocked.

* Intake pipe is malfunctioning.

* Oxygen sensor wire harness connector circuit is malfunctioning.

* Oxygen sensor is malfunctioning.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic t(ister,,,turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
Connect fuel pressure gauge (the connection Yes Next

position is the front end of fuel distribution pipe
assembly inlet pipe), start engine and check if fuel

3 pressure is normal when fuel pressure is under idling No Check oil supply
conditions and when fuel pressure regulator vacuum system
tube is removed.
- _ Y Perform
4 Check fuel injector for leakage or blockage with es troubleshooting
special tool.
No Next
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: Test
No. Operation Step Result Subsequent Step
Check fuel condition and ask customer if specified Yes Replace fuel
5 number of gasoline is filled. After refueling, does the
vehicle work abnormally? No Next
If intake pipe is blocked, leaking, squashed or Check, repair and
damaged; if canister control valve is stuck; if valve Yes clean throttle body
6 clearance is abnormal; if throttle body is
contaminated, causing the air passage to be blocked. No Next
7 Check if ignition coil, cylinder wire, and spark plug es troubleshooting
work abnormally.
No Next
Do not disconnect oxygen sensor connector and Yes Next
8 measure if voltage of upstream oxygen sensor wire
harness oxygen sensor terminal No.1 wire (white, No Check wire harness
heater power supply positive) is 12 V. and connector
Do not disconnect oxygen sensor connector and Yes Next
measure if voltage of upstream oxygen sensor wire
° harness oxygen sensor terminal No.2 wire (white, No Check wire harness
heater power supply grounded) is 12 V. and connector
Puncture wire harness connector near ECU terminal Yes Next
No.1 wire insulation layer (white, heater power
source positive) with red pole of multimeter, and
10 puncture wire harness connector near ECU terminal
No.2 wire insulation layer (white, heater power No Check relay fuse
source grounded) with black pole of multimeter.
Check if voltage between two ends is about 12 V.
Do not disconnect oxygen sensor connector, Yes Next
measure if voltage between downstream oxygen
11 sensor wir_e ECU _terminal No.4 vyire (black, oxygen Replace oxygen
sensor signal wire) and No.3 wire (gray, oxygen No sensor
sensor signal grounded) is about 0.45 V.
Start and keep vehicle idling until coolant Yes Next
temperature reaches normal value. Puncture wire
harness connector near ECU terminal No.4 wire
insulation layer (black, oxygen sensor signal wire)
12 with red pole of multimeter, and puncture wire
harness connector near ECU terminal No.3 wire No Repleslce:(re]soo);ygen
insulation layer (gray, oxygen sensor signal
grounded) with black pole of multimeter. Check if
voltage is between 0 Vand 1 V.
Disconnect upstream oxygen sensor connector and Y Replace oxygen
o . es
check for short circuit between sensor terminal No.3 sensor
13 connector (gray, oxygen sensor signal grounded) and
No.4 connector (black, oxygen sensor signal wire) No Next
with a multimeter.
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. Test
No. Operation Step Result Subsequent Step
Disconnect upstream oxygen sensor connector and Yes End
check for short circuit between sensor terminal No.3
14 connector (gray, oxygen sensor signal grounded) and _ )
No.4 connector (black, oxygen sensor signal wire) No Diagnostic Help
with a multimeter.

P055800 Brake Booster Pressure Sensor Circuit High

DTC reporting condition: Sensor voltage is higher than the threshold.

1. Possible cause:
* Brake vacuum sensor signal terminal is short to power supply or open.
* Brake vacuum sensor reference ground terminal is open.

* Brake vacuum sensor signal pin terminal corresponding to ECU terminal is short to power supply or
open.

* Sensor is damaged.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to
1 “ON” . Do not start engine, use a multimeter to v, Next
measure if voltage between brake vacuum sensor = ex
signal terminal and ground is close to or equal to 5 V.
Turn ignition switch to “OFF” and check if Yes Reconnect it
2 connector is not connected securely or is in poor
contact. No Next
3 Check if brake vacuum sensor signal terminal is short Yes Repair wire harness
to power supply or open. No Next
. o Yes Repair wire harness
4 Check if sensor reference ground terminal is open.
No Next
. . Yes Replace sensor
5 Check if sensor is damaged.
No Next
Check if brake vacuum sensor signal pin terminal Yes Check and repair ECU
6 corresponding to ECU terminal is short to power
supply or open, or if there is an internal circuit No Diagnostic Help
damage.

P055700 Brake Booster Pressure Sensor Circuit Low
DTC reporting condition: Sensor voltage is lower than the threshold.
1. Possible cause:
* Brake vacuum sensor signal terminal is short to ground.
* Sensor 5V reference voltage terminal is open.
* Brake vacuum sensor signal pin terminal corresponding to ECU terminal is short to ground.
2. Troubleshooting method:
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: Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to

1 “ON” . Do not start engine, use a multimeter to Vi Next

measure if voltage of brake vacuum sensor signal es ex
terminal is close to or equal to 0 V.

5 Turn ignition switch to  “OFF” | check if brake Yes Repair wire harness
vacuum sensor signal terminal is short to ground. No Next

3 Check if sensor 5 V reference voltage terminal is Yes Repair wire harness

open. No Next

4 Check if brake vacuum sensor signal pin terminal Yes Check and repair ECU

corresponding to ECU terminal is short to ground. No Diagnostic Help

P219500 O2 Sensor Signal Biased/Stuck Lean Bank 1 Sensor 1

DTC reporting condition: Downstream control integral value exceeds the upper limit.
1. Possible cause:

* There is air leakage in exhaust system.
* Oxygen sensor is aging.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic trister’,’ turn ignition switch to Next
ON"™ .
2 Read and store fault freeze frame information. Next
3 Check intake system and exhaust system for air Yes Repair leaking area
leakage. No Next
Replace the upstream LSU oxygen sensor. Check if Yes Diagnostic Help
4 malfunction reappears after returning vehicle to
customer. No End
P219600 O2 Sensor Signal Biased/Stuck Lean Bank 1 Sensor 1
DTC reporting condition: Downstream control integral value exceeds the lower limit.
1. Possible cause:
* There is air leakage in exhaust system.
* Oxygen sensor is aging.
2. Troubleshooting method:
. Test
No. Operation Step Result Subsequent Step
’ Connect diagnostic tﬁster,,’ turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
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. Test
No. Operation Step Result Subsequent Step
3 Check intake system and exhaust system for air Yes Repair leaking area
leakage. No Next
Replace the upstream LSU oxygen sensor. Check if Yes Diagnostic Help
4 malfunction reappears after returning vehicle to
customer. No End

P120000 Manifold Absolute Pressure Sensor Circuit Range/Performance P120100
Manifold Absolute Pressure Sensor Circuit Range/Performance P120400
Turbocharger/Supercharger Boost Sensor "A" Circuit Range/Performance P120500
Turbocharger/Supercharger Boost Sensor "A" Circuit Range/Performance P023622
Turbocharger/Supercharger Boost Sensor "A" Circuit Range/Performance P023621

Turbocharger/Supercharger Boost Sensor "A" Circuit Range/Performance
DTC reporting condition: Boost pressure value exceeds the reasonable threshold.
1. Possible cause:
* Sensor is icy and oily.
* Sensor is aging.
* Intake pipe is disconnected or leaks seriously.
2. Troubleshooting method:

No. Operation Step R?ssutl . Subsequent Step
4 Connect diagnostic tt‘a‘sc,;tre\lr’,,turn ignition switch to Next
Turn ignition switch to “OFF” , check if there is any Yes Repair, replace
2 freeze, oil stain, etc. on measurement terminal of sensor
sensor, which will affect normal measurement. No Next
Check if boost pressure sensor installation position is Yes Repair intake pipe,
3 incorrect, intake pipe is disconnected or seriously sensor
leaked. No Diagnostic Help

P00C721 Intake Air Pressure Measurement System - Multiple Sensor Correlation
Bank 1 P00C722 Intake Air Pressure Measurement System - Multiple Sensor

Correlation Bank 1
DTC reporting condition: Intake pressure value exceeds the reasonable threshold.
1. Possible cause:
* Sensor is icy and oily.
* Sensor is aging.
* Intake pipe is disconnected or leaks seriously.
2. Troubleshooting method:
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: Test
No. Operation Step Result Subsequent Step
y Connect diagnostic tEs(,)t[e\lr,,’ turn ignition switch to Next
Do not start engine, and observe if “Intake Yes Repair, replace
5 Pressure” item in data flow is seriously deviated sensor
from ambient pressure by about 101 kpa (specific
value is related to current pressure). No Next
Turn ignition switch to “OFF” , check if there is any Yes Repair, replace
3 freeze, oil stain, etc. on measurement terminal of sensor
sensor, which will affect normal measurement. No Next
Check if intake pressure sensor installation position Yes Repair intake pipe,
4 is incorrect, intake pipe is disconnected or seriously sensor
leaked. No Diagnostic Help

P010700 Intake Manifold Pressure Sensor Short to Ground

DTC reporting condition: Sensor voltage is lower than the threshold.
1. Possible cause:
* Intake pressure sensor signal terminal is short to ground.
* Sensor 5 V reference voltage terminal is open.
* Intake pressure sensor signal pin terminal corresponding to ECU terminal is short to ground.

2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to
1 “ON” . Do not start engine, use a multimeter to v, Next
measure if voltage of intake manifold pressure es ex
sensor signal terminal is close to or equal to 0 V.
5 Turn ignition switch to “OFF” | check if pressure Yes Repair wire harness
sensor signal terminal is short to ground. No Next
3 Check if sensor 5 V reference voltage terminal is Yes Repair wire harness
open. No Next
4 Check if intake pressure sensor signal pin terminal Yes Check and repair ECU
corresponding to ECU terminal is short to ground. No Diagnostic Help

P010800 Intake Manifold Pressure Sensor Short to Power Supply
DTC reporting condition: Intake manifold pressure sensor is short to power supply.
1. Possible cause:

* Intake manifold pressure sensor signal terminal is short to power supply or open.

* Sensor reference ground terminal is open.
* Intake pressure sensor signal pin terminal corresponding to ECU terminal is short to power supply
or open.
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* Sensor is damaged.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to
“ON” . Do not start engine, use a multimeter to
1 measure if voltage between intake manifold pressure Yes Next
sensor signal terminal and ground is close to or equal
to5V.
Turn ignition switchto “OFF” and check if Yes Reconnect it
2 connector is not connected securely or is in poor
contact. No Next
3 Check if intake manifold pressure sensor signal Yes Repair wire harness
terminal is short to power supply or open. No Next
_ o Yes Repair wire harness
4 Check if sensor reference ground terminal is open.
No Next
_ _ Yes Replace sensor
5 Check if sensor is damaged.
No Next
Check if intake pressure sensor signal pin terminal Yes Check and repair ECU
6 corresponding to ECU terminal is short to power
supply or open, or if there is an internal circuit No Diagnostic Help
damage.

P01062A Manifold Abs.Pressure Performance Non-plausible

DTC reporting condition: The difference between intake pressure value and pressure value at the start-up
initialization is always less than 20 hPa.

1. Possible cause:
* Sensor is icy and oily.
* Installation position of sensor is incorrect.

* Intake pipe is disconnected or leaks seriously.

2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic t(‘—:%t,e\lr,,,turn ignition switch to Next
Do not start engine, and observe if “Intake Yes Repair, replace
5 Pressure” item in data flow is seriously deviated sensor
from ambient pressure by about 101 kpa (specific
value is related to current pressure). No Next
Turn ignition switch to “OFF” , check if there is any Yes Repair, replace
3 freeze, oil stain, etc. on measurement terminal of sensor
sensor, which will affect normal measurement. No Next
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. Test
No. Operation Step Result Subsequent Step
Check if intake pressure sensor installation position Yes Repair intake pipe,
4 is incorrect, intake pipe is disconnected or seriously sensor
leaked. No Diagnostic Help

P046800 EVAP Purge Flow Sensor Circuit High

DTC reporting condition: The voltage signal of high load desorption pipeline pressure sensor exceeds

4.88 V.
1.

Possible cause:

power supply.

2. Troubleshooting method:

Pressure sensor signal terminal is short to power supply.
High load desorption pipeline pressure sensor signal pin corresponding to ECU terminal is short to

. Test
No. Operation Step Result Subsequent Step
’ Connect diagnostic tﬁster;, turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
Use a multimeter to measure if high load desorption Yere Repair, replace
3 pipeline pressure sensor signal line voltage is close sensor
toorequalto 5 V. No Next
P Measure if pressure sensor wire harness terminal Yes Check wire harness
voltage is close to or equal to 5 V. No Next
Check if high load desorption pipeline pressure Y Check, repair or
5 sensor signal pin terminal corresponding to ECU es replace ECU
terminal is short to power supply, or if there is an . _
internal circuit damage. No Diagnostic Help

P046700 EVAP Purge Flow Sensor Circuit Low

DTC reporting condition: The voltage signal of high load desorption pipeline pressure sensor is lower than

0.2V.
1.

Possible cause:

Pressure sensor signal terminal is short to ground.
High load desorption pipeline pressure sensor signal pin corresponding to ECU terminal is short to

ground.
2. Troubleshooting method:
. Test
No. Operation Step Result Subsequent Step
y Connect diagnostic tﬁster,,’ turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
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. Test
No. Operation Step Result Subsequent Step
Use a multimeter to measure if high load desorption Yes Replace sensor
3 pipeline pressure sensor signal line voltage is close
to or equal to OV. No Next
4 Measure if pressure sensor wire harness terminal Yes Check wire harness
voltage is close to or equal to OV. No Next
Check if high load desorption pipeline pressure v Check, repair or
5 sensor signal pin terminal corresponding to ECU es replace ECU
terminal is short to ground, or if there is an internal ) :
circuit damage. No Diagnostic Help

P128500 EVAP Purge Flow Sensor Circuit Range Performance

DTC reporting condition: The pressure signal of high load desorption pipeline pressure sensor exceeds

the threshold.

1. Possible cause:

* Pressure sensor signal terminal is short to power supply.

* High load desorption pipeline pressure sensor signal pin corresponding to ECU terminal is short to
power supply.

* High load desorption pipeline pressure sensor is damaged.

* The low load desorption pipeline check valve is damaged and cannot function properly.

* Venturi tube is disconnected.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic tgster’,,turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
Use a multimeter to measure if high load desorption Yes Replace sensor
3 pipeline pressure sensor signal line voltage is close
toorequalto5 V. No Next
4 Measure if pressure sensor wire harness terminal Yes Check wire harness
voltage is close to or equal to 5 V. No Next
Check if high load desorption pipeline pressure Y Check, repair or
5 sensor signal pin terminal corresponding to ECU es replace ECU
terminal is short to power supply, or if there is an
internal circuit damage. No Next
Replace high load desorption pipeline pressure Yes Next
6 sensor, start vehicle and drive with a heavy load,
check if malfunction reappears. No End
Replace low load desorption pipeline check valve, Yes Next
7 start vehicle and drive with a heavy load, check if
malfunction reappears. No End
8 Check if venturi tube is disconnected. Yes Replace venturi tube
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No. Operation Step R-:-;essutl t Subsequent Step
No Diagnostic Help

P128600 EVAP Purge Flow Sensor Circuit Range Performance

DTC reporting condition: The pressure signal of high load desorption pipeline pressure sensor is lower
than the threshold.

1. Possible cause:

* Pressure sensor signal terminal is short to ground.

* High load desorption pipeline pressure sensor signal pin corresponding to ECU terminal is short to

ground.

* High load desorption pipeline pressure sensor is damaged.

* Venturi tube or high load desorption pipeline check valve is blocked.

2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
y Connect diagnostic trister’,’ turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
Use a multimeter to measure if high load desorption Yes Replace sensor
3 pipeline pressure sensor signal line voltage is close
to or equal to OV. No Next
" Measure if pressure sensor wire harness terminal Yes Check wire harness
voltage is close to or equal to OV. No Next
Check if high load desorption pipeline pressure Y Check, repair or
5 sensor signal pin terminal corresponding to ECU es replace ECU
terminal is short to ground, or if there is an internal
circuit damage. No Next
Replace high load desorption pipeline pressure Yes Next
6 sensor, start and drive vehicle, check if malfunction
reappears. No End
Replace high load desorption pipeline check valve or Yes Diagnostic Help
7 venturi tube, start and drive vehicle, check if
malfunction reappears. No End

P222900 Barometric Pressure Sensor "A" Circuit High P222800 Barometric
Pressure Sensor "A" Circuit Low Problem

DTC reporting condition: The sensor sends fault information by itself.

1. Possible cause:

* The built-in ambient pressure sensor in ECU is malfunctioning.

2. Troubleshooting method:
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. Test
No. Operation Step Result Subsequent Step
Check if ambient pressure sensor signal valve is too Yes Check and repair ECU
1 high or low : :
g : No Diagnostic Help

P223000 Barometric Pressure Sensor Signal Failure P222722 Barometric Pressure
Sensor "A" Circuit Range/Performance P222721 Barometric Pressure Sensor "A"
Circuit Range/Performance P120200 Barometric Pressure Sensor "A" Circuit
Range/Performance P120300 Barometric Pressure Sensor "A" Circuit Range/
Performance

DTC reporting condition: The sensor sends fault information by itself.
1. Possible cause:

* The built-in ambient pressure sensor in ECU is malfunctioning.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Check if ambient pressure sensor signal valve is Yes Check and repair ECU
1 significantly different from the current atmospheric
pressure. No Diagnostic Help

P023700 Turbocharger/Supercharger Boost Sensor "A" Circuit Low
DTC reporting condition: Boost pressure sensor voltage is lower than 0.15 V.
1. Possible cause:
* Sensor signal terminal pin is short to ground.
* Sensor signal terminal pin corresponding to ECU is short to ground.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
_ _ o Yes Repair wire harness
1 Sensor signal terminal pin is short to ground.
No Next
. o Yes Repair wire harness
2 Sensor power supply terminal pin is short to ground.
No Next
3 Offset or damage to sensor resistance and other Yes Replace sensor
characteristics. No Next
4 Sensor signal terminal pin corresponding to ECU is Yes Check and repair ECU
short to ground. No Diagnostic Help

P023800 Turbocharger/Supercharger Boost Sensor “A” Circuit High

DTC reporting condition: Boost pressure sensor voltage is higher than 4.85 V.
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1. Possible cause:

* Sensor signal terminal pin is short to power supply or open.

* Connector is not connected securely or detached.

* Sensor signal terminal pin corresponding to ECU is short to power supply or open.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
) Yes Reconnect it
1 Connector is not connected securely or detached.
No Next
5 Sensor signal terminal pin is short to power supply or Yes Repair wire harness
open. No Next
3 Sensor power supply terminal and grounded terminal Yes Repair wire harness
pin are open. No Next
4 Offset or damage to sensor resistance and other Yes Replace sensor
characteristics. No Next
Sensor signal terminal pin corresponding to ECU is Yes Check and repair ECU
5 short to power supply or open, or there is an internal ) _
circuit damage. No Diagnostic Help

P212300/ P212800 Accelerator Pedal 1st/2nd Path Signal Voltage Too High Fault

DTC reporting condition: A path of pedal voltage value is higher than APP_uRaw1SRCHigh_C /APP_
uRaw2SRCHigh_C and lasts for TUPWGO.

1. Possible cause:

* The ground wire GND of accelerator pedal 1st/2nd path signal is open.
* 1st/2nd path signal wires of accelerator pedal are short to 5 V power supply.
2. Troubleshooting method:

Step Operation Yes No
Collect two paths of accelerator pedal voltage values Go to st Repeat the
1 APP_uRaw1, APP_uRaw2, and observe if it is pulled | ~° %s €P | measurement until it
near 5 V when fault reappears. reappears
The actions such as unplugging and plugging Go to st
2 connector, shaking wire harness, etc. will affect the o %S ep Gotostep 4
occurrence frequency of faults.
Replace
wire
Verify if wire harness is the cause by accelerator harness,
3 pedal flying wire connection. and then Go to step 4
go to step
5
zgg:agﬁ d Replace vehicle
4 Replace pedal, check if it is caused by pedal. p ' controller, and then go
thetn gosto tostep 5
step
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Step

Operation

Yes

No

Clear DTC, restart vehicle and check if DTC is
cleared.

Malfuncti-
onis
troublesh-
ooted, and
system is
normal

Replace vehicle
controller

P212200/P212700 Accelerator Pedal 1st/2nd Path Signal Voltage Too Low Fault

DTC reporting condition: A path of pedal voltage value is lower than APP_uRaw1SRCLow_C / APP_
uRaw2SRCLow_C and lasts for TUPWGU.

1. Possible cause:

* The 5V power supply line of accelerator pedal 1st/2nd path signal is open.

* The accelerator pedal 1st/2nd path signal line is open.

* The accelerator pedal 1st/2nd path signal line is short to GND.

2. Troubleshooting method:

Step Operation Yes No
Collect two paths of accelerator pedal voltage values Go to st Repeat the
1 APP_uRaw1, APP_uRaw2, and observe if it drops 0 %S €P | measurement until it
near zero when fault reappears. reappears
The actions such as unplugging and plugging Go to st
2 connector, shaking wire harness, etc. will affect the © %S ep Go to step 4
occurrence frequency of faults.
Replace
~ Ut _ wire
3 Verify if wire harne.ss is fthe cause by accelerator harness, Go to step 4
pedal flying wire connection. and then
go to step
5
Sggllagﬁ q Replace vehicle
4 Replace pedal, check if it is caused by pedal. Ft)hen éo to controller, and then go
step 5 tostep 5
Malfuncti-
onis
5 Clear DTC, restart vehicle and check if DTC is troublesh- Replace vehicle
cleared. ooted, and controller
system is
normal

P261000 ECM/PCM Engine Off Timer Performance

DTC reporting condition: In ECU power-on stage, engine off timer data is unreasonable.

1. Possible cause:

* Engine off timer data is unreasonable.

2. Troubleshooting method:
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: Test
No. Operation Step Result Subsequent Step
Turn key to OFF position until power supply of ECU is Yes Troubleshoot the fault
1 completely cut off, then turn key to ON position to _
check if the fault is troubleshooted. No Consult ECU supplier

P213800 Two-way Signal Deviation of Accelerator Pedal Out of Limit Fault

DTC reporting condition: Compare the two paths of accelerator pedal signal voltage, when the deviation

exceeds the threshold and it is confirmed after a period of time, a fault is reported.

1. Possible cause:

* There is a short circuit or resistance between accelerator pedal 1st and 2nd path signal lines.

* There is resistance on accelerator pedal 1st/2nd path 5V power supply line or GND line, which
causes 5 V voltage of pedal terminal to be pulled down or zero voltage to be increased.

2. Troubleshooting method:

Step Operation Yes No
Collect two paths of accelerator pedal voltage values Repeat the
APP_uRaw1, APP_uRawz2, and observe if the Go to step P o
1 . . . | measurement until it
relationship between them is twice at the moment the 2 reapbears
fault reappears. PP
The actions such as unplugging and plugging Go to st
2 connector, shaking wire harness, etc. will affect the 2 %S ep Go to step 5
occurrence frequency of faults.
Measure the voltage drop of each section on wire
harness through AD-Scan. If wire harness is ideal, Go to ste
3 there is no voltage drop, and if there is a voltage 4 P Gotostep 5
drop, it means that there is resistance in wire harness
or connector.
Replace
wire
Verify if wire harness resistance is the cause by harness,
4 accelerator pedal flying wire connection. and then Goto step 5
go to step
6
Replace .
Replace pedal to determine if there is an internal pedal, and Replace vehicle
5 ) controller, and then go
problem in pedal. then go to to step 6
step 6 P
Malfuncti-
onis
6 Clear DTC, restart vehicle and check if DTC is troublesh- Replace vehicle
cleared. ooted, and controller
system is
normal

P064100 5 V Power Supply Module 1 Fault

DTC reporting condition: 5 V power supply module 1 has an overvoltage or undervoltage problem.
1. Possible cause:
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* 5V power supply module 1 has an overvoltage or undervoltage problem.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Yes Shield the wire
1 There is wire harness signal interference. harness
No Consult ECM supplier

P065100 5V Power Supply Module 2 Fault

DTC reporting condition: 5 V power supply module 2 has an overvoltage or undervoltage problem.
1. Possible cause:

* 5V power supply module 2 has an overvoltage or undervoltage problem.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Yes Shield the wire
1 There is wire harness signal interference. harness
No Consult ECM supplier

P063400 Cooling Fan Drive Chip Overheating

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:

* Cooling fan relay control circuit is short to power supply.
* Cooling fan relay control pin corresponding to ECU terminal is short to power supply.

2. Troubleshooting method:

; Test
No. Operation Step Result Subsequent Step
. o Yes Shield the wire
1 Cooling fan relay control (I:|rCU|t is short to power harness
supply.
Y No Consult ECM supplier
Yes Check and repair ECU
2 If there is a fault in the internal chip of ECU.
No Diagnostic Help

PO0CE24 Cold Start Calibration of Manifold Intake Air Temperature Sensor
Unreasonable (Positive Deviation) POOCE23 Cold Start Calibration of Supercharged
Intake Air Temperature Sensor Unreasonable (Positive Deviation) P138024 Cold
Start Calibration of Supercharged Intake Air Temperature Sensor Unreasonable
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(Positive Deviation) P138023 Cold Start Calibration of Supercharged Intake Air

Temperature Sensor Unreasonable (Positive Deviation)

DTC reporting condition: Intake temperature sensor greatly deviates from the average model during cold
start.

Possible cause:
Internal resistance of intake temperature sensor is unreasonable.
2. Troubleshooting method:

1.

Test

No. Operation Step Result Subsequent Step
Yes Repair wire harness
1 Check if there is contact resistance in wire harness.
No Next
5 Check if internal resistance value of sensor greatly Yes Replace sensor
deviates from the normal value. No Diagnostic Help

P011400 Poor Contact in Intake Manifold Temperature Sensor Circuit

DTC reporting condition: Temperature sensor voltage is higher than 4.9 V.
Possible cause:

Intake manifold temperature sensor signal is in poor contact.
Connector is in poor contact.

Intake manifold temperature sensor signal pin corresponding to ECU terminal is in poor contact.

2. Troubleshooting method:

1.

Test

No. Operation Step Result Subsequent Step

Use a multimeter to measure if voltage between

1 intake manifold temperature sensor signal terminal Yes Next

and ground is close to or equal to 5 V.
Turn ignition switch to “OFF” and check if Yes Reconnect it

2 connector is not connected securely or is in poor

contact. No Next

. . o Yes Repair wire harness

3 Check if sensor signal terminal is in poor contact.

No Next

4 Check if intake manifold temperature sensor signal Yes Check and repair ECU
pin corresponding to ECU terminal is in poor contact. No Diagnostic Help

P011300 Intake Manifold Temperature Sensor Signal Voltage Too High

DTC reporting condition: Temperature sensor voltage is higher than 4.9 V.
Possible cause:
Intake manifold pressure sensor signal terminal is short to power supply or open.
Sensor reference ground is open.

Intake manifold temperature sensor signal pin corresponding to ECU terminal is short to power
supply or open, or there is an internal circuit damage.

1.
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* Sensor is damaged

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Use a multimeter to measure if voltage between
1 intake manifold temperature sensor signal terminal Yes Next
and ground is close to or equal to 5 V.
Turn ignition switch to “OFF” and check if Yes Reconnect it
2 connector is not connected securely or is in poor
contact. No Next
3 Check if sensor signal terminal is short to power Yes Repair wire harness
supply or open. No Next
Yes Repair or replace wire
4 Check if sensor reference ground is open. harness or sensor
No Next
. . Yes Replace sensor
5 Check if sensor is damaged.
No Next
Check if intake manifold temperature sensor signal Yes Check and repair ECU
6 pin corresponding to ECU terminal is short to power
supply or open, or if there is an internal circuit No Diagnostic Help
damage

P009800 Intake Air Temperature Sensor 2 Circuit High Bank 1
DTC reporting condition: Temperature sensor voltage is higher than 4.9 V.
1. Possible cause:
* Boost temperature sensor signal terminal is short to power supply or open.
* Sensor reference ground is open.

* Boost temperature sensor signal pin corresponding to ECU terminal is short to power supply or
open, or there is an internal circuit damage.

* Sensor is damaged.
2. Troubleshooting method:

Test

Result Subsequent Step

No. Operation Step

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 low. If value is lower than normal condition,
observe minimum intake manifold temperature
range. You can also use a multimeter to measure if
voltage between boost temperature sensor signal
terminal and ground is close to or equal to 5 V.

Yes Next

Turn ignition switchto “OFF” and check if Yes Reconnect it

2 connector is not connected securely or is in poor
contact. No Next
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: Test
No. Operation Step Result Subsequent Step
3 Check if sensor signal terminal is short to power Yes Repair wire harness
supply or open. No Next
Yes Repair, replace wire
4 Check if sensor reference ground is open. harness or sensor
No Next
. . Yes Replace sensor
5 Check if sensor is damaged.
No Next
Check if boost temperature sensor signal pin Yes Check and repair ECU
6 corresponding to ECU terminal is short to power
supply or open, or if there is an internal circuit No Diagnostic Help
damage.

P009700 Intake Air Temperature Sensor 2 Circuit Low Bank 1
DTC reporting condition: Temperature sensor voltage is lower than 0.1 V.
1. Possible cause:

* Boost temperature sensor signal terminal is short to ground.
* Boost temperature sensor signal pin corresponding to ECU terminal is short to ground.

2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to
“ON” . Do not start engine, and observe if “Intake
Temperature Sensor Measured Value” in data flow
1 is too low. If value is lower than normal condition, Y. Next
observe minimum intake manifold temperature es ex
range. You can also use a multimeter to measure if
voltage between boost temperature sensor signal
terminal and ground is close to or equal to 5 V.
Turn ignition switch to “OFF” and check if Yes Reconnect it
2 connector is not connected securely or is in poor
contact. No Next
_ _ o Yes Repair wire harness
3 Check if sensor signal terminal is short to ground.
No Next
4 Check if boost temperature sensor signal pin Yes Check and repair ECU
corresponding to ECU terminal is short to ground. No Diagnostic Help

P009900 Intake Air Temperature Sensor 2 Circuit Intermittent Bank 1
DTC reporting condition: Boost temperature sensor voltage is intermittently higher than 4.9 V.
1. Possible cause:
* Boost temperature sensor signal terminal is in poor contact.
* Connector is in poor contact.
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* Boost temperature sensor signal pin corresponding to ECU terminal is in poor contact.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to
“ON” . Do not start engine, and observe if “Intake
Temperature Sensor Measured Value” in data flow
1 is too low. If value is lower than normal condition, Y Next
observe minimum boost temperature range. You can es ex
also use a multimeter to measure if voltage between
boost temperature sensor signal terminal and ground
is close to orequalto 5 V.
Turn ignition switch to “OFF” and check if Yes Reconnect it
2 connector is not connected securely or is in poor
contact. No Next
) ] o Yes Repair wire harness
3 Check if sensor signal terminal is in poor contact.
No Next
4 Check if boost temperature sensor signal pin Yes Check and repair ECU
corresponding to ECU terminal is in poor contact. No Diagnostic Help

P044200 EVAP System Leak Detected (Small Leak)
DTC reporting condition: Vacuum attenuation gradient of evaporation system exceeds the threshold.
1. Possible cause:

* Fuel tank cap is not tightened or there is leaking port.

* Canister vent valve cannot be closed completely.

* Leakage exists among oil tank - pipeline - canister valve - canister solenoid valve - canister vent
valve.

* Canister solenoid valve cannot be completely closed.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
y Connect diagnostic tgster’,,turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
. . No End
3 Check if fuel tank cap is tightened.
Yes Next
Check for leakage/blockage in fuel tank - pipeline - No End
4 canister valve - canister solenoid valve - canister
ventilation valve, and if connector is installed Yes Next
correctly.
) ) Replace canister vent
5 Check if canister vent valve can be completely No valve
closed, which can be achieved by shorting to pin.
Yes Next
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. Test
No. Operation Step Result Subsequent Step
5 Check if canister solenoid valve is completely closed No End
with power ON. Yes Diagnostic Help

P045500 EVAP System Leak Detected (Large Leak)

DTC reporting condition: Vacuum degree during evaporation system vacuuming cannot reach the target
vacuum degree.

1. Possible cause:

Fuel tank cap is not tightened or there is leaking port.

Canister vent valve cannot be closed completely.

Leakage exists among oil tank - pipeline - canister valve - canister solenoid valve - canister vent

valve.

Canister solenoid valve cannot be completely closed.

2. Troubleshooting method:

Test

No. Operation Step Result Subsequent Step
1 Connect diagnostic tﬁster’,’ turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
. 1L, No End
3 Check if fuel tank cap is tightened.
Yes Next
Check for leakage/blockage in fuel tank - pipeline - No End
4 canister valve - canister solenoid valve - canister
ventilation valve, and if connector is installed Yes Next
correctly.
. . Replace canister vent
5 Check if canister vent valve can be completely No valve
closed, which can be achieved by shorting to pin.
Yes Next
6 Check if canister solenoid valve is completely closed No End
with power ON. Yes Diagnostic Help

P04F000 EVAP System High Pressure Purge Line Performance

DTC reporting condition: The pressure fluctuation of high load desorption pipeline does not reach the
threshold.

1. Possible cause:

High load desorption pipeline, check valve, venturi tube and connection between canister valve and
engine are blocked or disconnected.

Check valve of low load pipeline is damaged and cannot function properly.
Canister valve is stuck at normally open position or normally closed position.

2. Troubleshooting method:
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: Test
No. Operation Step Result Subsequent Step
y Connect diagnostic tt‘-;:ster,,,turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
Check if desorption pipeline, check valve (if No Gotostep 5

3 equipped), venturi tube (if equipped) and connection

between canister valve and engine are blocked or Yes Next

disconnected.

4 Replace the corresponding line. No End

. L ) Y Replace low load
Check if low load pipeline check valve is damaged es pipeline check valve

5 and cannot function properly.
No Next
5 Check if canister valve hardware is stuck at normally No Diagnostic Help
closed/normally open position. Yes Next
7 Replace canister valve. End

P044400 Evaporative Emission System Purge Control Valve Circuit Open
DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:

* Connector is not connected securely or is in poor contact.

* Canister control valve circuit is open.

* Canister control valve circuit corresponding to ECU is open

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Connector is not connected securely or is in poor Yes Reconnect it
contact. No Next
_ _ _ o Yes Repair wire harness
2 Canister control valve signal terminal pin is open.
No Next
3 Canister control valve power supply terminal pin is Yes Repair wire harness
open. No Next
Yes Replace canister
4 Canister control valve is damaged. valve
No Next
Canister control terminal pin corresponding to ECU Yes Check and repair ECU
5 terminal is open, or there is an internal circuit
damage. No Diagnostic Help

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

021 62 99 92 92

03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

P050C24 Cold Start Engine Coolant Temperature Performance P050C23 Cold Start

Engine Coolant Temperature Performance
DTC reporting condition: Cold start of coolant temperature sensor 1 greatly deviates from the model value.
1. Possible cause:

* Connector is not connected securely or is in poor contact. Internal resistance of coolant
temperature sensor is unreasonable.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Yes Repair wire harness
1 Check if there is contact resistance in wire harness.
No Next
5 Check if internal resistance value of sensor greatly Yes Replace sensor
deviates from the normal value. No Diagnostic Help

P011800 Cold Start Engine Coolant Temperature Performance

DTC reporting condition: Coolant temperature sensor 1 voltage is higher than 4.9 V.

1. Possible cause:

* Connector is not connected securely or is in poor contact.

* Coolant temperature sensor signal terminal is short to power supply or open.

* Coolant temperature sensor signal pin corresponding to ECU terminal is short to power supply or

open.

* Sensor is damaged.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to
“ON” . Do not start engine and observe if “Intake
Temperature Sensor Measured Value” in data flow
1 is much lower than current ambient temperature. You Yes Next
can also use a multimeter to measure if voltage
between coolant temperature sensor 1 signal
terminal and ground is close to or equal to 5V.
Turn ignition switchto “OFF” and check if Yes Reconnect it
2 connector is not connected securely or is in poor
contact. No Next
3 Check if sensor signal terminal is short to power Yes Repair wire harness
supply or open. No Next
. Yes Repair wire harness
4 Sensor reference ground is open.
No Next
. Yes Replace sensor
5 Sensor is damaged.
No Next
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. Test
No. Operation Step Result Subsequent Step
Coolant temperature sensor signal pin terminal Yes Check and repair ECU
6 corresponding to ECU is short to power supply, open . _
or there is an internal circuit damage. No Diagnostic Help

P011700 Coolant Temperature Sensor 1 Signal Voltage Low

DTC reporting condition: Coolant temperature sensor 1 voltage is lower than 0.09 V.
1. Possible cause:

* Coolant temperature sensor 1 signal terminal is short to ground.

* Coolant temperature sensor 1 signal pin corresponding to ECU terminal is short to ground.
* Sensor is damaged.
2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to
“ON” . Do not start engine and observe if “Intake
Temperature Sensor Measured Value” in data flow
1 is much lower than current ambient temperature. You Yes Next
can also use a multimeter to measure if voltage
between coolant temperature sensor 1 signal
terminal and ground is close to or equal to 0 V.
Turn ignition switch to “OFF” and check if Yes Reconnect it
2 connector is not connected securely or is in poor
contact. No Next
' . Yes Replace sensor
&) Check if sensor is damaged.
No Next
4 Check if coolant temperature sensor 1 signal pin Yes Check and repair ECU
terminal corresponding to ECU is short to ground. No Diagnostic Help

P011900 Engine Coolant Temperature Sensor 1 Circuit Intermittent

DTC reporting condition: Coolant temperature sensor voltage jumps.

1. Possible cause:

* Coolant temperature sensor signal terminal circuit is in poor contact.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
] Check if coolant temperature sensor signal terminal Yes Repair wire harness
circuit is in poor contact. No Diagnostic Help

P011623 Engine Coolant Temperature Sensor 1 Circuit Range/Performance

DTC reporting condition: Coolant temperature sensor 1 signal is less than the lowest model value by 30°C/
coolant temperature sensor 1 signal remains unchanged.
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1. Possible cause:

* Internal resistance of coolant temperature sensor is unreasonable.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Yes Repair wire harness
1 Check if there is contact resistance in wire harness.
No Next
5 Check if internal resistance value of sensor greatly Yes Replace sensor
deviates from the normal value. No Diagnostic Help

P042000 Catalyst System Efficiency Below Threshold Bank 1

DTC reporting condition: Calculated value of catalyst converter oxygen storage capacity is lower than the

threshold.

1. Possible cause:
* Check exhaust system for leakage, gasket for damage.
* The catalytic converter is deteriorated.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic tﬁgilr’,,turn ignition switch to Next
2 Read and store fault freeze frame information. Next
Check exhaust system for leakage, gasket for Yes Repair leaking area
3 damage
' No Next
4 Replace the catalytic converter. Check if malfunction Yes Diagnostic Help
reappears after returning vehicle to customer. No End

P069000 ECM/PCM Power Relay Sense Circuit High
DTC reporting condition: The voltage behind main relay is higher than the threshold.
1. Possible cause:

* Alternator system is malfunctioning.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic tﬁster’,,turn ignition switch to Next
ON” .

2 Read and store fault freeze frame information. Next
Yes Repair alternator

3 Check if there is a problem in alternator system.
No Diagnostic Help
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P056300 System Battery Voltage High
DTC reporting condition: Power supply voltage value is higher than 20 V.

1. Possible cause:
* Engine wire harness grounded point is malfunctioning.

* Alternator regulator is malfunctioning, and motor power generation cannot be controlled effectively.

2. Troubleshooting method:

Test

Result Subsequent Step

No. Operation Step

Connect diagnostic tester, turn ignition switch
1 “OFF” . Measure battery voltage with a multimeter Yes Next
and check if it is too high.

5 Check if engine wire harness grounded point is Yes Repair wire harness
malfunctioning. No Next
3 Alternator regulator is malfunctioning, and motor Yes Repair regulator
power generation cannot be controlled effectively. No Diagnostic Help
P056200 Battery Voltage Low
DTC reporting condition: Power supply voltage value is lower than 6 V.
1. Possible cause:
* All ECU pins connecting to battery or main relay are open.
* Battery leaks or is damaged.
2. Troubleshooting method:
: Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch
1 “OFF” . Measure battery voltage with a multimeter Yes Next
and check if it is too low.
5 Check if all ECU pins connecting to battery or main Yes Repair wire harness
relay are open. No Next
3 Check if engine wire harness grounded point is Yes Repair wire harness
malfunctioning. No Next
. . Yes Repair regulator
4 Regulator is invalid.
No Next
Yes Replace battery
5 Battery leaks or is damaged.
No Next
Yes Repair alternator
6 Alternator is malfunctioning.
No Diagnostic Help
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P056000 Battery Voltage Unreasonable

DTC reporting condition: Battery voltage is lower than the threshold.
1.

2. Troubleshooting method:

Possible cause:

Battery is depleted.

Alternator is malfunctioning.

Test

No. Operation Step Result Subsequent Step
1 Connect diagnostic tﬁster,,,turn ignition switch to Next
ON”™ .
2 Read and store fault freeze frame information. Next
3 Check if battery is depleted and cannot be used Yes Replace battery
properly after charging. No Next
Yes Repair alternator
4 Check if there is a problem in alternator system.
No Diagnostic Help

P241400 O2 Sensor Exhaust Sample Error Bank 1 Sensor 1

DTC reporting condition: LSU senses faults such as lean, no circuit and lean target air-fuel ratio.

1.

2. Troubleshooting method:

Possible cause:

LSU is exposed to the air or LSU connector is in poor contact.

Test

No. Operation Step Result Subsequent Step
Check if oxygen sensor is not installed correctly, Yes Reinstall oxygen
1 installed outside the exhaust manifold and exposed sensor
into air. No Next
5 Check if adjusting resistance in oxygen sensor Yes Replace connector
connector is invalid, the resistance is infinite. No Next
Y Check and repair or
3 Check oxygen sensor processing circuit part inside es replace ECU
ECU, resistance between IA and IP circuit is infinite.
No Diagnostic Help

. Possible cause:

P063400 Cooling Fan Drive Chip Overheating

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.

Cooling fan relay control circuit is short to power supply.
Cooling fan relay control pin corresponding to ECU terminal is short to power supply.

2. Troubleshooting method:

WWW.DIGITALKHODRO.COM

021 62 99 92 92




WWW.DIGITALKHODRO.COM

03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

021 62 99 92 92

. Test
No. Operation Step Result Subsequent Step
’ Cooling fan relay control circuit is short to power Yes Repair wire harness
supply. No Next
Yes Check and repair ECU
2 If there is a fault in the internal chip of ECU.
No Diagnostic Help

P121200 Vehicle Speed Sensor Performance Failure (Vehicle Speed Exceeds

Maximum Range)

DTC reporting condition: Overvoltage (>6.5 V) occurs in 6 V power supply input of chip power supply.
1. Possible cause:

* ESP sends incorrect vehicle speed signal;

2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
Yes Check and repair ESP
1 Check if CAN signal sent by ESP is too high.
No Diagnostic Help

P050000 Vehicle Speed Sensor Input Signal Failure

DTC reporting condition: CAN vehicle speed signal error is received by ECU.
1. Possible cause:

* ESP sends incorrect vehicle speed signal,

* ESP loses communication with ECU vehicle speed signal frame.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Check if communication between ESP and ECU is Yes Check and repair CAN
lost. No Next
Yes Check and repair ESP
2 Check if CAN signal sent by ESP is always 0.
No Diagnostic Help

P050165 Vehicle Speed Sensor "A" Circuit Intermittent/Erratic/High

DTC reporting condition: Vehicle speed sensor performance is malfunctioning (vehicle speed is too low
when vehicle coasts and fuel is cut off).

1. Possible cause:
* There is a wire harness interference;
* Vehicle speed sensor is damaged.

2. Troubleshooting method:
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. Test
No. Operation Step Result Subsequent Step
’ Connect diagnostic tEster,,’ turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
Yes Shield the wire
3 Check wire harness for external interference. harness
No Next
Yes Replace vehicle
4 Check if vehicle speed sensor is damaged. speed sensor
No Diagnostic Help

P261D00 Coolant Pump "B" Control Circuit High
DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:
* Turbine cooling electronic water pump control circuit is short to power supply;

* Turbine cooling electronic water pump control pin corresponding to ECU terminal is short to power
supply.
2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
. Turbine cooling electronic water pump control circuit Yes Repair wire harness
is short to power supply. No Next
Turbine cooling electronic water pump control pin Yes Check and repair ECU
2 corresponding to ECU terminal is short to power
supply. No Diagnostic Help

P261C00 Coolant Pump "B" Control Circuit Low
DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:
* Turbine cooling electronic water pump control circuit is short to ground;

* Turbine cooling electronic water pump control pin corresponding to ECU terminal is short to
ground.

2. Troubleshooting method:

; Test
No. Operation Step Result Subsequent Step
1 Turbine cooling electronic water pump control circuit Yes Repair wire harness
is short to ground. No Next

Turbine cooling electronic water pump control pin Yes Check and repair ECU

2 corresponding to ECU terminal is short to ground. No Diagnostic Help
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P025D00 Fuel Pump Module "A" Control Circuit High

DTC reporting condition: Hardware circuit self-diagnosis.

1. Possible cause:

* Low pressure oil pump control circuit is short to power supply;
* Low pressure oil pump pin corresponding to ECU is short to power supply.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
_ o Yes Repair wire harness
1 Check if actuator terminal is short to power supply.
No Next
) Check if actuator pin corresponding to ECU terminal Yes Check and repair ECU
is short to power supply. No Diagnostic Help
P025A00 Fuel Pump Module "A" Control Circuit Open
DTC reporting condition: Hardware circuit self-diagnosis.
1. Possible cause:
* Low pressure oil pump control circuit is open;
* Low pressure oil pump pin corresponding to ECU is open.
2. Troubleshooting method:
; Test
No. Operation Step Result Subsequent Step
Yes Repair wire harness
1 Check if actuator terminal is open.
No Next
) Check if actuator pin corresponding to ECU terminal Yes Check and repair ECU
is open. No Diagnostic Help
P124A00 Booster Exhaust Gate Control Valve Control Circuit A Short
DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:
* Waste gate control valve drive circuit pin is short to ground,;
* Drive pin corresponding to ECU is short to ground.
2. Troubleshooting method:
. Test
No. Operation Step Result Subsequent Step
' Waste gate control valve control circuit is short to Yes Repair wire harness
power supply. No Next
) Waste gate control circuit pin corresponding to ECU Yes Check and repair ECU
terminal is short to power supply. No Diagnostic Help
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P2ABDO00 Supercharged Waste Gate Control Valve Control Circuit A Current/

Temperature Too High

DTC reporting condition: Supercharged waste gate control valve control circuit A current exceeds limit/
temperature is too high.

1. Possible cause:

* Supercharged waste gate control valve control circuit is short to ground or short to power supply;

2. Troubleshooting method:

Test

No. Operation Step Result Subsequent Step
1 Check if supercharged waste gate control valve Yes Repair wire harness
control circuit is short. No Next

Check if TMM control circuit pin corresponding to Yes Check and repair ECU

2 ;
ECU is short. No Diagnostic Help

P00BDO00 Air Flow Through Air Flow Meter Exceeds Upper Limit of Reasonable
Range P0O0BCOO0 Air Flow Through Air Flow Meter Exceeds Lower Limit of
Reasonable Range
DTC reporting condition: Intake flow value exceeds the reasonable range.
1. Possible cause:

* Sensor is icy and oily.

* Sensor is aging.

* Intake pipe is disconnected or leaks seriously.

2. Troubleshooting method:

No. Operation Step R-I(-aessutlt Subsequent Step
’ Connect diagnostic tester, turn ignition switch to N
“ON” . eXt
Yes Repair, replace
2 Check the sensor for damage or contact resistance. sensor
No Next
Turn ignition switch to  “OFF” | check if there is any Yes Repair, replace
3 freeze, oil stain, etc. on measurement terminal of sensor
sensor, which will affect normal measurement. No Next
Check if air flow sensor installation position is Yes Repair intake pipe,
4 incorrect, intake pipe is disconnected or seriously sensor
leaked. No Diagnostic Help
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P010122 Mass or Volume Air Flow "A" Circuit Range/Performance - Air Flow Too

High P010121 Mass or Volume Air Flow Sensor "A" Circuit Range/Performance

P01012A Mass or Volume Air Flow Sensor "A" Circuit Range/Performance

DTC reporting condition: Intake flow value exceeds the reasonable range.

1. Possible cause:

Sensor is icy and oily.
Sensor is aging.

Intake pipe is disconnected or leaks seriously.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic tﬁster,,,turn ignition switch to Next
ON” .
Yes Repair, replace
2 Check the sensor for damage or contact resistance. sensor
No Next
Turn ignition switch to  “OFF” , check if there is any Yes Repair, replace
3 freeze, oil stain, etc. on measurement terminal of sensor
sensor, which will affect normal measurement. No Next
Check if air flow sensor installation position is Yes Repair.intake pipe,
4 incorrect, intake pipe is disconnected or seriously sensgl
leaked. No Diagnostic Help
P010200 Air Flow Meter Circuit Voltage Too Low
DTC reporting condition: Air flow meter circuit voltage is lower than the threshold.
1. Possible cause:
¢ Sensor circuit is short to ground.
2. Troubleshooting method:
. Test
No. Operation Step Result Subsequent Step
Y Repair sensor or wire
. . . s €s h
1 Check if air flow meter circuit is short to ground. arness
No Diagnostic Help

P010300 Air Flow Meter Circuit Voltage Too High

DTC reporting condition: Air flow meter circuit voltage is higher than the threshold.

1. Possible cause:

Sensor circuit is short to power supply.

2. Troubleshooting method:
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No. Operation Step R-:-aesitl ¢ Subsequent Step
Yes Repair sensor or wire
1 Check if air flow meter circuit is short to power supply. harness
No Diagnostic Help
P010000 Air Flow Meter Signal Period is 0
DTC reporting condition: The signal period of air flow meter is 0.
1. Possible cause:
» Sensor circuit is short to power supply.
2. Troubleshooting method:
No. Operation Step R-creessutl ¢ Subsequent Step
o o Yes Repair sensor or wire
Check if air flow meter circuit is short to power supply harness
1 or ground.
No Diagnostic Help

P053200 A/C Refrigerant Pressure Sensor "A" Circuit Low
DTC reporting condition: Sensor voltage is lower than the threshold.
1. Possible cause:
* Air conditioning pressure sensor signal terminal is short to ground.
* Sensor 5V reference voltage terminal is open.
* Air conditioning pressure sensor signal pin terminal corresponding to ECU terminal is short to

ground.
2. Troubleshooting method:
: Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to
1 “ON” . Do not start the engine, use a multimeter to Vi Next
measure if the voltage of air conditioning pressure es ex
sensor signal terminal is close to or equal to 0 V.
5 Turn ignition switch to “OFF” | check if pressure Yes Repair wire harness
sensor signal terminal is short to ground. No Next
3 Check if sensor 5 V reference voltage terminal is Yes Repair wire harness
open. No Next
4 Check if intake pressure sensor signal pin terminal Yes Check and repair ECU
corresponding to ECU terminal is short to ground. No Diagnostic Help

P053300 A/C Refrigerant Pressure Sensor "A" Circuit High

DTC reporting condition: Sensor voltage is higher than the threshold.
1. Possible cause:
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* Intake manifold pressure sensor signal terminal is short to power supply or open.

* Sensor reference ground terminal is open.

* Intake pressure sensor signal pin terminal corresponding to ECU terminal is short to power supply
or open.

* Sensor is damaged

2. Troubleshooting method:

Test

No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to
“ON” . Do not start engine, use a multimeter to
1 measure if voltage between intake manifold pressure Yes Next
sensor signal terminal and ground is close to or equal
to 5 V.
Turn ignition switchto “OFF” and check if Yes Reconnect it
2 connector is not connected securely or is in poor
contact. No Next
3 Check if intake manifold pressure sensor signal Yes Repair wire harness
terminal is short to power supply or open. No Next
_ . Yes Repair wire harness
4 Check if sensor reference ground terminal is open.
No Next
_ _ Yes Replace sensor
5 Check if sensor is damaged.
No Next
Check if intake pressure sensor signal pin terminal Yes Check and repair ECU
6 corresponding to ECU terminal is short to power
supply or open, or if there is an internal circuit No Diagnostic Help
damage.

P256400 Turbocharger Boost Control Position Sensor "A" Circuit Low

DTC reporting condition: The voltage of turbocharger electronic waste gate position sensor is below the

limit.

1. Possible cause:

* Sensor circuit is short to ground. Sensor is frozen and oily.

* Pin corresponding to ECU is short to ground.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic t(‘?ster,,’ turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
3 Check if electronic waste gate position sensor wire Yes End
harness is short to ground. No Diagnostic Help
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P256500 Turbocharger Boost Control Position Sensor "A" Circuit High

DTC reporting condition: The voltage of turbocharger electronic waste gate position sensor is higher than

the limit.
1. Possible cause:

* Sensor circuit is short to power supply or open.

* Pin corresponding to ECU is short to power supply or open.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic t(‘a‘geNl},turn ignition switch to Next
2 Read and store fault freeze frame information. Next
3 Check if electronic waste gate position sensor wire Yes End
harness is short to power supply or open. No Diagnostic Help

PO03AO00 First Zero Self-Learning Error of Turbocharger Electronic Wastegate

DTC reporting condition: The zero point voltage learned for the first time exceeds the upper or lower limit.

1. Possible cause:

* Actuator status is inconsistent with SPEC.

* The closed position of actuator is blocked by foreign objects.

2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
v Replace turbocharger
Push the turbocharger to closed position manually, es assembly
1 read position voltage to check if it is out of the range :
of SPEC. N Check for occasional
° sticking
Remove foreign
; Yes objects
5 Check for foreign matter near turbocharger closed )
position. N Check for occasional
° sticking

P024477 Turbocharger/Supercharger Wastegate Actuator "A" Range/Performance

DTC reporting condition: Deviation between target position and actual position of turbocharger electronic
waste gate exceeds the threshold.

1. Possible cause:

* Actuator status is inconsistent with SPEC.

* The closed position of actuator is blocked by foreign objects.

2. Troubleshooting method:
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. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic t(‘e‘ster,,, turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
Yes Replace electronic
3 Check if electronic waste gate is stuck. waste gate
No Next
Yes End
4 Check if wire harness and connector are aging - :
No Diagnostic Help

P024437 Turbocharger/Supercharger Wastegate Actuator "A" Range/Performance
DTC reporting condition: The duty radio of turbocharger electronic waste gate control exceeds the limit.
1. Possible cause:

* Actuator status is inconsistent with SPEC.

* The closed position of actuator is blocked by foreign objects.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic tc‘a‘ster,,’ turn ignition switch to Next
ONGZ
2 Read and store fault freeze frame information. Next
Yes Replace electronic
3 Check if electronic waste gate is stuck. waste gate
No Next
o . Yes End
4 Check if wire harness and connector are aging. : :
No Diagnostic Help

P138124 Intake Air Temperature Sensor 3 Multiple Check Bank 1 P138123 Intake Air

Temperature Measurement System - Multiple Sensor Correlation Bank 3
DTC reporting condition: Clutch water pump control circuit is open.
1. Possible cause:

* Clutch water pump control circuit pin is open.

* Clutch water pump power supply terminal is not connected to main relay.

2. Troubleshooting method:

021 62 99 92 92

: Test
No. Operation Step Result Subsequent Step
1 Check if clutch water pump control circuit pin terminal Yes Repair wire harness
is short to ground. No Next
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. Test
No. Operation Step Result Subsequent Step
5 Check if clutch water pump control circuit pin Yes Check and repair ECU
corresponding to ECU terminal is short to ground. No Diagnostic Help

POOEAOO Air Filter Rear Temperature Sensor 3 Circuit Voltage Too Low

DTC reporting condition: Temperature sensor voltage is lower than 0.1 V.

1. Possible cause:

* Airfilter rear temperature sensor signal terminal is short to ground.

* Airfilter rear temperature sensor signal pin corresponding to ECU terminal is short to ground.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to
“ON” . Do not start engine, and observe if “Intake
Temperature Sensor Measured Value” in data flow
1 is too low. If value is lower than normal condition, Y Next
observe minimum air filter rear temperature range. es ex
You can also use a multimeter to measure if voltage
between air filter rear temperature sensor signal
terminal and ground is close to or equal to 5 V.
Turn ignition switch to “OFF” and check if Yes Reconnect it
2 connector is not connected securely or is in poor
contact. No Next
' . o Yes Repair wire harness
3 Check if sensor signal terminal is short to ground.
No Next
4 Check if air filter rear temperature sensor signal pin Yes Check and repair ECU
corresponding to ECU terminal is short to ground. No Diagnostic Help

POOEBO0O Intake Air Temperature Sensor 3 Circuit High Bank 1

DTC reporting condition: Temperature sensor voltage is higher than 4.9 V.

1. Possible cause:

» Airfilter rear temperature sensor signal terminal is short to power supply or open.

* Sensor reference ground is open.

* Airfilter rear temperature sensor signal pin corresponding to ECU terminal is short to power supply
or open, or there is an internal circuit damage.

* Sensor is damaged.

2. Troubleshooting method:
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: Test
No. Operation Step Result Subsequent Step
Connect diagnostic tester, turn ignition switch to
“ON” . Do not start engine, and observe if “Intake
Temperature Sensor Measured Value” in data flow
1 is too low. If value is lower than normal condition, Y Next
observe minimum air filter rear temperature range. es ex
You can also use a multimeter to measure if voltage
between air filter rear temperature sensor signal
terminal and ground is close to or equal to 5 V.
Turn ignition switchto “OFF” and check if Yes Reconnect it
2 connector is not connected securely or is in poor
contact. No Next
3 Check if sensor signal terminal is short to power Yes Repair wire harness
supply or open. No Next
Yes Repair, replace wire
4 Check if sensor reference ground is open. harness or sensor
No Next
. . Yes Replace sensor
5 Check if sensor is damaged.
No Next
Check if air filter rear temperature sensor signal pin Yes Check and repair ECU
6 corresponding to ECU terminal is short to power
supply or open, or if there is an internal circuit No Diagnostic Help
damage.

POOECO00 Intake Air Temperature Sensor 3 Circuit Intermittent Bank 1
DTC reporting condition: Air filter rear temperature sensor voltage is intermittently higher than 4.9 V.
1. Possible cause:

* Airfilter rear temperature sensor signal terminal is in poor contact.

» Connector is in poor contact.

* Airfilter rear temperature sensor signal pin corresponding to ECU terminal is in poor contact.

2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
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 low. If value is lower than normal condition,
1 observe minimum air filter rear temperature range. Yes Next
You can also use a multimeter to measure if voltage
between air filter rear temperature sensor signal
terminal and ground is close to or equal to 5 V.
Turn ignition switchto “OFF” and check if Yes Reconnect it
2 connector is not connected securely or is in poor
contact. No Next
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: Test
No. Operation Step Result Subsequent Step
] ) o Yes Repair wire harness
3 Check if sensor signal terminal is in poor contact.
No Next
4 Check if air filter rear temperature sensor signal pin Yes Check and repair ECU
corresponding to ECU terminal is in poor contact. No Diagnostic Help

P007000 Ambient Air Temperature Sensor Circuit "A"

DTC reporting condition: Ambient temperature sensor signal received by ECU is incorrect.
1. Possible cause:
* ECU CAN signal or A/C CAN signal is abnormal.
* Ambient temperature sensor is damaged.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic t(‘a‘ster,,’turn ignition switch to Next
ON” .
2 Read and store fault freeze frame information. Next
Repair ECU CAN
_ _ _ No signal or A/C CAN
3 Check if CAN signal is normal. signal
Yes Next
. _ Yes Next
4 Replace ECU, check if malfunction reappears.
No End
5 Replace ambient temperature sensor, check if Yes Diagnostic Help
malfunction reappears. No End
P007200 Ambient Air Temperature Sensor Circuit "A" Low
DTC reporting condition: Ambient temperature sensor circuit continuity self-diagnosis.
1. Possible cause:
* Ambient temperature sensor wire harness connection is abnormal.
* Ambient temperature sensor is damaged.
2. Troubleshooting method:
. Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic tt‘e‘sotﬁlr,,’turn ignition switch to Next
2 Read and store fault freeze frame information. Next
3 Using a multimeter, check if sensor pin voltage is No Replace sensor
normal; check if CAN signal is normal Yes Next

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

. Test
No. Operation Step Result Subsequent Step
No Repair wire harness
4 Check if wire harness is normal.
Yes Next
. . Yes Diagnostic Help
5 Replace ECU, check if malfunction reappears.
No End

P007300 Ambient Air Temperature Sensor Circuit "A" High

DTC reporting condition: Ambient temperature sensor signal circuit continuity self-diagnosis.
1. Possible cause:

Ambient temperature sensor wire harness connection is abnormal.
* Ambient temperature sensor is damaged.
2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
1 Connect diagnostic tgéteNr,,’ turn ignition switch to Next
2 Read and store fault freeze frame information. Next
3 Using a multimeter, check if sensor pin voltage is No Replace sensor
normal; check if CAN signal is normal Yl Next
No Repair wire harness
4 Check if wire harness is normal.
Yes Next
. , Yes Diagnostic Help
5 Replace ECU, check if malfunction reappears.
No End

P150A00 Active Speed Limitation Input Signal Not Plausible P150B00 Clamping

Switch of Active Speed Limitation Input Signal P150C00 Active Speed Limitation A/
D Conversion Malfunction

DTC reporting condition: Active speed limit control switch circuit signal is unreasonable.
1. Possible cause:

Active speed limit controller connector is not connected securely or is in poor contact.
* Active speed limit controller control circuit is open.

* Each button for active speed limit control is stuck at "Normally Pressed" state.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
’ Active speed limit controller connector is not Yes Repair wire harness
connected securely or is in poor contact. No Next
2 Active speed limit controller control circuit is open. Yes Repair wire harness
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. Test
No. Operation Step Result Subsequent Step
No Next
3 Each button for active speed limit control is stuck at "- Yes Repair button
Normally Pressed" state. No Next
4 Active speed limit control pin corresponding to ECU Yes Check and repair ECU
is open, or circuit is malfunctioning. No Diagnostic Help

P262600 O2 Sensor Pumping Current Trim Circuit Open Bank 1 Sensor 1

DTC reporting condition: After heating control in oxygen sensor start stage ends, sensor voltage when oil
is cut off is higher than 4.8 V.

1. Possible cause:

* JAline is disconnected.

* Sensor or wire harness connector is malfunctioning.

* Sensor is invalid, such as ceramic body is damaged.

* Adjustable resistance of Lambda connector is invalid (resistance between IA line and IP line is

infinite).
2. Troubleshooting method:
" Test
No. Operation Step Result Subsequent Step
1 Check if pin corresponding to green (IA) line at Yes Repair wire harness
oxygen sensor connector is in poor contact. No Next
5 Check for continuity of oxygen sensor wire harness to Yes Repair wire harness
check if the line is open. No Next
3 Check for abnormal pin at connector between wire Yes Repair button
harness and ECU, which may result in poor contact. No Next
Replace LSU oxygen sensor, start vehicle and run it Yes Check and repair ECU
until coolant temperature reaches the normal value,
4 drive in a steady state at about 50 yards of 2nd gear, _ _
release accelerator pedal 3 to 4 times, check if No Diagnostic Help
malfunction reappears.
Y Check and repair or
5 Check for abnormality in LSU processing circuit in es replace ECU
ECU.
No Diagnostic Help

P124B00 Electric Waste Gate (E-WG) Actuator Control Chip SPI Bus Error

DTC reporting condition: E-WG control circuit communication protocol is malfunctioning.

1. Possible cause:

* E-WG control circuit communication is malfunctioning.

2. Troubleshooting method:
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. Test
No. Operation Step Result Subsequent Step
Yes Check and repair
1 Check if there is a problem in E-WG control circuit. circuit
No Diagnostic Help

U010187 Lost Communication with TCM

DTC reporting condition: ECU receiving TCM message times out.
1. Possible cause:

* TCM connector is not connected securely or is disconnected.

* Transmission line between TCM and ECU is damaged or interrupted.
* TCMis damaged and signal cannot be transmitted to ECU normally.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 TCM connector is not connected securely or is Yes Reconnect it
disconnected. No Next
Yes Shield the wire
2 There is wire harness signal interference. harness
No Next
3 Transmission line between TCM and ECU is Yes Repair wire harness
damaged or interrupted. No Next
Yes Refer to repair
4 Check if there is CAN hardware circuit fault. procedures of U00OT
No Next
Consult the TCM
5 TCM is damaged and signal cannot be transmitted to Yes supplier
ECU normally.
No Diagnostic Help

P051300/P063300/P161000/P161100/P161200/ P161300 Immobilizer
Malfunction

DTC reporting condition: Immobilizer data authentication is failed.
1. Possible cause:

* ECU does not perform immobilizer matching or immobilizer status is wrong.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Immobilizer connector is not connected securely or Yes Reconnect it
disconnected. No Next
2 Immobilizer circuit is malfunctioning. Yes Repair wire harness
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. Test
No. Operation Step Result Subsequent Step
No Next
. . Refresh anti-theft
3 If ECU has been replaced, check if anti-theft Yes code
authentication code is incorrect or not updated.
No Next
Consult the
oar i i Yes i bilizer supplier
4 Immobilizer is malfunctioning. Immo pp
No Next
5 Immobilizer module circuit corresponding to ECU Yes Check and repair ECU
terminal is malfunctioning. No Diagnostic Help

P261D00 Coolant Pump "B" Control Circuit High
DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:
* Turbine cooling electronic water pump control circuit is short to power supply.

* Turbine cooling electronic water pump control pin corresponding to ECU terminal is short to power
supply.
2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
' Turbine cooling electronic water pump control circuit Yes Repair wire harness
is short to power supply. N Next
Turbine cooling electronic water pump control pin Yes Check and repair ECU
2 corresponding to ECU terminal is short to power
supply. No Diagnostic Help

P261C00 Coolant Pump "B" Control Circuit Low
DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:
* Turbine cooling electronic water pump control circuit is short to ground.

* Turbine cooling electronic water pump control pin corresponding to ECU terminal is short to
ground.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
1 Turbine cooling electronic water pump control circuit Yes Repair wire harmness
is short to ground. No Next
5 Turbine cooling electronic water pump control pin Yes Check and repair ECU
corresponding to ECU terminal is short to ground. No Diagnostic Help
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P261A00 Coolant Pump "B" Control Circuit Low

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:

* Turbine cooling electronic water pump control circuit is open.

* Connector is not connected securely or detached.

2. Troubleshooting method:

Turbine cooling electronic water pump control pin corresponding to ECU terminal is open.

. Test
No. Operation Step Result Subsequent Step
) Yes Reconnect it
1 Connector is not connected securely or detached.
No Next
Turbine cooling electronic water pump control circuit Yes Repair wire harness
2 in is open
P pen. No Next
3 Drive pin corresponding to ECU is open, or there is Yes Check and repair ECU
an internal circuit damage. No Diagnostic Help

P003200 HO2S Heater Control Circuit High Bank 1 Sensor 1

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.

1. Possible cause:

* Upstream oxygen sensor heater control circuit pin terminal is short to power supply.

* Upstream oxygen sensor heater pin corresponding to ECU terminal is short to power supply.

2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
1 Check if upstream oxygen sensor heater control Yes Repair wire harness
circuit pin terminal is short to power supply. No Next
Check if upstream oxygen sensor heater pin Yes Check and repair
2 corresponding to ECU terminal is short to power ECU
supply. No Diagnostic Help

P003100 HO2S Heater Control Circuit Low Bank 1 Sensor 1

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.

1. Possible cause:

* Upstream oxygen sensor heater control circuit pin terminal is short to ground.

Upstream oxygen sensor heater control circuit power supply terminal is grounded.

* Upstream oxygen sensor heater pin corresponding to ECU terminal is short to ground.

2. Troubleshooting method:
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. Test
No. Operation Step Result Subsequent Step
’ Check if upstream oxygen sensor heater control Yes Repair wire harness
circuit pin terminal is short to ground. No Next
5 Check if upstream oxygen sensor heater control Yes Repair wire harness
circuit power supply terminal is grounded. No Next
_ _ Y Check and repair
3 Check if upstream oxygen sensor heater pin es ECU
corresponding to ECU terminal is short to ground. : :
No Diagnostic Help

P003000 HO2S Heater Control Circuit Bank 1 Sensor 1

DTC reporting condition: Drive channel self-diagnosis is malfunctioning.
1. Possible cause:

* Connector is not connected securely or is in poor contact.
* Open circuit in upstream oxygen sensor heater control circuit pin terminal.
* Upstream oxygen sensor heater control circuit power supply terminal is not connected to main

relay.

* Sensor is damaged.

* Upstream oxygen sensor heater pin circuit corresponding to ECU terminal is open, or there is an
internal circuit damage.

2. Troubleshooting method:

. Test
No. Operation Step Result Subsequent Step
- Check if connector is not connected securely or is in Yes Reconnect it
poor contact. No Next
5 Open circuit in upstream oxygen sensor heater Yes Repair wire harness
control circuit pin terminal. No Next
3 Upstream oxygen sensor heater control circuit power Yes Repair wire harness
supply terminal is not connected to main relay. No Next
. Yes Replace sensor
4 Sensor is damaged.
No Next
Upstream oxygen sensor heater pin circuit Yes Check and repair
5 corresponding to ECU terminal is open, or there is an ECU
internal circuit damage. No Diagnostic Help

P013300 O2 Sensor Circuit Slow Response Bank 1 Sensor 1

DTC reporting condition: The dynamic factor of upstream oxygen sensor is less than the threshold.
1. Possible cause:

* Oxygen sensor is aging and response becomes slower.
2. Troubleshooting method:
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. Test
No. Operation Step Result Subsequent Step
, Connect diagnostic tﬁster’,,turn ignition switch to Next
ON”™ .
2 Read and store fault freeze frame information. Next
3 Check intake system and exhaust system for air Yes Repair leaking area
leakage. No Next
Replace the upstream LSU oxygen sensor. Check if Yes Diagnostic Help
4 malfunction reappears after returning vehicle to
customer. No End

P013100 O2 Sensor Circuit Low Voltage Bank 1 Sensor 1

DTC reporting condition: Signals of upstream oxygen sensor signal lines IA, IP, UN, VM are zero.

1. Possible cause:

* Upstream oxygen sensor signal circuit voltage is too low (APE IPE RE lines are short to ground).

2. Troubleshooting method:

: Test
No. Operation Step Result Subsequent Step
4 Connect diagnostic ttzi;)t,e\lr’,’turn ignition switch to Next
2 Read and store fault freeze frame information. Next
Start vehicle, idle it and slightly change accelerator Yes Next
pedal opening for a period of time, pierce wire
3 harness connector with red tip of a multimeter to .
close to red (IP), yellow (VM), green (lA), and black No Check wire harness
(UN) wire insulation layer of ECU terminal, connect and connector
black tip to ground, and check if voltage is short.
4 Replace LSU oxygen sensor, and track the progress Yes Next
to check if fault is reported again. No End
Y Check and repair or
5 Check for abnormality in LSU processing circuit in es replace ECU
ECU.
No Diagnostic Help
DTC Diagnosis Procedure
DTC P2091 00 “B” Camshaft Position Actuator Control Circuit High Bank 1
DTC P2090 00 “B” Camshaft Position Actuator Control Circuit Low Bank 1
DTC P0013 00 “B” Camshaft Position Actuator Control Circuit Open Bank 1
DTC P000B 00 “B” Camshaft Position Slow Response Bank 1
DTC P005A 00 “B” Camshaft Profile Control Performance/Stuck Off Bank 1

Control Schematic Diagram
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ECU

Signal

Fuse

Variable
Camshaft
Timing
(Exhaust)

fo~_o}——eCentral F/R Box

ES4906002

DT-

Desc-
ripti-
on

Fault
Class
Defini-

tion

Fault
Type

Store
Current DTC

Save as History
DTC

Possible
Causes

Malfunct-
ion
Protecti-
on
Measures

Malf-
unct-
ion
Light

P2-
091

13 B”
Cam-
shaft
Positi-

on
Actu-
ator
Contr-
ol
Circu-
it High
Bank
1

P2-
090
00

113 B”
Cam-
shaft
Positi-

on
Actu-
ator
Contr-
ol
Circu-
it Low
Bank
1

PO-
013
00

“BH
Cam-
shaft
Positi-
on

Variable
Camshaft
Timing
(Exhaust)
Wire
harness
or
connector

ECU

Engi-
ne
malf-
uncti-
on
light
com-
eson
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DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- [ Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures

Actu-
ator
Contr-
ol
Circu-
it
Open
Bank
1

“B”
Cam-
shaft
PO- Pgﬁrh
egﬁ Slow / / / / /

Resp-
onse
Bank

1

13 B”
Cam-
shaft
Profil-
e
Contr-
ol
Perfo-
rman-
ce/
Stuck
Off
Bank
1

PO-
05A
00

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 Oil Pressure Inspection

(a) Check if oil pressure is normal.

NG > Repair oil pressure fault.

WWW.DIGITALKHODRO.COM 021 62 99 92 92




WWW.DIGITALKHODRO.COM

021 62 99 92 92

03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

2 Check fuse

Use circuit diagram as a guide to perform the following

inspection procedures:

(a) Check if variable camshaft timing (exhaust) fuse is blown

or no power.
NG > Replace fuse or check the cause for no
power

3 Check variable camshaft timing (exhaust) power supply

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Variable
Camshaft
Timing
(Exhaust)

.

ES4802002

Multimeter Condition Specified
Connection Condition
Variable
camshaft timing | ENGINE START 12 V
(exhaust) (2) - | STOP switch ON
Body ground
NG > Check for open fault in variable camshaft

timing (exhaust) power supply.

4 Check variable camshaft timing (exhaust) control circuit
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(a) Turn ENGINE START STOP switch to ON.
(b) Perform the voltage inspection.
Multimeter Condition Specified
Connection Condition
Variable =
camshaft timing | ENGINE _START oV Variable
(exhaust) (1) - | STOP switch ON Camshaft
Body ground Timing
(Exhaust)
ES4803002
NG > Repair short to power supply in variable

camshaft timing (exhaust) control circuit.

5 Check variable camshaft timing (exhaust) control circuit

(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition 7 -
- Variable Camshaft Timing
Vin?tbtl'e _ (Exhaust)
camshaft timing Alwavs
(exhaust) (1) - y Less than 1.0 00 [ I A — —
ECU (69)
. fio2 i fod od fiod] fiod o fod Eod nl
Variable
camshaft timing Always oo
(exhaust) (1) - EEEEEREEEE
Body ground =
J'_LI_I || ||I|I IIIIIIIII
ECU ES4804002
NG > Repair variable camshaft timing (exhaust)
control circuit fault.

6 Check variable camshaft timing (exhaust) connector
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(a) Check if variable camshaft timing (exhaust) connector is
not connected securely or is in poor contact.

NG > Reinstall or repair, replace connector.

7 Check variable camshaft timing (exhaust)

(a) Remove the variable camshaft timing (exhaust).

(b) Check variable camshaft timing (exhaust) for blockage, oil
leakage or seizing.

(c) Check the variable camshaft timing (exhaust).

Battery Condition Specified
Connection Condition
Positive to
variable

camshaft timing
(exhaust) 1 pin -
Negative to
variable
camshaft timing
(exhaust) 2 pin

NG > Replace variable camshaft timing

(exhaust).

Control valve
12V ON should move
quickly

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.

NG Replace with a new ECU to check if fault
reoccurs.

oK > Conduct test and confirm malfunction

has been repaired.

DTC P2089 00 “A” Camshaft Position Actuator Control Circuit High Bank 1
DTC P2088 00 “A” Camshaft Position Actuator Control Circuit Low Bank 1
DTC P0010 00 “A” Camshaft Position Actuator Control Circuit Open Bank 1
DTC POO0OA 00 "A" Camshaft Position Slow Response Bank 1

DTC P003C 00 “A” Camshaft Profile Control Performance/Stuck Off Bank 1

Control Schematic Diagram
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ECU

Fuse

Signal| 71 1 2 fo~Co}———eCentral F/R Box

Variable
Camshaft
Timing
(Intake)

ES4916002

DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures

“A”
Cam-
shaft
Positi-
on
P2- | Actu-
089 | ator / / / / /
00 | Contr-
ol
Circu-
it High
Bank - Variable

1 Camshaft Engi-
WA Tlmlng ne
A (Intake) malf-

(s:r?;nft- Fuse uncti-

Positi- - Wire on
on harness light
P2- | Actu- or com-
088 | ator / / / / connector / eson
00 | Contr- - ECU
ol
Circu-
it Low
Bank
1

“A”
PO- | Cam-
010 | shaft / / / / /
00 | Positi-
on
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DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures

Actu-
ator
Contr-
ol
Circu-
it
Open
Bank
1

IIAII
Cam-
shaft
PO- Pgﬁrh
3&? Slow / / / / /

Resp-
onse

Bank

1

“A”
Cam-
shaft
Profil-

e
Contr-
ol
Perfo-
rman-
ce/
Stuck

Off
Bank

1

PO-
03C
00

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 Oil Pressure Inspection

(a) Check if oil pressure is normal.

NG > Repair oil pressure faulit.
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2 Check fuse

Use circuit diagram as a guide to perform the following

inspection procedures:

(a) Check if variable camshaft timing (intake) fuse is blown or

no power.

power

NG > Replace fuse or check the cause for no

3 Check variable camshaft timing (intake) power supply

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
Variable
camshaft timing | ENGINE START 12V
(intake) (2) - STOP switch ON
Body ground

Variable
Camshaft
Timing
(Intake)

"

ES4806002

NG > Repair open fault to power supply in
variable camshaft timing (intake).

4 Check variable camshaft timing (intake) power supply control circuit
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(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

(intake) (1) -
Body ground

STOP switch ON

Multimeter Condition Specified
Connection Condition
Variable
camshaft timing | ENGINE START oV

Variable
Camshaft
Timing
(Intake)

\

ES4807002

o>

Repair short to power supply in variable
camshaft timing (intake) control circuit.

5 Check variable camshaft timing (intake) control circuit

(a) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

(intake) (1) -
ECU (71)

Multimeter Condition Specified
Connection Condition R
Variable
camshaft timing Always Less than 1 O

Variable Camshaft Timing
(Intake)

e

—1 I LT
fiod o fod fod fod fiod o] od o xd

[0l ]
1

ES4808002

[ NG >

Repair variable camshaft timing (intake)
control circuit fault.

6 Check variable camshaft timing (intake) connector
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(a) Check if variable camshaft timing (intake) connector is not
connected securely or is in poor contact.

NG > Reinstall or repair, replace connector.

7 Check variable camshaft timing (intake)

(a) Remove the variable camshaft timing (intake).

(b) Check variable camshaft timing (intake) for blockage, oil
leakage or seizing.

(c) Check the variable camshaft timing (intake).

Battery Condition Specified
Connection Condition
Positive to
variable

camshaft timing
(intake) 2 pin -
Negative to
variable
camshaft timing
(intake) 1 pin

Control valve
12V ON should move
quickly

NG > Replace variable camshaft timing
(intake).

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.

NG Replace with a new ECU to check if fault
reoccurs.

oK > Conduct test and confirm malfunction

has been repaired.

DTC PO50A 22 Cold Start Idle Control System Performance
DTC PO50A 21 Cold Start Idle Control System Performance
DTC P050B 00 Cold Start Ignition Timing Performance
DTC P050B 20 Cold Start Ignition Timing Performance
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DTC

P050D 00

Cold Start Rough Idle

DTC

P0420 00

Catalyst System Efficiency Below Threshold Bank 1

DT-

Desc-
ripti-
on

Fault
Class
Defini-

tion

Fault
Type

Store Save as History
Current DTC DTC

Possible
Causes

Malfunct- | Malf-
ion unct-
Protecti- ion
on Light
Measures

PO-
50A
22

Cold
Start
Idle
Contr-
ol
Syst-
em
Perfo-
rman-
ce

PO-
50A
21

Cold
Start
Idle
Contr-
ol
Syst-
em
Perfo-
rman-
ce

PO-
508
00

Cold
Start
Igniti-
on
Timin-

Perfo-
rman-
ce

PO-
508
20

Cold
Start
Igniti-
on
Timin-

Perfo-
rman-
ce

PO-
50D
00

Cold
Start
Roug-
h Idle

Electronic
Throttle
Oil supply
system
Intake
system
Fuel
injector
ECU

Engi-
ne

malf-
uncti-
on
light
com-
/ eson
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DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- [ Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures
Catal-
yst
Syst-
em
PO- | Effici-
420 | ency / / / / /
00 | Below
Thre-
shold
Bank
1

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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.
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 electronic throttle

(a) Check if electronic throttle is stuck in maximum position
due to ice or ail.

NG > Repair or replace electronic throttle.

2 Check intake system

(a) Check intake system for air leakage.

NG > Repair intake system.

3 Check oil supply system

(a) Check if oil supply pressure is normal.

NG > Repair oil supply system.
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4

Check fuel injector

[ N6 >

(a) Check if fuel injector leaks.

Replace fuel injector.

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.

NG > Replace with a new ECU to check if fault
reoccurs.
OK > Conduct test and confirm malfunction
has been repaired.
DTC P0030 00 HO2S Heater Control Circuit Bank 1 Sensor 1
DTC P0031 00 HO2S Heater Control Circuit Low Bank 1 Sensor 1
02 Sensor Heater Control Circuit High (Upstream of the
DTC P0032 00 Catalyzer)
DTC P0053 00 HO2S Heater Resistance Bank 1 Sensor 1
DTC P0131 00 02 Sensor Circuit Low Voltage Bank 1 Sensor 1
DTC P0132 00 02 Sensor Circuit High Voltage Bank 1 Sensor 1
DTC P0133 00 02 Sensor Circuit Slow Response Bank 1 Sensor 1
DTC P0134 00 02 Sensor Circuit No Activity Detected Bank 1 Sensor 1
02 Sensor Signal Circuit Shorted to Heater Circuit Bank 1
DTC P2231 00 Sensor 1
DT- | Desc-| Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protectio- | ion
tion n Light
Measures
PO- | HO2S
030 | Heat- Upstream Engi-
00 er
Cont- Oxygen ne
rol Sensor malf-
Circu- |/ / / / Wire / uncti-
it harness on
Bank or light
1 connector com-
Sens- ECU eson
or1
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DT- | Desc-| Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protectio- | ion
tion n Light
Measures
PO- | HO2S
031 | Heat-
00 er
Cont-
rol
Circu- / / / / /
it Low
Bank
1
Sens-
or1
PO- | HO2S
032 | Heat-
00 er
Cont-
rol
crew- | / / / /
High
Bank
1
Sens-
or1
PO- | HO2S
053 | Heat-
00 er
Resi-
stanc- / / / / /
e
Bank
1
Sens-
or1
PO- 02
131 | Sens-
00 or
Circu-
it Low
Volta- / / / / /
ge
Bank
1
Sens-
or 1
PO- 02
132 | Sens-
00 or / / / / /
Circu-
it
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DT- | Desc-| Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protectio- | ion
tion n Light
Measures

High
Volta-
ge
Bank
1
Sens-
or1

PO- 02
133 | Sens-
00 or
Circu-
it
Slow
Resp- / / / / /
onse
Bank
1
Sens-
or1

PO- 02
134 | Sens-
00 or
Circu-
it No
Activi-
ty / / / / /
Dete-
cted
Bank
1
Sens-
or1

P2- 02
231 | Sens-
00 or
Sign-
al
Circu-
it
Short-
edto / / / / /
Heat-
er
Circu-
it
Bank
1
Sens-
or1
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DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 fuse

(a) Check if upstream oxygen sensor fuse is blown or no
power.

NG > Replace fuse or check the cause for no
power

2 Check upstream oxygen sensor connector

(a) Check if upstream oxygen sensor is not connected
securely or loose.

NG > Reinstall or repair, replace connector.

3 Check upstream oxygen sensor heater power supply voltage
(@) Turn ENGINE START STOP switch to ON.
(b) Perform the voltage inspection.
Multimeter Condition Specified
Connection Condition
Upstream —
oxygen sensor | ENGINE START 12V Upstream
(4) - Body STOP switch ON Oxygen
ground Sensor
ES4810002
NG > Check wire harness between upstream

oxygen sensor (4) and main relay.
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4 Check upstream oxygen sensor heater voltage

(a) Turn ENGINE START STOP switch to OFF.

(b) Perform the voltage inspection.

Multimeter Condition Specified /_‘ [ \\

Connection Condition (_—/%;;_\

o o @EnE)

Upstream ‘/’)

oxygen sensor Changed ‘&_“i’!;

(3) - Body Always between 0.8 and Upstream
ground 0.9V gxygen
ensor

\

ES4811002

[ N6 >

Repair or replace related wire harness

5 Check upstream oxygen sensor heater wire harness

(a) Disconnect the upstream oxygen sensor connector.

(b) Perform the resistance inspection.

Multimet Conditi Specified 3)))
ultimeter ondition pecifie o) \AE )
Connection Condition S7—!/
Upstream
Upstream Oxygen
oxygen sensor Always Lessthan 1 Q Sensor
(3) -ECU (76) i‘-n—l | | -l ||| I| ||

—1 I LT
fiod fod fod fiod foefiod fod fiod fiod fxd

ES4812002

[ N6 >

Repair or replace wire harness.
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6 Check upstream oxygen sensor heater resistance

(a) Disconnect the upstream oxygen sensor connector.
(b) Disconnect the ECU connector.
(c) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
Upstream

oxygen sensor
(3) - Upstream
oxygen sensor

(4)

NG > Replace oxygen sensor.

At room
temperature

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.

NG Replace with a new ECU to check if fault
reoccurs.

oK > Conduct test and confirm malfunction

has been repaired.

DTC P0036 00 HO2S Heater Control Circuit Bank 1 Sensor 2

DTC P0037 00 HO2S Heater Control Circuit Low Bank 1 Sensor 2

DTC P0038 00 HO2S Heater Control Circuit High Bank 1 Sensor 2

DTC P0054 00 HO2S Heater Resistance Bank 1 Sensor 2

DTC P0136 00 02 Sensor Circuit Bank 1 Sensor 2

DTC P0137 00 Downstream oxygen sensor signal circuit short to ground
DTC P0138 00 SD:F\:\S';;tream oxygen sensor signal circuit short to power
DTC P013A 00 02 Sensor Slow Response - Rich to Lean Bank 1 Sensor 2
DTC P2232 00 ggnssir:szor Signal Circuit Shorted to Heater Circuit Bank 1
DTC P2270 00 02 Sensor Signal Biased&Stuck Lean Bank 1 Sensor 2
DTC P2271 00 02 Sensor Signal Biased&Stuck Rich Bank 1 Sensor 2

Control Schematic Diagram
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ECU Fuse
Heatingr | 48 3 Central F/R Box
f~o—
Ground |43 1 A
Signal 21 2
Downstream
Oxygen
Sensor
ESE957002
Fault Malfunct- | o5
Desc- . . ion
DT- | . 4 | Class | Fault Store Save as History | Possible |5 .- .. | unct-
(03 (|)on Defini- | Type | Current DTC DTC Causes n i_on
s Measures Light
PO- | HO2S
036 | Heat-
00 er
Cont-
rol
Circu- / / / / /
it
Bank
1
Sens-
or2
Downstr- :
037 | Hot eam Engi
00 er Oxygen malf-
Cont- Sgnsor uncti-
rol Wire on
Circu- / / / / harness / light
it Low or com-
Bank connector es on
1 ECU
Sens-
or2
PO- | HO2S
038 | Heat-
00 er
Cont-
rol / / / / /
Circu-
it
High
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Malfunct-
Fault ion Malf

Class | Fault Store Save as History Possible Protectio- unct-
Defini- | Type | Current DTC DTC Causes n ion
tion M Light

easures

Desc-
ripti-
on

DT-

Bank
1
Sens-
or?2

PO- | HO2S
054 | Heat-
00 er
Resi-
stanc-
e
Bank
1
Sens-
or?2

PO- 02
136 | Sens-
00 or
Circu-
it I / / / /
Bank
1
Sens-
or?2

PO- | Dow-
137 | nstre-
00 am
OXyg-
en
sens-
or / / / / /
signal
circuit
short
to
grou-
nd

PO- | Dow-
138 | nstre-
00 am
OXyg-
en
sens-
or
signal
circuit
short
to
power
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Malfunct-
Fault ion Malf

Class | Fault Store Save as History Possible Protectio- unct-
Defini- | Type | Current DTC DTC Causes n ion
tion M Light

easures

Desc-
ripti-
on

DT-

suppl-

PO- 02
13A | Sens-
00 or
Slow
Resp-
onse -
Rich / / / / /
to
Lean
Bank

Sens-
or2

P2- 02
232 | Sens-
00 or
Sign-

Circu-
it
Short-
edto / / / / /
Heat-
er
Circu-
it
Bank

Sens-
or2

P2- 02
270 | Sens-
00 or
Sign-
al
Bias-
ed&- / / / / /
Stuck
Lean
Bank

Sens-
or2
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Fault Malfunct- | ppa5.
DT- rioti- Class | Fault Store Save as History Possible Prolt?agtio- unct-
c | "D | Defini- | Type | CurrentDTC DTC Causes o ion
tion M Light
easures

Desc-

P2- 02
271 | Sens-
00 or
Sign-
al
Bias-
ed&- / / / / /
Stuck
Rich
Bank
1
Sens-
or2

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 fuse

(a) Check if downstream oxygen sensor fuse is blown or no
power.

NG > Replace fuse or check the cause for no
power

2 Check downstream oxygen sensor connector

(a) Check if downstream oxygen sensor is not connected
securely or loose.

NG > Reinstall or repair, replace connector.

3 Check downstream oxygen sensor heater power supply voltage
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(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Downstream
Oxygen
Sensor

\

ES4815002

Multimeter Condition Specified
Connection Condition
Downstream
oxygen sensor | ENGINE START 12V
(4) - Body STOP switch ON
ground
NG > Check wire harness between downstream

oxygen sensor (4) and engine
compartment relay box.

4 Check downstream oxygen sensor heater voltage

Downstream
Oxygen
Sensor

\

ES4816002

(a) Turn ENGINE START STOP switch to OFF.

(b) Perform the voltage inspection.
Multimeter Condition Specified
Connection Condition
Downstream °

oxygen sensor
(3) - Body Always 12V
ground
NG > Repair or replace related wire harness

5 Check downstream oxygen sensor heating resistance
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(a) Disconnect the downstream oxygen sensor connector.
(b) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
Downstream

oxygen sensor
3)-
Downstream Always Less than 1Q
oxygen sensor
(4)
NG > Repair or replace related wire harness

6 Check downstream oxygen sensor heater heating wire harness
(a) Disconnect the downstream oxygen sensor connector. | — = /===
(b) Disconnect the ECU connector. f;,;é_?\
1y il
. . . {i [ {H
(c) Perform the resistance inspection. |!rI CIEIEI '1!|
‘\E?—-—y
Multimeter Condition Specified Downstream
Connection Condition Oxygen
Downstream T
oxygen sensor Always Lessthan 1 Q ol L e
(3)- ECU (48) f - T —
49050|51|52]53]|54|55|56]57|58|59|60|61]|62|63|64
33]34|35|36]37138|39|40|41|42|43|44[45]46]47 |4
17]18]19)20]21)22|23]|24|25|26|27|28]29|30|31|32 [
1]12|3|4)5])6]|7]|8]|9]10J11|12{13]|14]|15]|16
—
A A
O T1 T[T
L |
ECU ES4818002

NG > Repair or replace wire harness.

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.

NG Replace with a new ECU to check if fault
reoccurs.

oK > Conduct test and confirm malfunction

has been repaired.
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DTC P2195 00 02 Sensor Signal Biased/Stuck Lean Bank 1 Sensor 1
DTC P2196 00 02 Sensor Signal Biased/Stuck Rich Bank 1 Sensor 1
DT- | Desc-| Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protectio- | ion
tion n Light
Measures
P2- | 02
195 | Sens-
00 or
Sign-
al
Bias-
ed/ / / / / /
Stuck
Lean
Bank - Thereis Engi-
1 air ne
Sens- leakage malf-
or 1 in uncti-
exhaust
02 on
system liaht
Sens- 9
. ) Upstream com-
Sign- oxygen eson
al sensor
P2- | Bias-
196 | ed/ / / / / /
00 | Stuck
Rich
Bank
1
Sens-
or1

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 system

(a) Check exhaust system for leakage, gasket for damage.

NG > Repair leaking area.
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2 | Check upstream oxygen sensor connector

(a) Check if upstream oxygen sensor is not connected

securely or loose.

NG > Reinstall or repair, replace connector.

3 Check upstream oxygen sensor heater power supply voltage

(@) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Upstream
Oxygen
Sensor

¢

ES4810002

Multimeter Condition Specified
Connection Condition
Upstream
oxygen sensor | ENGINE START 12V
(4) - Body STOP switch ON
ground
NG > Check wire harness between upstream

oxygen sensor (4) and main relay.

4 Check upstream oxygen sensor heater voltage
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(a) Turn ENGINE START STOP switch to OFF.
(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
Upstream
Changed
oXygen sensor Always between 0.8 and
(3) - Body 0.9V
ground :

o>

Upstream
Oxygen
Sensor

\

ES4811002

Repair or replace related wire harness

5

Check upstream oxygen sensor heater wire harness

(a) Disconnect the upstream oxygen sensor connector.

(b) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition R
Upstream
oxygen sensor Always Lessthan 1 Q

(3)- ECU (76)

[ N6 >

Repair or replace wire harness.

Upstream
Oxygen
Sensor

ime

—1 I LT
fiod fod fod fid foe fiod fod fiod fiod fxd

ES4812002

Check upstream oxygen sensor heater resistance
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(a) Disconnect the upstream oxygen sensor connector.
(b) Disconnect the ECU connector.
(c) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
Upstream
oxygen sensor
(3) - Upstream ter'f;t :eor:mre 4-5Q
oxygen sensor P
(4)

NG > Replace oxygen sensor.

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.

reoccurs.

NG > Replace with a new ECU to check if fault

OK Conduct test and confirm malfunction
has been repaired.

DTC

P2096 00 Post Catalyst Fuel Trim System Too Lean Bank 1

DTC

P2097 00 Post Catalyst Fuel Trim System Too Rich Bank 1
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DT- | Desc-| Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protectio- | ion
tion n Light
Measures
P2- | Post
096 | Catal-
00 | yst . Thereis
Fuel air
Trim leakage
Syst- / / / / in /
em exhaust
Too system Engi-
Lean Upstream ne
Bank oxygen malf-
1 sensor uncti-
Post . Downstr- on
Catal- eam light
yst oxygen com-
Fuel sensor eson
P2- | Trim Catalytic
097 | Syst- / / / / converter /
00 em is
Too deteriora-
Rich ted
Bank
1

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 and exhaust systems

(a) Check intake and exhaust systems for leakage, gasket for
damage.

NG > Repair air leakage in intake and exhaust
systems.

2 Check upstream oxygen sensor

(a) Check if upstream oxygen sensor is normal.

NG > Replace upstream oxygen sensor.
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3 Check downstream oxygen sensor

(a) Check if downstream oxygen sensor is normal.

NG > Replace downstream oxygen sensor.

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.

NG Replace with a new catalytic converter to
check if fault reoccurs.

oK > Conduct test and confirm malfunction

has been repaired.

DTC P00C7 21 g;illf;ﬁ:;:g:izqe Measurement System - Multiple Sensor
DTC PO0CT 22 Q;a:f;ﬁ:;:l;asﬁzqe Measurement System - Multiple Sensor
DTC P0106 22 Manifold Absolute Pressure Sensor Circuit Range/Performance
DTC P0106 21 Manifold Absolute Pressure Sensor Circuit Range/Performance
DTC P0106 2A Manifold Absolute Pressure Sensor Circuit Range/Performance
DTC P1200 00 Manifold Absolute Pressure Sensor Circuit Range/Performance
DTC P1201 00 Manifold Absolute Pressure Sensor Circuit Range/Performance
DTC P0107 00 Manifold Absolute Pressure Sensor Circuit Low

DTC P0108 00 Manifold Absolute Pressure Sensor Circuit High

Control Schematic Diagram
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Temperature| 102 3
ECU Signal
Ground |85 4
H\©
Pressure|91 1
Signal
Power [109 2 |
Supply

Intake Pressure/Temp Sensor

ES4935002

Desc- | Fault Mali?nnct- Malf-
DT- | oti- Class | Fault Store Save as History | Possible Protectio- unct-
C on Defini- | Type | Current DTC DTC Causes n ion
fien Measures Light
PO- | Intake
0C7 | Air
21 | Pres-
sure
Mea- - Intake
sure- Pressure/ Engi-
ment Tempera- ne
Syst- ture malf-
'am - / / / / Sgnsor / uncti-
ulti- . Wire on
ple harness light
Sens- or com-
or connector eson
Corr- . ECU
elatio-
n
Bank
1
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Fault Malfunct- | ppa5.
DT- rioti- Class | Fault Store Save as History Possible Proltc;:‘:tio- unct-
c | "D | Defini- | Type | CurrentDTC DTC Causes o ion
tion M Light
easures

Desc-

PO- | Intake
0C7 Air
22 | Pres-
sure
Mea-
sure-
ment
Syst-
em - /
Multi-
ple
Sens-
or
Corr-
elatio-
n
Bank
1

PO- | HO2S
038 | Heat-
00 er
Cont-
rol
Circu-
it
High
Bank
1
Sens-
or2

PO- | HO2S
054 | Heat-
00 er
Resi-
stanc-
e
Bank
1
Sens-
or2

PO- 02
136 | Sens-
00 or
Circu-
it / / / / /
Bank
1
Sens-
or?2
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Desc- Fault Mag:?cb Malf-
DT- ribti- Class | Fault Store Save as History | Possible Protectio- unct-
c | "D | Defini- | Type | Current DTC DTC Causes o ion
tion M Light
easures

PO- | Dow-
137 | nstre-
00 am
OXyg-
en
sens-
or / / / / /
signal
circuit
short
to
grou-
nd

PO- | Dow-
138 | nstre-
00 am
OXygQ-
en
sens-
or
signal
circuit
short
to
power
suppl-
y

PO- 02
13A | Sens-
00 or
Slow
Resp-
onse -
Rich / / / / /
to
Lean
Bank

Sens-
or2
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Desc- Fault I\Ilalifc:jr:l o | Matr-
DT- Finti- Class | Fault Store Save as History | Possible Protectio- unct-
c | "D | Defini- | Type | CurrentDTC DTC Causes o ion
tion M Light
easures

P2- 02
232 | Sens-
00 or
Sign-
al
Circu-
it
Short-
ed to / / / / /
Heat-
er
Circu-
it
Bank
1
Sens-
or2

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 installation of intake pressure/temperature sensor

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

NG > Reinstall or repair or replace intake

pressure/temperature sensor.

2 Check intake pressure/temperature sensor power supply voltage
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(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified

Connection Condition

Intake pressure/
temperature ENGINE START

sensor (2) - Body | STOP switch ON
ground

5V

Intake Pressure/Temp Sensor

\

ES4820002

NG > Check and repair wire harness between
intake pressure sensor power supply
wire and ECU

3 Check intake pressure/temperature sensor signal circuit

(a) Disconnect intake pressure/temperature sensor and ECU
connectors.

(b) Perform the resistance inspection.

Multimeter Condition Specified

Connection Condition

ECU (91) -
Intake pressure/
temperature
sensor (1)

ECU (102) -
Intake pressure/
temperature
sensor (3)

Always Lessthan 1 Q

Always Lessthan 1 Q

NENEEEREEE
EEEEEDE
DEENEEEEEE

ECU ES4822002

NG > Repair or replace related wire harness

4 Read data flow of intake pressure/temperature sensor
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(a) Observe if “Intake Pressure” item in data flow seriously
deviated from ambient pressure by about 101 kpa (value
changes with current atmospheric pressure).

NG > Repair or replace intake pressure/

temperature sensor.

5 Check intake pressure/temperature sensor

(a) Check sensor connection part for debris, ice, oil and

damage.
NG > Replace intake pressure/temperature
sensor.

6 Check intake system

(a) Check if intake pressure/temperature sensor installation
position is incorrect, intake pipe is disconnected or
seriously leaked.

NG > Repair faulty components of intake
system.

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.

NG > Replace with a new ECU to check if fault

reoccurs.

OK Conduct test and confirm malfunction
has been repaired.

Engine Coolant Temperature Sensor 1 Circuit Range/
DTC P0116 23 Performance

Engine Coolant Temperature Sensor 1 Circuit Range/
DTC P0116 26 Performance
DTC P0117 00 Engine Coolant Temperature Sensor 1 Circuit Low
DTC P0118 00 Engine Coolant Temperature Sensor 1 Circuit High
DTC P0119 00 Engine Coolant Temperature Sensor 1 Circuit Intermittent
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DTC P050C 24 Cold Start Engine Coolant Temperature Performance
DTC P050C 23 Cold Start Engine Coolant Temperature Performance
Control Schematic Diagram
ECU
Ground| 85 1
Signal| 101 2
1st Path Water Temp Sensor
ES4902202
s S Fault Malit;‘:d' Malf-
DT- | .t | Class Fault Store Save as History | Possible |, .. | unct
c | "P " | Defini- | Type | CurrentDTC DTC Causes 4 ion
tion Measures Light
Engi-
ne
Cool-
ant
Coolant .
Tem- temperat- Engi-
perat- ne
ure i
PO- Surne ] sensor rr:]a "
16 | S0 / / / . Wire / tne
23 | oF h on
Circu- arness light
it or com-
Rang- connector es on
el - ECU
Perfo-
rman-
ce
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Malfunct- | paif.

DT- [r)|estf- Class | Fault Store Save as History Possible Proltc;:‘:tio- unct-
c | "D | Defini- | Type | CurrentDTC DTC Causes o ion
tion M Light
easures

Fault

Engi-
ne
Cool-
ant
Tem-
perat-
ure
Sens-
or1
Circu-
it
Rang-
el
Perfo-
rman-
ce

PO-
116
26

Engi-
ne
Cool-
ant
PO- | Tem-
117 | perat- / / / / /
00 ure
Sens-
or1
Circu-
it Low

Engi-
ne
Cool-
ant
Tem-
perat-
ure
Sens-
or1
Circu-
it
High

PO-
118
00

Engi-
ne
Cool-

PO- ant

119 | Tem-| / / / /
00 perat-

ure
Sens-
or1

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

Malfunct-
Fault ion Malf

DT- I?Iest::_ Class | Fault Store Save as History Possible Protectio- unct-
c | "D | Defini- | Type | Current DTC DTC Causes o ion
tion M Light
easures

Circu-
it
Inter-
mitte-

Cold
Start
Engi-
ne
Po. | Coct
520:3 Tem- / / / / /
perat-
ure
Perfo-
rman-
ce

Cold
Start
Engi-
ne
PO: f o0
520:23 Tem- / / / / /

perat-
ure
Perfo-
rman-
ce

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 coolant temperature sensor 1 power supply voltage
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(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
Coolant
temperature ENGINE START 5V
sensor 1 (2) - STOP switch ON
Body ground

o

1st Path Water Temp Sensor

-

ES4824002

o>

Check and repair wire harness between
coolant temperature sensor and ECU

2 Check engine coolant temperature sensor 1

(@) Turn ENGINE START STOP switch to OFF.

(b) Check for open.

Multimeter Condition Specified
Connection Condition
Resistance is 2.5
kQ + 5% at
Coolant normal
temperature temperature (20
sensor 1 (1) - °C), 300-400Q
Coolarft ) Always in)boiled water
temperature (80 °C) (value
sensor 1 (2) changes with
boiled water
temperature)

T

Clean or replace engine coolant
temperature sensor 1.

3 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.

o>
o>

OK

Replace with a new ECU to check if fault
reoccurs.

Conduct test and confirm malfunction
has been repaired.

Engine Coolant Temperature Sensor 2 Circuit Range/

DTC P2183 24 Performance

Engine Coolant Temperature Sensor 2 Circuit Range/
DTC P2183 23 Performance
DTC P2184 00 Engine Coolant Temperature Sensor 2 Circuit Low
DTC P2185 00 Engine Coolant Temperature Sensor 2 Circuit High

Control Schematic Diagram

ECU

Signal

Analog | 47

Ground

2nd Path Water Temp Sensor

ES4902302
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Fault Malfunct- | ppa5.
DT- rioti- Class | Fault Store Save as History Possible Proltc;:‘:tio- unct-
c | "D | Defini- | Type | CurrentDTC DTC Causes o ion
tion M Light
easures

Desc-

P2- | Engi-
183 ne
24 | Cool-
ant
Tem-
perat-
ure
Sens-
or2
Circu-
it
Rang-
el
Perfo-
rman-
ce

P2- | Engi-
183 ne
23 | Cool-
ant

Tem-

ure temperat- BYOE

Sens- ure ne

or 2 / / / / sensor 2 / m}a(‘:l;'_
Circu- + Wire on

it harness light
Rang- or com-
el connector es on
Perfo- . EcCU
rman-
ce

P2- | Engi-
184 ne
00 | Cool-
ant
Tem-
perat- / / / / /
ure
Sens-
or?2
Circu-
it Low

P2- | Engi-
185 ne
00 | Cool-
ant / / / / /
Tem-
perat-
ure
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Desc- Fault Malit;::ct- Malf-
DT- | 4. | Class | Fault Store Save as History | Possible | - . | unct-
c | "PU" | Defini- | Type | CurrentDTC DTC Causes e ion

tion Measures Light

Sens-

or2

Circu-

it

High

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 2nd coolant temperature sensor power supply voltage

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
2nd coolant

temperature ENGINE START
sensor (2) - Body | STOP switch ON
ground

5V

\

ES4827002

NG > Check and repair wire harness between
2nd coolant temperature sensor and
ECU.

2 Read 2nd coolant temperature sensor data flow
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(@) Turn ENGINE START STOP switch to ON.

(b) Do not start engine, read “Coolant Temperature Sensor
Measured Value” and check if it is within the normal

range.
OK > Check and repair wire harness between
2nd coolant temperature sensor and
ECU.

3 Check engine 2nd coolant temperature sensor

(@) Turn ENGINE START STOP switch to OFF.
(b) Check for open.

Multimeter Condition Specified
Connection Condition
Resistance is 2.5
kQ + 5% at
2nd coolant normal
temperature temperature (20
sensor (1) - 2nd ‘C), 300-400Q
coolant jlways in boiled water
temperature (80 °C) (value
sensor (2) changes with
boiled water
temperature)
NG > Clean or replace 2nd coolant temperature
sensor.

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.

NG > Replace with a new ECU to check if fault

reoccurs.

OK Conduct test and confirm malfunction
has been repaired.

Engine Coolant Temperature Sensor 3 Circuit Range/
DTC PO1E4 24 Performance

Engine Coolant Temperature Sensor 3 Circuit Range/
DTC PO1E4 23 Performance

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM

021 62 99 92 92
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

DTC

PO1ES5 00

Engine Coolant Temperature Sensor 3 Circuit Low

DTC

PO1E6 00

Engine Coolant Temperature Sensor 3 Circuit High

Control Schematic Diagram

ECU
Signal 60 2
Analog
Ground| 47 1
3rd Path Water Temp Sensor
ES4902402
s S Fault Malit;‘:d' Malf-
DT- | .t | Class Fault Store Save as History | Possible |, .. | unct
c | "P " | Defini- | Type | CurrentDTC DTC Causes 4 ion
tion Measures Light
PO- | Engi-
1E4 ne
24 | Cool-
ant
Coolant .
Tem- temperat- Engi-
perat- ne
ure i
ure sensor 3 malt
Sens- / / / i / uncti-
or3 Wire on
Circu- harness light
it or com-
Rang- connector es on
e/ ECU
Perfo-
rman-
ce
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Malfunct- | paif.

DT- [r)|estf- Class | Fault Store Save as History Possible Proltzgtio- unct-
c | "D | Defini- | Type | CurrentDTC DTC Causes o ion
tion M Light
easures

Fault

PO- | Engi-
1E4 ne
23 | Cool-
ant
Tem-
perat-
ure
Sens-
or3
Circu-
it
Rang-
el
Perfo-
rman-
ce

PO- | Engi-
1E5 ne
00 | Cool-
ant
Tem-
perat- / / / / /
ure
Sens-
or3
Circu-
it Low

PO- | Engi-
1E6 ne
00 | Cool-
ant
Tem-
perat-
ure
Sens-
or3
Circu-
it
High

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 3rd coolant temperature sensor power supply voltage

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified =
Connection Condition (\@
o o \

3rd coolant
temperature ENGINE START
sensor (2) - Body | STOP switch ON
ground

3rd Path Water Temp Sensor

\

5V

ES4830002

NG > Check and repair wire harness between
3rd coolant temperature sensor and ECU.

2 Read 3rd coolant temperature sensor data flow

(a) Turn ENGINE START STOP switch to ON.

(b) Do not start engine, read “Coolant Temperature Sensor
Measured Value” and check if it is within the normal

range.
oK > Check and repair wire harness between
3rd coolant temperature sensor and ECU.

3 Check engine 3rd coolant temperature sensor

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

(@) Turn ENGINE START STOP switch to OFF.
(b) Check for open.

Multimeter Condition Specified
Connection Condition
Resistance is 2.5
kQ + 5% at
3rd coolant normal
temperature temperature (20
sensor (1) - 3rd AlWavs °‘C), 300-400Q
coolant y in boiled water
temperature (80 °C) (value
sensor (2) changes with
boiled water
temperature)

NG > Clean or replace engine 3rd coolant
temperature sensor.

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.

NG Replace with a new ECU to check if fault
reoccurs.

oK > Conduct test and confirm malfunction

has been repaired.

DTC P0262 00 Cylinder 1 Injector "A" Circuit High
DTC P0261 00 Cylinder 1 Injector "A" Circuit Low
DTC P0201 00 Cylinder 1 - Injector Circuit Open

Control Schematic Diagram
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ECU
Fuse
A 2 A [o~_o]——eCentral F/R Box
Injection
Nozzle 1
ES4928002
Desc. | Fault Malfunct- | ma.
DT- nest:: Class | Fault Store Save as History Possible Pr:t)ecti- unct-
Cc gn Defini- | Type | Current DTC DTC Causes on ion
tion Light
Measures
Cylin-
PO- I(rjfercl-
262 or nAu / / / / /
00 .
Circu-
it High
Cylin- - Fuel Engi-
po- | der1 Injector 1 ne
261 | Imect- / / / - Fuse ) maif-
00 | A . Wire uncti-
Crou- harness on
it Low or light
com-
Cylin- connector
der 1 . ECU eson
PO- .
201 | st / / / /
00 .
Circu-
it
Open

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 fuse

(a) Check if fuel injector fuse is blown or no power.

NG > Replace fuse or check the cause for no

power

2

Check fuel injector 1 power supply

(a) Tu

rn ENGINE START STOP switch to ON.
(b) Perform the voltage inspection.
Multimeter Condition Specified
Connection Condition

Cylinder 1 fuel ENGINE START

[e]

I\I|

Injection
Nozzle 1

-

ES4833002

injector (1) - ) 12V
Body ground STOP switch ON
NG > Repair open fault in fuel injector 1 power
supply.

Check fuel injector 1 control circuit
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(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition

Cylinder 1 fuel ENGINE START

injector (2) - . ov Injection
Body ground STOP switch ON Nozzle 1
ES4834002
NG > Repair short fault to power supply in fuel
injector 1 control circuit.
4 Check fuel injector 1 control circuit
(a) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection. I I i I '3
Multimeter Condition Specified Injection
Connection Condition S Nozzle 1 %
Cylinder 1 fuel
injector (2) - ECU Always Lessthan 1 Q =1 [ [ | |
(68) ?r 1 11 I T 11
jector (2) -
injector (2) - Always oo
Body ground
!'_LI_I | | || I|I II [ 1T 11
ECU
ES4835002
NG > Repair fuel injector 1 control circuit fault.

5

Check fuel injector 1 connector

(a) Check if fuel injector 1 connector is not connected
securely or is in poor contact.
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[ Ne >

Reinstall or repair, replace connector.

6 Check fuel injector 1

[ Ne >

(a) Check if fuel injector 1 is normal.

Replace the fuel injector 1.

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.

NG

[ NG >
[ o>

Replace with a new ECU to check if fault
reoccurs.

Conduct test and confirm malfunction
has been repaired.

DTC P0265 00 Cylinder 2 Injector "A" Circuit High
DTC P0264 00 Cylinder 2 Injector "A" Circuit Low
DTC P0202 00 Cylinder 2 - Injector Circuit Open

Control Schematic Diagram

ECU

Cylinder 2 67 2 1

Fuse

Injection Nozzle

Injection
Nozzle 2

@—. Central F/R Box

ES4944002
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Desc- Fault Maliigj:ct- Malf-
DT- | ti- Class | Fault Store Save as History | Possible Protecti- unct-
c c?n Defini- | Type | CurrentDTC DTC Causes o ion
tion Measures Light
Cylin-
PO- I(rjljeerc%-
265 or "Au / / / / /
00 :
Circu-
it High
Cylin- - Fuel Engi-
po. | der2 Injector 2 ne
Inject- - Fuse malf-
creu- harness on
it Low or light
com-
Cylin- connector
der 2 . ECU eson
PO- | imns.
202 | 'Mect- | / / / ,
00 -
Circu-
it
Open

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 fuse

(a) Check if fuel injector fuse is blown or no power.

NG > Replace fuse or check the cause for no
power

2 Check fuel injector 2 power supply

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

021 62 99 92 92

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
Cylinder 1 fuel | £\61NE START

injector (2) - STOP switch ON 12V
Body ground swite

NG > Repair open fault in fuel injector 2 power

o
(o)

(@]

Injection
Nozzle 1

-

ES4837002

supply.

3 Check fuel injector 2 control circuit

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
Cylinder 2 fuel | o\ 5 NE START
injector (2) - STOP switch ON oV
Body ground swite
NG > Repair short fault to power supply in fuel
injector 2 control circuit.

| | 1 \”|
o]

Injection
Nozzle 1

-

ESE038002

4 Check fuel injector 2 control circuit
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(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

[ 1 \hl
=)

Body ground

-

Multimeter Condition Specified Injection
Connection Condition T Nozzle 2
Cylinder 2 fuel
injector (2) - ECU Always Less than 1 Q e [ I N I N —
1 o s e s e
Cylinder 2 fuel
injector (2) - Always oo

ES4839002

[ Ne >

Repair fuel injector 2 control circuit fault.

5 Check fuel injector 2 connector

(a) Check if fuel injector 2 connector is not connected
securely or is in poor contact.

o>

Reinstall or repair, replace connector.

6 Check fuel injector 2

(a) Check if fuel injector 2 is normal.

[ N6 >

Replace the fuel injector 2.

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.

NG Replace with a new ECU to check if fault
reoccurs.

[ N >
[ ok>

Conduct test and confirm malfunction
has been repaired.
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DTC P0268 00 Cylinder 3 Injector "A" Circuit High
DTC P0267 00 Cylinder 3 Injector "A" Circuit Low
DTC P0203 00 Cylinder 3 - Injector Circuit Open
Control Schematic Diagram
ECU
) Fuse
%/223;: ls\lozzle 2 2 ! @—OCentral F/R Box
Injection
Nozzle 3
ES4945001
Desc. | Fault Malfunct-| maff.
DT- | ioti- | Class Fault Store Save as History | Possible Protecti- | UMt
C P Defini- | Type | Current DTC DTC Causes ion
°N | tion an Light
Measures
Cylin-
der3
PO- oy
268 'gﬂe/it / / / / /
00 :
Circu-
it High
Cylin' . Fuel Engi_
po- | der3 Injector 3 ne
267 | INeCt | / / / - Fuse / malf
00 | . Wire uncti-
Circu- harness on
it Low or light
: t com-
Cylin- connector os on
der 3 - ECU
PO- |y i
203 | Mect-| / / / /
00 :
Circu-
it
Open

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

* [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 fuse

Use circuit diagram as a guide to perform the following

inspection procedures:

(a) Check if fuel injector fuse is blown or no power.

NG > Replace fuse or check the cause for no
power

2 Check fuel injector 3 power supply

(@) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

p—
6 6 [
-

Injection
Nozzle 3

\

ESE481002

Multimeter Condition Specified
Connection Condition
Cylinder 3 fuel | o5 1NE START
injector (1) - STOP switch ON 12V
Body ground swite
NG > Repair open fault in fuel injector 3 power
supply.

3 Check fuel injector 3 control circuit
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(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified

Connection Condition
Cylinder 3 fuel

injector (2) - ENGINE START oV

Body ground

STOP switch ON

o>

o

° d

Injection
Nozzle 3

-

ES4842002

Repair short fault to power supply in fuel
injector 3 control circuit.

4

Check fuel injector 3 control circuit

(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

[ NG >

Multimeter Condition Specified Injection
Connection Condition Nozzle 3
Cylinder 3 fuel i i
injector (2) - ECU Always Less than 1 Q e -
(7:2) —1 I LT
] 2 e[ | e e e e
Cylinder 3 fuel
injector (2) - Always )
Body ground

ECU

ES4843002

Repair fuel injector 3 control circuit fault.

5

Check fuel injector 3 connector

(a) Check if fuel injector 3 connector is not connected
securely or is in poor contact.
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[ Ne >

Reinstall or repair, replace connector.

6 Check fuel injector 3

[ Ne >

(a) Check if fuel injector 3 is normal.

Replace the fuel injector 3.

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.

NG

[ NG >
[ x>

Replace with a new ECU to check if fault
reoccurs.

Conduct test and confirm malfunction
has been repaired.

DTC P0271 00 Cylinder 4 Injector "A" Circuit High
DTC P0270 00 Cylinder 4 Injector "A" Circuit Low
DTC P0204 00 Cylinder 4 - Injector Circuit Open

Control Schematic Diagram

ECU

Cylinder 4 74 2 1

Fuse

Injection Nozzle|

Injection
Nozzle 4

fo~_o]——e Central F/R Box

ES4936001

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

Desc. | Fault Malfunct-| marf.
DT- | Lioti- | Class Fault Store Save as History | Possible Protecti- unct-
c | "D | Defini- | Type | CurrentDTC DTC Causes o ion

tion Measures Light

Cylin-

der4
PO- o
a7 |IeCh / / / /

00 :

Circu-

it High

Cylin' +  Fuel Engi_
PO der 4 Injector 4 ne
- | Inject- - Fuse malf-
20700 or "A" / / / / . Wire / uncti-

Circu- harness on

it Low or light

com-

Cylin- connector

der 4 . ECU eson
PO- | | icnt.

204 | IMect- | / / / /
00 :

Circu-

it

Open

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 fuse

Use circuit diagram as a guide to perform the following
inspection procedures:

(a) Check if fuel injector fuse is blown or no power.

NG > Replace fuse or check the cause for no
power

2 Check fuel injector 4 power supply
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(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition ) ;
- o O [ a 2 I
Cylinder 4 fuel | £\ GINE START !\.
injector (1) - STOP switch ON 12V
Body ground swite Injection
Nozzle 4

\

ES4845002

NG > Repair open fault in fuel injector 4 power
supply.

3 Check fuel injector 4 control circuit

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
Cylinderd fuel | o\ qiNE START [ ]
injector (2) - STOP switch ON ov =
Body ground swite et
njection
Nozzle 4

\

ES4846002

NG > Repair short fault to power supply in fuel
injector 4 control circuit.

4 Check fuel injector 4 control circuit
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(a) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

1D

Multimeter Condition Specified Injection
Connection Condition 3 o Nozzle 4 X
Cylinder 4 fuel

injector (2) - ECU Always Lessthan 1 Q Pl 1| Hh T
(74)
foa] o fiod fod o fiod o fiod fod fud]

Cylinder 4 fuel
injector (2) - Always oo

Body ground

ES4847002

[ Ne >

Repair fuel injector 4 control circuit fault.

5 Check fuel injector 4 connector

(a) Check if fuel injector 4 connector is not connected
securely or is in poor contact.

o>

Reinstall or repair, replace connector.

6 Check fuel injector 4

(a) Check if fuel injector 4 is normal.

[ NG >

Replace the fuel injector 4.

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.

NG > Replace with a new ECU to check if fault
reoccurs.

oK > Conduct test and confirm malfunction
has been repaired.
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DTC P0351 00 Ignition Coil "A" Primary Control Circuit Open
DTC P2301 00 Ignition Coil “A” Primary Control Circuit High
DTC P2300 00 Ignition Coil “A” Primary Control Circuit Low

Control Schematic Diagram

Fuse
@—OCentral F/R Box
ECU
- 2 {>|I|
S —
Ignition Coil 1 81 4
Ignition
Coil 1
ES4946001
Desc. | Fault Mali?r:mt- Malf-
DT- | o 4. | Class | Fault Store Save as History | Possible | 5 " .. | unct-
c | "™PY | Defini- | Type | CurrentDTC DTC Causes ion
°N | tion " Light
Measures
Igniti-
on
Coil
"A" Drive channel
PO- | Prim- self-diagnosis
351 ary / / is / /
00 | Contr- malfunctionin- .
ol g Ignition Engi-
Circu- Coil-1 ne
it Fuse malf-
Open Wire uncti-
" harness on
Igniti- o light
82” . connector com-
“p Drive _chann_el ECU eson
P2- | brim- self-diagnosis
301 ary / / is / /
00 | contr- malfunctionin-
ol g
Circu-
it High
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Desc- Fault Malif(:J:ct- Malf-
DT- rioti- Class | Fault Store Save as History Possible Protecti- unct-
c | "P " | Defini- | Type | CurrentDTC DTC Causes e ion

tion Measures Light

Igniti-

on

E:AO,',I Drive channel
P2- Pri self-diagnosis
300 ;‘r‘; / / is / /

00 Contr- malfungtlonm-

ol

Circu-

it Low

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 fuse

Use circuit diagram as a guide to perform the following
inspection procedures:

(a) Check if ignition coil fuse is blown or no power.

NG > Replace fuse or check the cause for no
power

2 Check ignition coil-1 power supply
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(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition

Ignition coil-1 (1) | ENGINE START

- Body ground | STOP switch ON 12V

‘-
ilalBlE

s
1

Ignition
Coil 1

\

ESE049002

NG > Repair open fault to power supply in
ignition coil-1.

3 Check ignition coil-1 ground

(a) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

o
o

Multimeter Condition Specified
Connection Condition
Ignition coil-1 (2)
- Body ground Always Less than 1 Q
Ignition coil-1 (3) Always Less than 1 O

- Body ground

Ignition
Coil 1

\

ES4850002

NG > Repair open fault to ground in ignition
coil-1.

4 Check ignition coil-1 control circuit
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(a) Turn ENGINE START STOP switch to ON.
(b) Perform the voltage inspection.
Multimeter Condition Specified
Connection Condition TN
Ignition coil-1 (4) | ENGINE START = 3
~Body ground | STOP switch ON oV \_.\_. 3
Ignition
Coil 1
ES4851002
NG > Repair short fault to power supply in
ignition coil-1 control circuit
5 Check ignition coil-1 control circuit
(@) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection. =
[4]3]
Multimeter Condition Specified ————
Connection Condition Ignition
Ignition coil-1 (4 cott
gnt 2880('8'1 )( ) Always Less than 1 Q
ﬁH [ | J”I tl““l
Ignition coil-1 (4)
i Always 0o i o o] o o o o i il
Body ground

[z2] [ze] [z] feo] [ [ezl [es] [ea] [es] feel

S EEE E &

= 11 rm——T T

ECU

ES4852002

NG > Repair ignition coil-1 control circuit fault.

6 Check ignition coil-1 connector

(a) Check if ignition coil-1 connector is not connected
securely or is in poor contact.
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[ Ne >

Reinstall or repair, replace connector.

7 Check ignition coil-1

[ Ne >

(a) Check if ignition coil-1 is normal.

Replace ignition coil-1.

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.

NG

[ NG >
[ x>

Replace with a new ECU to check if fault
reoccurs.

Conduct test and confirm malfunction
has been repaired.

DTC P0352 00 Ignition Coil "B" Primary Control Circuit Open
DTC P2304 00 Ignition Coil “B” Primary Control Circuit High
DTC P2303 00 Ignition Coil “B” Primary Control Circuit Low

Control Schematic Diagram

ECU

Ignition Coil 2

Fuse

@—OCentral F/R Box

: 2 {>|I|

4

Ignition
Coil 2

ES4982001
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5 Fault Malfunct- | s
DT- "est::_ Class | Fault Store Save as History Possible Prc:i,:cti- unct-
c | "D | Defini- | Type | CurrentDTC DTC Causes e ion
tion Measures Light
Igniti-
on
Coil
"B" Drive channel
PO- | Prim- self-diagnosis
352 | ary / / is / /
00 | Contr- malfunctionin-
ol g
Circu-
it
Open
Igniti- Ignition i
on Cgoil-z E,?S'
93,',' Drive channel Fuse malf-
P2- Prim- Self-diggnosis Wire uncti-
3041 ary / / SO / harness / on
00 | contr- malfunctionin- or light
ol 9 connector GQI-
Circu- ECU N
it High
Igniti-
on
90,',' Drive channel
P2- PB self-diagnosis
303 a”r';‘ / / is / /
00 Contr- malfunctionin-
ol 9
Circu-
it Low

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 fuse

Use circuit diagram as a guide to perform the following
inspection procedures:

(a) Check if ignition coil fuse is blown or no power.
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NG > Replace fuse or check the cause for no
power

2 Check ignition coil-2 power supply

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition

Ignition coil-2 (1) | ENGINE START

- Body ground | STOP switch ON 12V

[e]

Ignition
Coil 2

=

ES4854002

NG > Repair open fault to power supply in
ignition coil-2.

3 Check ignition coil-2 ground

(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

o

o

Multimeter Condition Specified
Connection Condition
Ignition coil-2 (2)
_ Body ground Always Lessthan 1 Q
Ignition coil-2 (3) Always Less than 1 O

- Body ground

WWW.DIGITALKHODRO.COM
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NG > Repair open fault to ground in ignition
coil-2.

4 Check ignition coil-2 control circuit

(@) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition

Ignition coil-2 (4) [ ENGINE START

- Body ground | STOP switch ON ov

Ignition

ES4856002

NG > Repair short fault to power supply in
ignition coil-2 control circuit

5 Check ignition coil-2 control circuit

(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition

Ignition coil-2 (4)
_ECU (73) Always Less than 1 Q

Ignition coil-2 (4)

- Body ground Always «

fiod fiod fod fod fod fod i fiod od

ES4857002

NG > Repair ignition coil-2 control circuit fault.
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6 Check ignition coil-2 connector

(a) Check if ignition coil-2 connector is not connected
securely or is in poor contact.

NG > Reinstall or repair, replace connector.

7 Check ignition coil-2

(a) Check if ignition coil-2 is normal.

NG > Replace ignition coil-2.

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.

NG Replace with a new ECU to check if fault
reoccurs.

OK > Conduct test and confirm malfunction

has been repaired.

DTC P0353 00 Ignition Coil "C" Primary Control Circuit Open
DTC P2307 00 Ignition Coil “C” Primary Control Circuit High
DTC P2306 00 Ignition Coil “C” Primary Control Circuit Low

Control Schematic Diagram
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Fuse
@—oCentral F/R Box
ECU
- 2 {>|I|
K] L
Ignition Coil 3|82 4
Ignition
Coil 3
ES4983001
Desc- Fault Mali?:ct- Malf-
DT- | “ioti- Class | Fault Store Save as History | Possible Protecti- unct-
Cc P Defini- | Type | Current DTC DTC Causes ion
°" | tion on | |ight
Measures
Igniti-
on
Coil
" Drive channel
PO- | Prim- self-diagnosis
353 | ary / / is / /
00 | Contr- malfunctionin- v
ol g . Ign_ltlon Engi-
Circu- Coil-3 ne
it - Fuse malf-
Open . Wire uncti-
" harness on
Igniti- or light
(?Qil connector com-
“c? Drive channel . ECU eson
P2- | brim- self-diagnosis
307 ary / / is / /
00 | contr- malfunctionin-
ol 9
Circu-
it High
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Desc. | Fault Malfunct- | matf.
DT- Fiti- Class | Fault Store Save as History Possible Protecti- unct-
c | "P I | Defini- | Type | CurrentDTC DTC Causes ne ion

tion Measures Light

Igniti-

on

98!! Drive channel
P2- Pri self-diagnosis
306 ;'rr; / / is / /

00 Contr- malfungtlomn-

ol

Circu-

it Low

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 fuse

Use circuit diagram as a guide to perform the following
inspection procedures:

(a) Check if ignition coil fuse is blown or no power.

NG > Replace fuse or check the cause for no
power

2 Check ignition coil-3 power supply
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(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition

Ignition coil-3 (1) [ ENGINE START

o

- Body ground | STOP switch ON 12V
Ignition
Coil 3
ES4859002
NG > Repair open fault to power supply in
ignition coil-3.
3 Check ignition coil-3 ground
(a) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection.
Multimeter Condition Specified
Connection Condition 3
Ignition coil-3 (2)
 Body ground Always Lessthan 1 Q
Ignition coil-3 (3 Ignition
9 Body groun(d ) Always Less than 1 Q Coil 3
ES4860002
NG > Repair open fault to ground in ignition
coil-3.

4 Check ignition coil-3 control circuit
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(a) Tu

rn ENGINE START STOP switch to ON.
(b) Perform the voltage inspection.
Multimeter Condition Specified
Connection Condition
Ignition coil-3 (4) | ENGINE START oV
- Body ground | STOP switch ON

o>

Ignition
Coil 3

\

ES4861002

Repair short fault to power supply in
ignition coil-3 control circuit

5 Check ignition coil-3 control circuit
(a) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection.
Multimeter Condition Specified
Connection Condition Ignition
Ignition coil-3 (4 cols
gnt Egﬁo(gz)( ) Always Lessthan 1 Q
?_H_J | | J I|I t LI 1
Ignition coil-3 (4)
a Always o RN EEEE
Body ground

[ NG >

m

2] [ ] [5] [ze]

ES4862002

Repair ignition coil-3 control circuit fault.

6

Check ignition coil-3 connector

(a) Check if ignition coil-3 connector is not connected
securely or is in poor contact.
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NG > Reinstall or repair, replace connector.

7 Check ignition coil-3

(a) Check if ignition coil-3 is normal.

NG > Replace ignition coil-3.

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.

NG Replace with a new ECU to check if fault
reoccurs.

OK > Conduct test and confirm malfunction

has been repaired.

DTC P0354 00 Ignition Coil "D" Primary Control Circuit Open
DTC P2310 00 Ignition Coil “D” Primary Control Circuit High
DTC P2309 00 Ignition Coil “D” Primary Control Circuit Low

Control Schematic Diagram

Fuse

o ——
ECU Central F/R Box

: 2 {>|I|
K] -

Ignition
Coil 4

Ignition Coil 4

ES4977001
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5 Fault Malfunct- | pa)s.
DT- riest?- Class | Fault Store Save as History Possible Prci?:cti- unct-
c | "5 | Defini- | Type | CurrentDTC DTC Causes o ion
tion Measures Light
Igniti-
on
Coil
"D" Drive channel
PO- | Prim- self-diagnosis
354 | ary / / is / /
00 | Contr- malfunctionin-
ol g
Circu-
it
Open
Igniti- - Ignition i
on Cgoil-4 E,’IS'
98!! Drive channel - Fuse malf-
P2- Prim- seIf—di_agnosis . Wire uncti-
310 | "oy / / is / harness / on
00 | contr- malfunctionin- or light
ol 9 connector gom-
Circu- . ECU 4
it High
Igniti-
on
90'! Drive channel
P2- PD self-diagnosis
309 | UV / is / /
00 Contr- malfunctionin-
ol g
Circu-
it Low

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 fuse

(a) Check if ignition coil fuse is blown or no power.

NG > Replace fuse or check the cause for no
power
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2 Check ignition coil-4 power supply

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition

Ignition coil-4 (1) | ENGINE START

[e]
o

- Body ground | STOP switch ON 12V
Ignition
Coil 4
ES4864002
NG > Repair open fault to power supply in
ignition coil-4.
3 Check ignition coil-4 ground
(a) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection.
Multimeter Condition Specified
Connection Condition R
Ignition coil-4 (2)
 Body ground Always Lessthan 1 Q
Ignition
Ignition coil-4 (3) Coil 4
- Body ground Always Lessthan 1 Q
ES4865002
NG > Repair open fault to ground in ignition
coil-4.
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4 Check ignition coil-4 control circuit

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

- Body ground

STOP switch ON

Multimeter Condition Specified
Connection Condition
Ignition coil-4 (4) | ENGINE START oV

[e]

Ignition

Coil

\

4

ES4866002

| Ne >

Repair short fault to power supply in
ignition coil-4 control circuit

5 Check ignition coil-4 control circuit

(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

/
q

- Body ground

Multimeter Condition Specified
Connection Condition R Ignition
Ignition coil-4 (4) Coil 4
Always Lessthan 1 Q
-ECU (83
&) ﬁH | | J”I llun”
Ignition coil-4 (4) Always -

fiod fiod fod fod fodfiod fio iod Eod
(o] oo ] [o2][e3] o] [es] e [57]
[ [es]

(21 el [ feol [l 2]
[es1 o] (7 [ee] feo] ol (2]

fdl (1] [rz]
el [ee] o]
el [er] [ee]
[l =] (]

ES4867002

[ Ne >

Repair ignition coil-4 control circuit fault.
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6 Check ignition coil-4 connector

(a) Check if ignition coil-4 connector is not connected
securely or is in poor contact.

NG > Reinstall or repair, replace connector.

7 Check ignition coil-4

(a) Check if ignition coil-4 is normal.

NG > Replace ignition coil-4.

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.

NG > Replace with a new ECU to check if fault

reoccurs.

OK Conduct test and confirm malfunction
has been repaired.

DTC P1555 00 Throttle Actuator Electrical Malfunction
DTC P1554 00 Return Spring Check Max Error
DTC P1561 00 Not Plausible Error of DV-E Position Deviation

Control Schematic Diagram
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A=
ECU
Signal | 77 6
|
|
Power | 107 3 |
Source |
Signal 78 5
2
Ground} 88 J
Actuator| g9 4
Motor +
Actuator| 100 1
Motor -

Electronic Throttle

ES4016001
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besc.| Fault _ . Mali?: | matt-
DT- | 2" | Class | Fault Store Save as History | Possible | o .. | unct-
C gn Defini- [ Type | Current DTC DTC Causes on lon
tion Measures Light
Throt- After ignition
tle switch is
P1- Actu- turned to ON,
555 ator / / the system /
00 Elect- will command
rical DVE to open
Malfu- to a certain
nction opening by
ECU, and
Rert‘ur- check if DVE
_ can be
P1- | Sprin- reached
554 | g / / within the /
00 ER/IGC- specified
ax time, and then
Error check if DVE
can be
returned
within the
specified
time; if it
cannot reach i
the specified Electronic Engi-
position within | DTC is deleted Throttle L
the specified after 40 Wire mat.-
time, it is consecutive harness i
determined as | warm-up cycles or I'O?1t
P1555; if it without faults connector N
cannot return ECU com-
Not to the eeen
Plau- specified
sible range within
p1. | Error the specified
561 | °f DV- / / time after /
00 E opening, it is
Positi- determined as
on P1554. When
Devi- ECU drives
ation throttle, ECU
will always
compare the
target
opening with
the actual
throttle
feedback
opening.
When
deviation
between the
target and the
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Malfunct- | paois.

DT- Fiti- Class | Fault Store Save as History Possible Prc:(t):cti- unct-
C P Defini- | Type | Current DTC DTC Causes ion

on . on :
tion Measures Light

Desc- Fault

actual
exceeds a
certain value
and itis
confirmed
after a period
of time, it will
be
determined as
P1561.

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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) Check if electronic throttle connector is not connected
securely or is in poor contact.

NG > Reinstall or repair, replace connector.

2 Check electronic throttle motor wire harness
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(a) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
Electronic
throttle (1) - ECU Always Less than 1 Q i | T
(100) '_I"H_| | | [ 171 -
Electronic fiod i i od o Fod o7 fod iod il
throttle (4) - ECU Always Lessthan 1 Q
(99)
ﬁ_ﬂ_1 | | 1 I|I ; [T 11 |

ECU

ES4869002

NG > Repair electronic throttle motor wire
harness.

3 Check voltage of electronic throttle connector

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified

Connection Condition
Electronic —
ENGINE START
throttle (1) - Body . oV
ground STOP switch ON
Electronic Throttle
ES4870002
NG > Repair short fault to power supply in
electronic throttle connector.

4 Check electronic throttle connector resistance
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(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition R
Electronic
throttle (2) - Always Ground
Body ground .
Electronic Throttle

\

ES4871002

NG > Repair short to ground in electronic
throttle connector wire harness

5 Check electronic throttle

(a) Check if electronic throttle is normal.

NG > Replace electronic throttle.

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.

NG Replace with a new ECU to check if fault
reoccurs.

oK > Conduct test and confirm malfunction

has been repaired.

DTC P2565 00 Turbocharger Boost Control Position Sensor "A" Circuit High

DTC P2564 00 Turbocharger Boost Control Position Sensor "A" Circuit Low

DTC P0244 77 Turbocharger/Supercharger Wastegate Actuator "A" Range/
Performance
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Turbocharger/Supercharger Wastegate Actuator "A" Range/
DTC P0244 37 Performance

Turbocharger/Supercharger Boost Control "A" Position

DTC PO03A 00 Exceeded Learning Limit

Control Schematic Diagram

ECU Power | 109 6
Source
signall 2 4
Ground| 83 5
Motor +31 1
Motor - 32 3
Wastegate Control Valve

ES4978001

Fault IVlatlif:;Jnnc- ':fsg
DT- | Descripti- | Class | Fault Store Save as Possible | Protecti- tion
Cc on Defini- | Type | Current DTC | History DTC Causes on Lia-
tion Measur- hg
t
es
Turbochar-
ger Boost
P2- Control
565 Position / / / /
00 | Sensor"A"
Circuit
High Vehicle Electron- Engi-
Turbochar- power-on ic Waste ne
ger Boost Gate malf-
P2- Con_t_rol . Wire u.nct-
564 P03|t|o"n ) / / / harness / ion
00 | Sensor "A or light
Circuit connect- com-
Low or es
on
Turbochar- " - ECU
ger/ Ignt't'r? n
) switch is
PO- | Supercha turned ON, 9
244 rger / / V< batt / /
77 | Wastegate — varery
Actuator voltage < 16
"A" Range/ v
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Malfunc-
Fault tion

DT- | Descripti- | Class | Fault Store Save as Possible | Protecti- ti
Cc on Defini- | Type | Current DTC | History DTC Causes on lon

tion Measur- | “%
es

Malf-
unc-

Performa-
nce

Turbochar-
ger/
Supercha-

PO- rger
244 | Wastegate / / / /
37 Actuator
"A" Range/
Performa-
nce

Turbochar-
ger/

Supercha-
PO- | rger Boost
03A | Control "A" / / / /
00 | Position
Exceeded
Learning
Limit

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 waste gate control circuit
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(a) Disconnect ECU connector and electronic waste gate
connector.
(b) Turn ENGINE START STOP switch to OFF. I
(c) Perform the resistance inspection. -
o O
Multimeter Condition Specified
Connection Condition
Electronic waste P L L T
ate (4) - ECU Always
] ((7)9) Y Less than 10 5] . e | o o o o e o
J|m
ﬁJL1 | | ||I|I f [ I 11 ||
ECU ES4873002
NG > Repair electronic waste gate control wire
harness.

2 Check electronic waste gate wire harness voltage

(a) Turn ENGINE START STOP switch to ON.
(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
Electronic waste =

- ENGINE START Wastegate Control Valve
gateg(r?)LnSOdy STOP switch ON 5V J

-

ES4874002

NG > Repair short fault to power supply in
electronic waste gate wire harness.

3 Check electronic waste gate wire harness resistance
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(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

Wastegate Control Valve

\

ES4875002

Multimeter Condition Specified
Connection Condition R
Electronic waste
gate (4) - Body Always oo
ground
Electronic waste
gate (5) - Body Always oo
ground
NG > Repair short fault to ground in electronic

waste gate wire harness.

4 Check electronic waste gate connector

(a) Check if electronic waste gate is not connected securely
oris in poor contact.

NG > Reinstall or repair, replace connector.

5 Check electronic waste gate

(a) Check if electronic waste gate is normal.

NG > Replace electronic waste gate.

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.

NG > Replace with a new ECU to check if fault
reoccurs.
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[ ok >

Conduct test and confirm malfunction
has been repaired.

DTC P0234 00 Turbocharger/Supercharger Overboost Condition

DTC P0299 00 Turbocharger/Supercharger "A" Underboost Condition

DTC P0238 00 Turbocharger/Supercharger Boost Sensor "A" Circuit High

DTC P0237 00 Turbocharger/Supercharger Boost Sensor "A" Circuit Low

DTC P1204 00 Turbocharger/Supercharger Boost Sensor "A" Circuit Range/
Performance

DTC P1205 00 Turbocharger/Supercharger Boost Sensor "A" Circuit Range/
Performance

DTC P0236 22 Turbocharger/Supercharger Boost Sensor "A" Circuit Range/
Performance

DTC P0236 21 Turbocharger/Supercharger Boost Sensor "A" Circuit Range/
Performance

Control Schematic Diagram

ECU

Temperature| 62

Signal

Analog |47

Ground

Pressure| 46

Signal

Power |19

Supply

Boost
Pressure

Sensor
ES4979001
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Malfunct- | paois.

DT- [r)lestf- Class | Fault Store Save as History Possible Prc:?:cti- unct-
c | "P™ | Defini- | Type | CurrentDTC DTC Causes ion

on . on :
tion Measures Light

Fault

Turb-

ocha-

rger/
Supe-

PO-

934 | rchar-| / / / /

ger
00 Over-

boost
Cond-
ition
Turb-
ocha-
rger/
Supe-
PO- | rchar-
299 | ger / / / / /
00 "A"
Unde-
rboost
Cond-
ition - Boost
Turb- pressure/ Engi-
ocha- temperat- ne
rger/ ure malf-
Supe- sensor uncti-

PO- | rchar- - Wire on
238 | ger / / / / harness / light
00 Boost or com-
Sens- connector eson
Or IIAII . ECU

Circu-
it High

Turb-
ocha-
rger/
Supe-
PO- | rchar-
237 | ger / / / / /
00 | Boost
Sens-
or"A"
Circu-
it Low

Turb-
ocha-
rger/
Supe-
rchar-
ger

P1-
204
00
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Desc- Fault Maligj:ct- Malf-
DT- rioti- Class | Fault Store Save as History Possible Protecti- unct-
C P Defini- | Type | Current DTC DTC Causes ion

on . on :
tion Measures Light

Boost
Sens-
or"A"
Circu-
it
Rang-
el
Perfo-
rman-
ce

Turb-
ocha-
rger/
Supe-
rchar-
ger
Boost
Sens-
or"A"
Circu-
it
Rang-
el
Perfo-
rman-
ce

Turb-
ocha-
rger/
Supe-
rchar-
ger
Boost
PO-
236 | Sens-| / / / /
22 | oA
Circu-
it
Rang-
el
Perfo-
rman-
ce

P1-
205
00
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Malfunct- | paois.

DT- [r)lestf- Class | Fault Store Save as History Possible Prci?:cti- unct-
c | "P™ | Defini- | Type | CurrentDTC DTC Causes ion

on . on :
tion Measures Light

Fault

Turb-
ocha-
rger/
Supe-
rchar-
ger
Boost
Sens-
or"A"
Circu-
it
Rang-
el
Perfo-
rman-
ce

PO-
236
21

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 turbocharger assembly line

(a) Check if boost pressure sensor is installed in place.

(b) Check each pipeline of turbocharger assembly for cracks
or falling off.

NG > Check and repair wire harness between
boost pressure sensor and ECU.

2 Check boost pressure/temperature sensor power supply circuit voltage
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(a) Turn ENGINE START STOP switch to ON and start
engine.

(b) Perform the voltage inspection.

Multimeter Condition Specified |+L|
Connection Condition ° o

Boost Pressure Sensor
Boost pressure/

temperature
sensor (2) - Body Always SV
ground
ES4877002
NG > Check and repair wire harness between

boost pressure sensor and ECU.

3 Check boost pressure/temperature sensor signal circuit

(a) Turn ENGINE START STOP switch to ON.
(b) Perform the resistance inspection.
Multimeter Condition Specified
Connection Condition
Boost pressure/
temperature
sensor (1) - ECU Always Less than 1.0 . .l | ) .l. ——
(46) - = =
49150]51|52]53]54|55]56|57]58|59|60]61 62|63 64
Boost pressure/ T iafis[zoferfezlzafaalaslaslaralaslol otz [
temperature 1]2]3]4]5]6]7]8]9]10[11]12]13]14]15]16
sensor (3) - ECU Always Less than 1 Q
(62) L e — )
-
ECU
ES4878002
NG > Check and repair wire harness between

boost pressure sensor and ECU.

4 Check boost pressure/temperature sensor

(a) Check sensor connection part for debris and damage.
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[ Ne >

Clean or replace boost pressure/
temperature sensor.

5

Check boost relief valve

[ Ne >

(a) Check boost relief valve for damage or poor connection.

Clean or replace boost relief valve.

6

Check exhaust gas by-pass valve

(a) Check exhaust by-pass valve for damage or poor

connection.

[ Ne >

Clean or replace exhaust by-pass valve.

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.

NG

| e >
[ x>

Replace with a new ECU to check if fault

reoccurs.

Conduct test and confirm malfunction

has been repaired.

DTC P1301 00 Auxiliary Water Pump Dry Run Error

DTC P261D 00 Coolant Pump "B" Control Circuit High

DTC P261C 00 Coolant Pump "B" Control Circuit Low

DTC P261A 00 Coolant Pump "B" Control Circuit Open

DTC P1303 00 Auxiliary Water Pump Out Of Voltage Error
DTC P1304 00 Auxiliary Water Pump Over Current

DTC P1305 00 Auxiliary Water Pump Over Temperature Error
DTC P1306 00 Auxiliary Water Pump Feedback Signal High
DTC P1307 00 Auxiliary Water Pump Feedback Signal Low
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DTC P1308 00 Auxiliary Water Pump Stall Error
DTC P1309 00 Auxiliary Water Pump Under Voltage
Control Schematic Diagram
ECU
) Fuse
Signal {106 2 l—@—oCentral F/R Box
Controll : BE—
Electronic
Water
Pump
ES4981001
® Fault Malfunct- | pqf.
DT- nest::_ Class | Fault Store Save as History | Possible Prc;(t):cti- unct-
c | "P " | Defini- | Type | CurrentDTC DTC Causes te ion
tion Measures Light
Auxili-
ary
P1- | Water
301 | Pump / / / / /
00 Dry
Run
Error
C:r?tl- Electric Engi_
Pump Water ne
P2' IIBII Pump malf—
61D Contr- / / / / . Wire / uncti-
00 ol harness on
Circu- or light
it High connector com-
ECU eson
Cool-
ant
p2- | PhP
6(; é) Contr- / / / / /
ol
Circu-
it Low
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Malfunct-
Fault ion | Malf

DT- [r)lestf Class | Fault Store Save as History Possible Protecti- unct-
c | "5 | Defini- | Type | CurrentDTC DTC Causes o ion
tion M Light
easures

Cool-
ant
Pump

P2- "B"
61A | Contr- / / / / /
00 ol
Circu-
it
Open

Auxili-
ary
Water
P1- | Pump
303 Out / / / / /
00 Of
Volta-
ge
Error

Auxili-
ary
P1- | Water
304 | Pump / / / / /
00 Over
Curr-
ent

Auxili-
ary
Water
P1- | Pump
305 | Over / / / / /
00 | Temp-
eratu-
re
Error

Auxili-
ary
Water

P1-
Pump
306 Feed- / / / / /
00 back
Signal
High

Auxili-
ary

P1-

sor | Pt

00 Feed-

back
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Malfunct- | w115

DT- rioti- Class | Fault Store Save as History Possible Prc:i,:cti- unct-
C P Defini- | Type | Current DTC DTC Causes ion

on . on :
tion Measures Light

Desc- Fault

Signal
Low

Auxili-
S| oary
P1 Water
308

00 Pump
Stall
Error

Auxili-
ary
P1- | Water
309 | Pump / / / / /
00 | Under
Volta-

ge

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 battery voltage

(a) Check if battery terminals are corroded or loose.
(b) Check battery voltage with a digital multimeter.

NG > Check and repair battery.

2 Check fuse

(a) Check if electric water pump fuse is blown or no power.

NG > Replace electric water pump fuse or
check the cause for no power.

3 Check electric water pump power supply
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(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Electronic Water Pump

\

ES4881002

Multimeter Condition Specified
Connection Condition
Electric water

pump (1) - Body Always 12V
ground
NG > Repair or replace wire harness between

electric water pump terminal (1) and
engine compartment fuse and relay box.

4 Check electric water pump control circuit

(@) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
Electric water

pump (3) - ECU Always Lessthan 1 Q
(106)

(c) Turn ENGINE START STOP switch to ON.
(d) Perform the resistance inspection

Multimeter Condition Specified
Connection Condition

Electric water
pump (3) or ECU
(106) - Body
ground

Always oo

@oan)
N,

Electronic Water Pump

DR EREEEE
EEEEEERIEE

-

ECU

ES4882002

Electric water
pump (3) or ECU
(106) - Battery
positive

Always oo

NG > Repair or replace wire harness or

connector (ECU - electric water pump).
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5 Check electric water pump signal feedback circuit

(@) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection

Multimeter Condition Specified
Connection Condition

@n '

Electronic Water Pump

Electric water

pump (2) - ECU Always Lessthan 1 Q
(92) imm N S o
(c) Turn ENGINE START STOP switch to ON. o o i o e o o e ]
(d) Perform the resistance inspection. N[zl o [ el
2] [s3][e4] e8] [ee]
Multimeter Condition Specified
Connection Condition
J'_LI_| || ||I|I IIIIIIIII
Electric water -
pump (2) or ECU ECU
(92) - Body AIways > ES4883002

ground

Electric water
pump (2) or ECU
(92) - Battery Always o
positive

NG > Repair or replace wire harness or

connector (ECU - electric water pump).

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.

NG > Replace with a new ECU to check if fault

reoccurs.

OK Conduct test and confirm malfunction
has been repaired.

DTC P0325 00 Knock Sensor Signal Circuit Voltage Too Low

Knock/Combustion Vibration Sensor 1 Circuit High Bank 1 or

DTC P0328 00 Single Sensor

Knock/Combustion Vibration Sensor 1 Circuit Low Bank 1 or

DTC P0327 00 Single Sensor

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

Control Schematic Diagram

ECU
igna 89 2
Signal J_
]
Ground | 90 1 T
Knock Sensor
ES4901001
DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- ion
tion on Light
Measures
Knock
Sens-
or
Signal
PO- 4
305 | Cireu- | / / / /
00 it
Volta-
ge
Too
Low i
- Knock Engi
Knoc- Sensor ne
kI . Wire malf
Com- harness uncti-
busti- or on
on connector gt
Vibra- com-
tion ECU eson
PO- Sens-
328 1 / / / / /
o0 | °F
Circu-
it High
Bank
1or
Single
Sens-
or
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DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- [ Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures

Knoc-
k/
Com-
busti-
on
Vibra-
tion
Sens-
or 1
Circu-
it Low
Bank
1or
Single
Sens-
or

PO-
327
00

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 knock sensor signal circuit

(a) Disconnect ECU connector and knock sensor connector.
(b) Turn ENGINE START STOP switch to OFF.

(c) Perform the resistance inspection.

Multimeter Condition Specified _ Knock Sensor
Connection Condition
i - [ [ I ! I
KnoEciléefggc))r (2) Always Less than 1 Q = =
| 2 o e e e o e e
ECU (90) -
Knock sensor (1) Always Less than 1 Q

ECU

ES4884002

NG > Repair or replace wire harness.
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2 Check knock sensor connector voltage

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
Knock sensor (2) | ENGINE START oV
- Body ground | STOP switch ON
Knock sensor (1) | ENGINE START oV
- Body ground | STOP switch ON

[ N6 >

o
o

Knock Sensor

\

ES4885002

Repair short fault to power supply in
knock sensor connector

3 Check knock sensor connector resistance

(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition R
Knock sensor (2) Alwavs -
- Body ground y
Knock sensor (1)
- Body ground Always «

[ N6 >

Knock Sensor

\

ES4886002

Repair short fault to ground in knock
sensor connector wire harness.
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4 Check knock sensor connector

(a) Check if knock sensor connector is not connected
securely or is in poor contact.

| Ne >

Reinstall or repair,

replace connector.

5 Check knock sensor

[ Ne >

(a) Check if knock sensor is normal.

Replace knock sensor.

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.

NG

[ NG >
[ ok >

Replace with a new ECU to check if fault

reoccurs.

Conduct test and confirm malfunction

has been repaired.

DTC P04F0 00 EVAP System High Pressure Purge Line Performance

DTC P0496 00 EVAP System High Purge Flow

DTC P0497 00 EVAP System Low Purge Flow

DTC P0459 00 Evaporative Emission System Purge Control Valve Circuit High
DTC P0458 00 Evaporative Emission System Purge Control Valve Circuit Low

DTC P0444 00 Evaporative Emission System Purge Control Valve Circuit Open

Control Schematic Diagram
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ECU

Fuse

Signal| 94 2 1 @—. Central F/R Box

Canister
Solenoid
Valve

ESE924001

DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures

EVAP
Syst-
em
High
PO- | Pres-
4F0 | sure / / / /
00 | Purge
Line
Perfo-
rman-
ce

- Canister .
ES\;';P Control Engi-
PO- Valve ne

em
496 . / / / / malf-
oo | High Ignition switch + Fuse uncti-
Purge ON - Wire on
Flow harness light
EVAP or com-
Syst- connector es on
Low
Purge
Flow

PO-
497
00

Evap-
orativ-
PO- e
459 | Emis- / / / /
00 sion
Syst-
em
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DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- [ Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures

Purge
Contr-
ol
Valve
Circu-
it High

Evap-
orativ-
e
Emis-
sion
PO- | Syst-
458 em / / / /
00 | Purge
Contr-
ol
Valve
Circu-
it Low

Evap-
orativ-
e
Emis-
sion
Syst-
em
Purge
Contr-
ol
Valve
Circu-
it
Open

PO-
444
00

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 fuse

Use circuit diagram as a guide to perform the following
inspection procedures:

(a) Check if fuse is blown or no power.
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NG > Replace fuse or check the cause for no
power

2 Check canister control valve power supply

(a) Turn ENGINE START STOP switch to ON.
(b) Perform the voltage inspection.
Multimeter Condition Specified
Connection Condition
Canister control — ]
an's ENGINE START
valve (1) - Body STOP switch ON 12V
ground switc Canister Solenoid Valve
ES4891002
NG > Repair open fault in canister control valve

power supply.

3 Check canister control valve control circuit

(@) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition . =
Canister control — (&
ENGINE START N

valve (2) - Body
ground

STOP switch ON oV

Canister Solenoid Valve

\

ES4892002
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NG > Repair short fault to power supply in
canister control valve control circuit.

4 Check canister control valve control circuit

(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

Multimeter Condition Specified 0 (&
Connection Condition =
Canister control Canister Solenoid Valve
valve (2)- ECU Always Lessthan1Q B i &
(94) i I e e
Canister control ot o o o e fod i o o
valve (2) - Body Always oo [ [ o o ] R ] ] [ ]
ground DEEEEEREEEE
J'_LI_I || ||I|I IIIIIIIII

ECU
ES4893002

NG > Repair canister control valve control
circuit fault.

5 Check canister control valve connector

(a) Check if canister control valve connector is not connected
securely or is in poor contact.

NG > Reinstall or repair, replace connector.

6 Check canister control valve
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(a) Disconnect the ca
(b) Check the caniste

nister control valve.
r control valve.

Battery
Connection

Power supply
positive to
canister control
valve No. 1 pin
- Power supply
negative to
canister control
valve No. 2 pin

Condition Specified
Condition
Canister control
12V ntotd valve is not
connecte venting

Canister control

12V connected | | jiveis venting

NG > Replace canister control valve.

7 Reconfirm DTCs

(a) Connect diagnosti

c tester and clear DTCs.

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

corresponding fau

It 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.

[ ne >
OK > Cond

uct test and confirm malfunction

has been repaired.
DTC P0442 00 EVAP System Leak Detected (Small Leak)
DTC P0455 00 EVAP System Leak Detected (Large Leak)
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DT-

Desc-
ripti-
on

Fault
Class
Defini-

tion

Fault
Type

Store
Current DTC

Save as History
DTC

Possible
Causes

Malfunct-
ion
Protecti-
on
Measures

Malf-
unct-
ion
Light

PO-
442
00

EVAP
Syst-
em
Leak
Dete-
cted (-
Small
Leak)

PO-
455
00

EVAP
Syst-
em
Leak
Dete-
cted (-
Large
Leak)

0°C < ambient
temperature <
45°C, ratio of
intake
manifold
pressure to
ambient
pressure <
0.6406,
ambient
pressure >=
70000 Pa,
-4000 Pa <
fuel tank
pressure <
2000 Pa, 11V
< system
voltage < 16
V, engine
starting time >
700s, gas
mixture is
stable and
there is no
fault, engine
idling control
activated,
vehicle speed
<=4 km/h, 2-
0.5*15L<
fuel level <45
+0.5*1.5L, all
fuel injectors
activated, air-
fuel ratio
closed-loop
control
activated,
mass and
flow through
canister valve
meet the
conditions,
0°C < coolant
temperature
when engine
starts <457C,
engine
starting time >
150s, delay
time for

Canister
Control
Valve
Canister
Closed
Valve
Fuel tank
cap

Pipe
ECU

Engi-
ne
malf-
uncti-
on
light
com-
eson
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Desc- Fault Maliigj:ct- Malf-
DT- | ot | Class | Fault Store Save as History | Possible | , .. | unct-
c c?n Defini- | Type | Current DTC DTC Causes o ion
tion Measures Light
entering
diagnosis
when canister
exits high
load >= 20s

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 cap

(a) Check if fuel tank cap is not tightened.

[ N >

Tighten fuel tank cap.

2 Check canister control valve

(a) Disconnect the canister control valve.
(b) Check the canister control valve.

Battery Condition Specified
Connection Condition
Power supply Canister control

positive to 12V ntot d valve is not
canister control connecte venting

valve No. 2 pin
- Power supply
negative to
canister control
valve No. 1 pin

12 V connected

Canister control
valve is venting

[ Ne >

Replace canister control valve.

Check canister closed valve
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(a) Check if canister closed valve is normal.

NG > Replace canister closed valve.

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.

NG > Replace with a new ECU to check if fault
reoccurs.
oK > Conduct test and confirm malfunction
has been repaired.
DTC P0219 00 Engine Overspeed Condition
Desc- Fault Malif::ct- Malf-
DT- | ... | Class | Fault Store Save as History | Possible . | unct-
o ripti- Defini T Protecti- .
on efini- ype | Current DTC DTC Causes & I_Iiorrllt
teh Measures 9
Electronic Engi-
Engi- Accelera- ne
PO ne tor Pedal malf-
- | Over- ; - Electronic uncti-
E tart
v speed / . RO— . Throttle / on
00 Cond light
-ond- . Speed '9
ition Sensor com-
ECU eson

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 General inspection

(a) Check if the engine speed increased artificially beyond the
maximum safe speed.

NG > Clear DTCs.
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2 Check electronic accelerator pedal

(a) Check if electronic accelerator pedal is in the maximum
position, and cannot return to original position.

[ N6 >

Replace electronic accelerator pedal.

3 Check electronic throttle

(a) Check if electronic throttle is stuck in the maximum

position.

[ NG >

Replace electronic throttle.

4 Check speed sensor

[ N6 >

(a) Check if speed sensor and speed calculation are correct.

Replace speed sensor.

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

o>
o>

Replace with a new ECU to check if fault
reoccurs.

Conduct test and confirm malfunction
has been repaired.

DTC P0558 00 Brake Booster Pressure Sensor Circuit High

DTC P0557 00 Brake Booster Pressure Sensor Circuit Low

DTC P1450 00 Br_ake Booster Pressure Sensor Circuit Range/Performance
(High)

DTC Brake Booster Pressure Sensor Circuit Range/Performance

P1451 00 (Low)

Control Schematic Diagram
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ECU

Signal| 12 1 |

Power | 19 3

Source

Ground a7 2 |

Brake Vacuum Sensor
ES4926001

Desc. | Fault Malfunct-| marf.

DT- | . 4. | Class | Fault Store Save as History | Possible | 5 " .. |unct-

C P Defini- | Type | Current DTC DTC Causes ion
on tion on Light

Measures
Brake
Boos-
ter

PO- | Pres-

558 | sure / / / /

00 | Sens- - Brake Engi-
or Vacuum ne
ergu- Sensor malf-
it High Vehicle . Wire uncti-
Brake power-on harness on
Boos- or light
ter connector com-

PO- | Pres- . ECU eson

557 | sure / / / /

00 | Sens-
or
Circu-
it Low
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Malfunct- | paois.

DT- [r)lestf- Class | Fault Store Save as History Possible Prc:?:cti- unct-
c | "P™ | Defini- | Type | CurrentDTC DTC Causes ion

on . on :
tion Measures Light

Fault

Brake
Boos-
ter
Pres-
sure
Sens-

P1- or
450 | Circu- / / / /
00 it
Rang-
el
Perfo-
rman-
ce

(High)

Brake
Boos-
ter
Pres-
sure
Sens-

P1- or
451 | Circu- / / / /
00 it
Rang-
e/
Perfo-
rman-
ce
(Low)

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 brake vacuum sensor wire harness
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(@) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection. B
11213
Multimeter Condition Specified T
Connection Condition R Brake Vacuum Sensor
Brake vacuum
sensor (1) - ECU Always Less than 1 Q 0| | | ——
(12) I I I — I II_.I I I_: | N
Brake vacuum Sl el [eolse ol el eafael sl eliiles
sensor (2) -ECU AIways Lessthan 1 Q 17[18[8] 20[21]22] 23] 24] 25| 26 [27] 28] 29[ 30] 31]32 [
(47) 1 314|5]|6|7]8]9]10]11}12|13]|14]|15]|16
Brake vacuum b =il = d
sensor (3) - ECU Always Less than 1 Q o
(19) ECU
ES4899002
NG > Repair open fault in brake vacuum sensor
wire harness.

2 Check voltage between brake vacuum sensor wire harness and ground

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Y. Specified
Connection Eonditien Condition —
Brake vacuum -
sensor (2) - Body ENGINE .START oV : =
ground STOP switch ON
Brake Vacuum Sensor
ES4800002
NG > Repair short fault to power supply in
brake vacuum sensor wire harness.

3 Check resistance between brake vacuum sensor wire harness and ground
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(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

Brake Vacuum Sensor

\

ES4801002

Multimeter Condition Specified Lil
Connection Condition e o©
Brake vacuum
sensor (2) - Body Always <1Q
ground
NG > Repair short fault to ground in brake
vacuum sensor wire harness.

4 Check brake vacuum sensor connector

(a) Check if brake vacuum sensor connector is not connected
securely or is in poor contact.

NG > Reinstall or repair, replace connector.

5 Check brake vacuum sensor

(a) Check if brake vacuum sensor is normal.

NG > Replace brake vacuum sensor.

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.

NG Replace with a new ECU to check if fault
reoccurs.

oK > Conduct test and confirm malfunction

has been repaired.
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DTC P0571 00 Brake Signal Synchronization Error
Desc. | Fault Malfunct- | marf.
DT- | . 4 | Class Fault Store Save as History | Possible Protecti- | “Nct"
(o P Defini- | Type | Current DTC DTC Causes ion
°N 1 tion on Light
Measures
Engi-
ne
Brake malf-
PO- %Igr?s.l Brake switch ur(;cr:1t|-
571 hr¥)ni / / malfunction / : gra'lt(eh / light
K witc
00 Zation counter > 20 does
Error not
come
on

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 fuse

(a) Check if fuse is blown or no power.

NG > Replace fuse or check the cause for no
power

2 Check brake switch power supply circuit
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(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
o O
Brake switch (1) | ENGINE START 12V
- Body ground | STOP switch ON

ES4183002

o>

Repair open fault in brake switch power
supply circuit.

3 Check voltage of brake switch signal wire harness

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
Brake switch (3) | ENGINE START oV
- Body ground | STOP switch ON
Brake Switch
Brake switch (4) | ENGINE START oV
- Body ground | STOP switch ON

\

ES4184002

[ NG >

Repair short fault to power supply in
brake switch signal wire harness.

4 Check brake switch signal wire harness resistance
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(@) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection.
Multimeter Condition Specified
Connection Condition Brake Switch
Brake switch (3)
_ECU (25) Always Less than 1 Q o I| | i} I|I i
Brake switch (4) — — —

-ECU (23) Always Less than 10 Shile b el el
17]18]19]20]21 2226 27]28|29]30|31|32 [
112|3]4]|5])6|7]8//9]10|11]12|13]|14|15|16

N — — A
-
ECU
ES4885102
NG > Repair open fault in brake switch signal
wire harness.

5 Check brake switch connector

(@) Turn ENGINE START STOP switch to OFF.

(b) Check connector for bad contact, bending, distortion, poor
contact, etc.

NG > Repair or replace connector.

6 Check brake switch

(a) Turn ENGINE START STOP switch to OFF.
(b) Disconnect brake switch connector and check resistance.

Multimeter Condition Specified
Connection Condition
Brake switch pin | Not depressed oo
1 - Brake switch
pin 3 Depressed Less than 1 Q
Brake switch pin | Not depressed Lessthan 1 Q
2 - Brake switch
pin 4 Depressed )
NG > Replace brake switch.
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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.

NG

Replace with a new ECU to check if fault

reoccurs.

[ NG >
[ ok>

Conduct test and confirm malfunction

has been repaired.

DTC P258D 00 Vacuum Pump Control Circuit "A" High
DTC P258C 00 Vacuum Pump Control Circuit "A" Low
DTC P258A 00 Vacuum Pump Control Circuit Open
DTC POSO0F 00 Brake Assist Vacuum Too Low

Control Schematic Diagram

ECU

Vacuum Pump Control |54

”‘472@14@_

Vacuum Pump

Fuse

87| o 30 e +B
85 86—0Central F/R Box

Vacuum
Pump
Relay
(ERLYO01)

ES4927001
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Desc- Fault Malifc:J:ct- Malf-
DT- rioti- Class | Fault Store Save as History Possible Protecti- unct-
c | "P " | Defini- | Type | CurrentDTC DTC Causes e ion

tion Measures Light

Vacu-

um

Pump
P2-
58D | “O0| / / /

00 :

Circu-

it "A"

High

Vacu-

um

Pump
P2- - Brake )
58C Coor;tr- / / / vacuum / Engl-
00 | Gircu- Ignition switch pump mna?f-

it "A" is turned ON, « Wire uncti-

Low 9 V> battery harness on

voltage<= 16 or liaht

Vacu- \Y connector 9

um com-

Pump - ECU eson
P2- SoHT- Battery
58A ol / / / /

00 :

Circu-

it

Open

Brake

Assist
PO-
50F | Vacu-| / / /

00 Too

Low

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 vacuum pump relay and fuse

(a) Check if fuse is blown or no power.
(b) Check if relay terminal is corroded or broken.

(c) Directly apply battery voltage to 2 relay control terminals,
check if relay closes.
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NG > Repair or replace fuse or relay or check
the cause for no power.

2 Check electric vacuum pump connector

(a) Check if electric vacuum pump connector is loose or in
poor contact.

NG > Repair or replace connector.

3 Check electric vacuum pump control circuit

(a) Turn ENGINE START STOP switch to ON.
(b) Perform the voltage inspection.
Multimeter Condition Specified X_
Connection Condition
ECU (54) - Body | ENGINE START oV
ground STOP switch ON S N | ——
f{9 0 I2_|.3 “?:7 585960 Gll_.62 63|64 |
33[34]35 36| 38‘ 39)40)41]42|43]44]45|46]47]48
BT s Telo1s o Lol ottt [
A = - A
-
ECU
ES4167602
NG > Repair short fault to power supply in

vacuum pump relay control circuit.

4 Check vacuum pump relay control circuit
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(@) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
Vacuum pump
relay (85) - ECU Always Lessthan 1 Q
(54)
Vacuum pump
relay (85) - Body Always oo
ground
NG > Repair vacuum pump relay control circuit
fault.

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.

reoccurs.

has been repaired.

OK Conduct test and confirm malfunction

NG > Replace with a new ECU to check if fault

DTC P2123 00 Pedal Pos.Sensor 1 Circ. High Input

DTC P2122 00 Throttle/Pedal Position Sensor/Switch Circuit Low
DTC P2127 00 Throttle/Pedal Position Sensor/Switch Circuit Low
DTC P2128 00 Throttle/Pedal Position Sensor/Switch Circuit High
DTC P2138 00 'cl;i:;c:;tllaetlizt:‘dal Position Sensor/Switch | “E” Voltage

Control Schematic Diagram
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Signal

Power |37

ECU Source —

N

] |
|
|
—
|
|
|

7
Ground|

Signal 30 6 —
|
_____
Power |36 1
Source
Ground 59 5

Electronic Accelerator Pedal

ES4928001

DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- ion
tion on Light
Measures
Pedal
Pos.
P2- | Sens-
123 4 ond / / / /
00 | Circ.
High
Input - Electronic Engi-
Accelera- ne
Throt- tor Pedal malf-
tle/ . i uncti-
Pedal Power-on \rll\;l:r?ess on
Positi- or light
po. | °on connector com-
122 | SNs | / / . ECU /| eson
00 Switc-
h
“D”
Circu-
it Low

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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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1 Check electronic accelerator pedal position sensor

(a) Check if electronic accelerator pedal position sensor is
connected normally.

NG > Reinstall or repair, replace connector.

2 Clear and read DTCs again

(a) Connect diagnostic tester, and then turn ENGINE START
STOP switch to ON.

(b) Clear DTCs, and then slowly and quickly depress the
accelerator pedal several times.

OK > End.

3 Read data flow of accelerator pedal voltage signal

(a) Connect diagnostic tester connector, read data flow of
accelerator pedal 1 and 2 voltage signal.

(b) Then slowly depress the accelerator pedal, observe if the

voltage values displayed on two digital multimeters
change with the depression amount of accelerator pedal.

NG > Repair or replace wire harness

corresponding to unchanged voltage
signal.

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.

NG Replace with a new ECU to check if fault
reoccurs.

OK > Conduct test and confirm malfunction

has been repaired.

DTC P2177 00 System Too Lean Off Idle Bank 1

DTC P2178 00 System Too Rich Off Idle Bank 1
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DTC P2187 00 System Too Lean at Idle Bank 1
DTC P2188 00 System Too Rich at Idle Bank 1
Desc. | Fault Malfunct- | matf.
DT- | oti- | Class Fault Store Save as History [ Possible Protecti- unct-
c gn Defini- | Type | Current DTC DTC Causes o ion
tion Measures Light
Syst-
em
P2- L-lt-:aon
10707 Off / / / /
Idle
Bank Oil supply
1 system
Syst- - Intake
em system
P2- Ilb% - Ignition _
178 Olif / / / system / Eng|_
00 - Upstream ne
Be;nk learning factor Sensor uncti-
exceeds the on
- Downstr- .
Syst- threshold. — light
ém Oxygen SIS
P2- | Too / / / Sensor / s of
187 | Lean i
- W
00 | atldle o
Bank i
1
connector
Syst- . ECU
em
P2- | Too
188 [ Rich / / / /
00 | atldle
Bank
1

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 oil supply system

(a) Check if fuel system is normal.
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[ Ne >

Repair oil supply system.

2

Check gasoline

[ Ne >

(a) Check if gasoline number is normal.

Replace gasoline.

3

Check fuel injector

[ NG >

(a) Check fuel injector for leakage or blockage.

Replace fuel injector.

4

Check ignition system

[ Ne >

(a) Check if ignition coil and spark plug work normally.

Repair or replace ignition coil or spark
plug.

5

Check upstream oxygen sensor heater power supply voltage

(@) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
Upstream
oxygen sensor | ENGINE START 12V
(3) - Body STOP switch ON
ground

WWW.DIGITALKHODRO.COM
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NG > Check wire harness between upstream
oxygen sensor (3) and main relay

6 Check upstream oxygen sensor heater wire harness

(a) Disconnect the upstream oxygen sensor connector.

(b) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition R
Upstream
Upstream Oxygen
oxygen sensor Always Lessthan 1 Q Sensor
(3)- ECU (76) - (11T 1 i i
1 11 I T 00

—1 r LT
fiod i fiod od o fod o fod fiod sl

= 11 rT—T 1

ECU ES4112602

NGy > Repair or replace wire harness.

7 Check upstream oxygen sensor heater resistance

(a) Disconnect the upstream oxygen sensor connector.
(b) Disconnect the ECU connector.
(c) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
Upstream

oxygen sensor
(3) - Upstream
oxygen sensor

(4)

NG > Replace oxygen sensor

At room
temperature

8 Check downstream oxygen sensor power supply
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(a) Turn ENGINE START STOP switch to ON.
(b) Perform the voltage inspection.
Multimeter Condition Specified
Connection Condition
Downstream = = =
oxygen sensor Eggr;IoNpE S-!:[AET 12y Ii!!]l/“ﬁ
(4) - Body switc bE=="
ground ON Downstream
Oxygen
Sensor
ES4114602
NG > Repair short fault to power supply in
downstream oxygen sensor signal
circuit.

9 Check downstream oxygen sensor signal circuit
(@) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection.
CEED
Multimeter Condition Specified
. eqs -Q
Connection Condition - Downstream
e ° Oxygen
Downstream Sensor
oxygen sensor Always Lessthan 1 Q
(2)'ECU(21) ('_'I || T 1  ——
DownStream 4950|151 52|53|54 55]56]57|58]59]60]|61|62]63|64
oxygen sensor 33[34]35[36[37[38]30[40[41[42[43] 44] 45] 46 47]48
yzg Bod Always oo 17]18]19 2%22 23[24]25(26|27|28|29|30|31|32 [
()- Oy 11213 5]16]|7]|8]9]10}11]12]|13|14]|15]16
ground
o
o A
o | 1 [T
ECU
ESE115602
NG > Repair downstream oxygen sensor signal
circuit fault.

10 | Check downstream oxygen sensor connector
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(a) Check if downstream oxygen sensor connector is not
connected securely or is in poor contact.

NG > Reinstall or repair, replace connector.

11 Check downstream oxygen sensor signal voltage changes in dynamic condition

(a) Start vehicle and run it until coolant temperature reaches
normal value, then keep the engine idling.

(b) Reconnect oxygen sensor connector, measure if voltage
between downstream oxygen sensor wire harness 1 and 2
jumps between 0 Vand 1V, and changes 5 to 8 times
within 10 seconds.

Multimeter Condition Specified
Connection Condition
Downstream 0V-1V (change

oxygen sensor 1 5to 8 times
- Downstream Always within 10
oxygen sensor 2 seconds)
NG > Replace downstream oxygen sensor.

12 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 P0480 00 Fan 1 Control Circuit
DTC P0691 00 Fan 1 Control Circuit Low
DTC P0692 00 Fan 1 Control Circuit High
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DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- [ Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures
Fan 1
PO- | Contr-
480 ol / / / / /
00 | Circu- Cooling
it fan low Engi-
Fan 1 speed ne
Po- | Contr- control malf-
691 | ol / / / / relay / uncti-
00 | Circu- Wire on
it Low harness light
or com-
gant1 connector eson
692 ol / / / / /
00 | Circu-
it High

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 fuse

[ NG >

(a) Check if cooling fan fuse is blown or no power.

power.

Replace fuse or check the cause for no

2

Check cooling fan control relay power supply voltage

(a) Measure voltage of cooling fan low speed control relay
connector terminal (using a digital multimeter).

(b) Perform the voltage inspection.

Multimeter Condition Specified

Connection Condition
Fanrelay 1 (1) -

Body ground Always 12v
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NG > Repair or replace engine compartment
fuse and relay box.

3 Check cooling fan control circuit

(a) Disconnect the cooling fan ECU connector.
(b) Disconnect the cooling fan motor connector.
(c) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
ECU (56) - Fan
relay 2 (4) Always Lessthan 1 Q

(d) Check for short to ground in ECU terminal corresponding
to cooling fan.

(e) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
ECU (56) - Body »
ground ahlidigly's

NG > Repair or replace ECU.

4 Check circuit between cooling fan and engine compartment fuse and relay box

(a) Disconnect the cooling fan connector.

(b) Check circuit between cooling fan and engine
compartment fuse and relay box.

(c) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition

Cooling fan (2) -

B145 Always Lessthan 1 Q

(d) Check for short to ground in circuit between cooling fan
and engine compartment fuse and relay box.

(e) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
Cooling fan (2) or
B-145 - Body Always oo
ground
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NG > Repair or replace ECU.

5 Check cooling fan motor

(a) Directly apply battery voltage to cooling fan motor, check if
cooling fan motor operates (do not run the motor in dry
state or water for a long time).

NG > Repair or replace cooling fan motor.

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.

NG > Replace with a new ECU to check if fault
reoccurs.
oK > Conduct test and confirm malfunction
has been repaired.
DTC P0481 00 Fan 2 Control Circuit
DTC P0693 00 Fan 2 Control Circuit Low
DTC P0694 00 Fan 2 Control Circuit High
DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- [ Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures
Fan 2 .
Cooling
PO- | Contr- fan high Engi-
480 ol / / / / speed /
00 | Circu- ) ne
it control malf-
I relay uncti-
Fan 2 -+ Wire on
PO- | Contr- harness light
693 | ol / / / / or / com-
00 | Circu- connector es on
it Low - ECU
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DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures
Fan 2
PO- | Contr-
694 ol / / / / /
00 | Circu-
it High

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 fuse

(a) Check if cooling fan fuse is blown or no power.

power.

NG > Replace fuse or check the cause for no

2 Check cooling fan control relay power supply voltage

(a) Measure voltage of cooling fan high speed control relay
connector terminal (using a digital multimeter).

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
Fanrelay 1(4)- | ENGINE START 12V
Body ground STOP switch ON
NG > Repair or replace engine compartment
fuse and relay box.

3 Check cooling fan control circuit
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(a) Disconnect the cooling fan ECU connector.
(b) Disconnect the cooling fan motor connector.
(c) Perform the resistance inspection.

Multimeter Condition Specified

Connection Condition

Cooling fan (51) -
Fanrelay 2 (1)

Always Lessthan 1 Q

(d) Check for short to ground in ECU terminal corresponding
to cooling fan.

(e) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
Cooling fan (51) - -
Body ground Always

NG > Repair or replace ECU.

4 Check circuit between cooling fan and engine compartment fuse and relay box

(a) Disconnect the cooling fan connector.

(b) Check circuit between cooling fan and engine
compartment fuse and relay box.

(c) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition

Cooling fan (3) -

B-146 Always Lessthan 1 Q

(d) Check for short to ground in circuit between cooling fan
and engine compartment fuse and relay box.

(e) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
B-146 or cooling
fan (3) - Body Always oo
ground

NG > Repair or replace ECU.

5 Check cooling fan motor
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(a) Directly apply battery voltage to cooling fan motor, check if
cooling fan motor operates (do not run the motor in dry
state or water for a long time).

[ N6 >

Repair or replace cooling fan motor.

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.

NG

[ NG >
[ ok>

reoccurs.

Replace with a new ECU to check if fault

has been repaired.

Conduct test and confirm malfunction

DTC P0597 00 Thermostat Heater Control Circuit Open
DTC P0599 00 Thermostat Heater Control Circuit High
DTC P0598 00 Thermostat Heater Control Circuit Low
Coolant Thermostat (Coolant Temperature Below Thermostat
DTC P0128 00 Regulating Temperature)

Control Schematic Diagram

ECU

Signal |88

Fuse

Electronic
Thermostat

: : [6~_o]—eCentral F/R Box

ES4932001
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DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- [ Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures
Ther-
most-
at
w0 | "o
50907 Contr- / / / /
ol
Circu-
it
Open
Ther- ECU s
most- power-on, 9V
at < battery
PO- | Heat- voltage < 16
599 | er / / V, shutting off / /
00 | Contr-
path
.OI inspection is
Qrgu- completed,
it High drive level is
Ther- In operating . Electronic Engi-
most- status, 2 Thermos- ne
at er_vlng cycles, tat malf-
PO- | Heat- idlingSpeed > . Coolant uncti-
598 | er / / 400 rpm, / - . / on
5 duration after gmpera :
Cirou- 1800s, . ECU eson
ambient
Cool- temperature
ant =-10 °C,
Ther- -10°C <
most- coolant
at (- temperature
Cool- at initial start
ant < calibration
Temp- amount 58°C
PO- | eratu-
128 re / / / /
00 | Below
Ther-
most-
at
Regu-
lating
Temp-
eratu-
re)
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DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 battery voltage

(a) Check if battery terminals are corroded or loose.

(b) Check battery voltage (Not less than 12 V) with a digital
multimeter.

NG > Check and repair battery.

2

Check electronic thermostat fuse

(a) Check if fuse is blown or no power.

NG > Replace fuse or check the cause for no

power.

3

Check electronic thermostat connector

(a) Check if electronic thermostat connector is loose or in
poor contact.

NG > Repair or replace connector.

Check electronic thermostat power supply voltage
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(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
Electronic
thermostat (1) - SE"FISI:I’NE ?LASL 12V
Body ground swite

Electronic Thermostat

\

ESE117802

o>

Repair wire harness fault of electronic
thermostat power supply.

5 Check electronic thermostat control circuit

(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition B

ECU (88) -

Electronic Always Lessthan 1 Q
thermostat (2)

D TP

= 11 T

ECU

ESE118002

[ N6 >

Replace wire harness or connector.

6 Check electronic thermostat

(a) Measure resistance of electronic thermostat, and check
for short or openiin it.
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NG > Replace electronic thermostat.

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.

NG > Replace with a new ECU to check if fault

reoccurs.

OK Conduct test and confirm malfunction
has been repaired.

DTC P0645 00 A/C Compressor Relay Control Circuit
DTC P0647 00 A/C Compressor Relay Control Circuit High
DTC P0646 00 A/C Compressor Relay Control Circuit Low

Control Schematic Diagram

Air
Compressor
ECU Clutch
et h
“_D'_ . Fuse
@L

) 30—. +B
AIC Compressor Relay |2 85 186 o Central
F/R Box

A/C Compressor
Relay
(ERLY19)

ES4933001
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DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- [ Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures
A/IC
Com-
press-
PO- or
645 | Relay / / / /
00 | Contr-
ol
Circu-
it
A/C . AC Engi-
Com- compres- ne
press- Ignition switch sor relay. maI{.-
PO- | or is turned ON, . Wire uncti-
647 | Relay / / 9 V> battery / harness / |'O?1’[
00 | Contr- voltage<= 16 or dlg
ol \Y connector r?Sts
.tC;:c.:ur; - ECU come
) Battery on
A/IC
Com-
press-
PO- or
646 | Relay / / / /
00 | Contr-
ol
Circu-
it Low

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 A/C compressor relay

(a) Check if A/C compressor relay is normal.

NG > Replace A/C compressor relay

2 Check compressor control circuit
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(a) Turn ENGINE START STOP switch to ON.
(b) Perform the voltage inspection.
Multimeter Condition Specified §
Connection Condition
ECU (42) - Body | ENGINE START oV
ground STOP switch ON o] ]
» I I | I | I | ~
R EEERRnET NN EEEN
T2 T3 [+ s [o ] [alé lofulizlselishe |
L1 1
h o 1 [T 4
|
ECU
ESE128802
NG > Repair short fault to power supply in

compressor relay control circuit.

3 Check compressor relay control circuit

(a) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
Relay ((ig)) -ECU Always Less than 1 Q
Relay (85) -
Body ground Always i
NG > Repair compressor relay control circuit
fault.

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.

NG > Replace with a new ECU to check if fault
reoccurs.
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OK > Conduct test and confirm malfunction
has been repaired.
DTC P0560 00 System Voltage Unstable
DTC P0562 00 System Voltage Low
DTC P0563 00 System Voltage High
Desc. | Fault Malfunct- | malf-
DT- | . 4. | Class | Fault Store Save as History | Possible | 5 " .. |unct-
C g n | Defini- Type | Current DTC DTC Causes on ion
tion Measures Light
Engi-
Syst- ne
po- | .em Vehicle speed - Generat- malf-
Volta- > 20 s, time or uncti-

560 / / . / /

00 ge after starting Battery on
Unst- >180s ECU light
able com-

eson

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 Checking Alternator

(a) Check if alternator voltage is between 12 and 14 V.

[ NG >

Replace generator.

2 Check battery

(a) Check if battery is leaking or damaged.

[ Ne >

Replace battery.

3 Check ECU ground
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(a) Turn ENGINE START STOP switch to OFF. i
(b) Perform the resistance inspection.
Battery Condition Specified
Connection Condition
ECU (63) - Body
ground Always Lessthan 1 Q ]
ECU (64) - Body SV I B
ground Always Lessthan1Q = — —
IlF2o]s0]51]52]53]54] 5556 [57] 58] 9] 60] 61 [ 62 [63]Ell]
ECU (1 1 1) - !!!17 1; 1; 2: ;I 2§ 22 ‘Z‘i gé 22 2728|129 ;O 31 gi -
Body ground Always LeSS than 1 Q Hll 2f3]a]5]6]|7[8]9]10]11]12[13]14]15|16 s%
T | I J
ECU (112) - \ = -
Body ground Always Less than 1 Q N I
ECU
ES4123802
NG > Repair open fault in ECU ground 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.

NG > Replace with a new ECU to check if fault
reoccurs.
oK > Conduct test and confirm malfunction
has been repaired.
DTC u0073 88 Control Module Communication Bus "A" Off
DTC uo0101 87 Lost Communication with TCM
DTC U0126 87 Lost Communication with SAM
DTC uo0129 87 Lost Communication with ESP Module
DTC U0140 87 Lost Communication with BCM
DTC uo0151 87 Lost Communication with Restraints Control Module
DTC U0155 87 Lost Communication with ICM
DTC uo0164 87 Lost Communication With CLM
DTC u0214 87 Lost Communication with Passive Entry Passive Start (PEPS)
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DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- [ Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures

Contr-
ol
Mod-

Uo- ule

Com-
073 . / / / /
gg | muni-

cation
Bus
IIAII
Off

Lost
Com-
muni- / / / /
cation

with

TCM

Lost
Com-

Uo- ;
muni-

7]l / ENGINE / /
87 | “with START STOP Engi-
SAM switch ON, . ne
power-on time + Wire malf-
Lost > 2.5, 8.95 V hamesy uncti-
Com- +0.09V < o , on
iyl ug battery crET light
129 cation / / voltage < / - CAN fault / com-
g7 | with 16.02V +0.09 eson
ESP V
Mod-
ule

Lost
uo- | 2on
18470 cation / / / /
with
BCM

Lost
Com-
muni-
cation
UOo- | with
151 | Restr- / / / /
87 aints
Contr-
ol
Mod-
ule

uo-
101
87
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DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures

Lost
Com-
Uo- .
155 | Muni- / / / /
87 cat_lon
with
ICM

Lost
Com-
uo- X
164 | Mun- / / / /
87 cat_lon
With
CLM

Lost
Com-
muni-
cation

with
Uo- | Passi-
214 ve / / / /

87 | Entry
Passi-

ve

Start
(PEP-

S)

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 (Refer to CAN system)
DTC P1212 00 Vehicle Speed Sensor "A" Circuit Range/Performance
DTC P0503 00 Vehicle Speed Sensor "A" Circuit Intermittent/Erratic/High
DTC P0500 00 Vehicle Speed Sensor "A" Circuit
DTC P0501 66 Vehicle Speed Sensor "A" Circuit Range/Performance
DTC P0501 65 Vehicle Speed Sensor "A" Circuit Range/Performance
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DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures

Vehic-
le
Spee-
d
Sens-
P1- | or"A"
212 | Circu- / /

00 it
Rang-
el
Perfo-
rman-
ce

Vehic-
le
Spee-
d
Sens-
or IlAll

PRl ~ B
503 C'rif“ / / / /

00

Starting
completed

Engi-

Inter- ne

mitte-
malf-

nt/ 10 km/h < -
Errati- vehicle speed ESP uncti

o/ < 250km/h - CANline ,ig?,t
High o

Vehic- eson
le
Spee-
d
Sens-
or"A"
Circu-
it
Vehic-
le
Spee-

d Fuel cut-off,
Sens- engine
PO- | or"A" coolant
501 | Circu- / / >-10°C, 1520 / /
66 it rom < engine
Rang- speed <

e/ 4000 rpm
Perfo-
rman-

ce

PO-
500
00

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures
Engine
: coolant
Ve|2|c- temperature >
Spee- -10 C, all
d intake valves
arein
PO- gre , : atlc:ivatedd
. states an
560; C"}?u' / / two camshaft / !
Rang- cycles have
o/ elapsed after
Perfo- fugl cut-off,
man- engine speed
ce > 2000 rpm,
intake load >
86.25%

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 CAN signal sent by ESP

(a) Check if CAN signal sent by ESP is too high.

NG > Replace ESP.
[ ok >

OK Check CAN communication system
DTC P0460 00 Fuel Level Sensor "A" Circuit
DTC P0461 29 Fuel Level Sensor "A" Circuit Range Performance
DTC P0462 00 Fuel Level Sensor “A” Circuit Low
DTC P0463 00 Fuel Level Sensor "A" Circuit High
DTC P25B0 00 Fuel Level Sensor "A" Stuck

Control Schematic Diagram
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Fuel| 21 3
Sensor +
Fuel
Auéi_liary 22 4 SIG [] Fuel Level Sensor
igna
Sensor| 5 2]-
Ground
Oil Pump
Instrument
Cluster
ES4934001
DT- | Desc-| Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- ion
tion on Light
Measures
Fuel
Po- | £2re
463 or "A" / / / / /
00 :
Circu-
it High
Fuel
Fuel .
Level ue Engi-
Level
PO- | Sens- Sensor ne
462 or / / / / i / malf-
00 “p» Wire uncti-
Circu- harness on
it Low or light
connector com-
Lost Instrume- es on
Com_- nt cluster
muni-
UO- | cation
676 | with / / / / /
00 Fuel
Level
Sens-
Or IIAII
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DT-

Fault
Class
Defini-

tion

Desc-
ripti-
on

Fault
Type

Store

Current DTC

DTC

Save as History

Possible
Causes

Malfunct-

Measures

Malf-
unct-
ion
Light

ion
Protecti-
on

PO-
461
29

Fuel
Level
Sens-
or"A"
Circu-

it /
Rang-

e
Perfo-
rman-

ce

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 oil level sensor wire harness

(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
Instrument
cluster (21) - Always Lessthan 1 Q
Fuel pump (3)
Instrument
cluster (5) - Fuel Always Lessthan 1 Q
pump (2)
Instrument
cluster (22) - Always Lessthan 1 Q

Fuel pump (4)

o>

Repair open fault in oil level sensor wire
harness.

WWW.DIGITALKHODRO.COM
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Instrument Cluster

Oil Pump

ES4125802
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2 Check oil level sensor connector voltage

(@) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

ES4126802

Multimeter Condition Specified
Connection Condition
Fuel pump (2) - | ENGINE START oV
Body ground STOP switch ON
Fuel pump (3) - | ENGINE START oV
Body ground STOP switch ON
Fuel pump (4) - | ENGINE START oV
Body ground STOP switch ON
NG > Repair short fault to power supply in oil
level sensor connector.

3 Check oil level sensor connector resistance

(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
Fuel pump (2) -
Body ground Always *
Fuel pump (3) - -
Body ground Always
Fuel pump (4) - Always -

Body ground

o
e X}

Oil Pump

\

ES4127802

NG > Repair short fault to ground in oil level
sensor connector wire harness.

4 Check oil level sensor connector

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

(a) Check if oil level sensor connector is not connected
securely or is in poor contact.

NG > Reinstall or repair, replace connector.

5 Check oil level sensor

(a) Check if oil level sensor is normal.

NG > Replace oil level sensor.

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.

NG > Replace with a new instrument cluster to

check if fault reoccurs.

OK Conduct test and confirm malfunction
has been repaired.

DTC P0629 00 Fuel Pump “A” Control Circuit High
DTC P0628 00 Fuel Pump “A” Control Circuit Low
DTC P0627 00 Fuel Pump “A” Control Circuit Open

Control Schematic Diagram

ECU

Oil Pump

Fuse

,1‘471@54@_

ul Se b L.p
oil Pump relay [ 85 86—. Central

F/R Box
Fuel Pump

Relay
(ERLY13)

ES4935001
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DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- [ Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures
Fuel
Pump
“A”
PO-
627 | CO0 | / / / /
00 | Gircu-
it
Open - Fuel Engi-
Fuel Eel':;np ne
Pump .y malf-
PO- | “A” - Wire uncti-
628 | Contr- |/ / / / harness / on
00 ol or light
Circu- connector com-
it Low + Instrume- eson
Fuel nt cluster
Pump
PO- “A”
629 | Contr- / / / / /
00 ol
Circu-
it High

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 battery voltage

(a) Check if battery terminals are corroded or loose.
(b) Check battery voltage with a digital multimeter.

NG > Check and repair battery.

2 Check fuel pump relay and fuse
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(a) Check if fuel pump fuse is blown or no power.
(b) Check if relay terminal is corroded or broken.

(c) Directly apply battery voltage to 2 relay control terminals,
check if relay closes.

(d) Turn ENGINE START STOP switch to ON.
(e) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
Fuel pump relay
(30) - Body Always 12V
ground

Fuel pump relay | - ~\NE START

(86) - Body : 12V
ground STOP switch ON
NG > Repair or replace fuse or relay
3 Check fuel pump circuit voltage
(a) Turn ENGINE START STOP switch to ON.
(b) Perform the voltage inspection.
Multimeter Condition Specified
Connection Condition &
°o o (1 ]2[3[4 5]
Fuel pump (5) - Always 12V Z
Body ground Oil Pump

-

ES4129802

NG > Repair or replace wire harness.

4 Check fuel pump connector

(a) Check if fuel pump connector is infirmly connected or
poorly contacted.

NG > Repair or replace connector.

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM

03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

021 62 99 92 92

5 Check fuel pump relay control circuit

(@) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection.

(c)

[ NG >

(85) - ECU (41)

Multimeter Condition Specified
Connection Condition
Fuel pump relay Always Less than 1 O

Perform the resistance inspection

- Body ground

Multimeter Condition Specified
Connection Condition
Fuel pump relay
(85) or ECU (41) Always oo

Replace oil level sensor.

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.

[ NG >
[ k>

Replace with a new ECU to check if fault
reoccurs.

OK Conduct test and confirm malfunction

has been repaired.

DTC

P0339 00 Crankshaft Position Sensor “A” Circuit Intermittent

DTC

P2617 00 Crankshaft Position Signal Output Circuit Open

WWW.DIGITALKHODRO.COM
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Fault Malfunct- | Malf-
DT- [:Iest::- Class | Fault Store Save as History | Possible Prc:(t):cti- ui':;;t'
c | "PY | Defini- | Type | CurrentDTC DTC Causes :
on ti on Light
ion M
easures
Cran-
kshaft
Positi-
on
Sens- Speed sensor
PO- or signal failure
339 wp / / counter / /
00 | Gircu- exceeds the .
i threshold Speed Err:gl-
Inter- Se.nsor malf-
mitte- - Wire uncti-
nt harness on
or ;
Cran- light
kshaft connector com-
Positi- - ECU eson
on Speed sensor
P2- Signal signal failure
617 Outp- / / counter / /
00 exceeds the
'\ threshold
Circu- £E
it
Open

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 speed sensor power supply wire harness
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(@) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection.
Multimeter Condition Specified
Connection Condition
Sp_egcéaeasoog)m) Always Lessthan 1 Q
'_l"|1_| | | II||| T
Speed sensor (3 — 1
be ) Always Less than 1 Q DEEEERERED
ECU (84) 'i-
(7] (8] (o [ e (2] e s [ee)
%JL1 | | ||I|I ; [ 1Tl I
ECU
ES4132802
NG > Repair speed sensor power supply wire
harness.

2 Check speed sensor power supply

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition

Speed sensor (1) | ENGINE START
- Body ground | STOP switch ON

5V

Engine Speed Sensor

-

ES4133802

NG > Replace ECU.

3 Check speed sensor signal wire harness
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(a) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection.
Multimeter Condition Specified
Connection Condition N———2J
Engine Speed Sensor
SpefeélCSS ?gg; (2) Always Lessthan 1 Q
'_l"|1_| | | II||| I||||||II
?’
3| ] o e e e e
!l_LI_| || ||I|I IIIIIIIII
ECU
ES4133182
NG > Repair speed sensor signal wire harness.

4 Check speed sensor connector

(a) Check if speed sensor connector is not connected
securely or is in poor contact.

NG > Reinstall or repair, replace connector.

5 Check speed sensor

NG > Replace speed sensor.

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.

NG Replace with a new ECU to check if fault

reoccurs.

OK Conduct test and confirm malfunction
has been repaired.
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DTC P050A 21 Idle Control System

DTC P0506 00 Idle Control System RPM - Lower Than Expected

DTC P0507 00 Idle Control System RPM - Higher Than Expected

Fault Malig":‘:t' Malf-
DT- | ti- Class | Fault Store Save as History | Possible Protecti- unct-
Cc P Defini- | Type | Current DTC DTC Causes ion

on . on p
tion Measures Light

Desc-

Idle
PO- | Contr-
50A ol / / / / /
21 | Syst-
em

Idle
Contr-
ol

po- | Syst - Electronic _
em Engi-
506 / / / / Throttle /

RPM - . ne
00 Lower Oil supply malf-

Than system uncti-
Expe- - Exhaust on
cted system light
ldle +  Fuel com-
injector
Contr- J es on

ol ECU

Syst-
PO- em
507 | RPM - / / / / /
00 | High-
er
Than
Expe-
cted

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 throttle

(a) Check if electronic throttle is stuck in minimum position
due to ice or oil.

NG > Repair or replace electronic throttle.
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2 Check exhaust system

[ N6 >

(a) Check exhaust system for blockage.

Repair exhaust system.

3 Check oil supply system

[ Ne >

(a) Check if oil supply pressure is normal.

Repair oil supply system.

4 Check fuel injector

[ N6 >

(a) Check fuel injector for blockage.

Replace fuel injector.

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

Co>
o>

Replace with a new ECU to check if fault

reoccurs.

Conduct test and confirm malfunction

has been repaired.

DTC P0685 00 ECM/PCM Main Relay Control Circuit Open

DTC P0687 00 ECM/PCM Main Relay Control Circuit Short to Power Supply
DTC P0686 00 ECM/PCM Power Relay Control Circuit Low

DTC P0689 00 Main Relay Voltage Too Low

Control Schematic Diagram
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DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- [ Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures

ECM/
PCM
Main
PO- | Relay
685 | Contr- / / / / /
00 ol
Circu-
it
Open

ECM/
PCM
Main
Relay
Contr-
ol
PO- . ]
687 Clri?u / / / / . Main / Engi-

ne
00 | short Relay malf-
to - Wire uncti-
Pow- harness on

er or light
Supp- connector com-

ly - ECU eson

ECM/
PCM
Pow-
PO- er
686 | Relay / / / / /
00 | Contr-
ol
Circu-
it Low

Main
Relay

PO-

689 Volta-

ge
00 Too

Low

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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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1 Check main relay

(a) Check if main relay is damaged.

NG > Replace main relay.

2 Check main relay control wire harness

(a) Disconnect the ECU connector.

(b) Turn ENGINE START STOP switch to OFF.

(c) Perform the resistance inspection.

Multimeter Condition Specified
Connection Condition
ECU (5) - Body Always -
ground

NG > Repair or replace main replay 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.

NG Replace with a new ECU to check if fault
reoccurs.

oK > Conduct test and confirm malfunction

has been repaired.

DTC P0343 00 gamshaft Position Sensor "A" Circuit High Bank 1 or Single
ensor
DTC P0342 00 g:rrlnssor:aft Position Sensor "A" Circuit Low Bank 1 or Single

Control Schematic Diagram
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ECU
Power | 98 3
Source]
Ground 95 2 |:| @
signal| 23 1
Camshaft Sensor-Intake
ES4953001
DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- ion
tion on Light
Measures
Cam-
shaft
Positi-
on Sensor signal
Sens- failure counter
PO- | or "A" of intake
343 | Circu- / / camshaft / /
00 | it High phase sensor
Bank exceeds the
Tor threshold . Intake Engi-
Single camshaft ne
Sens- sensor malf-
or Wire uncti-
Cam- harness on
shaft or light
Positi- connector com-
on Sensor signal . ECU eson
Sens- failure counter
PO- | or "A" of intake
342 | Circu- / / camshaft / /
00 | itLow phase sensor
Bank exceeds the
1or threshold
Single
Sens-
or

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 intake camshaft sensor power supply wire harness

(a) Turn ENGINE START STOP switch to OFF.
(b) Perform the resistance inspection.

(98)

Multimeter Condition Specified
Connection Condition
Intake camshaft
sensor (2) - ECU Always Lessthan 1 Q
(95)
Intake camshaft
sensor (3) - ECU Always Lessthan 1 Q

DEEEEEEEEE
EEREEE
IEEEEEELE

FEHE & =

ES4821002

o>

Repair intake camshaft sensor power
supply wire harness.

2 Check intake camshaft sensor power supply

(a) Turn ENGINE START STOP switch to ON.

(b) Perform the voltage inspection.

Multimeter Condition Specified
Connection Condition
Intake camshaft
sensor (2) - ENGINE START 5V
Intake camshaft | STOP switch ON
sensor (3)

WWW.DIGITALKHODRO.COM
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Camshaft Sensor-Intake

ES4922002
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NG > Repair intake camshaft sensor power

supply wire harness.

3

Check intake camshaft sensor signal wire harness

(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

Multimeter
Connection

Condition

Specified
Condition

Intake camshaft
sensor (1) -
Intake camshaft
sensor (2)

Always

Intake camshaft
sensor (1) -
Intake camshaft
sensor (3)

Always

NG > Repair intake camshaft sensor signal

wire harness.

[e]

(=]

=1
—

]

Camshaft Sensor-Intake

ES4923002

4

Check intake camshaft sensor connector

(a) Check if intake camshaft position sensor connector is not
connected securely or is in poor contact.

NG > Reinstall or repair, replace connector.

5

Check intake camshaft sensor

(a) Check if intake camshaft sensor is normal.

NG > Replace intake camshaft sensor.

Reconfirm DTCs

WWW.DIGITALKHODRO.COM
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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.

NG > Replace with a new ECU to check if fault
reoccurs.
OK > Conduct test and confirm malfunction
has been repaired.
Camshaft Position Sensor "A" Circuit Range/Performance Bank
DTC P0341 00 1 or Single Sensor
DT- | Desc-| Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures
Cam-
shaft
Positi-
on
Sens-
ggrcﬁ- Sensor signal Intake Err]]gl-
it failure counter camshaft malf-
PO- Rang- of intake sensor uncti-
341 | "% /9 / / camshaft / canfEhds / -
» | perto evceeds the. S ight
da) threshold e Sy
ce - ECU eson
Bank
1or
Single
Sens-
or

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 sensor connector

(a) Check if intake camshaft position sensor connector is not
connected securely or is in poor contact.

[ e >

WWW.DIGITALKHODRO.COM

Reinstall or repair, replace connector.
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2 Check intake camshaft sensor

(a) Check if intake camshaft sensor is normal.

NG > Replace intake camshaft sensor.

3 Check intake camshaft signal plate

(a) Check intake camshaft signal plate for damage, tooth
missing, etc.

NG > Replace intake camshatft.

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.

NG > Replace with a new ECU to check if fault

reoccurs.

OK Conduct test and confirm malfunction
has been repaired.

DTC P0366 00 S:Lnl(s!;)aft Position Sensor “B” Circuit Range/Performance(-

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

021 62 99 92 92

03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures
Cam-
shaft
Positi-
on
S%r;s Sensor signal Exhaust Err]]gl-
“g” failure counter camshaft malf-
PO- | Gircu- of exhaust sensor uncti-
366 it / / camshaft / Camshaft / on
00 Rang- phase sensor signal light
e/ exceeds the plate com-
Perfo- threshold ECU es on
rman-
ce(-
Bank
1)

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 exhaust camshaft sensor connector

(a) Check if exhaust camshaft sensor connector is not
connected securely or is in poor contact.

[ NG >

Reinstall or repair, replace connector.

2 Check exhaust camshaft sensor

(a) Check if exhaust camshaft sensor is normal.

NG >

Replace exhaust camshaft sensor.

3 Check exhaust camshaft signal plate
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(a) Check exhaust camshaft signal plate for damage, tooth
missing, etc.

NG > Replace exhaust camshaft.

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.

NG Replace with a new ECU to check if fault
reoccurs.

oK > Conduct test and confirm malfunction

has been repaired.

DTC P0368 00 Camshaft Position Sensor “B” Circuit High (Bank 1)

DTC P0367 00 Camshaft Position Sensor “B” Circuit Low (Bank 1)
Control Schematic Diagram

ECU

Power | gg 3
Source

Ground| 95 2 I:l @

Signal

Camshaft Sensor-Exhaust

ES4952001
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DT- | Desc- | Fault | Fault Store Save as History Possible Malfunct- | Malf-
C ripti- | Class | Type | Current DTC DTC Causes ion unct-
on Defini- Protecti- | ion
tion on Light
Measures
Cam-
shaft
Positi- Sensor signal
on failure counter
PO- | Sens- of exhaust
368 or / / camshaft / /
00 C“B” phase sensor
ircu- exceeds the -
it High threshold camahatt e
(B1a)nk sensor malf-
Wire uncti-
Cam- harness on
shaft or light
Positi- Sensor signal connector com-
on failure counter ECU eson
PO- | Sens- of exhaust
367 or / / camshaft / /
00 | “B” phase sensor
Circu- exceeds the
it Low threshold
(Bank
1)

DTC Confirmation Procedure
Confirm that battery voltage is not less than 12 V before performing the 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 exhaust camshaft sensor power supply wire harness
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(a) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

(3) - ECU (98)

Multimeter Condition Specified
Connection Condition
Exhaust
camshaft sensor Always Lessthan 1 Q
(2)- ECU (95)
Exhaust
camshaft sensor Always Lessthan 1 Q

[ Ne >

Repair exhaust camshaft sensor power
supply wire harness.

5
FEEE
EEEEEERE

= 11 T

ECU

ES4924002

2 Check exhaust camshaft sensor signal wire harness

(@) Turn ENGINE START STOP switch to OFF.

(b) Perform the resistance inspection.

Multimeter
Connection

Condition

Specified
Condition

Exhaust
camshaft sensor
(1) - Exhaust
camshaft sensor

(2)

Always

Exhaust
camshaft sensor
(1) - Exhaust
camshaft sensor

3)

Always

[ Ne >

Repair exhaust camshaft sensor signal
wire harness.

Camshaft Sensor-Exhaust

ES4926002

3 Check exhaust camshaft sensor connector

(a) Check if exhaust camshaft sensor connector is not

connected securely or is in poor contact.
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NG > Reinstall or repair, replace connector.

4 Check exhaust camshaft sensor

(a) Check if exhaust camshaft sensor is normal.

NG > Replace exhaust camshaft sensor.

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.

NG Replace with a new ECU to check if fault
reoccurs.

OK > Conduct test and confirm malfunction

has been repaired.

On-vehicle Service

Electronic throttle body

Description

Electronic throttle body is a critical part for engine intake 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.

1 Motor Negative 4 Motor Positive

2 Sensor Ground 5 Signal 2

3 Sensor Power Supply 6 Signal 1
Operation

Electric throttle body 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. When malfunction occurs, throttle valve plate will stop at the limp home
position (above mechanical bottom dead center) determined by mechanical way. Electronic throttle body
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.

Throttle Self-learning

Be sure to perform throttle body self-learning once after installing electronic throttle body (turn ENGINE
START STOP switch to ON, wait for 15 seconds and turn it back to OFF, then vehicle can be ignited
normally). Start vehicle and observe if it operates normally after self-learning is finished.
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Common Problem Symptoms and Judgment Methods

Common problem symptoms caused by electronic throttle body itself are: lack of power when
accelerating, seizure or frequent return of throttle valve plate. EPC light comes on (use diagnostic tester to
read related electronic throttle DTCs), vehicle speed does not increase even if accelerator pedal is fully
depressed.

1. General problem causes:
ECU detects incorrectly due to improper harness or sensor operation, and electronic throttle is
forcibly controlled in small opening condition;

Internal components (such as magnetic steel) are cracked due to dropping or hitting during use or
repair;

Vibration level at engine manifold is out of specified range;
Excessive carbon deposit in electronic throttle body due to use of engine or vehicle.
2. Repair precaution:

Never hit electronic throttle body during service, and never use it after dropping;

It can be verified by simply measuring resistance change of terminals and crossover test if
malfunction occurs caused by electronic throttle body.

3. Simple detection method for electronic throttle body malfunction:

a. Judgment methods for specific mechanical damage: Valve plate should be in default position with
power off and can rotate smoothly when flipping it by hand. If catching occurs, it indicates that
internal components may be damaged.

b. Perform the simple measurement for throttle internal sensor in following steps:

! Test Test Subsequent
S5 RS Value Result Step
Apply 5V direct current to terminal 3 (+) and 2 / Yes Next
(-), close valve plate to full close manually,
and measure voltages between terminals 5
and 2, and between terminals 6 and 2 with
1 voltage band of multimeter. Voltage between Replace
terminals 6 and 2 is within 0.25 Vand 0.75 V, / No

lectronic throttl
voltage between terminals 5 and 2 is within electronic throtte

4.25V and 4.75V, and the sum of both
voltages is about 5 V

Apply 5V direct current to terminal 3 (+) and 2 / Yes Next
(), turn valve plate to full open manually, and

measure voltages between terminals 5 and 2,
and between terminals 6 and 2 with voltage

2 band of multimeter. Voltage between Replace
terminals 6 and 2 is within 4.4 Vand 4.9V, / No electronic throttle
voltage between terminals 5 and 2 is within

0.1 Vand 0.6 V, and the sum of both voltages
is about 5V
Turn the multimeter to ohm band, directly Check wire
measure resistance of copper windings on / Yes harness or
DC motor between terminals 1 and 4. It is _ perform
3 usually between 1.5 and 3.0 Q at normal diagnostic help
temperature, this value does not change with
the valve plate opening. / No Replace

electronic throttle

4. DTC troubleshooting:

a. IfDTC P0121, P0122 or P0123 is output, refer to methods in previous DIAGNOSIS & TESTING
section to perform test.
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b.

C.

If DTC P2106 is output, it indicates that electronic throttle is not malfunctioning, perform ECU and

throttle self-learning again, and do not replace electronic throttle.

If it is other malfunction related to electronic throttle, unplug and plug connector again, remove
carbon on throttle, to confirm that there is no foreign matter during valve plate opening or closing.

Perform other related inspection.

Removal

1. Turn off all electrical equipment and ENGINE START STOP switch.

2. Disconnect the negative battery cable.
3. Remove the engine trim cover.
4

. Remove the electronic throttle.

a.

Disconnect electronic throttle connector (arrow),
remove 4 fixing bolts and electronic throttle.

Hint:

problems.

Do not remove the electrified electronic throttle
body.

Do not remove the electronic throttle body until the

Before removing throttle, make sure the ENGINE
START STOP switch is turned to OFF and always
keep vehicle power off, otherwise it will cause idling

vehicle is cooled to room temperature to prevent
the overheating antifreeze from wetting the black

cap and connectors etc.
During the removal, the mounting bolts shall be

removed diagonally and the force shall be uniform

and vertical. The upper and lower mounting

surfaces shall not be damaged, and also ensure

that the electronic throttle body does not drop or hit.

The power of return spring inside electronic throttle
body is greater, be careful not to clamp your hand

during pushing valve plate slightly.

Installation
1. Installation is in the reverse order of removal.

Absolute Brake Vacuum Sensor

Description

Absolute brake vacuum sensor is installed on brake vacuum tube.

ES8656602

1

Sensor Voltage Signal Output

3

To 5 V Power Supply

2

Ground

Installation Position

1. Pressure sensor is installed on brake vacuum tube.
2. Installation precautions:

Always make sure the O-ring is not damaged during installation. Apply a light coat of oil to O-ring

a.

b.

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.

Tightening torque during installation: 4 - 7 N - m is recommended.
Connect wire harness with specified matched connector.
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Operation

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 and temperature compensating circuit. Reference vacuum chamber is
integrated into silicon chip, and absolute pressure in reference space is near zero. This will form a
microelectronic mechanical system. The pressure to be measured acts on side which can sense pressure
on silicon film from top side. Thickness of silicon chip is only several micrometer (um), so the silicon chip
will deform mechanically as 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.

Common Problem Symptoms and Judgment Methods
Problem symptom: Vacuum booster does not operate properly.
1. General problem causes:

Chip is damaged due to abnormal high voltage or reverse large current during operation;
Pressure component is damaged during service;
Chip is corroded and damaged due to external environment;
Sensor itself malfunction.
2. Precautions during service:
Do not impact pressure component with high pressure gas during service;

Check if alternator output voltage and current are normal when there is a fault and replacing
Sensor.

VVT Control Valve

Operation

There are two solenoid valves in camshaft phaser assembly, one is the intake solenoid valve and the
other is the exhaust solenoid valve. The main function is that solenoid valve is controlled by ECU, different
oil passages can be opened and the phase can be changed ultimately depending on operating conditions;
Variable valve timing technology can improve the power performance of engine and fuel economy by
adjusting the timing of valve closing according to different operating status of engine.

Removal
1. Turn off all electrical equipment and ENGINE START STOP switch.

2. Disconnect the negative battery cable.

3. Remove the intake VVT control valve.

a. Disconnect intake VVT control valve connector (arrow),
and then remove intake VVT control valve fixing bolt.

Tightening torque: 8 £ 2 N-m

b. Remove the intake VVT control valve.
4. Remove the exhaust VVT control valve.
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a. Disconnect exhaust VVT control valve connector (-
arrow), and then remove exhaust VVT control valve
fixing bolt.

Tightening torque: 8 £ 2 N-m

b. Remove the exhaust VVT control valve.

Inspection
1. Observe if there is oil stain or oil sludge on control valve. If so, clean it in time.
2. Measure resistance of solenoid valve with a multimeter. Normal value: 8 £ 0.5 Q (at 20°C).

Coolant temperature sensor

Description
Coolant temperature sensor is a negative temperature coefficient sensor.Coolant temperature sensor
terminal: Sensor has 2 terminals, and they can be interchanged.

Installation Position
Coolant temperature sensors are installed on engine thermostat seat and radiator assembly respectively.

Operation

NTC thermistor packaged inside temperature sensor is used for coolant temperature sensor, its resistance
changes in accordance with ambient temperature, thus accurately reflecting the small changes in outside
temperature. The temperature of contact medium can be reflected by measuring its output resistance, and
the signals from both terminals of resistor are output to ECU. Engine load can be obtained by ECU
according to output signal of the sensor, thus judging the engine operating condition.

Installation Precautions
1. Uniformly apply anaerobic seal gum to threads before installation.

2. Pre-tighten it manually during installation, so as to avoid sensor thread damage caused by wrong tooth
engagement of thread. Tighten it with socket wrench after manual pre-tightening.

3. If the coolant temperature sensor is installed with level wrench, make sure that the wrench is
perpendicular to the axis of sensor during installation, to avoid damage to coolant temperature sensor
due to excessive lateral force.

Removal
A\ Caution

* Always make sure engine is cold before operating cooling system. Never open expansion tank cap
or remove drain cock plug, when engine is operating or cooling system temperature is high. High-
pressurized hot engine coolant and steam may flow out and cause serious burns.

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Disconnect the negative battery cable.
3. Remove the coolant temperature sensor.
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a. Disconnect coolant temperature sensor 1 connector (-
arrow) and remove coolant temperature sensor.

Tightening torque: 15+ 1 N-m

b. Disconnect coolant temperature sensor 2 connector (-
arrow) and remove coolant temperature sensor.

c. Disconnect coolant temperature sensor 3 connector (-
arrow) and remove coolant temperature sensor.

ES8848002

Common Problem Symptoms and Judgment Methods
Common problem symptoms related to this sensor: abnormal water temperature indication, difficult to
start, fan constantly runs, etc.

1. General problem causes:
Abnormal high voltage or reverse large current during operation;
Sensor housing is damaged, water enters inside during service.

2. Precautions during service: Check if alternator output voltage and current are normal when there is a
fault and replacing sensor.

3. Simple detection method for coolant temperature sensor malfunction:
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a. Disconnect wire harness connector (remove connector), turn digital multimeter to ohm band,
connect two probes to two terminals of sensor respectively, rated resistance is 2.5 KQ + 5% at
20°C, blow air to sensor with a hair dryer (be careful not to get too close), obverse the changes of
resistance, it should decrease with the increase of temperature.

: Test Subsequent
Step Operation Test Value Result Step
The resistance Yes Next
between the two
Remove coolant temperature sensor terminals is
wire harness connector, use a determined Replace
1 multimeter to measure if resistance according to coolant
between two terminals of sensor is ambient No temperature
normal temperature near sensor
sensor when
testing
Remove coolant temperature sensor Yes Diagnostic Help
wire harness connector, turn ENGINE
2 START STOP switch to ON, measure 5405V Chec_k for
the voltage between two terminals of - No continuity and
coolant temperature sensor wire ground of wire
harness harness
Installation

1. Installation is in the reverse order of removal.

Knock Sensor

Description

1. Knock sensor is installed on cylinder block. It is used to detect engine vibration caused by detonation.

Operation

1. 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 knock 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. As intensity of vibration increases, knock sensor output voltage increases accordingly.

2. Because frequency of vibration signal caused by engine knocking is far more than that of normal
engine vibration signal, Engine Control Unit (ECU) can distinguish between knock or non-knock
signals by processing these signals from knock sensor.

Installation Precautions
Because frequency of vibration signal caused by engine knocking is far more than that of normal engine
vibration signal, Engine Control Unit (ECU) can distinguish between knock or non-knock signals by

processing these signals from knock sensor.

Removal

1. Turn off all electrical equipment and ENGINE START

STOP switch.
2. Disconnect the negative battery cable.

3. Remove the knock sensor.
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a. Disconnect knock sensor connector (arrow), and
remove knock sensor.

ES8659002

Common Problem Symptoms and Judgment Methods
Problem symptom: poor acceleration, etc.

1. General problem causes: Liquids such as oil, coolant, brake fluid and water contacted with sensor will
cause corrosion to the sensor.

2. Simple detection method for knock sensor malfunction:

i Test Subsequent
Step Operation TestValue | o Step
Turn multimeter to ohm band, detect / Yes Next
1 resistance between terminals 1 and 2 of
knock sensor, resistance is (4.9 £ 20%) MQ / No Replace knock
at normal temperature sensor
Check wire
Turn multimeter to mV band, use a small / Yes harnr?ss or
2 hammer to tap near knock sensor, there —— o_rmh I
should be a voltage signal diagnostic help
/ No Replace sensor
Installation
1. Installation is in the reverse order of removal.
A\ Caution

* Never install any kinds of gasket and washer between sensor and engine block. Only the metal part
of sensor can contact with engine block directly.

* Be careful not to allow liquids such as oil, coolant and brake fluid to contact the sensor for a long
periods of time.

* DO NOT apply lubricant, grease or seal gum when installing knock sensor. Keep engine block clean
and dry, and never allow any foreign matter (such as oil) on the installation area of knock sensor.

* Never tap knock sensor when installing it.

Oxygen Sensor

Description
1. Upstream oxygen sensor is LSU 4.9 and downstream oxygen sensor is LSF 4.2.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

Operation

1. 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 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).

2. 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 ~ oo, so it is 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 coefficientin a
wide range (broadband) can be measured, and the continuous control of A < 1 to A > 1 can be realized.

Installation Position
Upstream oxygen sensor is installed on front of pre-catalytic converter, and downstream oxygen sensor is
installed behind the three-way catalytic converter.

Installation Precautions

1. Applying detergent, oily liquid or volatile solid to the oxygen sensor connector is prohibited.

2. Oxygen sensor shall be installed on the exhaust pipe at a position that can represent the exhaust gas
composition and can meet the specified temperature limit. Installation position should be as close to
the engine as possible. Upstream oxygen sensor is installed on front of exhaust pipe three-way
catalytic converter, and downstream oxygen sensor is installed behind the three-way catalytic
converter.

3. Installation method of oxygen sensor: Oxygen sensor shall be installed at an included angle of 10
degrees or more to the horizontal plane with the sensor tip facing downward to prevent condensed
water from accumulating between the sensor housing and the sensing ceramic tube during cold start.

4. The sensor mounting probe does not face the airflow direction.

5. When installing the oxygen sensor, it should be handled with care and not allowed to fall to the ground,
because there are ceramics inside the oxygen sensor and it is fragile.

6. During installation, do not wipe off the special anti-high temperature grease in the tightening thread.

LSF Characteristic Data

Description New Status After 500 H?rl;?t of Platform
charscioristio dota s establaned | 350°C 850°C 350°C 850°C
Sensing element (Vggi%%/j;w) 800 + 55 700 + 55 800 + 60 700 + 60
Sensing \f’v'ﬁg“ne;‘i;’%'gage (mV) 50 + 30 50 + 30 50 + 40 50 + 40

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

021 62 99 92 92

Description New Status After 500 Hc_)l_t:;'sst of Platform
Sensing element internal <05 <025 <1 <05
resistance (kW) = = = =
Response Time (ms) (600 mV to
300 mv) <250 <250 <400 <250
Response Time (ms) (300mV to
600mV) <100 <60 <200 <60
LSF Sensor Electrical Data
Description Value Unit
Rated voltage 12 \%
Continuous operating
voltage 12-14 v
Operating voltage which
can be maintained 1%
of the total life at most (- 15 Vv
Power supply voltage | exhaust temperature <
on connector 850°C)
Operating voltage which
can be maintained 75
seconds at most (- 18 \%
exhaust temperature <
350°C)
Test voltage 13 \
Heating power for 13 V of operating voltage, and 7 W
350°C of exhaust temperature
Short time heating current at 13 V of operating <21 A
voltage and -40 °C of ambient temperature =
LSU Characteristic Data
Description New After Platform Test
A signal accuracy when A = 1.7 1.70£0.05 1.70+0.15
A signal accuracy when A = 0.8 0.80 +0.01 0.80+£0.04
LSU Sensor Electrical Data
Description Value Unit
Rated voltage 7.5 \
Continuous operating
Power supply voltage voltage =12 Vv
on connector
Maximum system power
supply voltage < 16.5 v
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Description Value Unit

Short time voltage peak
value within 60 ms (10

times in life cycle, 18 \Y
ceramic temperature =
20°C)
Minimum system power
supply voltage =108 v
Heating power for 7.5 V of operating voltage 7.5 W

Common Problem Symptoms and Judgment Methods

1. Problem symptoms: Poor engine idle, poor acceleration, emissions exceeding, excessive fuel
consumption, etc.

2. Main problem causes:
Poor wire harness: connector terminal looseness, rust, terminal uneven; or wire breakage, poor

connection, etc., resulting in oxygen sensor signal failure and oxygen sensor heating failure
displayed on diagnostic tester;

Mechanical shock (such as flying rock) damage to the sensor;

Moisture, condensation or contaminants enters inside the sensor, causing the sensor failure or
poor signal;

Post-combustion of exhaust pipe due to the misfire, causing the oxygen sensor sensing element to
be burned;

Oxygen sensor “poisoning” (such as Pb, S, Br, Si or Mn).

3. Simple measurement method for downstream oxygen sensor:
(Remove the connector) Turn digital multimeter to ohm band, connect two probes to sensor pin 1#
(white) and pin 2# (white) respectively, the resistance should be 7 ~ 11 Q at normal temperature.

(Connect the connector) Under idling status and waiting until temperature of oxygen sensor
reaches its operation temperature (350°C), turn digital multimeter to DC voltage band, connect two
probes to sensor pin 3# (gray) and pin 4# (black) respectively, voltage should rapidly fluctuates
between 0.1 and 0.9 V at the same time.
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4. Upstream oxygen sensor detection method:

In order to avoid misjudgment, for LS with intact appearance, cross-verification method should be
adopted to further confirm whether LS itself is invalid. The cross-verification method is shown in the
figure.

After clearing DTCs on original
vehicle + original LS, Not occur
Idle the vehicle for about

10 minutes, then check if the
fault recurs

Reoccur

¥

Install LS onto another vehicle Diagnosis is finished
with the same model (there is | __ NOTOCCUr | 2k of Misjudgment)
no DTCs on this vehicle) and idle Especially check the wire
the vehicle for about 10 minutes. harness, connector, etc.

Reoccur

Install LS onto original vehicle
and clear the DTCs and then idle Not occur
the vehicle for about 10 minutes

l Reoccur

Perform judgement according to diagnosis
procedure or replace LS

ES8756702

Removal
1. Refer to Emission Control System.

/\ Caution

* Applying detergent, oily liquid or volatile liquid to the oxygen sensor connector is prohibited.

* The oxygen sensor wire harness must not be twisted, taut, or attached to objects with sharp edge or
high temperature.

Installation
1. Refer to Emission Control System.

A\ Caution

* Applying detergent, oily liquid or volatile liquid to the oxygen sensor connector is prohibited.

* The oxygen sensor wire harness must not be twisted, taut, or attached to objects with sharp edge or
high temperature.

Camshaft position sensor

Description

There are two camshaft position sensors, which are installed on cylinder head behind camshaft.
1 Output Signal Wire 3 To 5V Power Supply
2 Ground

Operation

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

Installation Precautions
1. The sensor must always be in the original packaging material before installation or test.

2. Take out the sensor from packaging material, check the sensor and ensure that it must not be
damaged or contaminated.

3. Apply mineral oil to phase sensor O-ring, then press the sensor (do not tap with tool) and tighten with
fixing bolt.

4. Never repair the sensor.

A\ Caution

* The sensor contains strong magnet. Since most electronic storage devices (such as disk, tape.) are
sensitive to magnetic fields, they must be stored separately from the permanent magnets.

Common Problem Symptom
Problem symptoms: difficult to start engine, engine speed limited, etc.

Removal
1. Turn off all electrical equipment and ENGINE START STOP switch.

2. Disconnect the negative battery cable.
3. Remove the intake camshaft position sensor.

a. Disconnect intake camshaft position sensor connector
(arrow) and remove intake camshaft position sensor
fixing bolt.

Tightening torque: 8 + 1IN-m

ES8662002

4. Remove the exhaust camshaft position sensor.

a. Disconnect exhaust camshaft position sensor
connector (arrow) and remove exhaust camshaft
position sensor fixing bolt.

Tightening torque: 8 £+ 1IN-m

- ,/‘! ES8662802

Installation
1. Installation is in the reverse order of removal.

A\ Caution

* Sensor should be pressed into mounting hole. Never use tools (such as a hammer) to strike sensor
into mounting hole forcibly.
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Engine speed sensor

Description
Engine speed sensor is installed on transmission case and against flywheel teeth. It is used to detect the
speed and position of crankshaft.

Operation

This sensor is installed on engine block, and 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 to output.
Installation Precautions

1. The sensor must always be in the original packaging material before installation or test.

2. Take out the sensor from packaging material, check the sensor and ensure that it must not be
damaged or contaminated.

3. Press the sensor (do not tap with tool), and then secure it with fixing bolt and gasket.
4. Never repair the sensor.

A\ Caution

* The sensor contains strong magnet. Since most electronic storage devices (such as disk, tape.) are
sensitive to magnetic fields, they must be stored separately from the permanent magnets. Users with
cardiac pacemakers should take precautions before operation.

Common Problem Symptoms and Judgment Methods
1. Problem symptoms: Engine cannot start, etc.
2. Repair precaution:
Never repair the sensor!
Press in engine speed sensor rather than tapping during service.
3. Simple detection method for speed sensor malfunction:

a. (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 100 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%.

Removal

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Disconnect the negative battery cable.

3. Remove the engine speed sensor.

a. Disconnect engine speed sensor connector (arrow),
and remove engine speed sensor fixing bolt.

Tightening torque: 8 £+ 2 N-m
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Installation

1.

Installation is in the reverse order of removal.

/\ 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).

If the engine speed sensor falls, never pick it up to install and it need to return to factory for testing.

Fuel Rail Injector Assembly

Operation

1.

Fuel distribution pipe assembly is installed to intake manifold to store and distribute fuel.

2. Fuel distribution pipe assembly consists of fuel distribution pipe and fuel injector etc. Fuel distribution
pipe is connected to fuel supply pipe through pipe joint to receive the fuel from fuel tank. Fuel injector
sprays fuel into the intake passage accurately under the control of ECU electric pulse.

A\ Caution

Excessive storage of gasoline can cause it to oxidize and deteriorate, which may cause the injector
to become clogged or even damaged.

Precautions

1

2.

Removal precautions:

If it is necessary to remove the fuel rail assembly, unplug the fuel injector connector, remove fixing
bolt, and remove the wire harness from wire harness clamp; then grasp the injector with both hands
and gently remove the fuel rail assembly from intake manifold, and the O-ring should not remain in
cylinder head.

Clean the dirt on the outer surface of fuel rail assembly to prevent the dirt from being introduced
into the fuel rail assembly during reassembly, resulting in damage to other components.

If the injector O ring is damaged during reassembly, never use it.
Installation precautions:
Make sure the fuel distribution pipe assembly is intact, undamaged, or uncontaminated, and there

are no cracks, scars, grooves, burrs and rust on tube joint surface before use. Do not install fuel
distribution pipe assembly that does not meet the requirement.

Lubricate the lower O-ring of fuel injector with clean lubricant before assembly.

Fuel injector should be prevented from being subjected to excessive impact during assembly, and
tighten the mounting bolt until fuel injector is installed in place.

If it is necessary to secure wire harness, avoid deformation or damage of wire harnesses bracket
caused by excessive shock to fuel distribution pipe assembly during installation.

When removing fuel distribution pipe assembly from engine and reinstalling it, it is necessary to
replace fuel injector lower O-ring.

When the temperature is below zero, try to avoid installation or maintenance of fuel distribution pipe
assembly, so as to avoid fuel leakage.

For after-sale maintenance, it is only allowed to replace the assembly.

Common Problem Symptoms and Judgment Methods

1.

WWW.DIGITALKHODRO.COM

Problem symptoms: fuel leaks into engine compartment, which may cause vehicle burning in severe
case.
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2. Repair precaution:
Weld cracking of fuel distribution pipe;
Aging of injector o-ring;
Poor connection between fuel pipe and fuel distribution pipe assembly.

3. Simple detection method for fuel rail injector malfunction:
Remove fuel distribution pipe assembly from engine, apply compressed air of 4.5 bar from oil inlet
port, place the injector connector upward, and immerse the fuel distribution pipe assembly into
water so that the injection end of the injector does not contact with water. Observe if there is air

bubble in the fuel rail injector assembly. If there are air bubbles in the fuel rail, there is a risk of fuel
rail leakage.

Removal
1. Turn off all electrical equipment and ENGINE START
STOP switch.

2. Disconnect the negative battery cable.
3. Remove the fuel rail injector assembly.

a. Disconnect 4 injector connectors (arrow), and remove
fixing bolts from fuel rail injector assembly.

Tightening torque: 8 + 2 N-m

Installation
1. Installation is in the reverse order of removal.

Intake pressure sensor

Description
Intake pressure sensor is installed on intake manifold.
1 Ground Signal 3 To 5V Power Supply
2 Temperature Signal 4 Pressure Signal
Operation

1. 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 and temperature compensating circuit. Reference
vacuum chamber is integrated into silicon chip, and absolute pressure in reference space is near zero.
This will form a microelectronic mechanical system. Intake manifold absolute pressure to be measured
acts on side which can sense pressure on silicon film from top side. Thickness of silicon chip is only
several micrometers (um), 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 sends a voltage of intake temperature
change to controller.
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2. In other words, pressure sensing element and temperature sensing element are integrated into intake
pressure/temperature sensor, which are used to detect actual intake pressure and temperature in
intake manifold during engine running, and engine electronic control unit module calculates
instantaneous intake air volume of engine quickly based on data provided by intake pressure/
temperature sensor and signals from other sensors of engine electronic control system.

Installation Precautions
1. The sensor is designed to be installed on the plane of intake manifold of engine. The pressure
connecting pipe protrudes into the intake manifold, sealing the atmosphere with an O-ring.

2. Ifitis installed to the vehicle in a suitable way (if extracting pressure from intake manifold, pressure
connecting pipe will tilt downward, etc.), thus ensuring that no condensation will form on the pressure
sensitive element.

3. Drilling and fixing on intake manifold must be performed in accordance with the delivery drawings to
ensure long-term sealing and be able to withstand erosion of media.

4. The reliable contact of the connector electrical connection is related to the material quality and
dimension accuracy of the matching connector on the wire harness, expect for the influence of
component connector.

Common Problem Symptoms and Judgment Methods

1. Common problem symptoms related to this sensor: flameout, poor engine idle, etc.

2. General problem causes:

Abnormal high voltage or reverse large current during operation;
Pressure chip is damaged during service.

3. Precautions during service:

Never impact vacuum element with high pressure gas during service;

Check if alternator output voltage and current are normal when there is a fault and replacing
Sensor.
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4. Simple measurement method:

changes with model), and then drops to

about 1.8 V (value changes with model).

Step Operation Test Value R-I(;essutl ¢ Sub;te:gjent
Temperature sensor part: Remove intake The resistance
pressure/temperature sensor wire harness of terminals 1
connector, and measure resistance of and 2 are Yes Next
terminals 1 and 2 of sensor separately with a determined
multimeter; according to
ambient
temperature
near the sensor
1 Measurement can also be performed by at the time of
simulating. Specific operations are to send t_est. (rat_ed Replace
wind to the sensor with blow drier (be careful ri%siag;e ',(522(')5 intake
that blow drier shouldn’ t be too close to the ‘C N d °? ¢ No pressure/
sensor) and observe the changes of sensor : » an ret erto temperature
resistance. The resistance should reduce at emperature- sensor
the moment. reS|stan_ce_
characteristic
curve below for
details)
Resistance Yes Next
Pressure sensor part: measure resistance b_etween Replace
5 | between terminals 1 and 4, terminals 3 and 4 | terminals 1 and intake
of intake pressure/temperature sensor; 4, termlnals 3 No pressure/
and4is 1.5+0.5 temperature
kQ sensor
Pressure sensor part: Connect intake
pressure/temperature sensor wire harness
connector, turn ENGINE START STOP v Diagnostic
switch to ON, the voltage between terminals e Help
1 and 3 of intake pressure/temperature
sensor wire harness should be 5+ 0.5V,
Under idling status, measure voltage of
3 terminal 4 of sensor with a multimeter, the /
voltage should be about 0.7 V (value
changes with model); under unloaded status, Chegk f_or
slowly open the throttle, the voltage of continuity
terminal 4 has not changed too much; quickly No and ground
open the throttle, the voltage of terminal 4 of wire
can reach about 4 V instantaneously (value harness
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5. Temperature - resistance curve of intake pressure/
temperature sensor
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Removal
1. Turn off all electrical equipment and ENGINE START
STOP switch.

2. Disconnect the negative battery cable.
3. Remove the intake pressure/temperature sensor.

a. Disconnect the intake pressure/temperature sensor
connector (arrow).

b. Remove fixing bolt and intake pressure/temperature
Sensor.

Installation
1. Installation is in the reverse order of removal.

Ignition coil

Description
Ignition coil converts low voltage of primary winding into high voltage of secondary winding, and
discharges spark plug electrode to produce sparks which will ignite the combustible air-fuel mixture in

cylinder.

1 Positive Power Supply Wire 3 Ground Wire

2 Ground Wire 4 ECU Control Signal
Operation

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 ECU 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.

Technical Characteristic Parameters

Primary Current 8.5AX (1 £ 8%)
Secondary Voltage = 37 KV (40 pF £ 5 pF of load)
Load 1000 £ 20V
Ignition Energy = 90mJ
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Problem Symptoms and Judgment Methods
1. Problem symptoms: engine jitter, engine cannot start normally, misfire, etc.
2. General problem causes: burned due to excessive current, damaged by external force, etc.

3. Service precautions: It is prohibited to use high-voltage cable to perform ignition spark test during
repair; otherwise it may cause damage to electronic controller.

4. Simple measurement method:

a. Remove connector, turn digital multimeter to ohm band, connect two probes to two terminals of
primary winding respectively, the resistance should be 0.5 ~ 0.64 Q at normal temperature.

b. When connecting to secondary winding, the resistance is 8.36 ~ 10.64 kQ.

Removal
1. Refer to Ignition System for removal part.

Installation
1. Refer to Ignition System for installation part.

Fuel injector

Description
Fuel injector is located on the cylinder head near intake valve, and nozzle end is located directly above the
intake port.

1 Positive Power Supply Wire 2 ECU Control Ground

Operation

In the non-operating condition, the injector spring presses the needle valve set against the valve seat and
seals the fuel injection port. When the ECU drives the fuel injector to operate, the electromagnetic coil
energizes and generates electromagnetic force, and the needle valve set is sucked up, and separated
from valve seat set, and the fuel is atomized and sprayed through the orifice plate. When the injection
pulse is cut off, the pressure of return spring returns and closes the needle valve.

Problem Symptoms and Judgment Methods
1. Problem symptoms: poor engine idle, poor acceleration, engine cannot start (different to start), etc.

/\ Caution

* Afailure phenomenon is that injector body surface is wet after the vehicle is running for a while,
customer will misunderstand that “leakage” occurs in injector, in fact, it is the phenomenon of
thermal diffusion of lubricant (applied to injector O-ring) on the injector body. It does not affect the
use of injector. This phenomenon will not occur again after drying.

2. General problem causes:

a. Lack of maintenance. Since the fuel added to fuel tank last time is stored too long, and it is more
than 2 months, fuel colloidal material is produced due to fuel oxidation, so that abnormal injection
or no fuel injection due to accumulation of colloidal material in fuel injector, resulting in injector
failure

/A Caution

* Ifthe customer does not drive the vehicle frequently, it is suggested to store a small amount of fuel in
the tank. The purpose is to consume the fuel in the tank in time, and avoid fuel deterioration in tank
as much as possible.

3. Simple detection method for injector malfunction:
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a. Check if the injector itself is malfunctioning.

b. Check the cause of fuel leakage in the injector.

c. Check if the fuel injector is leaked oil.

d. Check if the fuel leakage is caused by fuel rail.

e. Turn digital multimeter to ohm band (remove connector), connect two probes to two terminals of
fuel injector respectively, the rated resistance should be 12 + 1 Q at 20°C. Resistance is 12 £ 3 Q at
normal temperature.

Removal
1. Referto FUEL SUPPLY SYSTEM.
Installation

1. Referto FUEL SUPPLY SYSTEM.
Engine Control Unit (ECU)

Operation

Engine Control Unit (ECU) 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 Unit (ECU) enables the program to suit ever-changing operation conditions.

Installation Precautions

1. Pay attention to static electricity protection during installation.
2. Take care to protect connector terminals.

3. Avoid water stains entering the connector during installation.

Common Problem Symptoms and Judgment Methods

1. Problem symptoms: Engine idles roughly, poor acceleration, engine cannot start, too high idle speed,
exhaust exceeding, different to start, A/C failure, injector control failure, stalls, etc.

2. General problem causes:

ECU internal parts are burned and faulty due to the electrical overload of external device;
Circuit board is rusted due to water enters ECU.
3. Repair precaution:
Do not remove ECU casually during service;
Disconnect the negative battery cable for more than 1 minute before removing ECU;

Make sure to remove ECU before performing welding operation, and the removed ECU should be
stored carefully;

Do not install any wire on ECU connecting wire.
4. Simple measurement method:

a. Connect ECU connector, turn ENGINE START STOP switch to ON, use diagnostic tester to read
engine DTCs and datastream or record;

b. Remove ECU connector, check if ECU and its connecting wire are in good condition, mainly check
if ECU power supply wire and ground wire are normal;

c. Check if the external sensor is operating properly, output signal is reliable and its circuit is in good
condition;
d. Check if the actuator is operating properly and its circuit is in good condition;

e. Perform test with a new ECU to check if fault reoccurs.
Removal
1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Disconnect the negative battery cable.
3. Remove the Engine Control Unit (ECU).
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a. Disconnect the ECU connectors (arrow).

b. Remove 4 fixing bolts (arrow) and ECU.
Tightening torque: 8 £ 2 N-m

¥ o

’ < ‘-._ 4 I'l.
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> N _E58669002

Installation
1. Installation is in the reverse order of removal.

A\ Caution

* Pay attention to static electricity protection during installation.
* Take care to protect connector terminals.
* To prevent water droplets from accumulating on connector joint, face it down.

Matching Learning

Write VIN Code
1. Connect diagnostic tester, and select corresponding model.
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2. Click “IMMO (Immobilizer)” .

")

T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV

CHERY V59.31 >TI15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV

Vehicle Configuration
DD (DUPPIETIENILE KESUdIIL DY SIEll)

RRM (Radio Receiver Module)
ICM (Instrument Cluster Module)
IHU (Infotainment Head Unit)

CLM (Climate Module)

Vehicle Failure Status

Un

OK

OK

OK

OK

IMMO (Immobilizer)

OK

PEPS (Passive Entry And Passive Start System) -
11}

SAM (Steerina Anale Module)

Chery T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV

Show Menu
CHERY V59.31 = T18/T17/T18/T19/T1A/T1E/T1D PLUS PHEV > IMMO (Immobilizer)

Version Information

Erase Fault Code

Write Data

Chery T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV

OK

OK

EXIT

Read Fault Code

Read Data Stream

iV HEas2PM

ES) 11.85v

After Sale Function
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4. Click “Programming Engine Control Module (ECM)” .

Show Menu

CHERY V59.31>T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV > IMMO (Immobilizer)

Programming ECM

Programming IMMO(Learn SK From TBOX)

Reset IMMO To Delviery

Erase Keys

Chery T15/T17/T18/T19/T1A/T1E/T1D PLUS PHEV

Programming IMMO(Learn SK From EMS)

Reprogramming ECM

Key Match

B3 11.77v

5. Display shows execution condition, confirm it and click “Yes” .

Please Confirm Whether You Want To Carry

Out This Operation?

[YES] To Continue, [NO] To Exit.

WWW.DIGITALKHODRO.COM
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6. Input 17-digit VIN code, and click “OK” .

N &) 1 W E 454PM

Communication Information

Please Input The VIN.
The Length Is 17 Digits From 0 To 9, A~Z, A~Z
Input A 17-digit VIN. v
Chery T15/T17/T18/T19/T1A/T1E/TID PLUS PHEV Confirm

7. Confirm and click “OK” .
8. Display shows that VIN is written successfully, then click “OK” .
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9. After entering 8-digit anti-theft security code, click “OK” .

- Y- B

Write The User Authorization Code.

Please Enter A PIN With 8 Digits.

Input Characters In The v
Range Of 0~9 Or A~F.

|
Chery T15/T17/T1 Sﬂﬁ@mmrs‘ﬁ‘rﬁ&ws PHEV

Confirm

10. After entering 8-digit anti-theft security code again, click “OK” .

The Data Which You Input 15:50043587
If The Data Is Correct You Input,Click "0OK" To
Continue;

If The Data Is Incorrect You Input,Click
"Cancel” To CANCEL,And Try Again;

_— -

11. Display shows that write user authorization code successfully! Click “OK” .
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12.Display shows that Engine Control Module (ECM) is programmed successfully, then click “OK” .

Programming ECM

Succeeded To Program ECM!

ES5138001
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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 Suspected Area

Engine oil (oil level high or low, oil lean or rich)

Rocker arm (abnormal wear)

Hydraulic lifter assembly (fails and wear)

Valve mechanism noise Valve spring seat (excessive runout)

Valve (excessive clearance between valve and
guide)

Camshaft (Bend, deformation, abnormal wearr,
axial/radial clearance increased)

Engine oil (insufficient oil, low viscosity, low
pressure)

Connecting rod (misaligned)

Connecting rod noise Bend, deformation of connecting rod

Connecting rod bearing shell (excessive radial
clearance)

Connecting rod journal (out-of roundness)

Engine oil (insufficient oil, low viscosity, low
pressure)

Main bearing shell (excessive clearance)

Main bearing noise . .
9 Crankshaft axial clearance (excessive)

Crankshaft journal (out-of roundness or worn)

Flywheel or clutch (loose)

Piston ring (worn, scratched or damaged)

Piston ring groove (carbon deposited)

Oil loss or spark plug blockage Valve oil seal (worn or damaged)

Valve (excessive clearance between valve and
guide)

Inspection

1. Check the coolant.
2. Check the engine oil.

3. Check the battery.
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4. Check the air filter element.
a. Remove the air filter element.
b. Visually check that there is no dirt, blockage or damage in the air filter element.
Hint:
If there is any dirt or blockage in air filter element, clean it with compressed air.
If any dirt or blockage remains, even after cleaning air filter element with compressed air, replace it.

5. Check the spark plug.
6. Test cylinder compression pressure.
Cylinder pressure is the main index to judge engine operation and also can be used to definitely

judge whether some system of engine operates well or not. Therefore, it is necessary to perform
cylinder pressure measurement when servicing engine.

Ensure battery is fully charged and engine starter is in good operating condition. Otherwise,
indicated compression pressure used for diagnosis may be invalid.

/\ Caution

* Recommended compression pressure is only used as a guide for diagnosing engine malfunction.

* Never determine cause of low pressure by disassembling engine unless there are some
malfunctions.

* Use a cylinder pressure gauge with accurate reading and reset it to zero, or it will influence accuracy
of reading.

a. Turn off all electrical equipment and ENGINE START
STOP switch.
b. Remove the ignition coil.

c. Remove the spark plug.

d. Slowly screw the cylinder pressure gauge connector
vertically into the spark plug mounting hole. Do not
tighten it excessively to prevent difficult removal.

e. With transmission in P/N (for CVT models) position, depress accelerator pedal fully, then start
engine and keep it racing for 3 to 5 seconds; Record the measured pressure value.

f. Press the bleeder button of cylinder pressure gauge to reset it to zero. Use same method to repeat
this test three times and then calculate average value. Cylinder pressure value is within 7 - 10 bar
(180 - 250 r/min).

A\ Caution

* DO NOT screw the cylinder pressure gauge excessively to prevent difficult removal.

* During measurement, do not turn ENGINE START STOP switch to “START” for more than 10
seconds. Otherwise, engine may be damaged.

* Ensure battery is fully charged when cranking engine. Correct cylinder pressure can be measured
only when engine is running at 180 - 250 r/min.

* Use same method to measure pressure of other cylinders.

Standard cylinder pressure value is within 7 - 10 bar (180 - 250 r/min). The value will drop slightly with
usage of engine, but the lowest value cannot be below 7 bar and pressure difference between each
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cylinder should not be above 3 bar.If engine cylinder pressure is lower than standard value, it indicates
that cylinder pressure is insufficient. Add a small amount of engine oil to cylinder through spark plug hole
and perform measurement again.If pressure increases after adding oil, piston ring or cylinder bore may be
worn or damaged. If pressure remains low, the valve may be stuck or damaged, or there may be air
leakage in cylinder head gasket.

g. Install the spark plug.

h. Connect all injector connectors.

i. Install the ignition coil.
7. Test cylinder head gasket for leakage.

Hint:

Cylinder head gasket leakage may be present between adjacent cylinder and water jacket or from an

oil passage to the external of engine.

a. Possible trouble symptoms caused by cylinder head gasket leakage between adjacent cylinders

are as follows:

Engine power loss.
Engine stall.
Low fuel economy.
b. Possible trouble symptoms caused by cylinder head gasket leakage between cylinder and adjacent
water jacket are as follows:
Engine overheats.
Coolant loss.
Excessive steam (white smoke) emitted from exhaust system.
Coolant foaming.
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On-vehicle Service

Accessory Pulley

Description
6
5
7
EM4004001
1 Alternator Assembly 5 Accessory Drive Belt
2 Idler Pulley Assembly 6 Water Pump Pulley
3 Tensioner Assembly 7 Crankshaft Pulley
4 Compressor Assembly
Removal

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Disconnect the negative battery cable.
3. Remove the accessory drive belt.
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a. Insert tip of ratchet rod into tensioner pin hole (arrow)
and pull it upward in direction of arrow as shown in
illustration, then remove accessory drive belt assembly
(1).

Hint:
Prevent hand from contacting belt tensioner when
raising it upward, causing unnecessary hurt.

\1 “ ll it EM4005002

Inspection

1. Visually check accessory drive belt for excessive wear
and cords for wear, etc. If any of these defects is found,
replace accessory drive belt.

Hint:

If accessory drive belt has chunks missing from ribs, it e \
should be replaced. AN

After installing accessory drive belt, check that it fits

properly in the ribbed grooves. Check that belt has not
slipped out of grooves on bottom of the crankshaft pulley
by hand. EM4257002

Installation
/\ Caution

* Before installation, remove the dirt from accessory drive belt.

* Rotate crankshaft after installation, make sure that accessory drive belt is installed in place and does
not interfere with other separate parts.

1. Installation is in the reverse order of removal.

Idler Pulley Assembly

Removal
A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.
* Try to prevent body paint surface from being scratched during removal and installation.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Remove the accessory drive belt.

Remove the idler pulley assembly.

o=
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a. Remove fixing bolt (arrow) from idler pulley assembly.
Tightening torque: 50 + 5N m

EM4006002

b. Remove the idler pulley assembly.

Inspection

1. Rotate idler pulley by hands and check if rotation is smooth and if abnormal noise occurs.
2. Wiggle idler pulley in axial and radial directions to check bearing for looseness.

3. Check if there is damage on idler pulley assembly operating surface.

Installation
A\ Caution

* After installation, turn crankshaft to run accessory drive belt several circles, and check if crankshaft
turns smoothly and belt runs well. If it cannot turn smoothly, reinstall accessory drive belt.

* Make sure to correctly install accessory drive belt, and it does not interfere with other components.

1. Installation is in the reverse order of removal.

Tensioner Assembly

Removal
A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.
* Try to prevent body paint surface from being scratched during removal and installation.

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Disconnect the negative battery cable.
3. Remove the accessory drive belt.
4. Remove the tensioner assembly.
a. Remove the tensioner assembly fixing bolt (arrow). ':"
Tightening torque: 40 + 5N m ;O
P,

EM4145002

b. Remove the tensioner assembly.
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1. Install the crankshaft front oil seal.

a. Install new oil seal (2) to crankshaft (3), then install
new oil seal evenly and fully into oil seal retainer with a
crankshaft front oil seal installer (1).

Hint:

Oil seal surface should be lower than timing chain
cover oil seal hole end surface by 0 ~ 1 mm.

Ensure that oil seal lip has no damage during
assembly.

Never allow tilting it by more than 5°, oil seal external
rubber breakage or flanges during oil seal press fitting.

EM4015002

b. Other installation procedures are in the reverse order
of removal.

Flywheel

Removal
A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.
* Try to prevent body paint surface from being scratched during removal and installation.
1. Turn off all electrical equipment and ENGINE START

STOP switch.
2. Disconnect the negative battery cable.

Remove the automatic transmission assembly.
4. Remove the flywheel assembly.
a. Install flywheel holding tool (1) to lock flywheel.

w

b. Remove 6 fixing bolts (arrow) and flywheel assembly.

Tightening torque: 1st step: 35 £ 5 N-m; 2nd step:
45° + 5°

Hint:

Pay attention to personal safety during operation.
DO NOT remove all fixing bolts without any auxiliary
measures.

Flywheel fixing bolts must be disposed after removal.
Never reuse them.

EM4016002

Inspection

1. Check if crankshaft position signal gear is distorted or deformed. If damaged, replace flywheel. Clean
signal gear before installation.

2. Check if starter driven gear ring is worn. If excessively worn, replace flywheel.

Installation
A\ Caution

* Six bolt holes on the flywheel have asymmetrical positions. During installation, pay attention to that
flywheel fixing bolts are aligned with crankshaft bolt holes.

* Lightly push flywheel after alignment during assembly. Do not tap flywheel with a hammer.
* Replace flywheel fixing bolts with new ones.

1. Install the flywheel.
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a. When installing flywheel assembly, pretighten fixing
bolts (arrow), and install flywheel holding tool, then
tighten each flywheel bolt diagonally in order.

Tightening torque: 1st step: 25 £ 5 N-m 2nd step: 30°
+5°

% - Non-reusable Parts

EM4016002

Crankshaft Rear Oil Seal

Removal
A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.
* Try to prevent body paint surface from being scratched during removal and installation.

1. Turn off all electrical equipment and ENGINE START
STOP switch.

Disconnect the negative battery cable.
Remove the transmission assembly.
Remove the flywheel assembly.

o s W

Remove the crankshaft rear oil seal.

a. Using a screwdriver with the tip wrapped with
protective tape, remove crankshaft rear oil seal
(arrow).

Hint:
Be careful not to scratch cylinder block, when
removing oil seal.

EM4020002

Installation
A\ Caution

* Be sure to clean dirt around oil seal retainer and on inside wall before installation.

* Check oil seal for damage before installation. If there is any damage, replace it.

* Be sure to prevent the lip of crankshaft rear oil seal from being scratched during installation.
* Be careful not to damage oil seal retainer during installation.

1. Install the crankshaft rear oil seal.
a. Apply engine lubricant to crankshaft oil seal outer retainer and lip.
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c. Remove fixing bolt (1) and movable guide rail
assembly.

Tightening torque: 9+ 3N m

d. Remove 2 fixing bolts (2) and fixing guide rail
assembly.
Tightening torque: 9+ 3N m

EM4028002

e. Remove 2 fixing bolts (arrow) and upper guide rail
assembly.

Tightening torque: 9+ 3 N m

EM4029002

f. Remove the engine timing chain assembly.
A\ Caution

* Mark front side and back side of chain with a marking pen after removing chain, so as to keep same
direction during installation. Long time movement in one direction of timing chain will cause wear
difference between two sides of chain, so it is necessary to remove and install the chain in same
direction.

Inspection

1. Check the timing chain.
a. Check the timing chain in detail, the timing chain and the engine life, if the tooth surface without
serious wear or crack, you can continue to use.

b. If the timing chain is to be replaced, the full set of sprockets, chains and guide rails should be
replaced together.

2. Inspect the engine timing chain movable guide rail.
a. Measure depth of engine timing chain movable guide rail with a vernier caliper.
Hint:
Wear limitis 1 mm.
3. Check tensioner.
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a. Remove the through bolt (1) between rear mounting
cushion assembly | and rear mounting cushion
assembly.

Tightening torque: 12010 N m

b. Remove 2 coupling bolts (arrow) between rear
mounting cushion assembly | and transmission.

Tightening torque: 80 * 5N m

c. Remove rear mounting cushion assembly I.
4. Remove the rear mounting cushion assembly.

a. Remove the coupling bolt (arrow) between rear
mounting cushion assembly and sub frame.

Tightening torque: 120 £ 10 N m

EM4072002

b. Remove rear mounting cushion assembly.

Installation
1. Installation is in the reverse order of removal.

A\ Caution

* Pre-tighten 2 or 3 threads manually first during assembly of bolts and nuts, then pre-tighten and
tighten it to specified torque with a tool.

Left Mounting Assembly

Removal
/\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.
* Try to prevent body paint surface from being scratched during removal and installation.

1. Turn off all electrical equipment and ENGINE START
STOP switch.
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Disconnect the negative battery cable.
Remove the air filter assembly.

Remove the battery assembly.

Remove the battery tray bracket.

Remove the left mounting cushion assembly.

a. Remove 2 fixing nuts (arrow) and 1 coupling bolt (1)
between left mounting cushion assembly and left
mounting bracket.

Tightening torque: 100 £10 N m

o gk wbd

b. Remove 3 fixing bolts (arrow) between left mounting
cushion assembly and left side rail wheel house
assembly.

Tightening torque: 65* 5N m

7. Remove the left mounting bracket.

a. Remove 4 fixing bolts (arrow) between left mounting
bracket and transmission case.

Tightening torque: 655N m

| .
FL | g Emaors002

b. Remove the left mounting bracket.

Installation
1. Installation is in the reverse order of removal.

Right Mounting Assembly

Removal
A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.
* Try to prevent body paint surface from being scratched during removal and installation.

1. Turn off all electrical equipment and ENGINE START
STOP switch.
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2. Disconnect the negative battery cable.
3. Remove the expansion tank assembly.
4. Remove the engine right mounting cushion assembly.

a. Remove 2 fixing nuts (1) between right mounting
cushion assembly and engine.

Tightening torque: 100 10 N m

b. Remove 3 coupling bolts (arrow) between right
mounting cushion assembly and body.

Tightening torque: 655N m

c. Remove the engine right mounting cushion assembly.

Installation
1. Installation is in the reverse order of removal.

A\ Caution

*  When installing right side rail wheel house on right mounting cushion assembily, first tighten the other
locating bolt on side rail, and finally tighten the bolt on wheel house.

* Pre-tighten 2 or 3 threads manually first during assembly of bolts and nuts, then pre-tighten and
tighten them to specified torque with a tool.
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7. Drain the transmission oil.

8. Drain the coolant.

9. Recover the refrigerant.

10.Remove the electric water pump and mounting bracket.
11. Remove the precatalytic converter assembly.
12.Remove the turbocharger assembly.

13.Disconnect engine inlet and outlet hoses.

a. Loosen elastic clamps (arrow) and disconnect
connections between engine inlet and outlet hoses and
thermostat seat.

Y

4

14.Disconnect the vacuum pipe.

a. Loosen elastic clamp (arrow) and disconnect
connection between brake vacuum hose and brake
vacuum steel pipe.

15. Disconnect connection between hose and heater core.

a. Loosen elastic clamp (arrow) and disconnect
connection between heater core inlet/outlet hose and
heater core.

16.Loosen 2 elastic clamps (arrow) and disconnect water
pipe.

17.Disconnect connection (1) between inlet pipe and fuel rail
injector assembly.
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18. Disconnect connection (arrow) between fuel vapor pipe
and canister solenoid valve.

19.Disconnect all wire harnesses.
20.Remove the front wheel.
21.Remove the drive shaft.
22.Remove the sub frame assembly.
23.Disconnect the transmission oil cooling pipe.
a. Remove the tightening clamp and disconnect
transmission oil cooling pipe.
24.Disconnect the A/C compressor high and low pressure
pipes.
a. Remove coupling bolts (1) between high/low pressure
pipes and A/C compressor assembly, and disconnect
high and low pressure pipes.

EM4309002

25. Disconnect the water supply pipe.

a. Loosen elastic clamp (arrow) and disconnect
connection between expansion tank water supply pipe
and oil filter module assembly.

EM4084002

26.Lower vehicle to the position where engine assembly can be placed steadily in maintenance platform.
27.Remove the rear mounting assembly.

28.Remove the left mounting assembly.

29.Remove the right mounting assembly.

30. Check that engine assembly is separated with external components.

31.Raise vehicle to the position where engine assembly can be separated from body.

32.Remove engine wire harness and battery wire harness from engine.

33. Separate transmission assembly from engine assembly.

34.Install engine assembly to engine service platform.
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b. Using a piston ring, remove carbon deposits from

piston ring grooves.

c. Using a brush and solvent, thoroughly clean piston.

Hint:

DO NOT use a wire brush to clean.

d. Measure the piston diameter with a micrometer at 10
mm of lower end of the piston skirt along the vertical

direction of piston pin.

EM4105002

EM4106002

Measurement Item

Specification (mm)

Piston Diameter

76.950 = 0.009

4. Check clearance between piston ring and ring groove

side:

a. Using a feeler gauge, measure clearance between
new piston ring and ring groove side.

EM4107002

Item

Measurement | Specification Limit Value

(mm)

First
Compression
Ring Side
Clearance

0.02 - 0.065 0.13

Second
Compression
Ring Side
Clearance

0.02-0.06 0.12

EM4108002

Hint:

If piston ring side clearance exceeds specified range,

replace piston ring and piston assembly.

5. Check the piston ring end gap:
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a. Clean thrust washers and cylinder block inner wall before installation.

Apply engine oil to thrust washers.

c. There are 2 thrust washers on the cylinder, which are installed on the front and rear thrust surfaces
of 3rd main bearing seat respectively.

d. As shown in illustration, the side of crankshaft thrust
washers (1) without groove should face cylinder block
side while the other side with groove should face
crankshaft side.

o4

EM4127002

4. Install the crankshaft.

a. Apply seal gum to installation surface of crankshaft
frame before installation.

Hint:

DO NOT apply seal gum to bearing shell when
applying seal gum.

Seal gum should not be applied too thick. Avoid seal
gum entering bearing shell installation area due to
compression.

EM4128002

b. Place crankshaft on cylinder block carefully.

c. Install crankshaft main bearing cap fixing bolts in place
by hands, and then tighten 10 crankshaft main bearing
cap fixing bolts in order shown in illustration.

Tightening torque: 1st step: 45 + 5 N-m; 2nd step:
180° £ 10°

EM4129002

d. Evenly tighten 10 crankshaft frame fixing bolts in order
shown in illustration.

Tightening torque: 27 + 3N m

EM4098002

5. Assemble piston and piston connecting rod.

Hint:
Apply clean engine oil to outer surface of piston pin and
inner surface of piston hole before assembly.
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c. Rotate piston ring several turns after addling engine oil to piston ring groove, and note that the
position of ring notch should be the same with that described above; clean crankshaft connecting
rod journal and cylinder with a non-woven fabric cloth.

7. Install the connecting rod bearing shells.

A\ Caution

* Apply a coat of engine oil to inner surface of connecting rod bearing shell before installation.

* Back side of connecting rod bearing shell should be clean without any foreign matter during
assembly.

a. Carefully install the connecting rod bearing upper shell
(1) in direction of arrow, and keep notch of each
connecting rod bearing upper shell face the cutout of
connecting rod bearing.

EM4134002

b. Carefully install connecting rod bearing lower shell (1)
in direction of arrow, and keep notch of each
connecting rod bearing lower shell face the cutout of
connecting rod bearing cap.

EM4135002

8. Install the piston connecting rod assembly.
a. Rotate crankshaft to top dead center of cylinder 1 and cylinder 4.
b. Apply a coat of engine oil to piston surface and cylinder inner wall.

c. As shown in illustration, install piston connecting rod
assembly to cylinder with piston installer (1).

EM4136002
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d. Pay attention to front marks on piston and connecting
rod during assembly, without being reversed.

EM4137002

9. Install the connecting rod bearing cap.

Hint:
Protrusion points on connecting rod and connecting rod
bearing cap are in same side.

EM4138002

a. Install connecting rod bearing caps in place, and screw
connecting rod bearing cap fixing bolts (arrow) by
hands, then tighten connecting rod bearing cap fixing
bolts in 2 steps with a torque wrench.

Tightening torque: 1st step: 15 + 3 N-m 2nd step: 60°
D

Hint:
Apply a small amount of engine lubricant to connecting
rods, connecting rod bearing caps and thread joint
surfaces.

10. Other assembly is in the reverse order of disassembly.

EM4139002
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SQRE4T15C INTAKE SYSTEM

Warnings and Precautions

Warnings

In order to avoid possible property loss, personal injury or death, always follow the instructions below
before repair:

1. Temperature in engine compartment is very high when engine is running. Before removal, you must
make sure that engine has shut off, and engine compartment has cooled down sufficiently, otherwise,
there is a risk of scald injury.

Precautions

In order to avoid possible property loss, personal injury or death, always follow the instructions below
before repair:

1. Wasted air filter element should be handled by the specialized department according to local laws and
regulations. Never discard it at will.

2. Check for foreign matter in air filter and hose when installing. Avoid inhaling foreign matter after engine
running, causing damage to the components.

3. After removing electronic throttle, block intake manifold intake port with suitable blocking pieces to
prevent foreign matter from entering, causing damage to the components.
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Installation
1. Clean the air filter upper housing and lower housing.
2. Install a new air filter element.

3. Other installation procedures are in the reverse order of removal.
A\ Warning

* Wasted air filter element should be handled by the specialized department according to local laws
and regulations. Never discard it at will.

Air Filter Assembly

Removal
/\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Disconnect the negative battery cable.
3. Remove the air filter assembly.

a. Remove 2 fixing bolts (arrow) from air direct pipe.

b. Loosen worm clamp (arrow) and disconnect
connection between air filter and intake hose.

Tightening torque: 3+ 0.5N-m

c. Remove 3 fixing bolts (arrow) from air filter assembly.
Tightening torque: 71 N-m
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d. Remove the air filter assembly.

Hint:
After removing air filter assembly, block intake hose with suitable blocking pieces to prevent foreign
matter from entering, causing damage to the components.

Installation
1. Installation is in the reverse order of removal.
/\ Caution

* Check for foreign matter in air filter and hose when installing, avoid inhaling foreign matter after
engine running, causing damage to components.

Muffler and Muffler Hose

Removal
A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Remove the intake hose assembly.

Remove the muffler assembly.

gt v =

a. Disconnect the canister solenoid valve outlet pipe Il
assembly (arrow) and detach fixing clip (1).

b. Remove engine wire harness and fixing clip (arrow)
from muffler assembly.

c. Loosen worm clamp (1), disconnect the connection
between muffler assembly and turbocharger.

Tightening torque: 51 N-m
d. Disconnect the boost pressure sensor connector (2).

e. Remove the muffler assembly fixing bolt (3).
Tightening torque: 9*1.5N-m
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f.

Loosen worm clamp (arrow), disconnect the
connection between muffler assembly and muffler
hose.

Tightening torque: 51 N-m

Remove the muffler assembly.

Hint:

After removing muffler assembly, block outlet side of
turbocharger with suitable blocking pieces to prevent
foreign matter from entering, causing damage to the
components.

5. Remove the muffler hose.

a.

Loosen worm clamp (arrow) and disconnect the
connection between muffler hose and throttle
assembly.

Tightening torque: 3+ 0.5N-m

Remove the muffler hose assembly.

Hint:
After removing muffler hose assembly, block throttle

with suitable blocking pieces to prevent foreign matter

from entering, causing damage to the components.

Installation

1. Installation is in the reverse order of removal.

A\ Caution

* Check for foreign matter in muffler and hose when installing. Avoid inhaling foreign matter after
engine running, causing damage to the components.

Electric Throttle Assembly

On-vehicle Inspection

1. Check the electronic throttle assembly.

When flipping it by hand with power off and it can rotate smoothly. If catching occurs, it indicates
that internal components may be damaged, and replace the electronic throttle assembly.

a.

b.
c.

Connect the diagnostic tester to diagnostic interface.

Turn ENGINE START STOP switch to ON and turn on the diagnostic tester.
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d. Read datastream on diagnostic tester.

Hint:
Accelerator pedal released

Datastream Name Specification (V)
Sensor voltage from throttle potentiometer 1 0.77
Sensor voltage from throttle potentiometer 2 4.23
Hint:
Accelerator pedal depressed fully
Datastream Name Specification (V)
Sensor voltage from throttle potentiometer 1 4.27
Sensor voltage from throttle potentiometer 2 0.73

If result is not as specified, check wire harness, ECM, or replace electronic throttle assembly.

Removal
/\ Caution

* Temperature in engine compartment is very high when engine is running. Before removal, you must
make sure that engine has shut off, and engine compartment has cooled down sufficiently,
otherwise, there is a risk of scald injury.

* Be sure to wear necessary safety equipment to prevent accidents when repairing.
* Try to prevent body paint surface from being scratched during removal and installation.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Remove the muffler and muffler hose.
Remove the electronic throttle assembly.

B T

a. Disconnect the electronic throttle assembly connector
(1).

b. Remove 4 fixing bolts (arrow) from electronic throttle
assembly.

Tightening torque: 81 N-m

b
| T4513002 |

c. Remove the electronic throttle assembly.
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d. Remove throttle gasket (1) from intake manifold

assembly.

/A\ Caution

* After removing throttle assembly, block intake manifold intake port with suitable blocking pieces to
prevent foreign matter from entering, causing damage to the components.

Inspection

1. Check electronic throttle assembly gasket for wear or
deterioration. If there is wear or deterioration, replace
electronic throttle assembly gasket.

2. Check the electronic throttle assembly. Measure
resistance of electronic throttle assembly according to the

right table.

1T4015002

Multimeter Connection
Terminal

Standard Condition

Terminal 2 - Terminal 3

1.067 kQ (resistance at
ambient temperature)

Terminal 6 - Terminal 2

Terminal 6 - Terminal 3

As throttle opens,
resistance between
terminals 6 and 2
increases. And resistance
between terminals 6 and 3
decreases.

1T4016002

Terminal 5 - Terminal 2

Terminal 5 - Terminal 3

As throttle opens,
resistance between
terminals 5 and 2
decreases. And resistance
between terminals 5 and 3
increases.

Cleaning
1. Cleaning tools.
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a. Thin stick: Used to support throttle valve plate for cleaning the carbon deposited on contact wall
between valve plate and throttle. Please use plastic, wooden or bamboo thin stick. Do not use
metal thin stick to avoid scratching or deforming the valve plate.

b. Clean cloth or paper towel.
2. Cleaning process.

a. Remove electronic throttle assembly, and make the valve plate face upward in free condition. Avoid
cleaner flowing into electronic element through valve plate shaft, resulting in functional failure.

b. Start to clean when it is as shown in illustration.

c. Apply appropriate amount of cleaner to the inner wall
of throttle valve body, and wipe off the carbon with
clean cloth.

1T4017002

d. Support the throttle valve plate with a thin stick, and
clean the carbon on valve plate and throttle valve body
inner wall.

e. Turn over throttle, and clean with the same procedures
as above. Repeat several times until it is clean.

f. Push the valve plate by hand, and check if it rotates
smoothly. Ifitis stuck, clean again according to the
cleaning procedures.

g. After cleaning, wipe off the cleaner in throttle valve
body with absorbent paper.

/\ Caution

1T4018002

* Cleaneris a kind of flammable and corrosive fluid. Follow safety cautions to prevent accidents, and
avoid skin contacting with cleaner.

* Pay attention to that the amount of cleaner should not be too much, so as to overflows into sensor
and motor, resulting in functional failure.

Installation
/\ Caution

* Clean fitting surface of electronic throttle assembly.

* Perform throttle self-learning procedures after installation. After self-learning is completed, start the
vehicle and check for proper operation.

1. Installation is in the reverse order of removal.
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Intake Manifold Assembly

Removal
A\ Caution

* Temperature in engine compartment is very high when engine is running. Before removal, you must
make sure that engine has shut off, and engine compartment has cooled down sufficiently,
otherwise, there is a risk of scald injury.

* Be sure to wear necessary safety equipment to prevent accidents when repairing.
* Try to prevent body paint surface from being scratched during removal and installation.

Release the fuel system pressure.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Remove the fuel rail injector assembly.

Remove the air filter assembly.

Remove the muffler assembly and muffler hose.

Remove the electronic throttle assembly.

Remove the charcoal canister solenoid valve assembly.

© N Ok WODN =

a. Disconnect the charcoal canister solenoid valve
connector (1).

b. Disconnect connection between fuel vapor pipe (2)
and canister solenoid valve.

c. Disconnect the connection between canister solenoid
valve outlet pipe (arrow) and canister solenoid valve.

d. Remove the canister solenoid valve assembly.
9. Remove the oil dipstick guide assembly.

a. Disconnect the engine wire harness fixing clips
(arrow).

b. Remove fixing bolt (1) between oil dipstick guide and
intake manifold assembly.
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e.

Disconnect the engine wire harness fixing clip (1).

Remove coupling bolt (arrow) between oil dipstick
guide and cylinder block frame assembly.

Tightening torque: 8 + 3N 'm

Remove the oil dipstick tube assembly.

10.Remove canister desorption pressure sensor.

a.

Disconnect the canister solenoid valve outlet pipe
assembly (arrow).

11. Remove the intake manifold assembly.

a.

Loosen clamping ring (1) and disconnect the
connection between outlet pipe set - intercooler and
intercooler assembly.

Loosen elastic clamp (2) and disconnect the
connection between outlet pipe set - intercooler and
low temperature radiator inlet pipe.

Remove fixing bolt (3) and outlet pipe set - intercooler.

Loosen clamping ring (4) and disconnect the
connection between inlet pipe set and intercooler
assembly.

Loosen elastic clamp (5) and disconnect the
connection between water inlet steel pipe and low
temperature radiator outlet pipe set.

Remove fixing bolt (6) from brake vacuum pipe
bracket.

Tightening torque: 8 + 3N 'm

Disconnect the intake pressure/temperature sensor
connector (7).

Loosen elastic clamp (arrow) and disconnect the
connection between expansion tank water outlet pipe
set and water inlet steel pipe.
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a. Disconnect the electronic accelerator pedal connector
(1).

b. Remove 3 fixing nuts (arrow) from electronic
accelerator pedal.

Tightening torque: 9£1.5N-m

|§ /74032002

c. Remove the electronic accelerator pedal.

d. Remove 3 fixing nuts (arrow) from electronic
accelerator pedal bracket.

1T4632002

e. Remove the electronic accelerator pedal bracket.

Installation
1. Installation is in the reverse order of removal.
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SQRE4T15C EXHAUST SYSTEM

Warnings and Precautions

Warnings

In order to avoid possible property loss, personal injury or death, always follow the instructions below
before repair:

2. Before repairing the exhaust system, make sure that engine has stopped running and exhaust system
has cooled down sufficiently, otherwise, there is a risk of scald injury.

Precautions

In order to avoid possible property loss, personal injury or death, always follow the instructions below
before repair:

1. If exhaust gasket is damaged, replace it, and remove foreign matters on joints and threads.

2. Check exhaust gas for leakage. If gas leaks, tighten malfunctioning part to prevent leakage. Replace
damaged parts as necessary.

General Information

System Exploded Diagram

EX4002001
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1 Turbocharger Assembly 8 Main Catalytic Converter Assembly

2 Catalytic Converter Washer 9 Gasket

3 Precatalytic Converter Assembly 10 Front Muffler Heat Insulator

4 Gasket behind Precatalytic Converter 11 Front Muffler Assembly

5 Muffler Heat Insulator II 12 Muffler Heat Insulator 1

6 Front Exhaust Pipe Assembly 13 Gasket

7 Gasket 14 Rear Muffler Assembly
Turbocharger

EX4003001
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1 Turbocharger Heat Insulator 11 Electric Water Pump Bracket 1
2 Turbocharger Water Outlet Pipe Set 12 Electric Water Pump Assembly
3 Hollow Bolt 13 Electric Water Pump Bracket 2
4 Turbocharger Bracket 14 Oil Return Pipe Washer

5 Turbocharger Inlet Pipe 15 Turbocharger QOil Return Pipe

6 Turbocharger Water Inlet Pipe Set 16 Turbocharger Washer

7 Turbocharger Heat Insulator II 17 High Temperature Stud

8 Water Outlet Hose 18 Turbocharger

9 Water Outlet Hose Connection * Non-reusable Part

10 Water Outlet Hose

Functional Principle

System Operation

* Exhaust system controls engine exhaust, reducing vehicle emissions by precatalytic converter and
main catalytic converter, and eliminating exhaust noise by muffler. When exhaust system discharges
exhaust gas, oxygen sensor monitors oxygen content in exhaust gas. Engine control module adjusts
air-fuel ratio of combustible gas mixture to control vehicle emissions and achieve optimal fuel economy
according to feedback signals of oxygen sensor and combining with other sensor signals.

* Turbocharger use motor to drive the turbo impeller to rotate, then drive compressor impeller to
pressurize the air pressed through air filter and send it into cylinder. As more air enters into cylinder,
more fuel is allowed to be injected, which results in higher engine power. In addition, the turbocharger

can also make the engine obtain power compensation when working at high altitude.

Specifications

Torque Specifications

Description Torque (N-m)

High Temperature Stud 15125
High Temperature Nut 27 £ 4
Turbocharger Corresponding Water Inlet Threaded 25+3

Hole Hollow Bolt
Turbocharger QOil Return Pipe Hexagon Flange 8+3
Face Bolt

Heat Insulator Bolt 8+3

Turbocharger Bracket Fixing Bolt 33+3.5
Turbocharger Fixing Nut 25+5
Electronic Water Pump Assembly Fixing Bolt 8§+3
Electronic Water Pump Bracket Fixing Bolt 8+3
Front Exhaust Pipe Assembly Fixing Nut 45+5
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Description Torque (N-m)
Main Catalytic Converter Fitting Nut 45+5
Front Muffler Assembly Fixing Nut 45+5
Rear Muffler Assembly Fixing Nut 455

Non-reusable Part

Non-reusable Part

High Temperature Nut (Turbocharger) Replacement required
Turbocharger Washer Replacement required
Washer (Hollow Bolt) Replacement required
Oil Return Pipe Washer Replacement required
Tools

General Tools

Tool Name Tool Drawing

Precision Straightedge

RCH0063006

Feeler Gauge /
—

RCH006006

Diagnosis & Testing

Problem Symptoms Table

A\ Warning

* Use symptoms table below to help determine cause of problem. Check each suspected area in
sequence. Repair, replace or adjust faulty components as necessary.
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a. Remove 3 fixing bolts (arrow) from turbocharger fixing
bracket.

Tightening torque: 33+ 3.5N-.m

b. Remove the turbocharger fixing bracket.
4. Remove the turbocharger heat insulator.
a. Disconnect the upstream oxygen sensor connector.

b. Remove turbocharger heat insulator fixing bolt (arrow).
Tightening torque: 9+ 1.5N-m

c. Remove 2 fixing bolts (1) from turbocharger heat
insulator.

Tightening torque: 8 + 3N-m

d. Remove turbocharger heat insulator assembly.
5. Remove the turbocharger heat insulator |1 .

a. Remove 2 fixing bolts (arrow) from turbocharger heat
insulator I .

Tightening torque: 8 +3 N m

EX4008002

b. Remove turbocharger heat insulator 1.

Installation
1. Installation is in the reverse order of removal.
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Turbocharger Assembly

Removal
A Warning

* Temperature of exhaust system is very high when engine is running. Before removal, make sure that
engine has stopped running and exhaust system has cooled down sufficiently, otherwise, there is a
risk of scald injury.

A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Drain the coolant.
Remove the muffler assembly.
Remove the precatalytic converter assembly.

o gk wh=

Remove the intake hose.
a. Loosen worm clamp and disconnect intake hose assembly.

7. Remove turbocharger water outlet pipe set assembly.

a. Remove 1 fixing bolt (arrow) between turbocharger
outlet hose bracket and muffler.

Tightening torque: 8 + 3N m

EX4009002

b. Remove the hollow bolt (arrow) between turbocharger
water outlet pipe set and turbocharger assembly.

Tightening torque: 20+ 3N m

EX4012002

c. Remove the turbocharger water outlet pipe set.

Hint:
Pay attention not to drop upper and lower washers of
hollow bolt during removal and do not reuse them.

8. Remove the turbocharger water inlet pipe set assembly.
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a.
b.

Raise the vehicle to a proper position.

Remove 2 fixing nuts (arrow) between precatalytic
converter assembly and front exhaust pipe.

Tightening torque: 45 5 N-m

Remove 2 fixing bolts (arrow) from precatalytic
converter assembly bracket.

Tightening torque: 25+ 3.5 N'm

Remove 3 fixing nuts (1) (2) (3) between precatalytic
converter assembly and turbocharger.

Hint:

Replace the nut with a new one after each removal/
installation, and not reuse it.

Remove the precatalytic converter assembly.

Remove the upstream oxygen sensor from precatalytic converter assembly.

Tightening torque: 45+ 5 N-m

Inspection

1. Inspect warpage on precatalytic converter connection
surface:

a. Using a precision straightedge and feeler gauge,

measure the connection surface between precatalytic
converter body and turbocharger, replace it if the
surface warpage is above 0.5 mm.

EX4029002

EX4031002

Check precatalytic converter internal carrier for cracked or blocked. Replace precatalytic converter

assembly if damaged.
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2. Check bending on turbocharger connection surface:

a. Using a precision straightedge and feeler gauge,
measure the connection surface between turbocharger
body and precatalytic converter, replace it if the
surface bending is above 0.04 mm.

EX4032002

3. Check the gasket:

a. Check the gasket, there should be no scratches or
rough, otherwise replace it.

EX4033002

Installation
A\ Caution

* If gasket is damaged, replace it, and remove foreign matters on joints and threads.
* If there is any crack or leakage in precatalytic converter assembly, replace it.
* Check that there is no exhaust gas leakage in connecting part of upstream oxygen sensor.

Check that there is no exhaust gas leakage between precatalytic converter assembly and
turbocharger, precatalytic converter assembly and front exhaust pipe assembly after installation.

1. Installation is in the reverse order of removal.

Front Exhaust Pipe Assembly

Removal
A\ Warning

Temperature of exhaust system is very high when engine is running. Before removal, make sure that

engine has stopped running and exhaust system has cooled down sufficiently, otherwise, there is a
risk of scald injury.

A\ Caution

Be sure to wear necessary safety equipment to prevent accidents when repairing.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Raise vehicle to a proper height.

Remove the front exhaust pipe assembly.

oo~
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a. Take off and disconnect downstream oxygen sensor
connector from bracket.

b. Remove 2 fixing nuts (arrow), then disconnect
connection between front exhaust pipe assembly and
precatalytic converter assembly, and take off the
gasket from connecting part.

Tightening torque: 45t 5N m

c. Remove 2 coupling nuts (arrow), then disconnect
connection between front exhaust pipe assembly and
main catalytic converter assembly, and take off the
gasket from connecting part.

Tightening torque: 45+ 5N-m

e

—te -

] -
‘-m‘_:

e e AT
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e —

i
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-

EX4036002

d. Separate 2 fixing hanger blocks (arrow) between front
exhaust pipe assembly and body hook.

e. Remove the front exhaust pipe assembly.

f. Remove downstream oxygen sensor from front
exhaust pipe assembly.

Tightening torque: 45t 5N m
Installation
A\ Warning

* If gasket is damaged, replace it, and remove foreign matters on joints and threads.

* Check exhaust gas for leakage. If gas leaks, tighten malfunctioning part to prevent leakage. Replace
damaged parts as necessary.

* Check that there is no exhaust gas leakage in connecting part of downstream oxygen sensor.

1. Installation is in the reverse order of removal.
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Main Catalytic Converter Assembly

Removal
A Warning

*  Temperature of exhaust system is very high when engine is running. Before removal, make sure that
engine has stopped running and exhaust system has cooled down sufficiently, otherwise, there is a
risk of scald injury.

A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

1. Turn off all electrical equipment and ENGINE START
STOP switch.

2. Raise the vehicle to a proper position.
3. Remove the main catalytic converter and front muffler.

a. Remove 2 coupling nuts (arrow), then disconnect
connection between main catalytic converter assembly
and front exhaust pipe.

Tightening torque: 45 +5N-m

b. Remove 2 coupling nuts (arrow), then disconnect
connection between main catalytic converter assembly
and front muffler assembly.

Tightening torque: 45+ 5N-m

4

=" EX42041

c. Carefully remove the main catalytic converter
assembly.
Inspection

1. Check main catalytic converter assembly.

a. Check if there are cracks or leakage on main catalytic converter assembly. If so, please replace
main catalytic converter assembly.

Installation
A\ Caution

* If gasket is damaged, replace it, and remove foreign matters on joints and threads.

1. Installation is in the reverse order of removal.
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Front Muffler Assembly

Removal
A Warning

* Temperature of exhaust system is very high when engine is running. Before removal, make sure that
engine has stopped running and exhaust system has cooled down sufficiently, otherwise, there is a
risk of scald injury.

A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

1. Turn off all electrical equipment and ENGINE START
STOP switch.

2. Raise the vehicle to a proper position.
3. Remove the front muffler assembly.

a. Remove 2 coupling nuts (arrow), then disconnect
connection between main catalytic converter assembly
and front muffler assembly.

Tightening torque: 45 +5N-m

s &

LA EX4038002

b. Remove 2 coupling nuts (arrow), then disconnect
connection between front muffler assembly and rear
muffler assembly.

Tightening torque: 45 +5N-m

c. Disengage 2 fixing hanger blocks (arrow) from front
muffler assembly.

d. Carefully remove the front muffler assembly.

Inspection
1. Inspect front muffler assembly.
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a. Inspect if there are cracks or leakage on front muffler assembly surface. Replace the front muffler
assembly if necessary.

Installation
A\ Caution

* If gasket is damaged, replace it, and remove foreign matters on joints and threads.

1. Installation is in the reverse order of removal.

Rear Muffler Assembly

Removal
A\ Warning

* Temperature of exhaust system is very high when engine is running. Before removal, make sure that
engine has stopped running and exhaust system has cooled down sufficiently, otherwise, there is a
risk of scald injury.

/\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

1. Turn off all electrical equipment and ENGINE START
STOP switch.

2. Raise the vehicle to a proper position.
3. Remove the rear muffler assembly.

a. Remove 2 coupling nuts (arrow), then disconnect
connection between rear muffler assembly and front
muffler assembly.

Tightening torque: 45+ 5N-m

b. Disengage 2 fixing hanger blocks (arrow) from rear
muffler assembly.

c. Carefully remove the rear muffler assembly.

Inspection
1. Inspect rear muffler assembly.
a. Inspect if there are cracks or leakage on rear muffler assembly surface. Replace it if necessary.
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Installation
A\ Caution

» If gasket is damaged, replace it, and remove foreign matters on joints and threads.

1. Installation is in the reverse order of removal.

Muffler Heat Insulator ||

Removal
A Warning

* Temperature of exhaust system is very high when engine is running. Before removal, make sure that
engine has stopped running and exhaust system has cooled down sufficiently, otherwise, there is a
risk of scald injury.

A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.
Raise vehicle to a proper height.

Row N =

Remove the muffler heat insulator I .

a. Remove 5 clamping washers (arrow) from muffler heat
insulator I .

EX4008102

b. Remove the muffler heat insulator II.

Inspection
1. Inspect the muffler heat insulator |1 .
a. Inspect if there are cracks on muffler heat insulator 1l . If so, replace muffler heat insulator I .

Installation
1. Installation is in the reverse order of removal.

Front Muffler Heat Insulator

Removal
A Warning

* Temperature of exhaust system is very high when engine is running. Before removal, make sure that

engine has stopped running and exhaust system has cooled down sufficiently, otherwise, there is a
risk of scald injury.
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/A Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

Turn off all electrical equipment and ENGINE START STOP switch
Disconnect the negative battery cable

Raise vehicle to a proper height.

Remove the front muffler heat insulator

a. Remove 5 clamping washers (arrow) from front muffler
heat insulator.

Ao~

T = e EX4008202

b. Remove the front muffler heat insulator.

Inspection
1. Inspect the front muffler heat insulator
a. Inspectif there are cracks on front muffler heat insulator. If so, replace front muffler heat insulator.

Installation

1. Installation is in the reverse order of removal.

Muffler Heat Insulator |

Removal
A Warning

Temperature of exhaust system is very high when engine is running. Before removal, make sure that

engine has stopped running and exhaust system has cooled down sufficiently, otherwise, there is a
risk of scald injury.

A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable
Raise vehicle to a proper height.

A oD~

Remove the muffler heat insulator | .
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a. Remove 4 clamping washers (arrow) from muffler heat
insulator | .

EX4008302

b. Remove the muffler heat insulator | .

Inspection
1. Inspect the muffler heat insulator | .
a. Inspectif there are cracks on muffler heat insulator | . If so, replace muffler heat insulator | .

Installation
1. Installation is in the reverse order of removal.
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SQRE4T15C IGNITION SYSTEM

Warnings and Precautions

Warnings

In order to avoid possible property loss, personal injury or death, always follow the instructions below
before repair:

1. Itis prohibited to use short circuit spark test to test ignition function during repair, otherwise it may
damage the module.

2. During using, do not remove ignition coil from spark plug with bare hands with power on, and do not
contact the metal part and rubber guide rod directly, to avoid electric shock.

3. Make sure that ground wire of ignition coil assembly is short to the nearest GND separately from ECU
and other electrical device to reduce signal interfere as possible.

4. Ensure that connector or wire harness has no damage; the wire harness connector is connected
correctly. Ensure that wire harness and connector have no short circuit or poor contact.

Precautions

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

1. DO NOT remove the spark plugs when engine is hot; failure to do this may cause damage to the spark
plug thread holes on cylinder head.

2. When installing spark plug and ignition coil, check if there is impurities in cylinder head mounting
holes, and if the inner wall is smooth.

3. Do not make paint mark on spark plug assembly ceramic body. If there is paint or other organic mark, it
is necessary to clean. Never apply grease such as lubricant and anti-rust oil etc. on spark plug
assembly. If so, it is required to clean it.

4. Before removal, remove the dirt and foreign matter around ignition coil and ignition coil mounting hole
to prevent them from dropping into cylinders.

5. After removing or when replacing ignition coil, do not place ignition coil on the ground or other dusty
places, otherwise, dust or foreign matter may enter rubber guide and lead to ignition coil failure.

6. When replacing spark plug, remove and install ignition coil carefully. Do not rotate ignition coil (avoid
scratching rubber guide).

7. Do not separate ignition coil rubber guide and ignition coil body. If so, it may cause the decrease of
seal performance and fuel gas enter and corrode inner structure when reinstalling.
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Symptom Possible Cause

Spark plug

Intake camshaft phaser control valve

Exhaust camshaft phaser control valve

Wire harness
ECU

Ignition coil assembly

Knock Knock sensor
ECU
Battery

Ignition coil assembly
Difficult to start

Spark plug

Engine speed sensor

Ignition coil assembly

Engine speed sensor

Intake camshaft phaser control valve

Engine hesitation, power drop, unstable

performance Exhaust camshaft phaser control valve

Spark plug

Camshaft position sensor

ECU

Ignition coil assembly

Camshaft position sensor

Rough, unstable idling or stall
Spark plug

ECU

Repair Precautions

Visual inspection can reduce the unnecessary test and diagnostic time, so pay attention to the

following inspection items:

Check the line and hose for obvious looseness, and if they are disconnected or routed improperly.
Make sure that the battery connections are clean and fixed firmly.

Check if the generator wire and belt are installed correctly and securely.

Check if the engine wire harness connectors are inserted fully.

Check if all electrical connectors are installed correctly and securely.

Check the following electrical connections:

B
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Crankshaft position sensor.

Oxygen sensor.

Intake pressure/temperature sensor.

Ignition coil.

Oil pressure switch.

Charcoal canister solenoid valve.

Camshaft position sensor.

Electronic throttle.

Intake Variable Valve Timing (VVT) control valve.

Exhaust Variable Valve Timing (VVT) control valve.

Fuel injector.

7. Check the routing of all vacuum hoses.

8. Confirm that the following vacuum hoses are connected securely without any leakage.
a. Charcoal canister solenoid valve.
b. PCV valve.

c. Brake booster.
9. Check electric fuel pump hose and wire connections to make sure that they are connected securely.

AT T SQ@ ™0 00T

Spark Plug Common Problems

Inspection
OK
1. Spark plug porcelain small end is between white and yellowish, gray or brownish.

2. Air-fuel ratio and ignition time are normal, there is no misfire, and cold-start enriching function is
normal.

Carbon Accumulation

A layer of velvety black charcoal smoke attaches on the insulator small end, electrode and spark
plug body

Cause Result Treatment

Mixture is excessively rich due to
improper adjustment of air fuel
mixture.

Traveling distance of vehicle is too
short, engine temperature is low,
and combustion is incomplete.

Check air filter and adjust air-fuel

Poor starting ability ratio and cold starting system.

Fuel quality is poor or fuel
deteriorates, fuel is abnormal.

Spark plug type is incorrect.

Oil Dirt

A layer of black oily charcoal smoke and dirt attach on the insulator small end, electrode and
spark plug body

Cause Result Treatment

Piston ring has bad elasticity or is
worn excessively, and oil breaks Difficult to start
into combustion chamber.

Check and repair engine, or
replace spark plug.
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A layer of black oily charcoal smoke and dirt attach on the insulator small end, electrode and

spark plug body

Excessive matching clearance
between piston skirt and cylinder
wall causes oil breaking and air

leakage.

Air leakage occurs due to incorrect
installation of piston ring in direction
of inside and outside tangent angle,
causing oil breaking into
combustion chamber.

Excessive clearance occurs
between valve stem and valve
guide due to excessive wear, or
valve guide oil seal fails, causing oil
leakage.

Oil level is too high and oil breaks
into combustion chamber.

Lead Deposits

Brownish yellow enamels or greenish deposits exist on the insulator small end

opened for a long time, enamel is
formed.

Cause Result Treatment
The fuel additive contains lead,
when engine runs under high load
conditions with throttle partially Causing misfire Replace spark plug.

Red Deposits

There are severe red brown deposits on insulator skirt and electrodes, and clear radial
discharge traces can be seen on the surface of insulator small end

Cause

Result

Treatment

In the unleaded gasoline, Mn-based
anti-riot agent MMT is used instead
of lead tetraethyl, the oxide of Mn
after combustion adheres on the
surface of insulator and electrode.

At high temperature, these
deposits are easily
conductive, resulting in
flashover on insulator skirt
surface, unstable
combustion, high engine
speed, and jitter under
heavy load conditions.

Use qualified fuel, replace spark
plug.
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On-vehicle Service

Ignition Coil Assembly

Removal
/\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.
* Try to prevent body paint surface from being scratched during removal and installation.

* ltis prohibited to use short circuit spark test to test ignition function during repair, otherwise it may
damage the module.

* During using, do not remove ignition coil from spark plug with bare hands with power on, and do not
contact the metal part directly, to avoid electric shock.
1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Disconnect the negative battery cable.
3. Remove the ignition coil assembly.

a. Disconnect the ignition coil assembly connector (1),
and move away the wire harness from ignition coil
assembly.

b. Disconnect the ignition coil assembly connector (2),
and move away the wire harness from ignition coil
assembly.

c. Remove 8 fixing bolts (arrow) from ignition coll
assembly.

Tightening torque: 91 N-m

d. Remove 4 ignition coil assembilies.

Inspection
1. Inspect the resistance of ignition coil.
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resistance between terminals.

a. Turn digital multimeter to ohm band, and check the

1G4104002

Terminal Terminal Definition
1 Power supply
2 Ground
3 Ground
4 Control signal
Multimeter Specification (Q)
Connecti- | Condition
on UAES Wodeer
Terminal ° 127MQ+ | 1277KQ
> 10% 10%
Terminal 1
- Terminal 0o oo
3
Terminal ° 127MQ+ | 13.72KQ +
4 Normal 10% 10%
temperatu-
Terminal 2 re
- Terminal ©o oo
3
Terminal 2 11KQ+ | 095KQ+
4 10% 10%
Terminal 3
- Terminal oo oo
4

Hint:
Replace ignition coil if result difference is great.

Installation
1. Installation is in the reverse order of removal.

A\ Caution

brought in during assembly.

with a hammer etc.

* Make sure that the connection of ignition coil high-voltage output terminal and spark plug is reliable,
or it may cause high-voltage leakage, resulting in poor ignition.

* Before installation, check the mounting hole of cylinder head spark plug, and no impurities can be

* Install the ignition coil into cylinder head cover mounting hole and press it to close to mounting boss
on cylinder head cover. Never turn ignition coil to left/right after pressing and do not tap ignition coil
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a. If there is a thick spark with blue-white color and
popping occurs between spark plug and engine body
and also spark generated between center electrode
and side electrode, that indicates ignition system is
normal.

b. If there is a thick spark with blue-white color between
spark plug and engine body and no spark between
center electrode and side electrode, but spark is in e
inside of center electrode, that indicates inside of spark e par;”;; engine
plug is damaged.

c. Ifthe spark is red and short or there is no spark, check
ignition coil or others.

1G4107002

Installation
A\ Caution

* Check the spark plug type to confirm if it is suitable.

* Please install spark plug with a special spark plug socket, and never damage the normal spark plug
gap.

* Avoid to install the spark plug from higher position from mounting hole during installation to prevent
spark plug side electrode gap from damaging, resulting in poor ignition.

* Always tighten the spark plug according to specified torque using a torque wrench when installing
and replacing it.

1. Install the spark plug.

a. Install 4 spark plugs respectively into the cylinder head mounting holes for pre-tightening, and then
retighten the spark plugs with a torque wrench.

Tightening torque: 20 £+ 3 N-m
2. Other installation procedures are in the reverse order of removal.
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SQRE4T15C EMISSION SYSTEM

Warnings and Precautions

Warnings

In order to avoid possible property loss, personal injury or death, always follow the instructions below
before repair:

1. Temperature in engine compartment is very high when engine is running. Before removal, you must
make sure that engine has shut off, and engine compartment has cooled down sufficiently, otherwise,
there is a risk of scald injury.

2. Temperature of exhaust system is very high when engine is running. Before removal, make sure that
engine has stopped running and exhaust system has cooled down sufficiently, otherwise, there is a
risk of scald injury.

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. Specified grease must be used and use of other grease will lead to oxygen sensor poisoning. New
parts has been applied with grease and grease must be applied on mounting threads during
reassembly.

2. Unneeded activated charcoal canister assembly should be handled by the specialized department
according to local laws and regulations. Never discard it at will.

3. If the oxygen sensor falls, never pick it up to install and it needs to return to factory for testing.
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General Information

System Exploded Diagram

EC4001001

1 Activated Charcoal Canister Solenoid 3 Activated Charcoal Canister Assembly
Valve
2 PCV Valve 4 Activated Charcoal Canister Filter
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Emission Control System Schematic Diagram

ﬂ%

1
1 | WO
7
8 ‘ —— 10
9
EC0024001

1 Intake Hose 6 Turbocharger
2 Engine 7 Intake Manifold
3 PCV Valve 8 Check Valve
4 Charcoal Canister Solenoid Valve 9 Charcoal Canister Filter
5 Activated Charcoal Canister 10 Fuel Tank

Functional Principle

System Operation

* Emission control system recovers and burns fuel vapor to prevent the vapor in fuel tank from being
discharged into the atmosphere. It monitors the oxygen content in exhaust gas, so as to guarantee the
maximum efficiency of catalytic converter assembly in converting the HC, CO and NOx in exhaust gas.
Activated charcoal canister assembly plays an important role in the emission control system. It is used
to absorb and filter moisture and fuel vapor. Fresh air enters the top of activated charcoal canister
assembly, meanwhile fuel vapor enters the bottom of activated charcoal canister through fuel vapor
pipe. When engine stops operating, the fuel vapor and fresh air will be stored in activated charcoal
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canister assembly. When engine runs and charcoal canister solenoid valve opens timely, the fuel vapor
will enter intake manifold and burns in the cylinder.

* Oxygen sensor consists of upstream oxygen sensor and downstream oxygen sensor. Upstream
oxygen sensor is installed on pre-catalytic converter assembly, and downstream oxygen sensor is
installed on front exhaust pipe assembly. Oxygen sensor can detect the oxygen content in exhaust
gas, and determine whether combustible air-fuel mixture is completely burnt out or not, so as to
guarantee the maximum efficiency of catalytic converter assembly in converting the HC, CO and NOx
in exhaust gas.

» Two desorption pipelines are equipped in this model. One desorption pipeline is connected to intake
manifold through canister solenoid valve, which is low load desorption pipeline; The other desorption
pipeline is connected to supercharger intake pipeline through canister solenoid valve, which is high
load desorption pipeline.

* Low load desorption mode: When the pressure in intake manifold is lower than atmospheric pressure,
after the canister solenoid valve operates, the fuel vapor in charcoal canister is desorbed directly by
the pipeline connected to intake manifold.

* High load desorption mode: When the pressure in intake manifold is higher than atmospheric
pressure, the fuel vapor in charcoal canister is desorbed by the pipeline connected to supercharger
inlet pipe. In order to increase the effect of high load desorption, a venturi tube is installed in high load
desorption pipeline to increase the desorption flow.

Specifications

Torque Specifications

Description Torque (N-m)
Upstream Oxygen Sensor 45+ 5
Downstream Oxygen Sensor 45+ 5
Coupling Bolt Between Activated Charcoal 71
Canister Filter and Body
PCV Valve Tightening Torque 4+1

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

Tools

General Tools

Tool Name Tool Drawing

Digital Multimeter

RCHO0002006

X-431 PAD Diagnostic Tester E

RCH0001006

Diagnosis & Testing

Leakage Inspection

Visually check that hoses and connections have no leaks or damage.

/\ Caution

* Removal of engine oil dipstick, filler cap, PCV hose and other components or other problems in them
may cause the engine to run improperly. Air suction caused by disconnections, looseness or cracks
in intake system pipes related to throttle assembly will result in engine failure or abnormal operation.
Replace the parts as necessary.

Fuel Tank Cap Assembly Inspection
1. Visually check that fuel tank cap assembly is not deformed or damaged.
2. Ifresultis not as specified, replace the fuel tank cap assembly.

On-vehicle Service

Charcoal Canister Solenoid Valve

Removal
A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

1. Turn off all electrical equipment and ENGINE START STOP switch.
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2. Disconnect the negative battery cable.
3. Remove the engine trim cover.

4. Remove the canister solenoid valve.
a. Disconnect the canister solenoid valve connector

(arrow).

b. Disconnect the connection between canister solenoid

valve assembly and canister solenoid valve outlet pip

(1) and fuel vapor pipe (2).

c. Remove the canister solenoid valve.

Inspection

(0]

1. Check resistance of canister solenoid valve.
a. Measure the resistance between 2 terminals of
canister solenoid valve with a digital multimeter.

Multimeter Measurement | Specification
Connection Temperature (Q)
Terminal 1 - o
Terminal 2 AV 10.L2
Hint:

If resistance is not as specified, replace the canister
solenoid valve assembly.

2. Check if the canister solenoid valve opens normally and is blocked.

a. Connect the positive battery (+) to canister solenoid
valve No. 1 pin and connect the negative battery (-) to
canister solenoid valve No. 2 pin. Check if the canister
solenoid valve can open. After it opened, bleed air to
direction of canister solenoid valve (arrow), and air

flows easily.

Installation

1. Installation is in the reverse order of removal.

Activated Charcoal Canister Assembly

Removal

EC4004002

EC4026002

A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

1. Turn off all electrical equipment and the ENGINE START STOP switch. Wait until engine cools down.

2. Disconnect the negative battery cable.

WWW.DIGITALKHODRO.COM
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3. Raise the vehicle to a proper position.
4. Remove fuel tank fixing strap and lower fuel tank to a proper position.
5. Remove the activated charcoal canister assembly.
a. Loosen elastic clamp (1), and disconnect connection of
activated charcoal canister breather pipe.

b. Disconnect connection between fuel vapor pipe | (2)
and activated charcoal canister assembly.

c. Disconnect connection between fuel vapor pipe 1l (3)
and activated charcoal canister assembly.

d. Remove 1 fixing bolt (arrow) from activated charcoal
canister assembly.

e. Remove the activated charcoal canister assembly from
bracket in direction of arrow.
Hint:
Unneeded activated charcoal canister assembly - :
should be handled by the specialized department | >

according to local laws and regulations. Never discard |
it at will. |
_-.—_-"'

- EC4006002

\

f. Remove 3 fixing bolts (arrow), and remove activated
charcoal canister mounting bracket.

= EC4106002

6. Remove the activated charcoal canister filter.
a. Remove the rear left tire.

b. Remove the rear left wheel house protector.
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c. Loosen elastic clamp (arrow), and disconnect the
connection between filter and breather hose.

EC4008002

d. Remove the fixing bolt (arrow) from activated charcoal
canister filter.

Tightening torque: 7+1 N m

EC4007002

e. Remove the activated charcoal canister filter.
Installation
/A\ Caution

* Positioning distance from hose end to elastic clamp is 3 to 5 mm.

1. Installation is in the reverse order of removal.

PCV Valve

Removal
A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Remove the engine trim cover.

3. Remove the PCV valve.

a. Disconnect connection (arrow) between crankcase
ventilation hose and PCV valve.
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b. Loosen and remove the PCV valve (arrow) from
cylinder head cover.

Tightening torque: 4 1 N-m

EC2009002

Inspection
1. Install a clean hose to PCV valve.

2. Check the PCV valve operation.

a. Bleed air into the cylinder head cover side, and check
that air A flows easily.

b. Blow air into the intake manifold side, and check that ,Q\\\A
air B flows difficultly. A
Hint: Cﬁ‘ ﬁw
int: &
If result is not as specified, replace PCV valve. ~ (ﬂm
A\ Caution B

DO NOT suck air through PCV valve. Petroleum
substances inside the PCV valve are hazardous to your
health.

EC2010002

3. Remove the clean hose from PCV valve.

Installation
1. Installation is in the reverse order of removal.

Upstream Oxygen Sensor

Removal
/\ Caution

* Temperature of exhaust system is very high when engine is running. Before removal, make sure that
engine has stopped running and exhaust system has cooled down sufficiently, otherwise, there is a
risk of scald injury.

* Be sure to wear necessary safety equipment to prevent accidents when repairing.
1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Disconnect the negative battery cable.
3. Remove the upstream oxygen sensor.
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a. Take off and disconnect the upstream oxygen sensor
connector (1) from bracket.

b. Remove the upstream oxygen sensor (arrow) from tip
of precatalytic converter.

Tightening torque: 45* 5 N-m

Hint:
Remove it with special tool oxygen sensor socket.

Inspection
1. Check the upstream oxygen sensor.

a. Measure the resistance of upstream oxygen sensor
with a digital multimeter.

Multimeter Connection Specified Condition

Terminal 1 Pump current
Terminal 2 Virtual ground
Terminal 3 Heater negative
Terminal 4 Heater positive EC2012002
Terminal 5 Corrected resistance
Terminal 6 Nernst voltage

Jutimeter | conditon | Shecited

Terminal 3 - Normal 3.40

Terminal 4 temperature

Hint:
If result is not as specified, replace the upstream
oxygen sensor.

Installation
1. Installation is in the reverse order of removal.
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/\ Caution

* Specified grease must be used and use of other grease will lead to oxygen sensor poisoning. New
parts have been applied with grease and grease must be applied on mounting threads during
reassembly.

Material number
5964080112 (120 g/pot) or 5964080145 (450 g/pot)

A Warning

If the oxygen sensor falls, never pick it up to install and it needs to return to factory for testing.

Downstream Oxygen Sensor

Removal
/\ Caution

* Temperature of exhaust system is very high when engine is running. Before removal, make sure that
engine has stopped running and exhaust system has cooled down sufficiently, otherwise, there is a
risk of scald injury.

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Disconnect the negative battery cable.
3. Remove the downstream oxygen sensor.

a. Disconnect the downstream oxygen sensor connector
(arrow).

b. Raise the vehicle to a proper position.

c. Remove downstream oxygen sensor (arrow) from
main catalytic converter assembly.

Tightening torque: 45+ 5 N-m

Hint:
Remove it with special tool oxygen sensor socket.

EC4014002

Inspection
1. Check the downstream oxygen sensor.
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a. Measure the resistance of downstream oxygen sensor

with a digital multimeter.

EC2074002

Multimeter Connection Specified Condition
Terminal 1 Ground
Terminal 2 Signal
Terminal 3 Heating control
Terminal 4 Power supply

Multimeter (Y Specified
Connection Condition Condition
Terminal 3 - .

Terminal 4 20 C 5-22Q
Terminal 1 -

Terminal 2

Terminal 1 -

Terminal 4 o

Always No continuity

Terminal 2 -

Terminal 3
Terminal 2 -

Terminal 4

Hint:

If result is not as specified, replace the downstream

oXygen sensor.

Installation

1. Installation is in the reverse order of removal.

A\ Caution

Specified grease must be used and use of other grease will lead to oxygen sensor poisoning. New

parts have been applied with grease and grease must be applied on mounting threads during
reassembly.

Material number

5964080112 (120 g/pot) or 5964080145 (450 g/pot)

A\ Warning

If the oxygen sensor falls, never pick it up to install and it needs to return to factory for testing.

WWW.DIGITALKHODRO.COM
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SQRE4T15C COOLING SYSTEM

Warnings and Precautions

Warnings

In order to avoid possible property loss, personal injury or death, always follow the instructions below
before repair.

1. Temperature of cooling system is very high when engine is running. Before removal, make sure that
engine has stopped running and cooling system has cooled down sufficiently, otherwise, there is a risk
of scald injury.

2. Never open expansion tank cap or remove drain cock plug, when engine is operating or cooling
system temperature is high. High-pressurized hot engine coolant and steam may flow out and cause
serious burns.

3. If your body contacts coolant accidentally, clean it with water immediately. If it is serious, please go to
hospital.
Precautions

In order to avoid dangerous operation and damage to the vehicle, always follow the instructions below
before repair.

1. When testing cooling system, please pressurize the system to specified pressure. Otherwise, system
components may be damaged.

DO NOT mix different colors or types of coolant.
Please select coolant which is suitable for local climate in different areas.

Be sure to wear necessary safety equipment to prevent accidents when repairing.

ol B D

Try to prevent body paint surface from being scratched during removal and installation.
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System Overview

System Components Diagram

Engine Cooling System

C04001001

1 Tank Upper Crossmember Body 16 Water Pipe 2 - Expansion Tank to Water
Pump

2 Tank Mounting Bracket 17 Water Pipe - Expansion Tank to Water
Pump 1I

3 Radiator Assembly 18 Water Pipe - Expansion Tank to Water
Pump 11

4 Low Temperature Radiator Assembly 19 Engine Discharge Hose III

5 Engine Outlet Pipe 20 Engine Discharge Hose 1

WWW.DIGITALKHODRO.COM
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6 Water Pipe - Radiator to Expansion 21 Coolant Temperature Sensor Outlet
Tank
7 Cooling Fan Assembly 22 Electronic Thermostat
8 Engine Inlet Pipe 23 Coolant Temperature Sensor Inlet
9 Low Temperature Radiator Inlet Pipe 24 Seal Ring - Thermostat Seat
10 Low Temperature Radiator Outlet Pipe 25 Thermostat Seat Assembly
11 Discharge Steel Pipe 26 Heating Pipe Assembly
12 Expansion Tank Cap 27 Small Circulation Water Pipe
13 Expansion Tank Body 28 Cooling Pipe Assembly
14 Water Pipe - Engine to Expansion Tank 29 Water Pump
15 Water Pipe - Expansion Tank to Water
Pump

Functional Principle

System Operation

* Engine cooling system adjusts engine operating temperature by the flow of coolant and makes engine
operate normally under various operating conditions.

* Engine cooling system is a forced circulation system, which supplies circulation pressure for cooling
system by water pump and forces coolant to circulate in the engine cylinder block, and distributes
excessive heat to radiator by the flow of coolant, and radiates it to the air by cooling fan. Also, engine
cooling system provides heat to the heater core in cabin to improve driving comfort.

Specifications

Torque Specifications

Description Torque (N-m)

Expansion Tank Fixing Bolt 5+1
Electronic Thermostat Housing Fixing Bolt 8+3
Thermostat Seat Fixing Bolt 8+3

Coolant Temperature Sensor 15+ 1

Cooling Fan Fixing Bolt 5+1

Water Pump Fixing Bolt 8+3

Coupling Bolt Between Radiator and Condenser 7+1
Water Pump Pulley Fixing Bolt 20+5
Discharge Steel Pipe Fixing Bolt 8+3

WWW.DIGITALKHODRO.COM
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Coolant Capacity

Coolant Capacity (L)
Full Organic Antifreeze (LEC-II) 9+05L

Coolant Freezing Point

Items Freezing Point Value ('C)

Coolant -40

Cooling System Operation Flowchart

Heating core

IR
/ Cylinder block

. [ ] . 1
Expansion
1 tank

Water pump \l Oilcooler |

- —

Intercepting | Thermostat
valve l ﬁ | | !
| @ [
t The cylinder cover
I ‘ Daflation
valve

Electronic
water pump

-
| N

C0O4060001

* Small circulation: When coolant temperature is below 82 + 2 °C, electronic thermostat assembly
closes. Coolant only circulates inside the cylinder block and warms up other engine parts that need
heat. Water pump assembly circulates engine coolant through cylinder block, oil cooler assembly,
turbocharger and cylinder head. The coolant does not radiate heat through radiator.

* Large circulation: When coolant temperature is higher than 95 °C, electronic thermostat assembly
opens fully and all coolant flowing out of cylinder block enters radiator for radiating. It then returns to
cylinder block for circulation by water pump. Due to radiating in radiator, engine coolant temperature
decreases quickly to prevent engine from overheating.
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Tools

General Tools

Tool Name Tool Drawing

Digital Multimeter

RCHO0002006

Cooling System Pressure Tester

RCH005506

Freezing Point Tester

RCH000706

Diagnosis & Testing

Problem Symptoms Table

A\ Caution

* 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 Suspected Area

Coolant pipe (deteriorated and leaks)

Expansion tank (leaks)

Insufficient coolant
Radiator (leaks)

Heater core (leaks)
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Symptom Suspected Area

Electronic thermostat assembly (improperly
sealed)

Thermostat seat assembly (cracked and
damaged)

Water pump (leaks)

Engine cylinder head gasket (damaged)

Engine cylinder head (cracked and leaks)

Engine cylinder block (water jacket leaks and
cylinder block cracked)

Low coolant level

Air resistance exists in pipe

Expansion tank cap (damaged)

Engine overheating Engine control module fault

Cooling fan fault

Radiator fault

Electronic thermostat assembly fault

Electronic thermostat assembly fault

Engine overcooling Cooling fan fault
ooling fan fau

Cooling fan (constantly operating)

Unable to reach normal engine temperature
Electronic thermostat assembly fault

Cooling fan fault

Cooling fan does not operate or abnormal air

speed Wire harness

Engine control module fault

Cooling System Leakage Test

A\ Warning

* Always make sure engine is cold before operating cooling system. Never open expansion tank cap
or remove drain cock plug, when engine is operating or cooling system temperature is high. High-
pressurized hot engine coolant and steam may flow out and cause serious burns.

A\ Caution

*  When testing cooling system, please pressurize the system to specified pressure. Otherwise,
system components may be damaged.

* Before testing cooling system, do not perform operation until coolant temperature drops to normal
level. Otherwise, it may cause scald.

1. Turn off all electrical equipment and ENGINE START STOP switch.
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2. Check if coolant level is between "MAX" and "MIN" lines. If
coolant level is below "MIN" line, add coolant.

3. Connect cooling system pressure tester to coolant
pressure release cap opening (expansion tank cap
opening) and tighten it slowly.

Hint:
Make sure there is no leakage in connecting part of

coolant system pressure tester, in order to avoid pressure
leakage during test.

e C04003002

4. Pressurize cooling system to 1.2 bar with the cooling system pressure tester, and then observe the
pressure changes. If system pressure does not drop within 2 minutes, it indicates there is no leakage
in system. If pressure changes greatly, it indicates that there is a leakage in system; find the leaking
area and perform troubleshooting.

Coolant Freezing Point Test

/\ Caution

* DO NOT mix different colors or types of coolant.
* Please select coolant which is suitable for local climate in different areas.

* Please read measured value at the scale line. In order to distinguish the scale line more clearly, drip
a drop of water on the glass of freezing point tester with a pipette, then the scale line can be clearly
distinguished viaa “waterline” .

5. As shown in illustration, drip a drop of coolant on the glass
of freezing point tester with a pipette, and then observe
freezing point value of coolant.

C05004002
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6. As shown in illustration, observe scale 3 of freezing point
tester to read ethylene glycol coolant freezing point value.
The freezing point value must be kept at -40 °C (value
varies with geography, climate or freezing point).

Hint:

If freezing point is beyond the specified value, replace the
coolant.

Scale 1 is used to measure the freezing point value of
propylene glycol coolant, and scale 2 is used to measure
the battery electrolyte concentration.

ETHYLENE
PROPYLENE D GLYCOL
GLYCOL 50

|
=
BATTERY )
HeecrroLvre

T ANTIFREEZE

C05005002

On-vehicle Service

Coolant Replacement

Engine System Coolant Draining

A\ Warning

* Never remove expansion tank cap when engine is operating or temperature is higher. Otherwise, it
may cause scald.

* Be careful when opening expansion tank cap, the high-pressurized hot engine coolant and steam
may flow out and cause serious burns.

* Wait until the engine has cooled down, and then cover the expansion tank cap with a piece of damp
cloth and turn it one turn slowly (counterclockwise). Step back when releasing cooling system
pressure. After confirming that all pressure has been released, turn the expansion tank cap with
cloth covered and remove it.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Remove the expansion tank cap when engine temperature and radiator temperature are low.
Remove the engine lower protector assembly.

SAREE S

Drain the coolant.

a. Put a coolant collector under the vehicle, loosen elastic
clamp (arrow) and disconnect connection between
engine inlet pipe and radiator assembly.

Hint:

Put a drainage device or similar tool at the radiator
outlet, so that coolant can flow into the collector
smoothly.

C04006002

b. After coolant stops flowing, connect engine inlet pipe and install elastic clamp.

Hint:

Tighten drain cock plug to prevent leakage.

Wasted coolant should be handled by the specialized department according to local laws and
regulations. Never discard it at will.
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c. Remove the cooling water inlet and outlet pipe at the
engine end and the heating pipe in the engine hood,
use the compressed air to aim at the heating water
outlet (arrow) and blow out the residual coolant in the
engine block and cylinder head, and then use the
compressed air to blow out the residual coolant in the
heating core.

C04006102

d. Successively connect the removed engine / heating pipes with clamps according to the state before
removal.

Low Temperature System Coolant Draining

A Warning

* Never remove expansion tank cap when engine is operating or temperature is higher. Otherwise, it
may cause scald.

* Be careful when opening expansion tank cap, the high-pressurized hot engine coolant and steam
may flow out and cause serious burns.

* Wait until the engine has cooled down, and then cover the expansion tank cap with a piece of damp
cloth and turn it one turn slowly (counterclockwise). Step back when releasing cooling system
pressure. After confirming that all pressure has been released, turn the expansion tank cap with
cloth covered and remove it.

Turn off all electrical equipment and ENGINE START STOP switch.

Remove the expansion tank cap when engine temperature and radiator temperature are low.

Remove the front bumper assembly.

i TN =

Drain the coolant.
a. Put a coolant collector under the vehicle, disconnect

the low temperature radiator inlet pipe and drain the
coolant in low temperature radiator.

Hint: &
Put a drainage device or similar tool at the low l : y

temperature radiator outlet, so that coolant can flow :
into the collector smoothly.

C04061002

b. After coolant stops flowing, connect low temperature radiator inlet pipe and install elastic clamp.

Hint:

Wasted coolant should be handled by the specialized department according to local laws and
regulations. Never discard it at will.

Carry out turbocharging inter-cooling system bleeding after filling coolant.

Coolant Adding

Description Capacity (L)
Red Organic Coolant 85+0.3
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A\ Warning

* Only use coolant that meets Chery specifications.

* Ifitis necessary to add coolant when engine is hot, loosen expansion tank cap slightly first to release
internal pressure and loosen the cap completely after waiting for a while, and then add coolant.

If your body contacts coolant accidentally, clean it with water immediately. If it is serious, please go to
hospital.

A\ Caution

* DO NOT use inferior coolant.
* DO NOT mix different colors or types of coolant.
* Be careful when adding coolant; avoid spilling coolant on any area of engine.

1. Open expansion tank cap and add coolant until coolant
level reaches the “MAX” line.

— L . _ 004002@2

2. Tighten expansion tank cap, start and run engine. Maintain engine speed between 2000 and 2500 rpm
to warm up the engine until cooling fan operates.

A\ Caution

If there is no coolant in expansion tank after engine just starts, perform the followings:
» Stop the engine;

*  Wait until coolant cools down;

* Add coolant to "MAX" line on expansion tank.

3. Stop engine and wait until coolant temperature drops to the ambient temperature. Check that coolant
level is between “MAX” and “MIN” lines. If coolant level is below the “MIN” line, repeat all the

above procedures. If coolant level is above the “MAX” line, drain coolant until the level is between
“MAX” and “MIN” lines.

Turbocharging Inter-cooling System Bleeding

A\ Caution

Carry out turbocharging inter-cooling device cooling system bleeding after replacing coolant or
removing and installing turbocharging inter-cooling system related components.

Never loosen outlet pipe set upper pressure cap in warmed up engine, to prevent coolant from
spilling out, causing burns.

* Please wear protection equipment and gloves.
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1.

o &

®

Rotate expansion tank cap counterclockwise in cold
engine.

Unscrew the outlet pipe set upper pressure cap (arrow)
counterclockwise.

Hint:

There is grommet inside the pressure cap, take care not to
lose it after removing.

Connect one end of the proper pipe to exhaust port, and
place other end to expansion tank.

Hint:

A thin pipe of about 1.5 meters or a gas pipe can be used
for antifreeze bleeding.

4 CO4066002

Add the coolant.
Let the engine in an idling condition; Wait for electric water pump to operate.

When a large amount of coolant flows out (without gas), stop the engine, wait until the system is
cooled, install and tighten the pressure cap.

Hint:
Clean up the spilled coolant, to prevent coolant from entering spark plug installation hole.
Check if the pressure cap is properly sealed.

Add coolant to between MIN and MAX lines (if the coolant is less).
Tighten the expansion tank cap.

Start the and run engine. Maintain engine speed between 2000 and 2500 rpm to warm up the engine
until cooling fan operates.

10.Check each pipe for leaks, lack of antifreeze, if so, handle it.

11.

Hint:

Do not open the expansion tank cap at high engine temperature to prevent burns.

Use diagnostic tester, check for electronic injection system DTCs (especially electric water pump
DTCs).

Hint:

If there is electric water pump idling DTC, such as Charge Air Cooler Coolant Pump Dry Run, it
indicates that coolant is not sufficient in inter-cooling system, add coolant and perform bleeding.
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Tank Upper Crossmember Assembly

Removal
A Warning

* Perform removal procedures with front compartment at low temperature after cooling fan stops

completely, otherwise, rotating cooling fan or hot components of front compartment may cause
serious injury.

A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Remove the front bumper assembly.

Remove the upper air deflector.

Remove the air filter assembly.

Remove the tank upper crossmember assembly.

a. Remove 3 fixing nuts (arrow) from engine hood lock
assembly.

Tightening torque: 9+ 1 N'm

2

C04011002

b. Remove 6 fixing bolts (arrow) from tank upper
crossmember.

Tightening torque: 9£1 N-m

c. Remove the tank upper crossmember assembly.
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Cooling Fan Assembly

On-vehicle Inspection
1. Using a digital multimeter, measure resistance of cooling fan.

a. Cooling fan Q]
Measurement o Specification ° o
Condition Condition Q)
Terminal 1 - Normal
Terminal 2 temper;aét;Jre (20 0.8+0.1
Terminal 1 - Normal
Terminal 3 temper;?;t)ure (20 0.6+0.1 04028002
Hint:

If inspection result is not as specified, replace cooling
fan assembly.
2. Connect battery positive (+) and negative ( - ) to cooling fan connector terminal as shown in table
below, to observe if cooling fan runs smoothly.

a. Cooling fan O
Measurement . Specified -
Condition e Condition
@
Battery positive
(+) - Terminal 2
Always Runs at low
Battery speed
negative (- ) -
Terminal 3
C04068002
Battery positive
(+) - Terminal 3 R thigh
uns at hig
Battery Always speed
negative (- ) -
Terminal 1
Hint:

If inspection result is not as specified, replace cooling
fan assembly.

Removal
A\ Warning

* Perform removal procedures with engine compartment at low temperature, after cooling fan stops
completely, to prevent accidents.

A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Disconnect the negative battery cable.
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3. Remove the air filter assembly.
4. Remove the cooling fan assembly.
a. Loosen the elastic clamp (arrow) and disconnect water
pipe.

b. Disengage fixing clip of water pipe from cooling fan
assembly.

C04130002

c. Disconnect the cooling fan connector (arrow).

d. Remove 4 fixing bolts (arrow) from cooling fan
assembly.

Tightening torque: 51 N-m

C04054002

e. Remove the cooling fan assembly.

Inspection
1. Check cooling fan blade for dirt. If so, clean the cooling fan.
2. Check cooling fan blade for missing, cracks, etc. If so, replace cooling fan.
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Installation
A\ Caution

* Check that coolant has been added to the specified level after installation.

1. Installation is in the reverse order of removal.

Radiator Assembly

Removal
A\ Warning

* Always make sure engine is cold before operating cooling system. Never open expansion tank cap
or remove drain cock plug, when engine is operating or cooling system temperature is high. High-
pressurized hot engine coolant and steam may flow out and cause serious burns.

* If your body contacts coolant accidentally, clean it with water immediately. If it is serious, please go to
hospital.

/\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Drain the coolant.

Remove the front bumper assembly.

Remove the cooling fan assembly.

Remove the radiator assembly.

a. Loosen elastic clamp (arrow) and disconnect
connection between engine outlet hose and radiator
assembly.

o kwnN-~

b. Loosen elastic clamp (1) and disconnect connection
between radiator discharge hose and radiator
assembly.

c. Loosen elastic clamp (arrow) and disconnect
connection between engine inlet pipe and radiator
assembly.

/s
WA CO4532002
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d. Remove 4 fixing bolts (arrow) from radiator assembly.
Tightening torque: 5+ 1 N-m

C04034002

e. Carefully remove the radiator assembly.

Inspection
1. Check radiator surface for dirt. If occurs, clean radiator surface.

Installation
1. Installation is in the reverse order of removal.
A\ Caution
* When connecting engine outlet pipe and radiator, align the “T.” mark on pipe port with boss, and
align center position of elastic clamp tabs with “1” position of “1.” mark, align the edge of elastic
clamp with lower edge of “—.” position of “I.” mark.

» When connecting engine inlet pipe and radiator, align the “4=” mark on pipe port with boss, and
align center position of elastic clamp tabs with “I” position of “1-” mark, align the edge of elastic
clamp with lower edge of “ —” position of “+” mark.

* Check that coolant has been added to specified level after installation, and check for leakage at the
removal and installation position.

Water Pump Assembly

Removal
A\ Warning

* Always make sure engine is cold before operating cooling system. Never open expansion tank cap
or remove drain cock plug, when engine is operating or cooling system temperature is high. High-
pressurized hot engine coolant and steam may flow out and cause serious burns.

* If your body contacts coolant accidentally, clean it with water immediately. If it is serious, please go to
hospital.

A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Drain the coolant.
Move away the accessory drive belt.

Remove the water pump assembly.

o prwDD~
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a. Remove 4 fixing bolts (arrow) from water pump pulley,
and remove water pump pulley assembly.

Tightening torque: 20+ 5N m

b. Remove 5 fixing bolts (arrow) from water pump
assembly.

Tightening torque: 8 +3 N m
c. Remove the water pump assembly.

Inspection

“(y)

1. Check if water pump bearing is excessive looseness; If there is excessive looseness, replace water

pump assembly.

Installation

/\ Caution

* Clean installation surface of water pump assembly.

* If water pump is damaged, replace rather than attempt to repair it.
* Check that coolant has been added to the specified level after installation.
* Perform cooling system pressure test after adding coolant, to check cooling system for leakage.

Electric Water Pump Assembly

Removal

A\ Warning

personal injury.

serious, please go to the hospital.

* Before operation, it is necessary to ensure that the engine cooling system is in a low temperature
state. When the engine is hot, the high-pressure overheated coolant may flow out, causing serious

* If your body accidentally comes into contact with coolant. Wash immediately with water. If it is

A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

1. Turn off all electrical equipment and ENGINE START
STOP switch.

2. Disconnect the negative battery cable.

w

Drain the coolant.
4. Remove the electric water pump inlet and outlet pipes.

WWW.DIGITALKHODRO.COM
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a. Loosen elastic clamp (1) and disconnect connection
between electric water pump assembly and electric
water pump outlet hose.

b. Loosen elastic clamp (2) and disconnect connection
between electric water pump inlet hose and electric
water pump assembly.

5. Remove the electric water pump assembly.

a. Disconnect the electric water pump assembly
connector (1).

b. Remove 1 fixing bolt (arrow) from electric water pump
assembly.

Tightening torque: 8 + 3N m

C04082002

c. Remove the electric water pump assembly.

6. Remove the electric water pump assembly mounting
bracket.
a. Remove 2 fixing bolts (arrow) from electric water pump
assembly bracket.

Tightening torque: 8 + 3N m

C04083002

b. Remove the electric water pump assembly bracket.

Installation
1. Installation is in the reverse order of removal.

A\ Caution

» Afterinstallation, check that coolant has been added to standard level, carry out turbocharging inter-
cooling system bleeding and check for leakage at the removal and installation position.
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Low Temperature Radiator Assembly

Removal
A Warning

* Before operation, it is necessary to ensure that the engine cooling system is in a low temperature
state. When the engine is hot, the high-pressure overheated coolant may flow out, causing serious
personal injury.

* If your body accidentally comes into contact with coolant. Wash immediately with water. If it is
serious, please go to the hospital.

A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

1. Turn off all electrical equipment and ENGINE START
STOP switch.

Disconnect the negative battery cable.
Remove the front bumper assembly.

Drain the coolant.
Remove the low temperature radiator assembly.

a. Loosen elastic clamp (1) and disconnect the low
temperature radiator outlet pipe.

ok wbn

C04181002

b. Loosen elastic clamp (2) and disconnect the low
temperature radiator inlet pipe.

C\.

C04182002

c. Remove 2 fixing bolts (arrow) from low temperature
radiator assembly.

Tightening torque: 5+ 1 N'm

d. Carefully remove the low temperature radiator
assembly.

Installation
1. Installation is in the reverse order of removal.
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/A Caution

* Afterinstallation, check that coolant has been added to standard level, carry out turbocharging inter-
cooling system bleeding and check for leakage at the removal and installation position.
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General Information

System Exploded Diagram

6
11 ——
LU4010001
1 Oil Dipstick 8 Oil Deflector
2 Oil Dipstick Tube 9 Oil Pump Assembly
3 Fuel Filler Door 10 Oil Pump Sprocket
4 Oil Pan 11 Oil Pump Drive Chain
5 Oil Filter Module Assembly 12 Oil Strainer
6 Oil Filter Assembly * Non-reusable Part
7 Seal Ring
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Functional Principle

System Operation

When engine is operating, an oil pump driven by crankshaft, sucks oil from oil pan and pumps it at
pressure through an ail filter. This filtered oil then flows through oil passages, to moving surfaces of all
engine drive parts and forms oil films between moving surfaces to reduce friction and finally returns to the
oil pan, thus reducing friction resistance between drive parts, power consumption and increasing reliability
and durability of engine operation.

A\ Warning

Prolonged and repeated contact with engine oil will result in the removal of natural oils from
skin, leading to dryness, irritation and dermatitis. In addition, the used engine oil contains
potentially harmful contaminants, which may cause skin cancer. Precautions should be followed
when replacing engine oil to minimize the risk of your skin making contact with used engine oil:

* Wear protective clothing and gloves;

* Wash your skin thoroughly with soap and water, or use waterless hand cleaner to remove any used
engine oll;

* Never use gasoline, thinners or solvents.

Specifications

Oil Specifications

Description Specifications
Engine Type SQRE4T15C
Oil Capacity (Replace Qil and Qil Filter Meanwhile) 42+0.2L

Castrol SN 5W-30
Castrol SP 5W-30
. Lukoil SN 5W-40
Oil Type - Total SN+/SP 5W-30
Royal Dutch Shell SN + 5W-30
Royal Dutch Shell SN 5W-40

Fuchs SN 5W-40
Torque Specifications
Description Torque (N-m)
Drain Plug - Oil Pan 353
- After it is 22 - 25 or seal ring is fitted to flange,
Oil Filter rotate (3/4 - 1 lap)

Oil Pressure Switch 12-15
Oil Deflector Fixing Bolt 8+3
Oil Collector Fixing Bolt 8+3

Oil Pump Fixing Bolt 20+5
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Description Torque (N-m)
Oil Pan Fixing Bolt 20+5
Oil Filter Module 40+5
Oil Dipstick Tube 8+3

Tools

General Tools

Tool Name

Tool Drawing

X-431 PAD Diagnostic Tester

b

RCHO0001006

Digital Multimeter

RCHO0002006

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

Low pressure in lubrication system

Oil pan (dirty, leaky)

Qil strainer (mesh dirty, blocked)

Oil pump fault
Line (blocked)

High oil consumption

Engine oil (excessive oil filling capacity)

Qil filter module (leaked)

Crankshaft front oil seal (damaged)

WWW.DIGITALKHODRO.COM
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Symptom Possible Cause

Crankshaft rear oil seal (damaged)

Oil pressure switch

Qil drain plug (leaked)
Oil pan (leaked)

Engine oil leakage (cylinder head gasket
damaged)

Each engine seal surface leakage

Engine oil (insufficient oil, low oil viscosity)

Qil filter element (blocked)

Qil strainer (blocked)

Crankshaft front oil seal (damaged)

Crankshaft rear oil seal (damaged)

Oil pressure warning light comes on : :
Oil pressure switch (damaged)

Instrument cluster (oil pressure warning light)

Cylinder block (cracks occur in water jacket,
resulting in coolant leaking into oil pan, which will
cause oil dilution)

Line (blocked)
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Schematic Diagram of Lubrication

\ \ \ \ Cylinder Head Oil Passage
R
\

To Camshaft
\ \ Cylinder Head

U U U U U Uy Y orrese

To Hydraulic Lifter
To Crankshaft

l:&I'o Fuel Injector
j M Cylinder Block
Oil Pressure Oil Passage
Hydraulic Y switch

Tensioner
Turbocharger

Radiator

| L=
| : Oil Pump Qil Pan J
el Ie

LU4440001

Inspection of Engine Oil Level

/\ Caution

* Check oil level indicated by oil dipstick, when engine is stopped after it reaches operating
temperature.

2. Park vehicle on level ground, stop the engine after warming up and wait for 5 minutes.
3. Open the hood and pull out the oil dipstick and wipe it clean with a piece of cloth.

/\ Caution

* Please put a piece of cloth under the oil dipstick end to prevent oil from splashing onto engine or
body.

4. Reinsert the oil dipstick in place and leave it for 3 seconds to 5 seconds.
5. Pull out the oil dipstick again and check if oil level is proper.

Hint:
If engine oil level is too low, check for leakage and add oil up to the level mark.
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7. Install the oil pressure switch.

Hint:
Apply a small amount of seal gum to threads when installing the oil pressure switch.
8. Connect the oil pressure switch connector and check engine oil for leakage.

On-vehicle Service

Engine Oil Replacement

Engine Oil Draining
A Warning

* Before operation. Wait for the engine to cool down completely.

* Prolonged and repeated contact with engine oil will result in the removal of natural oils from skin,
leading to dryness, irritation and dermatitis. In addition, the used engine oil contains potentially
harmful contaminants, which may cause skin cancer. Therefore, always take proper skin protection
measures when performing vehicle service.

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Disconnect the negative battery cable.

3. Open the oil filler door.

a. Turn the oil filler cap counterclockwise to open.

4. Raise the vehicle to a proper position.

a. Remove drain plug (arrow) counterclockwise, and
drain oil into a container.

LU4070002

/\ Caution

* Apply a certain pushing force to drain plug while loosening the plug by hand, and have the drain plug
attached to thread tightly to prevent oil from overflowing in advance. Move away your hand quickly to
prevent burn by oil with a certain temperature.

*  Wasted engine oil should be handled by specialized department according to local laws and
regulations. Never discard it at will
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b. Wipe off the drain plug and tighten it.
Tightening torque: 35 3 N-m
A\ Caution

* The drain plug gasket must be replaced each time the drain plug is removed.

Engine Oil Adding
1. Only use engine oil that meets Chery specifications.

A\ Caution

DO NOT use inferior engine oil.
DO NOT mix different types of engine oil.
Be careful not to spill engine oil on any part of the engine when adding engine oil.

a. Add a proper amount of oil, and check that oil level is
between "MIN" mark and "MAX" mark with oil dipstick.

b. Turn off the engine after running for 1 to 2 minutes,
park vehicle on a level surface and wait for
approximately 5 minutes. Check if oil level is between

“MIN” markand “MAX” mark. Refill oil if

necessary. i T
c. Check the vehicle for leakage after replacing oil.

LU4030002

Oil Filter

Removal
A\ Warning

* DO NOT remove oil filter element until engine cools down.

* Prolonged and repeated contact with engine oil will be harmful to your skin. If engine oil spills on
your skin, wash it off immediately with water. In addition, the used engine oil contains potentially
harmful contaminants, which may cause skin cancer. Therefore, always take proper skin protection
measures when performing vehicle service.

A\ Caution

* Use oil filter installer when replacing oil filter to avoid deformation.
» Qilfilter is close to exhaust pipe, avoid burns during installation and removal.

Turn off all electrical equipment and ENGINE START STOP switch.
Raise the vehicle to a proper position.
Drain engine oil.

b~

Remove the oil filter.
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a. Use ail filter remover (1) to remove oil filter (2).
Tightening torque: 22 -25 N m

b. Remove the oil filter assembly.
A\ Caution

* The removed oail filter should be handled by specialized department according to local laws and
regulations. Never discard it at will.

Installation
A\ Caution

* Check and clean installation surface between oil filter and oil filter bracket.
* Apply a coat of clean engine oil to oil filter seal ring.

* Use a special tool to tighten oil filter.

* Itis necessary to clean oil left on components after installing oil filter.

1. Installation is in the reverse order of removal.

Oil Pressure Switch

Removal
A\ Caution

* DO NOT remove oil pressure switch until engine cools down.

* Prolonged and repeated contact with engine oil will be harmful to your skin. If engine oil spills on
your skin, wash it off immediately with water. In addition, the used engine oil contains potentially
harmful contaminants, which may cause skin cancer. Therefore, always take proper skin protection
measures when performing vehicle service.

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Disconnect the negative battery cable.
3. Remove the oil pressure switch.

a. Disconnect the oil pressure switch connector (1) and
remove oil pressure switch (2).

Tightening torque: 202 N-m

LU4100002
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Inspection

A\ Caution

* Before inspecting oil pressure switch, please make sure that oil level is proper and coolant
temperature is above 90°C, and that oil filter is used within 5000 Km.

1. Inspect oil pressure switch.
a. Use an oil pressure tester as shown in the illustration.

LU5110002

b. Install the oil pressure tester into the threaded hole (4)
of oil pressure switch as shown in the illustration.

c. Install the oil pressure switch (2) onto the tester (1) and
connect the LED lamp (3).

d. LED (3) does not turn on when engine is not started. If
it turns on, replace the oil pressure switch.

e. After starting engine, observe the pressure reading on
tester. LED (3) turns on when oil pressure reaches 94
Kpa, if it does not turn on, replace the oil pressure
switch.

LU5120002

Installation
1. Remove the oil and impurities on the oil pressure switch and its threaded hole.

2. Apply a small amount of seal gum to threads when installing the oil pressure switch.

a. Use a torque wrench to tighten it to specified torque,
as shown in illustration, there is a gap (a) about2to 5
mm between oil pressure switch flange surface and oil __ﬁ/ -~
filter module housing. "y

Tightening torque: 202 N-m

LU4130002

3. Other installation procedures are in the reverse order of removal.

/\ Caution

* Apply seal gum on threads when assembling oil pressure switch.
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Oil Filter Module Assembly

Removal
A Warning

* DO NOT remove oil filter module assembly until engine cools down.

* There will be residual coolant inside engine during removal and installation, if your skin contacts
coolant directly, clean it with water immediately. If it is serious, please go to hospital.

* Prolonged and repeated contact with engine oil will be harmful to your skin. If engine oil spills on
your skin, wash it off immediately with water. In addition, the used engine oil contains potentially

harmful contaminants, which may cause skin cancer. Therefore, always take proper skin protection
measures when performing vehicle service.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Remove the engine accessory belt.

Drain the oil.

Drain the coolant.

Remove the oil filter module assembly.

a. Loosen elastic clamp (arrow), disconnect connection
between water supply hose and oil filter module
assembly.

o0k wh =

b. Disconnect the oil pressure switch connector.

c. Loosen the elastic clamp (arrow) and disconnect
connection between small circulation hose and cooling
pipe | assembly.

™ Lua160002
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Oil Tube Assembly

Removal
A Warning

* Prolonged and repeated contact with engine oil will be harmful to your skin. If engine oil spills on
your skin, wash it off immediately with water. In addition, the used engine oil contains potentially
harmful contaminants, which may cause skin cancer. Therefore, always take proper skin protection
measures when performing vehicle service.

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Disconnect the negative battery cable.

3. Remove the oil tube assembly.

a. Disconnect the engine wire harness fixing clip (1).

b. Remove coupling bolt (arrow) between oil tube and
intake manifold assembly.

c. Disconnect the engine wire harness fixing clip (1).

d. Remove coupling bolt (arrow) between oil tube and
engine frame assembly.

e. Remove the oil tube assembly.

Installation
/\ Caution

* Check O-ring before assembly to make sure it is not damaged, otherwise replace with a new one.
* Apply a small amount of lubricant to O-ring before assembily.

*  When inserting dipstick tube into frame installing hole, insert lower end as far as possible along shaft
line direction. If it tilts, it may be difficult to assemble O-ring, even damage O-ring.

1. Installation is in the reverse order of removal.
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System Exploded Diagram

ST4001001

1 ENGINE START STOP Switch 3 Battery
2 Engine Compartment Fuse and Relay 4 Starter
Box

Starting system consists of battery, ignition switch and starter, etc. Starting system converts electrical
energy from battery into mechanical energy, allowing engine to crank initially, and disconnects power
transmission between starter and engine when engine runs normally.
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Operation

* Solenoid control mechanism: The driver operates the relay (solenoid switch) through the starting
switch, while the relay operates the starter electromagnetic switch and driven gear.

* At starting, ensure that the starter power is transferred to the crankshaft through the flywheel; After
starting, when the engine starts to work, immediately cut off the power transmission route, so that the
engine can not reverse through the flywheel to drive starter high-speed rotation.

* DC motor: Converts electrical energy from battery into electromagnetic moment.

* Gear train: When the engine starts, the electromagnetic torque of motor is transferred to the flywheel
of engine.When the engine is started, the starter is separated from the engine automatically.

* Solenoid switch: Controls engagement and disengagement between starter drive gear and engine
flywheel gear and switches on/off the motor circuit; Also the solenoid switch has function of additional
resistance of short circuit ignition coil when starting.

Specifications

Torque Specifications

Description Torque (N-m)
Starter Fixing Bolt 455
Tools
General Tools
Tool Name Tool Drawing

Digital Multimeter

RCHO0002006

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 Suspected Area
When ignition switch is turned to START, solenoid Battery (depleted)
switch makes a "clanking" sound and engine : :
cannot start. Starter (solenoid switch)
Battery (depleted)
Starter does not run
Starter relay
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Symptom Suspected Area

Starting system wire harness

Starting switch

Starter
ECU
Battery (depleted)
Starter

Starter (incorrect installation, internal fault)

Starter runs weakly

Starter is racing
Flywheel ring gear (gear teeth broken)

On-vehicle Inspection

Starter Relay
1. Check the starter relay:
a. Remove the starter relay from engine compartment fuse and relay box.
b. Replace with a good relay for ignition, if ignition is successful, it means starter relay is damaged.

Ground Inspection
1. Power assembly ground and body ground inspection.
a. Check the power and body ground wire fixing bolts for looseness, and the ground parts should be
in good contact with no heat or burnt smell.
Precautions for Starting System

1. Before starting engine, shift transmission to P/N, and apply parking brake while depressing clutch
pedal.

2. Make sure that battery is fully charged to reduce repeat operating time of starter.

3. Do not start engine for more than 5 seconds each time, repeated starting interval should not be less
than 10 - 15 seconds, and consecutive starting is not allowed for more than 3 times.

4. If starter cannot stop, turn off ignition switch immediately, or remove the negative battery terminal cable
to find the problem.

5. Check the starter circuit frequently to make sure that each wire of starting system is connected
securely and in good insulation.

6. Generally, perform maintainable service for starter when servicing the vehicle. Also, maintenance
interval can be shortened or extended depending on actual conditions.

7. Disconnect the negative battery terminal cable before removing starter.
On-vehicle Service

Starter Assembly

Removal
A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.
* Try to prevent body paint surface from being scratched during removal and installation.

1. Turn off all electrical equipment and ENGINE START STOP switch.
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2. Disconnect the negative battery cable.
3. Remove the air filter assembly.
4. Remove the starter assembly.

a. Open positive cable fixing nut rubber protector (1) from
starter. Remove the fixing bolt.

Tightening torque: 132 N-m

b. Disconnect the starter assembly connector (2).

c. Remove 2 fixing bolts (arrow) between starter
assembly and transmission assembly.

Tightening torque: 455N m

d. Remove the starter assembly.

Inspection

1. Check the starter clutch.

a. Rotate the clutch pinion gear clockwise to check that it
can turn freely. Rotate the clutch pinion gear
counterclockwise to check that it locks. If result is not
as specified, replace the starter.

ST4006002

2. Check the starter solenoid switch.
a. Check the pull-in coil.

Terminal 50

Measure the resistance between terminal 50 and
terminal C.

Standard resistance should be below 2Q. If the
resistance is abnormal, replace the starter
assembly.

Terminal C

ST4007002
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b. Check the hold-in coil.

Measure the resistance between terminal 50 and Switch Body
starter solenoid switch body. /7

Standard resistance should be below 2Q. If the
resistance is abnormal, replace the starter

assembly.

3. Check the starter assembly

Terminal 50

ST4008002

A\ Caution

* These measurements must be performed within 3 to 5 seconds to avoid coil burnout.

* Place the starter assembly onto a vise. The jaws of vise should be covered by aluminum sheet or
brass plate; otherwise, the starter assembly will be easily damaged when clamping it.

a. Perform pull-in test.

Remove the nut and disconnect the field coil lead

from terminal C.

As shown in illustration, connect battery to solenoid
switch, and check that starter clutch pinion sticks

out normally.

If starter clutch pinion does not move, replace the

starter assembly.

b. Perform hold-in test.

Keep the starter clutch pinion sticking out and the ;
connection condition of battery mentioned above, ¥ , erminal 50
and disconnect the negative battery cable from : MEINE &

terminal C.

Check if starter clutch pinion keeps sticking out.

If starter clutch pinion moves inward, replace the

starter assembly.

c. Check if starter clutch pinion returns back.

Disconnect the negative battery cable from starter
body. Check that starter clutch pinion returns back.

If starter clutch pinion does not return back, replace the

starter assembly.

WWW.DIGITALKHODRO.COM
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Terminal C

Body
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d. Check if starter rotates smoothly.

Connect the field coil lead to terminal C, and tighten
it with a nut.

As shown in illustration, connect battery to starter.
Check that starter rotates smoothly when the
starter clutch pinion moves outward.

If result is not as specified, replace the starter
assembly.

ST4031002

Installation
1. Installation is in the reverse order of removal.

ENGINE START STOP Switch

Removal
A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.
* Try to prevent interior from being scratched during removal and installation.

1. Turn off all electrical equipment and ENGINE START STOP switch.
2. Disconnect the negative battery cable.
3. Remove the ENGINE START STOP switch

a. Using an interior crow plate, remove auxiliary fascia
console body bolt cover plate.

b. Remove 3 fixing screws (arrow) from auto A/C control
panel.

ST4116002
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c. Using an interior crow plate, remove auto A/C control

panel assembly.

d. Disconnect the ENGINE START STOP switch

connector (arrow).

e. Push fixing clips on both sides of ENGINE START
STOP switch and remove ENGINE START STOP

switch.

Inspection

1. Check the continuity of ENGINE START STOP switch.

a. Using a digital multimeter, check the continuity of
ENGINE START STOP switch according to the table

ST4117002

ST4038002

below.
Multimeter Switch Specified
Connection Condition Condition
Terminal 1 - L
Terminal 2 Not pressed No continuity
Terminal 3 - Not pressed No continuity
Terminal 2
Terminal 1 - Pressed Continuity
Terminal 2
Terminal 3 - .
Terminal 2 Pressed Continuity
Hint:

If measure result is not as specified, replace the
ENGINE START STOP switch.
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2. Check the ENGINE START STOP switch indicator.
a. Press ENGINE START STOP switch and observe if ENGINE START STOP switch lights is normal.
Hint:
If the positive (+) lead and negative (-) lead are incorrectly connected, ENGINE START STOP

switch indicator will not illuminate.
If the battery voltage is too low, ENGINE START STOP switch indicator will not illuminate.

Multimeter Connection Specified Condition

Battery positive (+) = Terminal 4

White (not illuminate)
Battery negative (-) = Terminal 2

Battery positive (+) =& Terminal 5

: - Green
Battery negative (-) = Terminal 2

Battery positive (+) = Terminal 8

Amber
Battery negative (-) = Terminal 2

If measure result is not as specified, replace the ENGINE START STOP switch.

Installation
1. Installation is in the reverse order of removal.
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SQRE4T15C CHARGING SYSTEM

Warnings and Precautions

Warnings

In order to avoid possible property loss, personal injury or death, always follow the instructions below
before repair:

1. Battery acid is highly corrosive, so it is necessary to wear protective gloves and goggles when working.
2. Do not dump the battery, because acid may spill from vent hole.

3. Never throw the used battery into household garbage. There is risk of explosion.

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. Deliver the used battery to designated recycling site.

2. Never allow the children approaching acid and battery.
General Information

System Exploded Diagram

CH4201001
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1 Alternator Assembly 3 Engine Compartment Fuse and Relay
Box
2 Battery Assembly 4 ECU

Alternator is a key component of the charging system. It is a device that converts mechanical energy into
electrical energy and generates DC voltage through a rectifying circuit, as one of main power sources of
the vehicle. The alternator operates as a complete assembly. If alternator fails for any reason, the entire

unit must be replaced.

Operation

* Alternator is a silicon rectifying alternator, which mainly consists of rotor, stator and rectifier.

*  When direct current flows to rotor winding, rotor claws energize magnetic field to produce alternating
induced electromotive force. The stator is installed on the outside of rotor, which is secured together
with the front and rear end covers of alternator. When the rotor of the generator is rotated by the drive
belt, the magnetic pole lines cut the stator winding, causing a change in the magnetic flux in the stator
winding, and an alternating induced electromotive force is generated in the stator winding, thereby
generating alternating current. Three-phase alternating current generated by alternator is converted to
direct current from alternating current by rectifier, and direct current is transmitted to the vehicle

electrical system and battery.

Specifications

Battery Specifications
Engine Type Specifications
SQRE4T15C 12V 60 Ah
Tools

General Tools

Tool Name

Tool Drawing

Digital Multimeter

RCH000206
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Special Tools

Tool Name

Tool Drawing

Battery Tester

RCH0090006

Diagnosis & Testing

Diagnosis Specification for Alternator Malfunction

A Warning

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

Operation Content

Operation Description

Appearance inspection: Confirm if there is any
washer fluid, coolant, oil, sludge and other foreign
matters adhered.

If the washer fluid, coolant, oil enters rotor slip ring,
brush holder, it will cause oxidization to alternator
rotor slip ring and poor contact to brush, resulting

in charging light remaining on or flashing.

Turn over the center of alternator belt by hand and
observe if the max. turning angle is over 90°.

Loose belt will cause low alternator speed,
resulting in low electric energy production or failing
to generate energy; if the angle is over 90°, adjust

the belt tension.

Measure battery voltage with a multimeter.

Confirm if the battery is depleted (more than 12 V).
If so, unplug the generator excitation coil
connector and retest the battery voltage (more
than 12 V). If such condition still exists, charge the
battery.

Confirm if there is any looseness, short circuit, dirt
on alternator B+, excitation end, battery pile line
and ground line and also confirm if the connectors
are connected firmly.

Confirm if the wire harness is connected normally.
Poor contact will cause that the alternator voltage
is high, the indicator light doesn’ t come on,
remains on or flashes. If there is any looseness,

please tighten it firmly.

WWW.DIGITALKHODRO.COM
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Charging indicator light remains on (do not generate electricity or power is low, vehicle cannot
start, etc.)

Operation Content Operation Description

. If B+ voltage is about 13.8V, the alternator
Unplug the alternator connector, start the engine S
operates normally. It may be LIN communication

ar;dbgsg r1e 5S(S)Ot:] erscijlﬁrg;fo{h(: Cglr?iilg?saeg IS malfunction. Please check the LIN communication
measure B+ voltap e ’Eo round with muItimete’r and setting in ECU. If B+ voltage is the battery voltage,
obsgerve %_3 minutes it indicates alternator malfunction. Replace the
' alternator.

If the alternator operates normally, reconnect the
alternator connector, start the engine and keep it When vehicle load or speed changes, the
idling, turn on some electrical load on vehicle, such |  alternator normal voltage should change within

as A/C, headlight, etc. Meanwhile, depress the 10.6-16 V. If the charging indicator remains on,
accelerator pedal or decelerate the vehicle. check if LIN communication is normal with an

Measure B+ voltage to ground with multimeter and oscilloscope or other test software.
observe 2-3 minutes.

Charging indicator flashes (unstable electricity generation)

Operation Content Operation Description
Start the engine and keep it idling, remove If the light flashes, it indicates that some excitation
alternator excitation coil and observe if the meter coil has outer leakage and intermittently ground.
indicator flashes. Check the circuit malfunction.

Indicator does not come on during self-check

Operation Content Operation Description
If the voltage is 0O, it indicates that the excitation
Turn ENGINE START STOP switchto “ON” coil circuit is open. Check the excitation coil circuit;
position, remove the engine excitation coil and if the voltage is equal to battery voltage, it
measure the alternator excitation coil terminal indicates that excitation coil circuit is normal and
voltage to ground with multimeter. there may be alternator malfunction. Replace the
alternator.

Adjusting voltage is high (headlight and other electrical appliances used on vehicle are burnt
out)

Operation Content Operation Description

If so, it indicates that the regulator in alternator is
damaged which causes voltage out of control.
Replace the alternator.

Start the engine and keep it idling, measure B+
voltage to ground with multimeter and observe 2-3
minutes to check if the max. value exceeds 16 V.

Charging System Charging Voltage Inspection
1. Leave vehicle under no load test condition and idle the engine. Measure battery voltage with a digital
multimeter. Standard voltage: 13.5V - 14.8 V; If result is not as specified, replace the alternator.
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3. Remove the air filter assembly.
4. Remove the battery tray.
a. Remove the battery tray fixing bolt (1).
Tightening torque: 91 N-m

b. Remove the battery tray fixing bolt (2) and (3).
Tightening torque: 254 N-m

c. Remove each wire harness fixing clips (arrow) from
battery tray.

d. Remove 2 fixing bolts (arrow) from battery tray.
Tightening torque: 254 N-m

CH4308002

e. Remove the battery tray.

Installation
1. Installation is in the reverse order of removal.

Generator

Removal
/\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Remove the engine trim cover.

Move away the accessory drive belt.

Remove the idler pulley assembly.

Remove the alternator mounting bracket.

2R o
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a. Remove 4 fixing bolts (arrow) from alternator mounting
bracket.

Tightening torque: 40 + 5N m ::}‘ ‘(—
=5 L 3

CH4113002

b. Remove the alternator mounting bracket.

Installation

1. Installation is in the reverse order of removal.
2. Inspection.
a. Start the engine.
Hint:
If battery warning light comes on, charging system may have a malfunction.
b. When engine is running, use digital multimeter to check the output voltage of alternator and record
it.
c. Ifthe voltage is between 13.5 - 14.8 V, the alternator is normal.
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General Information

System Exploded Diagram

FU4301001

1 Fuel Filler Cap Assembly 9 Fuel Tank Seal Ring

2 Fuel Tank Cap Assembly 10 Fuel Tank Assembly

3 Filler Tube Assembly 11 Fuel Tank Vapor Pipe Il

4 Fuel Breather Hose Boot 12 Fuel Tank Fixing Strap |l
5 Fuel Filler Hose 13 Fuel Tank Fixing Strap |

6 Fuel Tank Pressure Cap 14 Fuel Tank Vapor Pipe llI

7 Inlet Pipe | Assembly 15 Inlet Pipe Il Assembly

8 Electric Fuel Pump Assembly 16 Fuel Rail Injector Assembly
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Functional Principle

System Control Schematic Diagram

BBEE

FU4002001

1 Electric Fuel Pump Assembly 3 Fuel Rail Injector Assembly
2 Electric Fuel Pump Assembly Pressure
Regulator

When engine operates properly, the electric fuel pump assembly (1) sucks fuel from fuel tank. Some fuel
enters the fuel rail (3) and is supplied to injectors, some fuel flows back to the electric fuel pump assembly
pressure regulator (2) directly. When fuel supply system pressure is high, the diaphragm spring in the
regulator is jacked up by pressure, then the valve opens and fuel flows out from regulator. When pressure
reaches normal value, the regulator shuts off and fuel stops flowing out. Finally, the system pressure
reaches a steady state.

System Operation

Fuel supply system consists of fuel tank, electric fuel pump assembly, delivery pipes, fuel rail and
injectors, which is used for fuel storage, filtration, delivery and injection. The function of fuel supply system
is to provide gasoline with sufficient pressure to fuel injectors by using electric fuel pump assembly, and
the injector sprays a certain amount of gasoline which burnt mixed with gas to the top of intake valve in
intake manifold in accordance with control signals from ECU.
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Tools

General Tools

Tool Name Tool Drawing

Digital Multimeter

Fuel System Pressure Tester

Injector Tester

Transmission Carrier

RCHO0005006
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Special Tools

Tool Name Part No. Tool Drawing

Fuel Pump Pressure Cap CH-30090
Remover

RCHO0004006

Diagnosis & Testing

Problem Symptoms Table

A\ Warning

* 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

Electric fuel pump assembly (strainer blocked or
Fuel pressure in fuel supply system is too low fuel pressure regulator damaged)

Low fuel level

Fuel injector (clogged)

Fuel pressure in fuel supply system is too high Electric fuel pump assembly (fuel pressure

regulator damaged)

Low fuel level

Electric fuel pump assembly has loud noise or a

delay in operating Electric fuel pump assembly relay

Electric fuel pump assembly

Charcoal canister solenoid valve operates all the
time

Fuel tank flat Activated charcoal canister (blocked)

Charcoal canister filter ineffective

Fuel tank ineffective

Poor fuel quality

Fuel injector is clogged or leaked Excessive impurities in fuel tank

Fuel injector is damaged

Fuel supply system line (damaged)

Fuel injector does not work
Fuel injector (short in coil)
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Symptom Possible Cause

Electric fuel pump assembly (damaged)

Wire harness

Fuel System Pressure Releasing

Operation Step
A Warning

*  When engine is not operating, the fuel pressure in fuel supply system is still high. Before repairing or
disconnecting the fuel line or fuel supply system components, it is necessary to release the fuel
supply system pressure to prevent fuel from spraying out accidentally. Failure to follow these
instructions may result in serious personal injury.

1. Perform the following procedures to release the fuel pressure in fuel supply system:

a. Recognize and remove the electric fuel pump assembly relay from engine compartment fuse and
relay box.

Start and run the engine until it stalls.

Restart the engine until it does not run.

Turn ENGINE START STOP switch to OFF.

Disconnect the negative battery cable.

Insert the electric fuel pump assembly relay into the original place.

"m0 ao0o

Fuel System Pressure Test

Fuel Pressure Specifications

SQRE4T15C Pressure (kPa)

When power is on, pressure of fuel supply system
is kept at 400 kPa - key (ON). For the new vehicle,
Fuel Rail Fuel Pressure - Key (ON) after it is added with a certain fuel, make sure that
measured fuel pressure on fuel rail at 13 seconds
can reach 90% or higher of rated pressure.

Make sure that supply fuel under normal system

Fuel Rail Fuel Pressure - Engine Idling pressure (at least 400 kPa)

Turn off oil pump after it runs for 5 minutes, test
changes of pressure in oil outlet of oil pump within
48 hours, the pressure should be not less than 1
KPa; When system pressure is 80%, turn power
and oil outlet off, the maximum pressure will not
drop more than 10% in 1min.

Fuel Rail Fuel Pressure - Key (OFF)

A Warning

* When operating the fuel supply system, work area should be in good ventilation and keep fire
sources or open flames away from the work area, in which fire extinguisher should be equipped.

* Before operating the fuel supply system, please touch the vehicle body to discharge static electricity;
failure to do so will cause a fire, even result in an explosion.

* Before removing and installing fuel pipes, release the fuel supply system pressure.
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/A Caution

* Make sure that battery voltage is not less than 12V.
* There is sufficient fuel in fuel tank for test.

* Make sure that fuel supply system lines are securely connected, preventing the fuel supply system
from leaking.

1. Detect the fuel system pressure.

2. Disconnect the oil inlet pipe connector and connect the
fuel supply system pressure tester between oil inlet pipe
and fuel rail.

Fuel Hose

FU4304002

3. Startengine and run it at idle, and then read the value on pressure tester.
a. Standard pressure at idle should be 400 kPa.

b. If measured pressure value is lower than 380 kPa or higher than 420 kpa, check vehicle fuel supply
line for leakage or kink, injector for blockage, function of electric fuel pump for abnormality.

Hint:
Replace injector or electric fuel pump assembly if necessary.

Fuel Flow Test
A\ Caution

* When fuel pressure is normal during idling, the test of fuel flow can be performed.

1. Test method:

a. Disconnect the inlet pipe Il connector and connect the fuel supply system pressure tester between
inlet pipe Il and fuel rail.

b. Start engine, increase engine speed (such as throttle fully opens), if the pressure of pressure
gauge is lower than 0.1 Mpa (100 kPa) of system pressure, flow is insufficient.

c. Ifflow is insufficient, line blockage or bend, fuel pump wear or mesh blockage may be the problem
cause.
Hint:
Replace the electric fuel pump first if necessary. If line is blocked or bent, check, repair or replace it

and retest flow, if it is eligible, the problem is eliminated. If it is ineligible, replace fuel pump and
wash impurities in fuel tank.

On-vehicle Service

Electric Fuel Pump Assembly

On-vehicle Inspection
1. Check the electric fuel pump assembly operation.

a. Remove electric fuel pump assembly protective cap and disconnect electric fuel pump assembly
connector.
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b. Apply battery voltage to terminals 1 and 5, and check if
electric fuel pump operates within 10 seconds.

Battery Connection Status

Battery positive (+) to
Terminal 5

Operating current
Battery negative (-) to
Terminal 1

Hint: 4 S FU4311002
- These tests must be finished within 10 seconds to

prevent the coils from being burnt.

Leave the electric fuel pump assembly as far as

possible from the battery.

Always switch voltage on and off on the battery
side, rather than the electric fuel pump assembly
side.

If the electric fuel pump assembly does not
operate, replace it.

Removal
A\ Warning

* Before operating the fuel supply system, please touch the vehicle body to discharge static electricity;
failure to do so will cause a fire, even result in an explosion.

*  When operating the fuel supply system, work area should be in good ventilation and keep fire
sources or open flames away from the work area, in which fire extinguisher should be equipped.

* After performing the procedures for fuel system pressure release, there still remains some fuel in
fuel line. When disconnecting fuel line, cover the joint with a piece of cloth or equivalent to prevent
fuel from spraying out.

* If fuel leakage occurs when operating the fuel supply system, please handle the leaked fuel in time.

/A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

* Operation staff should wear protective glasses and rubber gloves during repair and avoid inhaling
much fuel gas.

* Only use parts approved by Chery Automobile Co., Ltd. to replace the electric fuel pump assembly.

* As electric fuel pump assembly radiates through fuel, low fuel level in fuel tank will directly shorten
the service life of electric fuel pump assembly.

* Keep electric fuel pump assembly and work area clean when replacing electric fuel pump assembly;
otherwise the electric fuel pump assembly element will be clogged.

* DO NOT damage the disconnected fuel system line or connectors. Cover the line joints or
connectors with plastic bags or equivalent, preventing foreign matter from entering.

* Keep fuel tank and line clean.
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Disconnection way for all fuel pipe coupling joints in following
procedures is shown in the illustration:

FU0305002

Release the fuel system pressure.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Open the fuel tank cap assembly and discharge the fuel vapor in fuel tank.
Remove the second row seat assembly.

Remove the electric fuel pump assembly.

o0 kwbd-=

a. Using a screwdriver (1) wrapped with protective tape,
pry off electric fuel pump assembly protective cap (2).

b. Disconnect the electric fuel pump assembly connector
(arrow).

c. Disconnect connection between inlet pipe (arrow) and
electric fuel pump assembly.

/ b
Y
y

FU4313002
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/\ Caution

* Before disconnecting the joints, remove all dirt from electric fuel pump assembly pressure cap.
* DO NOT forcefully bend or twist fuel line.

d. Using fuel pump pressure cap remover, remove
pressure cap as shown in illustration.

e. Remove electric fuel pump assembly and dispose of
fuel in electric fuel pump assembly.

A\ Caution

* Operate carefully when taking the electric fuel pump assembly out of fuel tank, preventing damaging
lines.

* Cover the electric fuel pump assembly completely with a plastic bag or equivalent to prevent foreign
matter from entering.

 Electric fuel pump assembly can be put into a container and taken out of the cabin, thus preventing
fuel in the pump from dropping into the cabin.

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

Installation
A\ Warning

* DO NOT connect the power during installation. Work area should be in good ventilation and keep fire
sources or open flames away.

* Replace fuel tank seal ring with a new one when installing electric fuel pump assembly, align it with
installation position of fuel tank and do not run the electric fuel pump assembly with no fuel in fuel
tank, preventing damaging electric fuel pump assembly.

* Before connecting the hose, check if there is any damage or foreign matter on the hose or joint.

* During installation, push in fuel pipe connector until a click sound is heard, then check that fuel pipe
joint clip is on the collar of fuel pipe joint. After installing the pipe joint clip, check that fuel pipe joint
cannot be pulled out. Be careful not to damage joint. If clip is damaged, replace it.

* Turn ignition switch to ON (without starting engine) to apply fuel pressure to fuel system, and then
check connections for leakage.

1. Install fuel pump and fuel pump seal ring to fuel tank.
2. Using a fuel tank pressure cap special tool, tighten fuel tank pressure cap in clockwise direction.

Tightening torque: 400 N-m

A\ Caution

*  When installing electric fuel pump assembly into fuel tank, it is necessary to install float rod assembly
into fuel tank carefully at first to avoid deformation as collision.
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Filler Tube Assembly

Removal
A Warning

» Before operating the fuel supply system, please touch the vehicle body to discharge static electricity;
failure to do so will cause a fire, even result in an explosion.

*  When operating the fuel supply system, work area should be in good ventilation and keep fire
sources or open flames away from the work area, in which fire extinguisher should be equipped.

* If fuel leakage occurs when operating the fuel supply system, please handle the leaked fuel in time.

A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

Turn off all electrical equipment and ENGINE START STOP switch.

Remove the rear left tire assembly.

Remove the rear left wheel house protector assembly.

Open fuel filler cap, and rotate fuel tank cap assembly counterclockwise to remove it.
Remove the filler tube assembly.

a. Remove 3 fixing bolts (arrow) from upper part of filler
tube assembly.

o bk wd~

FU4343002

b. Loosen worm clamp (1) and disconnect the connection
of fuel filler hose.

c. Loosen worm clamp (1) and disconnect the connection
between fuel vapor pipe and filler tube assembly.

d. Removal 1 fixing bolt (arrow) between fuel filler pipe
assembly and lower part of body.

“

= FU4743002
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e. Remove the filler tube assembly.
A\ Caution

Cover the joints with plastic bags after disconnecting the fuel filler hose and fuel breather hose, in order
to prevent foreign matter from entering the fuel tank and fuel from evaporating or leaking.

Installation
1. Install the filler tube assembly.

2. Install 1 fixing bolt between lower part of filler tube assembly and body.
Tightening torque: 7*1 N-m

3. Connect fuel vapor pipe.
4. Connect filler hose assembly, and tighten worm clamp.

Tightening torque: 3 0.5 N'-m

5. Install 3 fixing bolts between upper part of filler tube assembly and body.
Tightening torque: 7+ 1 N-m

6. Install the fuel tank cap assembly.
7. Install the rear left wheel house protector.
8. Install the rear left tire.

/\ Caution

* When assembling hose, make sure that hose is not twisted and kinked.

* Note that when you hear a sound of “click” during disconnecting and connecting quick connector,
it indicates that it is installed in place.

Fuel Tank

Removal
A\ Warning

* Before operating the fuel supply system, please touch the vehicle body to discharge static electricity;
failure to do so will cause a fire, even result in an explosion.

*  When operating the fuel supply system, work area should be in good ventilation and keep fire
sources or open flames away from the work area, in which fire extinguisher should be equipped.

* After performing the procedures for fuel system pressure release, there still remains some fuel in
fuel line. When disconnecting fuel line, cover the joint with a piece of cloth or equivalent to prevent
fuel from spraying out.

* If fuel leakage occurs when operating the fuel supply system, please handle the leaked fuel in time.

A\ Caution

* DO NOT damage the disconnected fuel system line or connectors. Cover the line joints or
connectors with plastic bags or equivalent, preventing foreign matter from entering.

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

Disconnection way for all fuel pipe coupling joints in following
procedures is shown in the illustration.

FU0305002

Release the fuel system pressure.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Remove the rear seat cushion.

Open fuel tank cap to discharge fuel vapor.

Disconnect the electric fuel pump connector.

a. Remove the electric fuel pump assembly protective
cap.

Ok 0N =

b. Disconnect the electric fuel pump assembly connector

(1).

7. Remove the fuel tank assembly.

a. Loosen worm clamp (arrow) and disconnect
connection between fuel filler hose and fuel tank
assembly.

Hint:

Before disconnecting the joints, remove all dirt from
electric fuel pump assembly pressure cap.

DO NOT forcefully bend or twist fuel line.

b. Disconnect connection between fuel vapor pipe (-
arrow) and filler tube assembly.

FU4410002
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c. Disconnect connection (arrow) between fuel vapor
pipe Il and fuel vapor pipe III.

d. Disconnect connection (arrow) between inlet pipe |
and inlet pipe II.

e. Disconnect connection (arrow) of activated charcoal
canister breather pipe assembly.

8. Support fuel tank assembly with a transmission carrier.

9. Remove 4 fixing bolts (arrow) between fuel tank left and
right fixing straps and body.

FU4450002

10. Slowly lower transmission carrier to remove fuel tank
assembly.
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a. Remove fuel pump pressure cap (1), electric fuel pump
assembly (2) and fuel tank seal ring (3) from fuel tank
assembly.

b. Remove the activated charcoal canister assembly (4).

FU4570002

Installation
A\ Caution

* Return fuel lines and vent lines on fuel tank to their original positions, or the fuel lines will be
damaged due to friction generated by vehicle body shock, causing fuel leak.

* Before connecting the hose, check if there is any damage or foreign matter on the hose or joint.

* During installation, push in fuel pipe connector until a click sound is heard, then check that fuel pipe
joint clip is on the collar of fuel pipe joint. After installing the pipe joint clip, check that fuel pipe joint
cannot be pulled out. Be careful not to damage joint. If clip is damaged, replace it.

* Turn ignition switch to ON (without starting engine) to apply fuel pressure to fuel system, and then
check connections for leakage.

1. Installation is in the reverse order of removal.

Fuel Rail Injector Assembly

Removal
A\ Warning

» Before operating the fuel supply system, please touch the vehicle body to discharge static electricity;
failure to do so will cause a fire, even result in an explosion.

* When operating the fuel supply system, work area should be in good ventilation and keep fire
sources or open flames away from the work area, in which fire extinguisher should be equipped.

* After performing the procedures for fuel system pressure release, there still remains some fuel in
fuel line. When disconnecting fuel line, cover the joint with a piece of cloth or equivalent to prevent
fuel from spraying out.

* |If fuel leakage occurs when operating the fuel supply system, please handle the leaked fuel in time.

A\ Caution

* Be sure to wear necessary safety equipment to prevent accidents when repairing.

* DO NOT damage the disconnected fuel system line or connectors. Cover the line joints or
connectors with plastic bags or equivalent, preventing foreign matter from entering.

* Injector is a part of high accuracy, featuring good anti-clogging, anti-pollution and atomization, so be
careful not to damage the injector during removal of fuel rail.

Release the fuel supply system pressure.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Remove the engine trim cover.

Remove the fuel rail injector assembly.

o s~ w0bd~

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM
03 - SQRE4T15C ENGINE MANAGEMENT SYSTEM

021 62 99 92 92

a. Disconnect connection (1) between inlet pipe Il
assembly and fuel rail injector assembily.

b. Disconnect connectors (arrow) from each cylinder

injector assembly.

c. Remove 2 fixing bolts (arrow) from fuel rail injector

assembly.

Tightening torque: 20+ 5N-m

d. Remove the fuel rail injector assembly.

6. Separate the injector and fuel rail.
a. Remove injector fixing clips and remove injectors (-

arrow) from fuel rail.

Inspection

1. Check the resistance of injector.
a. Disconnect the injector connector.

b. Measure resistance between 2 terminals (injector side)
of injector with a digital multimeter.
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Multimeter Measurement | Specification
Connection Temperature (Q)
Terminal 1 - o

Terminal 2 20°C 12

2. Check leakage test and injection test of injector.

a. Remove injector and then install the injector to injector cleaning analyzer, adjust the pressure to
operation pressure, and observe the injector for leakage, if so, sealing is poor.
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b. If there is no cleaning analyzer, a free-unpick cleaning device also can be used, adjust pressure to
4 bar, and place a white paper under injector. Observe the injector for leakage.

/\ Caution

*  When assembling injector, grease will be applied to sealing ring to install injector easily, if the part is
in high temperature for a long time, grease will melt, and adsorb around injector, so it may be wrong
when judging injector for leakage. It is recommend to clean around injector to check injector for
leakage.

c. Ifthe color of one injector nozzle is different from the color of other injector nozzles, the injector
may be leaked or have a poor atomization.

d. Fuelinjection angle.

Poor atomization: Fuel injected by injector is radial, and injection angle from injection nozzle is
irregular.

Good atomization: Fuel injected from injector is fuel mist, and injection angle from injection
nozzle is cone.

Installation
A\ Caution

* Install a new O-ring sealing on injector.

* Before installing the injector, apply clean grease or oil to the O-ring sealing surface for easy
installation, preventing damage to the O-ring.

* When applying grease or oil, do not contaminate the injector internal and injection holes.
* Itis not allowed to use any tool (hammer, etc.) to strike the injector when installing it.

1. Installation is in the reverse order of removal.

Fuel Filler Cap Assembly

Removal
A\ Caution

* Try to prevent body interior from being scratched when removing fuel filler cap assembly.

Release the fuel supply system pressure.

Turn off all electrical equipment and ENGINE START STOP switch.
Disconnect the negative battery cable.

Remove the filler tube assembly.

Remove the left C-pillar lower protector assembly.

Remove the fuel filler cap assembly.

a. Disengage fuel filler cap cable (arrow) from the fuel
filler cap assembly.
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b. Disengage 4 fixing clips of fuel filler cap assembly from
vehicle sheet metal.

Installation
1. Installation is in the reverse order of removal.
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