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DTC TROUBLESHOOTING
PROCEDURES

BASIC TROUBLESHOOTING  ereerore

BASIC TROUBLESHOOTING GUIDE

1

Bring Vehicle to Workshop

2

Analyze Customer’'s Complaint.

¢ Ask the customer about the conditions and environment relative to the issue (Use CUS-

TOMER PROBLEM ANALYSIS SHEET).

3

Verify Symptom, and then Check DTC and Freeze Frame Data

e Connect scan tool to Diagnostic Link Connector (DLC).
¢ Record the DTC and freeze frame data.

NOTE

To erase DTC and freeze frame data, refer to Step 4.

Confirm the Inspection Procedure for the System or Part

Using the SYMPTOM TROUBLESHOOTING GUIDE CHART, choose the correct inspection
procedure for the system or part to be checked.

4

Erase the DTC and Freeze Frame Data

(WARNING)
NEVER erase DTC and freeze frme data before completing Step 2 MIL/DTC in "CUS-
TOMER PROBLEM ANALYSIS SHEET".

5

Inspect Vehicle Visually

* Go to Step 10, if you recognize the problem.

Recreate (Simulate) Symptoms the DTC

Try to recreate or simulate the symptoms and conditions of the malfunction as described by customer.
If DTC(s) is/are displayed, simulate the condition according to troubleshooting procedure for the DTC.

Confirm Symptoms of Problem

If DTC(s) is/are not displayed, go to Step 8.
If DTC(s) is/are displayed, go to Step 10.

Recreate (Simulate) Symptom

Try to recreate or simulate the condition of the malfunction as described by the customer.

Check the DTC

If DTC(s) does(do) not occur, refer to BASIC INSPECTION in INTERMITTENT PROBLEM PROCEDURE.
If DTC(s) occur(s), go to Step 10.
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10 | Perform troubleshooting procedure for DTC

11 | Adjust or repair the vehicle

12 | Confirmation test

13 | END

CUSTOMER PROBLEM ANALYSIS SHEET

1. VEHICLE INFORMATION

(I) VIN:

(I Production Date:

(1) Odometer Reading: (km)

2. SYMPTOMS

] Unable to start

[] Engine does not turn over [] Incomplete combustion
L] Initial combustion does not occur

(] Difficult to start

[J Engine turns over slowly [ ] Other

L] Rough idle [ Incorrect idle

L1 Poor idle [] Unstable idle(High: rpm, Low: rpm)
] Other
L] Soon after starting L1 After acceleration pedal depressed
7 Engine stall L] After acceleration pedal released [] During A/C ON
9 [J Shifting from N to D-range
[] Other
] Others L] Poor driving (Surge) L1 Knocking L1 Poor fuel economy

[ Back fire [] After fire [] Other

3. ENVIRONMENT

Problem frequency

[J Constant [] Sometimes ( ) L1 Once only

L] Other
Weather 0J Fine O Cloudy [J Rainy [J Snowy [] Other
Outdoor temperature Approx. °C/I°F

Place

L] Highway [] Suburbs [] Inner City [] Uphill L] Downhill
1 Rough road [] Other

Engine temperature

[] Cold [ Warming up [ After warming up [] Any temperature

Engine operation

[] Starting [ Just after starting ( min) [] Idle [J Racing
[ Driving [] Constant speed [] Acceleration [] Deceleration
[] A/C switch ON/OFF [] Other

4. MIL/DTC
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FUEL SYSTEM

MIL (Malfunction Indicator Lamp)

[J Remains ON [ Sometimes lights up [] Does not light

DTC

[1 Normal [J DTC (

[] Freeze Frame Data

BASIC INSPECTION PROCEDURE

MEASURING CONDITION OF ELECTRONIC PARTS’
RESISTANCE

The measured resistance at high temperature after vehi-
cle running may be high or low. So all resistance must
be measured at ambient temperature (20°C, 68°F), unless
there is any notice.

NOTE

The measured resistance in except for ambient tem-
perature (20°C, 68°F) is reference value.

INTERMITTENT PROBLEM INSPECTION
PROCEDURE

Sometimes the most difficult case in troubleshooting is
when a problem symptom occurs but does not occur again
during testing. An example would be if a problem appears
only when the vehicle is cold but has not appeared when
warm. In this case, technician should thoroughly make
out a "CUSTOMER PROBLEM ANALYSIS SHEET" and
recreate (simulate) the environment and condition which
occurred when the vehicle was having the issue.

1. Clear Diagnostic Trouble Code (DTC).

2. Inspect connector connection, and check terminal for
poor connections, loose wires, bent, broken or cor-
roded pins, and then verify that the connectors are
always securely fastened.

BFGE321A

3. Slightly shake the connector and wiring harness ver-
tically and horizontally.

4. Repair or replace the component that has a problem.

5. Verify that the problem has disappeared with the road
test.

@ SIMULATING VIBRATION

a. Sensors and Actuators
: Slightly vibrate sensors, actuators or relays with fin-
ger.

€3 WARNING

Strong vibration may break sensors, actuators or
relays

b. Connectors and Harness
: Lightly shake the connector and wiring harness ver-
tically and then horizontally.

@ SIMULATING HEAT
a. Heat components suspected of causing the malfunc-
tion with a hair dryer or other heat sourre.

€3 WARNING

e DO NOT heat components to the point where
they may be damaged.
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e DO NOT heat the ECM directly.

@ SIMULATING WATER SPRINKLING
a. Sprinkle water onto vehicle to simulate a rainy day or
a high humidity condition.

€ WARNING

DO NOT sprinkle water directly into the engine
compartment or electronic components.

@ SIMULATING ELECTRICAL LOAD
a. Turn on all electrical systems to simulate excessive
electrical loads (Radios, fans, lights, etc.).

CONNECTOR INSPECTION PROCEDURE

1. Handling of Connector
a. Never pull on the wiring harness when discon-
necting connectors.

BFGEO15F

b. When removing the connector with a lock, press
or pull locking lever.

’)

BFGEO015G

c. Listen for a click when locking connectors. This
sound indicates that they are securely locked.

d.

e.

BFGEO15H

When a tester is used to check for continuity, or to
measure voltage, always insert tester probe from
wire harness side.

BFGEO015I

Check waterproof connector terminals from the
connector side. Waterproof connectors cannot
be accessed from harness side.
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BFGEO015J

NOTE

¢ Use afine wire to prevent damage to the terminal.
e Do not damage the terminal when inserting the
tester lead.

Checking Point for Connector

a. While the connector is connected:
Hold the connector, check connecting condition
and locking efficiency.

b. When the connector is disconnected:
Check missed terminal, crimped terminal or bro-
ken core wire by slightly pulling the wire harness.
Visually check for rust, contamination, deforma-
tion and bend.

c. Check terminal tightening condition:
Insert a spare male terminal into a female ter-
minal, and then check terminal tightening condi-
tions.

d. Pulllightly on individual wires to ensure that each
wire is secured in the terminal.

BFGEO15K

Repair Method of Connector Terminal
a. Clean the contact points using air gun and/or
shop rag.

NOTE
Never use sand paper when polishing the contact

points, otherwise the contact point may be damaged.

b. In case of abnormal contact pressure, replace
the female terminal.

WIRE HARNESS INSPECTION PROCEDURE

1.

Before removing the wire harness, check the wire har-
ness position and crimping in order to restore it cor-
rectly.

Check whether the wire harness is twisted, pulled or
loosened.

Check whether the temperature of the wire harness is
abnormally high.

Check whether the wire harness is rotating, moving
or vibrating against the sharp edge of a part.

Check the connection between the wire harness and
any installed part.

If the covering of wire harness is damaged; secure,
repair or replace the harness.

ELECTRICAL CIRCUIT INSPECTION PROCEDURE

@® CHECK OPEN CIRCUIT

1.

2.

Procedures for Open Circuit
e Continuity Check
¢ Voltage Check

If an open circuit occurs (as seen in [FIG. 1]), it can
be found by performing Step 2 (Continuity Check
Method) or Step 3 (Voltage Check Method) as shown
below.

ECM
SENSOR ..
|: 2 2 i| 2 2 i|
(@) (B) (A)

BFGES501A

Continuity Check Method
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NOTE

When measuring for resistance, lightly shake the wire
harness above and below or from side to side.

Specification (Resistance)
1R or less — Normal Circuit
1MQ or Higher — Open Circuit

a. Disconnect connectors (A), (C) and measure
resistance between connector (A) and (C) as
shown in [FIG. 2].

In [FIG.2.] the measured resistance of line 1 and
2 is higher than 12 MQ and below 1 @ respec-
tively. Specifically the open circuit is line 1 (Line
2 is normal). To find exact break point, check sub
line of line 1 as described in next step.

1 -1 :u: 1 1
2 2 2 2 ECM

SENSOR

BFGE501B

b. Disconnect connector (B), and measure for resis-
tance between connector (C) and (B1) and be-
tween (B2) and (A) as shown in [FIG. 3].

In this case the measured resistance between
connector (C) and (B1) is higher than 1MQ and
the open circuit is between terminal 1 of connec-
tor (C) and terminal 1 of connector (B1).

2 2 ECM

SENSOR

[

BFGE501C

3. Voltage Check Method
a. With each connector still connected, measure the
voltage between the chassis ground and terminal
1 of each connectors (A), (B) and (C) as shown
in [FIG. 4].

The measured voltage of each connector is 5V,
5V and 0V respectively. So the open circuit is
between connector (C) and (B).

FIG 4

ECM

SENSOR

©) ®) (A

BFGE501D

@® CHECK SHORT CIRCUIT

1. Test Method for Short to Ground Circuit
* Continuity Check with Chassis Ground

If short to ground circuit occurs as shown in [FIG. 5], the
broken point can be found by performing below Step 2
(Continuity Check Method with Chassis Ground) as shown
below.
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ECM

SENSOR

[

©) B) (A)

BFGE501E
2. Continuity Check Method (with Chassis Ground)

NOTE

Lightly shake the wire harness above and below, or
from side to side when measuring the resistance.

Specification (Resistance)
1R or less — Short to Ground Circuit
1M2 or Higher — Normal Circuit

a. Disconnect connectors (A), (C) and measure for re-
sistance between connector (A) and Chassis Ground
as shown in [FIG. 6].

The measured resistance of line 1 and 2 in this ex-
ample is below 1 @ and higher than 1M2 respectively.
Specifically the short to ground circuit is line 1 (Line 2
is normal). To find exact broken point, check the sub
line of line 1 as described in the folowing step.

. . ECM
(A)
SENSOR

BFGES501F

b. Disconnect connector (B), and measure the resis-
tance between connector (A) and chassis ground, and
between (B1) and chassis ground as shown in [FIG.
71.

The measured resistance between connector (B1)
and chassis ground is 1% or less. The short to
ground circuit is between terminal 1 of connector (C)
and terminal 1 of connector (B1).

phon ] pouli
.... |:2 2 ECM
B1) (B

() ( 2) (A)
SENSOR

C—1
|||-

BFGE501G

ECM(TICS) PROBLEM INSPECTION PROCEDURE

1. Test ECM(TICS) connector: Disconnect the
ECM(TICS) connector and visually check the ground
terminals on ECM(TICS) side and harness side for
bent pins or poor contact pressure. If the problem is
found, repair it.

2. If problem is not found step 1, the ECM(TICS) could
be faulty. If so, replace the ECM(TICS) with a new
one, and then check the vehicle again. If the vehicle
operates normally then the problem was likely with the
ECM(TICS).

3. Re-test the original ECM(TICS): Install the original
ECM(TICS)(may be broken) into a known-good vehi-
cle and check the vehicle. If the problem occurs again,
replace the original ECM(TICS) with a new one. If
problem does not occur, this is intermittent problem
(Refer to Intermittent Problem Procedure in Basic In-
spection Procedure.)

ABBREVIATION

ABS: Anti-lock brake system

APS: Accelerator pedal sensor

A/C: Air conditioning

B: Battery

BATT: Battery

Comp: Compressor

DTC : Diagnostic trouble code

ECTS: Engine coolant temperature sensor
ECU: Electronic control unit

ETCM: Electronic time control module
EUI: Electronic unit injection

IATS : Intake air temperature sensor
IG: Ignition
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MIL: Malfunction indicator lamp(Check engine lamp)
NTC: Negative Temperature Coefficient

PTO: Power take-off

NC: Normal close

NO: Normal open

RPM: Revolution per minute

Sw: Switch

Sig: Signal
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SCHEMATIC CIRCUIT

DATA LINK DETAILS (1)
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MFI CONTROL SYSTEM (D4DD) (2)
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FL -16 FUEL SYSTEM
DTC LIST cosrencs
NO DTC DESCRIPTION Page

1| POO88 COMMON RAIL PRESSURE EXCEEDS LIMIT
2 | P0O093 FUEL SYSTEM LEAK DETECTED
3 | P0O107 BAROMETRIC PRESSURE SENSOR -LOW VOLTAGE
4 | PO108 BAROMETRIC PRESSURE SENSOR -HIGH VOLTAGE
51 P0112 INTAKE AIR TEMPERATURE SENSOR - LOW VOLTAGE
6 | P0O113 INTAKE AIR TEMPERATURE SENSOR - HIGH VOLTAGE
7 | PO117 ENGINE COOLANT TEMPERATURE SENSOR-LOW VOLTAGE
8 | PO118 ENGINE COOLANT TEMPERATURE SENSOR-HIGH VOLTAGE
9 | P0120 PEDAL SENSOR NO.1 NOT OPEN

10 | PO121 PEDAL SENSOR NO.1 NOT CLOSE

11 | PO122 PEDAL SENSOR NO.1 SIGNAL LOW

12 | PO123 PEDAL SENSOR NO.1 SIGNAL HIGH

13 | P0O182 FUEL TEMP. SENSOR LOW INPUT

14 | P0O183 FUEL TEMP. SENSOR HIGH INPUT

15 | P0O192 C/RAIL PRESSURE SENSOR SIGNAL LOW

16 | PO193 C/RAIL PRESSURE SENSOR SIGNAL HIGH

17 | PO194 C/RAIL PRESSURE SENSOR INTERMITTENT

18 | P0201 INJECTOR #1 COIL OPEN

19 | P0O202 INJECTOR #2 COIL OPEN

20 | P0203 INJECTOR #3 COIL OPEN

21 | P0204 INJECTOR #4 COIL OPEN

22 | P0217 ENGINE COOLANT OVER TEMPERATURE

23 | PO219 ENGINE OVERSPEED CONDITION

24 | P0220 PEDAL SENSOR NO.2 NOT OPEN

25 | PO221 PEDAL SENSOR NO.2 NOT CLOSE

26 | PO222 PEDAL SENSOR NO.2 SIGNAL LOW

27 | PO223 PEDAL SENSOR NO.2 SIGNAL HIGH

28 | PO225 IDLE SWITCH STUCK CLOSED

29 | PO226 IDLE SWITCH STUCK OPENED

30 | PO236 BOOST PRESSURE SENSOR INVALID

31 | PO237 BOOST PRESSURE SENSOR SIGNAL LOW

32 | P0238 BOOST PRESSURE SENSOR SIGNAL HIGH

33 | PO301 CYLINDER 1 MISFIRE DETECTED

34 | PO302 CYLINDER 2 MISFIRE DETECTED

35 | P0303 CYLINDER 3 MISFIRE DETECTED

36 | P0304 CYLINDER 4 MISFIRE DETECTED

37 | P0335 CRANK SENSOR NO PULSE




DTC TROUBLESHOOTING PROCEDURES FL -17
NO DTC DESCRIPTION Page
38 | P0340 CAM SENSOR NO PULSE
39 | P0385 CRANK & CAM SENSOR NO PULSE
40 | PO501 VEHICLE SPEED SENSOR(VSS) SIGNAL INVALID
41 | P0502 VEHICLE SPEED SENSOR(VSS) INPUT OPEN / SHORT
42 | P0503 VEHICLE SPEED SENSOR(VSS) FREQUENCY TOO HIGH
43 | P0562 SYSTEM VOLTAGE LOW
44 | P0563 SYSTEM VOLTAGE HIGH
45 | PO601 CHECK SUM ERROR - FLASH AREA
46 | P0602 QR CODE ERROR
47 | PO606 CPU FAULT; MAIN CPU FAULT
48 | P0607 CPU FAULT; WATCHDOG IC FAULT
49 | PO615 START SWITCH SHORT TO BATTERY
50 | PO627 FUEL PUMP CONTROL CIRCUIT - OPEN
51 | P0629 FUEL PUMP SHORT TO BATTERY
52 | PO704 CLUTCH SWITCH MALFUNCTION (M/T)
53 | P0850 PARK/NEUTRAL SWITCH MALFUNCTION
54 | P1091 FUEL SYSTEM #1 CYLINDER LEAK DETECT
55 | P1092 FUEL SYSTEM #2 CYLINDER LEAK DETECT
56 | P1093 FUEL SYSTEM #3 CYLINDER LEAK DETECT
57 | P1094 FUEL SYSTEM #4 CYLINDER LEAK DETECT
58 | P1120 PEDAL SENSOR SIGNAL INVALID
59 | P1190 SUPPLY PUMP CONTROL VALVE(SCV) STUCK
60 | P1217 SUPPLY PUMP PROTECTION
61 | P1218 SUPPLY PUMP EXCHANGE
62 | P1219 SUPPLY PUMP MULFUNCTION
63 | P1231 EXHAUST BRAKE SHORT TO GROUND
64 | P1232 EXHAUST BRAKE SHORT TO BATTERY
65 | P1383 GLOW RELAY SHORT TO POWER
66 | P1384 GLOW RELAY SHORT TO GROUND
67 | P1616 MAIN RELAY MALFUNTION
68 | P2146 INJECTION COMMON #1 OPEN CIRCUIT
69 | P2147 INJECTION COMMON #1 VOLTAGE - LOW
70 | P2148 INJECTION COMMON #1 VOLTAGE - HIGH
71| P2149 INJECTION COMMON #2 OPEN CIRCUIT
72 | P2150 INJECTION COMMON #2 VOLTAGE - LOW
73 | P2151 INJECTION COMMON #2 VOLTAGE - HIGH
74 | P2293 FUEL PRESSURE REGULATOR 2 PERFORMANCE
75 | P2503 CHARGING SYSTEM VOLTAGE LOW
76 | P2504 CHARGING SYSTEM VOLTAGE HIGH
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IDTC P0088 COMMON RAIL PRESSURE EXCEEDS LIMIT

COMPONENT LOCATION  cereotes

RS
0t . 0

0 I

SN

Fuel rail pressure sensor

SUDFL8017L

DESCRIPTION  eicasoe

1.

GENERAL DESCRIPTION

The rail pressure sensor is installed on the common rail assembly and is composed of piezo-electricity. It is used to
control rail pressure by governing fuel amount to equal pressure measured by the rail pressure sensor and pressure
required by ECM.

The common rail pressure regulator valve is controlled by ECM and is usually opened if fuel is not supplied. The
ECM decides current value to be sent to pressure regulator valve according to engine revolution, fuel amount and
rail pressure etc.

DTC DESCRIPTION

If common rail pressure is continued above 2,000 bar or more, that is, the sensor is detected above 4.2V for 2,097.1
ms even though common rail pressure is abnormal, the ECM judges this as a fault and DTC is set. The possible
causes may be overflow valve malfunction, poor rail pressure, faulty fuel rail pressure sensor.

In case of fail safe, lack of engine power will occur since fuel pressure is limited to 450 bar and fuel amount is limited
to below 60mm3/st.
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DTC DETECTING CONDITION  eooecse:
Item Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring ¢ Overflow valve malfunction
Enable Conditions * Running * Poor rai pressure
e Faulty fuel rail pressure
Threshold Value ¢ When common rail pressure is continued above sensor
2,000 bar or more, even though common
rail pressure is abnormal
Diagnosis Time e 2.097.1ms or more
Fail Safe Fuel Cut No e Fuel amount is limited
Fuel Limit Yes o below 60mm?/st
¢ Fuel pressure is fixed
MIL ON to 450 bar. _
e Lack of engine power
SPECIFICATION 7601390
Rail pressure sensor Specification I

Output voltage

Below 1.7V (At idle after engine warming-up)

Rail pressure

350~500 bar(Engine idling)

1.

MAX @ 1.68

1.8. SIHU-3CAN
F
¥ |[ENGINE SPEED 748 rpn
¥ WATER TEMP. 66.8 "C
M REAL C~R PRESSURE 48.9 HPa (5
* TARGET C~R PRESSURE 41.8 HMPa
¥
VOLT METER

)

Sensor connector

Terminal 1: Power
Terminal 2: Sensor signal
Terminal 3: Ground

B2 U CH A

u MIN : -8.82 V

[METR| [SIMU]|

Resistance Specification
1,24 3 KQ
1,3 13 KQ
2,38 16.4 KQ

[DEL | [F1x |

SNBFL8001L
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SCHEMATIC DIAGRAM  corsoeor

Fuel pressure sensor harness
ECM
F39-2
Ground  Power S_ensor Sensor
signal signal
33 25 31 20
3 1 2
Fuel pressure sensor E13 E13
ECM harness
(e )ls][-Js] [2]4]
Cl-T-T-T-T-T-1-T-[]
\27\ \25\24\ [ \ \20\19\*\*\
[a2[1]
F39-2
SNBFL8002L
WAVEFORM  essscios
FR 1.8 UV 588 nS 1.3. CURRENT DATA
Do ononoononononn s 2358 REAL C/R PRESSURE MPa
48.4
g @
2958 TARGET C-/R PRESSURE MPa
41.8 ﬂ
>
S S S S S S S S S S S R . @
[F1x | [TinE| [PNKN [6ND | [CH | [MENU] [FIx | | GRAP |
Check with oscilloscope waveform REEEGEN Check with control information

Fig1) This is waveform checked together with accelerator pedal position sensor 1 and rail pressure sensor and it is
confirmable that rail pressure sensor output is increased at sudden acceleration.

SUDFL8003L
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MONITOR SCAN TOOL DATA  cisoessr

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.
3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Rail Pressure" parameter on the scan tool.

NOTE

The rail pressure changes with driving conditions depending on DTC detecting condition. In case of fail safe, be sure
to check that fuel pressure is fixed to 450 bar and fuel amount is limited to below 60m/st.

B Specification: 400+20 bar at idle

1.3. CURRENT DATA 1.3. CURRENT DATA
F Y F
% |[ENGINE SPEED 8 rpn % [ENGINE SPEED 758  rpn
% |INTAKE AIR TEMPERATURE 38.8 °C * |INTAKE AIR TEMPERATURE 25.8 °C
% |WATER TEMP. 8.8 °C * [WATER TENP. 75.8 °C
EJREAL C-/R PRESSURE 8.1 MPa e dREAL C/R PRESSURE 41.8 MPa
* |TARGET C-R PRESSURE 8.8 MPa * [TARGET C/R PRESSURE 41.8 MPa
* |[FINAL FUEL Q -58. Brn3st| W * [FINAL FUEL Q 9.3 nn3st|®
% |[FINAL PUMP DRY.DUTY 8.8 % % [FINAL PUMP DRVY.DUTY 36.8 %
* |[FUEL TEMP. 3.8 °C * [FUEL TEMP. 35.8 °C
L L
[F1% | [paRT]| [TOT | [HELP||LINE| |REC | [F14 | [paRT||[TOT | |HELP||LINE||REC |
Fuel pressure sensor data at ignition ON Fuel pressure sensor data at idle

SUDFL8004L

Fig. 1)~2) Check "Rail pressure" item at idle after engine warming-up.

Monitor pressure change of rail pressure sensor after starting the engine. Approx. 400 bar of pressure occurs at hot
idle(750rpm) and it is important to check duty of rail pressure regulator. Check that duty ratio of 36.5% shown above
service data is displayed. The service data increase depending on acceleration and load condition and rail pressure
increases to max. 1,400bar, duty of rail pressure regulator increases up to 95%.

TROUBLESHOOTING AID  coerocrs

It is necessary for DTC related to rail pressure to diagnose high pressure fuel system(poor formation of high pressure in
high pressure fuel pump, bad air tightness or stuck of ball valve in rail pressure regulator, clogging of overflow valve, fuel
leak of injector nozzle and return system) high pressure fuel pump and low pressure fuel system(poor fuel supply of low
pressure fuel pump, clogging of fuel filter) comprehensively.

NOTE

Overflow valve plays a role to return fuel to fuel tank by opening valve to protect fuel system when common rail fuel
pressure is generated excessively more than 2,210 bar.
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1.3. CURRENT DaTa
2o REAL C-R PRESSURE MPa

Maintain remaining pressure after engine OFF

48.4 M

d, a8
2o TARGET C-R PRESSURE MPa
41.8 h
s
d, a8
[FIx | | GRAP |

SUDFL8005L

Above waveform indicates pressure change of rail pressure at starting and engine OFF. It is possible to diagnose fuel
system by checking that internal pressure of common rail maintains at engine OFF and how long pressure of approx. 400
bar in common rail will take at starting.

1. Itis important for rail pressure to rise rapidly at starting.
P It is easy to diagnose what condition supply of low pressure fuel pump is, how high pressure of high pressure fuel
pump is made, that air tightness of rail pressure regulator remains, and that air tightness of injector nozzle and return
side remains.

2. ltisimportant to maintain air tightness at below 101 bar of common rail pressure regulator and decrease fuel pressure
little by little at engine OFF.
P It is easy to diagnose that air tightness of rail pressure regulator remains, and that air tightness of injector nozzle
and return side remains.

NOTE

Check after the ignition is in ON again not to lose data due to communication cut-off between scan tool and ECM
since main relay turns OFF at engine OFF.

TERMINAL & CONNECTOR INSPECTION  eoossars

Refer to DTC P0112.

SIGNAL CIRCUIT INSPECTION eiarsiee

1. Signal Voltage Inspection
1) Leave fuel pressure sensor connector(E13) connected.
2) Turn ignition ON. The engine stops.

3) Measure voltage between terminal 2 of fuel pressure sensor harness connector and chassis ground.
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E13 Terminal 1: Power 1.8. SIMU-SCAN i

Term!nal 2: Sensor signal % |[ENGINE SPEED 8 rpm

JS I Terminal 3: Ground o

* |WATER TEHF. 4.8 "C
E( 3 2 1 )] B REAL C-R PRESSURE A.1 HFa |7

~ | * [TARGET C-R PRESSURE 8.8 HPa
¥

UOLT HETER

0 H.97 U CH A

- MAX @ 1.82 VU HMIN : -B.82 V
[METR| [S1MU]| [DEL | [FI¥ |

» With fuel pressure connector connected at ignition ON

SNBFL8003L

M Specification: Fuel pressure sensor signal power approx. 1.0V
Note : Signal power can be measured differently depending on rail pressure change.

4) Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Signal Open Inspection" procedure.
2. Signal Open Inspection
1) Turn the ignition OFF.
2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure resistance between terminal 2 of fuel pressure sensor harness connector and terminals 20,31 of ECM
connector(F39-2).

Terminal 1: Power F39-2 Terminal 20: Sensor signal
Terminal 2: Sensor signal I—I
Terminal 3: Ground

Le sl -[a] [2f:1]

*

| 27] = | 2524 = [ = | ~{20] 19] *
32| 81] 30] *

*

O
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YES

» Go to "Signal Short to Ground Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.
3. Signal Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure resistance between terminal 2 of fuel pressure sensor harness connector and chassis ground.

Terminal 1: Power
Terminal 2: Sensor signal

/_E% Terminal 3: Ground

Lzl

Q)

SNBFL8005L
B Specification: Infinite
4) s the resistance measured within specification?

YES

» Go to "Signal Short to Power Inspection” procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.
4. Signal Short to Power Inspection
1) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 2 of fuel pressure sensor harness connector and chassis ground.
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Terminal 1: Power 2.6 MULTI-METER
Terminal 2: Sensor signal VOLT ¢ CH A )

/_E% Terminal 3: Ground

CLl ) -0.03
—0— MAX : 8.8 U HMIN : -8.86 VU

—_— PRESS [ENTER]1 TO RESET HMalx & HMIN

[voLt| [PERI|| R || 1 ||[TEMP||PRES]

SNBFL8006L

B Specification: Below 0~0.1V
4) s the voltage measured within specification?

YES
» Go to "Power Supply Inspection” procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

POWER SUPPLY INSPECTION  coceosst

1. Power Supply Voltage Inspection
1) Disconnect fuel pressure sensor connector(E13).
2) Stop the engine and turn the ignition ON.

3) Measure voltage between terminal 1 of fuel pressure sensor harness connector and chassis ground.

Terminal 1: Power Z.6 MULTI-METER
E13 Terminal 2: Sensor signal VOLT ¢ CH A )

/_E% Terminal 3: Ground

(ERENEY, 5.12

J— PRESS [ENTER] TO RESET MAx & HMIN

voLt| [PERI|| R || 1 ||TEMP||PRES]

SNBFL8007L
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B Specification: ECM output approx. 5.27V

4) s the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Go to "Power Supply Open Inspection" procedure.
2. Power Supply Open Inspection
1) Turn the ignition OFF.
2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure resistance between terminal 1 of fuel pressure sensor harness connector and terminal 25 of ECM
connector(F39-2).

Terminal 1: Power F39-2 Terminai 25: Power

E13 Terminal 2: Sensor signal I—I
Terminal 3: Ground

1
[e [s[-Ta] [2]]

3 2 1
E( )] * O * * | o I * I * I N I " I

;
~ l27] - 25|24 ~ [ <[~ [20f19] - [~

[ 35] 34] 33] | 32[31]30] * [ * |

Q)

B Specification: Continuity(Below 1.0 Q)

SNBFL8008L

4) s the resistance measured within specification?

YES

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.
3. Power Supply Short to Ground Inspection
1) Turn ignition OFF.
2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure resistance between terminal 1 of fuel pressure sensor harness connector and chassis ground.
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Terminal 1: Power
E13 Terminal 2: Sensor signal

/_l:% Terminal 3: Ground

D)

Q)

SNBFL8009L
B Specification: Infinite
4) s the resistance measured within specification?

YES

» Go to "Power Supply Short to Power Inspection" procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.
4. Power Supply Short to Power Inspection
1) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of fuel pressure sensor harness connector and chassis ground.

Terminal 1: Power Z.6 MULTI-METER
E13 Terminal 2: Sensor signal VOLT ¢ CH A )

/_l:% Terminal 3: Ground

L) -0.03

—_— PRESS [ENTER] TO BRESET Mas & MIN

voLt|[PERI|| R || 1 ||TEMP||PRES]|

SNBFL8010L
B Specification: Below 0~0.1V

4) s the voltage measured within specification?

YES
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FUEL SYSTEM

» Go to "Ground Circuit Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  espaocac

1.

Ground Voltage Drop Inspection

1) Disconnect fuel pressure sensor connector(E13).

2) Turn the ignition ON. The engine stops.

3)

4)

Ll

Terminal 1: Power
E13 Terminal 2: Sensor signal

/_E% Terminal 3: Ground

V

B Specification: Ground voltage drop- Within 200mV

Is the resistance measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

Measure voltage drop between terminal 3 of fuel pressure sensor harness connector and chassis ground.

Z.6 MULTI-METER

VOLT ¢ CH A 2

-0.03 V

Max @ -B.81 Y HIN :

PRESS [ENTER] TO RESET MAx & MIN

-8.86 V

(voLt| [PERI|| R || I

| [TEMP| | PRES|

SNBFL8011L

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"

procedure.

Ground Open Inspection

1)
2)

3)

Turn the ignition OFF.

Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

Measure resistance between terminal 3 of fuel pressure sensor harness connector and terminal 33 of ECM

connector(F39-2).
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Terminal 1: Power
Ei3 Terminal 2: Sensor signal

Terminal 3: Ground
E( 3 2 1 )]

F39-2 Terminal 33: Ground

[ ]

lells | -[s] [2]+1]
[27] < |25]24] < | = | = | 20] 19 *
[ 35] 34] 33] [ 32] 31] 30 *

Q)

B Specification: Continuity(Below 1.0 Q)

4) s the resistance measured within specification?

YES

» Go to "Component Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esocezse

1.

Fuel Pressure Sensor Inspection

1) Turn the ignition OFF.

2) Leave the fuel pressure sensor connector(E13) installed.

SNBFL8012L

3) Start the engine and compare fuel pressure and fuel pressure signal voltage according to detecting condition.

NOTE

The rail pressure changes with driving conditions depending on DTC detecting condition. In case of fail safe, be sure
to check that fuel pressure is fixed to 400 bar and fuel amount is limited to below 60mm/st.
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1.3. CURRENT DaATA 1.3. CURRENT DATrA
F Y &
¥ [ENGINE SPEED a rpn ¥ |[ENGINE SPEED 758  rpn
®* |INTAKE AIR TEMPERATURE 38.8 °C * |INTAKE AIR TEMPERATURE 25.8 °C
* WATER TEMP. 68.8 °C * |WATER TEMP. 75.8 °C
EAREAL C-R PRESSURE 8.1 HPa EAREAL C-R PRESSURE 41.8 HPa
* TARGET C-R PRESSURE 8.8 HPa * |TARGET C/R PRESSURE 41.8 HPa
¥ [FINAL FUEL Q -58.Bnn3st| B * |[FINAL FUEL Q 9.3 mn3st|®
¥ [FINAL PUMP DRV.DUTY B8.8 X ¥ |[FINAL PUMP DRV.DUTY 36.8 X%
* |[FUEL TEHP. 3.8 °cC * |[FUEL TEHP. 35.8 °C
¥ ¥
[F1® | [PART||[TOT | |HELP||LINE||REC | [F1% | [PaRT| [TOT | [HELP||LINE||REC |
Fuel pressure sensor data at IG ON Fuel pressure sensor data at idle
1.3. CURRENT DaATaA 1.3. CURRENT DaATA
F F
¥ |[ENGINE SPEED 1868 rpn ¥ [ENGINE SPEED 1583 rpn
»* |INTAKE AIR TEMPERATURE 38.8 °C ¥ [INTAKE AIR TEMPERATURE 24.8 °C
* |WATER TEMP. 64.8 °C ¥ [WATER TEMP. 67.8 °C
x x
¥ |TARGET C-R PRESSURE 46.8 HPa * [TARGET C~R PRESSURE 64.8 HPa
¥ |[FINAL FUEL Q 9.7 mndst| @ * [FINAL FUEL Q 18.1 mndst| @
* |[FINAL PUMP DRY.DUTY 3.8 X% ¥ [FINAL PUMP DRU.DUTY 34.5 %
¥ |[FUEL TEMP. 5.8 °C * [FUEL TEMP. 34.8 °C
L ¥
[FI¥ | [PaRT]| [TOT | [HELP||LIME| [REC | [FIX | [PaRT| [TOT | [HELP| [LINE| [REC |
Fuel pressure sensor data at 1,000rpm Fuel pressure sensor data at 1,500rpm
1.3. CURBENT DaTA 1.3. CURRENT DATA
F F
¥ (ENGINE SPEED ZAA3  rpn * |[ENGINE SPEED 2984  rpn
¥ [INTAKE aIR TEMPERATURE 23.8 °C »% |INTAKE AIR TEMPERATURE 2Z1.8 °C
* (WATER TEHP. 69.8 °C * |WATER TEMP. 71.8 °C
e REAL C/R PRESSURE 163.3 HPa *
* [TARGET C-R PRESSURE 1683.8 HMPa * |[TARGET C/R PRESSURE 131.8 HMPa
* [FINAL FUEL Q 13.9 mn3st| W ¥ |[FINAL FUEL Q 16.9 mn3st| W
¥ [FINAL PUMP DRY.DUTY 32.5 X% ¥ |[FINAL PUHMP DRV.DUTY 3.5 X
¥ ([FUEL TEMP. 34.8 °C * |FUEL TENP. 4.8 °C
¥ L

[F1¥ | [PaRT| [TOT | [HELP||LINE||REC |

Fuel pressure sensor data at 2,000rpm

|[FI® | [PART||[TOT | [HELP||LINE||REC |

Fuel pressure sensor data at 2,500rpm

SUDFL8016L
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Bl SPECIFICATION:

Pressure(Mpa) Output voltage(V)
40 1.64
60 1.96
100 2.60
160 3.56
200 4.20

4) s the output value measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

P Replace the fuel pressure sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ensssscs

Refer to DTC P0112.
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IDTC P0093 FUEL SYSTEM LEAK DETECTED |

COMPONENT LOCATION  cesoesre

TS N
Vi TR OVEED) )

Fuel rail pressure sensor

©

SUDFL8017L

DESCRIPTION  esossses

1.

GENERAL DESCRIPTION

The rail pressure sensor should detect the instant pressure in common rail to send the voltage signal commensurate
with pressure applied to the ECM.

If fuel flows to rail pressure through rail inlet, its end part is sealed-off with sensor diaphragm. The pressurized fuel
reaches diaphragm of sensor through blind hole, sensor factor(semiconductor device) to convert pressure into electric
signal is connected to this diaphragm, the signal produced by the sensor amplifies the measuring signal and is input
to the review circuit to send to the ECM.

The signal plays a very important role not only to decide fuel amount and injection timing in the ECM but also to
feedback rail pressure regulator to control the target fuel pressure in the ECM.

DTC DESCRIPTION

When the common rail pressure sensor is abnormal , the common rail and the fuel leak of high pressure system
coming from common rail is detected above 180 degrees or more of crank angle, the ECM judges this as a fault and
DTC is set. The possible causes may be faulty fuel rail pressure sensor and high pressure fuel line leak. The ECM
will stop the engine when fuel leak is detected.
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DTC DETECTING CONDITION

ED5C558A

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring ¢ Fuel leak in high pressure
Enable Conditions ¢ Running system .
e Faulty fuel rail pressure
Threshold Value e When there is faulty fuel rail pressure sensor and sensor
fuel of high pressure system leaks
Diagnosis Time ¢ 180.0CA (Crank angle) or more
Fail Safe Fuel Cut No e The engine stops.
Fuel Limit Yes
MIL ON
SPECIFICATION  eosi7ee0
Rail pressure sensor Specification /—E%
Output voltage Below 1.7V (At idle after engine warming-up) E( 3 5 1 )]
Rail pressure 350~500 bar(Engine idling)
N—
Sensor connector
1.8. SIHU-SCAN
% [ENGINE SPEED 748  rpn Terminal 1: Power
° Terminal 2: Sensor signal
* |WATER TENP. 66.8 c Terminal 3: Ground
EMREAL C-R PREZEURE 44.9 HPa
¥ |TARGET CAR PRESSURE 41.8 HPa
UVOLT HMETER
Resistance Specification
1.62 U CH A 1, 28 3KQ
1,38 13 KQ
[METR| [s81nu| [DEL | [FI% |

SNBFL8001L
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SCHEMATIC DIAGRAM  coosssca

Fuel pressure sensor harness
ECM
F39-2
Ground  Power S_ensor Sensor
signal signal
33 25 31 20
3 1 2
Fuel pressure sensor E13 E13
ECM harness
(e )ls][-Js] [2]4]
Cl-T-T-T-T-T-1-T-[]
\27\ \25\24\ [ \ \20\19\*\*\
[a2[1]
F39-2
SNBFL8002L
WAVEFORM  esraco7s
FR 1.8 UV 588 nS 1.3. CURRENT DATA
Do ononoononononn s 2358 REAL C/R PRESSURE MPa
48.4
g @
2958 TARGET C-/R PRESSURE MPa
41.8 ﬂ
>
S S S S S S S S S S S R . @
[F1x | [TinE| [PNKN [6ND | [CH | [MENU] [FIx | | GRAP |
Check with oscilloscope waveform REEEGEN Check with control information

Fig1) This is waveform checked together with accelerator pedal position sensor 1 and rail pressure sensor and it is
confirmable that rail pressure sensor output is increased at sudden acceleration.

SUDFL8003L
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MONITOR SCAN TOOL DATA cccorsno

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.
3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Rail Pressure" parameter on the scan tool.

NOTE

The rail pressure changes with driving conditions depending on DTC detecting condition. In case of fail safe, be sure
to check that fuel pressure is fixed to 450 bar and fuel amount is limited to below 60m/st.

B Specification: 400+20 bar at idle

1.3. CURRENT DATA 1.3. CURRENT DATA
F Y F
% |[ENGINE SPEED 8 rpn % [ENGINE SPEED 758  rpn
% |INTAKE AIR TEMPERATURE 38.8 °C * |INTAKE AIR TEMPERATURE 25.8 °C
% |WATER TEMP. 8.8 °C * [WATER TENP. 75.8 °C
EJREAL C-/R PRESSURE 8.1 MPa e dREAL C/R PRESSURE 41.8 MPa
* |TARGET C-R PRESSURE 8.8 MPa * [TARGET C/R PRESSURE 41.8 MPa
* |[FINAL FUEL Q -58. Brn3st| W * [FINAL FUEL Q 9.3 nn3st|®
% |[FINAL PUMP DRY.DUTY 8.8 % % [FINAL PUMP DRVY.DUTY 36.8 %
* |[FUEL TEMP. 3.8 °C * [FUEL TEMP. 35.8 °C
L L
[F1% | [paRT]| [TOT | [HELP||LINE| |REC | [F14 | [paRT||[TOT | |HELP||LINE||REC |
Fuel pressure sensor data at ignition ON Fuel pressure sensor data at idle

SUDFL8004L

Fig. 1)~2) Check "Rail pressure" item at idle after engine warming-up.

Monitor pressure change of rail pressure sensor after starting the engine. Approx. 400 bar of pressure occurs at hot
idle(750rpm) and it is important to check duty of rail pressure regulator. Check that duty ratio of 36.5% shown above
service data is displayed. The service data increase depending on acceleration and load condition and rail pressure
increases to max. 1,400bar, duty of rail pressure regulator increases up to 95%.

TROUBLESHOOTING AIDS  cosscoen

It is necessary for DTC related to rail pressure to diagnose high pressure fuel system(poor formation of high pressure in
high pressure fuel pump, bad air tightness or stuck of ball valve in rail pressure regulator, clogging of overflow valve, fuel
leak of injector nozzle and return system) high pressure fuel pump and low pressure fuel system(poor fuel supply of low
pressure fuel pump, clogging of fuel filter) comprehensively.

NOTE

Overflow valve plays a role to return fuel to fuel tank by opening valve to protect fuel system when common rail fuel
pressure is generated excessively more than 2,210 bar.
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1.3. CURRENT DaTa
2o REAL C-R PRESSURE MPa

Maintain remaining pressure after engine OFF

48.4 M

d, a8
2o TARGET C-R PRESSURE MPa
41.8 h
s
d, a8
[FIx | | GRAP |

SUDFL8005L

Above waveform indicates pressure change of rail pressure at starting and engine OFF. It is possible to diagnose fuel
system by checking that internal pressure of common rail maintains at engine OFF and how long pressure of approx. 400
bar in common rail will take at starting.

1. Itis important for rail pressure to rise rapidly at starting.
P It is easy to diagnose what condition supply of low pressure fuel pump is, how high pressure of high pressure fuel
pump is made, that air tightness of rail pressure regulator remains, and that air tightness of injector nozzle and return
side remains.

2. ltisimportant to maintain air tightness at below 101 bar of common rail pressure regulator and decrease fuel pressure
little by little at engine OFF.
P It is easy to diagnose that air tightness of rail pressure regulator remains, and that air tightness of injector nozzle
and return side remains.

NOTE

Check after the ignition is in ON again not to lose data due to communication cut-off between scan tool and ECM
since main relay turns OFF at engine OFF.

TERMINAL & CONNECTOR INSPECTION  escssens

Refer to DTC P0112.

SIGNAL CIRCUIT INSPECTION  erssesro

1. Signal Voltage Inspection
1) Leave fuel pressure sensor connector(E13) connected.
2) Turn ignition ON. The engine stops.

3) Measure voltage between terminal 2 of fuel pressure sensor harness connector and chassis ground.
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E13 Terminal 1: Power 1.8. SIMU-SCAN i

Term!nal 2: Sensor signal % |[ENGINE SPEED 8 rpm

JS I Terminal 3: Ground o

* |WATER TEHF. 4.8 "C
E( 3 2 1 )] B REAL C-R PRESSURE A.1 HFa |7

~ | * [TARGET C-R PRESSURE 8.8 HPa
¥

UOLT HETER

0 H.97 U CH A

- MAX @ 1.82 VU HMIN : -B.82 V
[METR| [S1MU]| [DEL | [FI¥ |

» With fuel pressure connector connected at ignition ON

SNBFL8003L

M Specification: Fuel pressure sensor signal power approx. 1.0V
Note : Signal power can be measured differently depending on rail pressure change.

4) Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Signal Open Inspection" procedure.
2. Signal Open Inspection
1) Turn the ignition OFF.
2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure resistance between terminal 2 of fuel pressure sensor harness connector and terminals 20,31 of ECM
connector(F39-2).

Terminal 1: Power F39-2 $erm!na: g? 29230; s:gga:
Terminal 2: Sensor signal I—I erminal 3= sensor signa
Terminal 3: Ground

Lells - lla] [2]1]

*

| 27] = | 2524 = [ = | ~{20] 19] *
32| 81] 30] *

*

O



FL -38 FUEL SYSTEM

YES

» Go to "Signal Short to Ground Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.
3. Signal Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure resistance between terminal 2 of fuel pressure sensor harness connector and chassis ground.

Terminal 1: Power
Terminal 2: Sensor signal

/_E% Terminal 3: Ground

Lzl

Q)

SNBFL8005L
B Specification: Infinite
4) s the resistance measured within specification?

YES

» Go to "Signal Short to Power Inspection” procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.
4. Signal Short to Power Inspection
1) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 2 of fuel pressure sensor harness connector and chassis ground.
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Terminal 1: Power 2.6 MULTI-METER
Terminal 2: Sensor signal VOLT ¢ CH A )

/_E% Terminal 3: Ground

CLl ) -0.03
—0— MAX : 8.8 U HMIN : -8.86 VU

—_— PRESS [ENTER]1 TO RESET HMalx & HMIN

[voLt| [PERI|| R || 1 ||[TEMP||PRES]

SNBFL8006L

B Specification: Below 0~0.1V
4) s the voltage measured within specification?

YES
» Go to "Power Supply Inspection” procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

POWER SUPPLY INSPECTION  esassss

1. Power Supply Voltage Inspection
1) Disconnect fuel pressure sensor connector(E13).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of fuel pressure sensor harness connector and chassis ground.

Terminal 1: Power Z.6 MULTI-METER
E13 Terminal 2: Sensor signal VOLT ¢ CH A )

/_E% Terminal 3: Ground

(ERENEY, 5.12

J— PRESS [ENTER] TO RESET MAx & HMIN

voLt| [PERI|| R || 1 ||TEMP||PRES]

SNBFL8007L
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B Specification: ECM output approx. 5.27V

4) s the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Go to "Power Supply Open Inspection" procedure.
2. Power Supply Open Inspection
1) Turn the ignition OFF.
2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure resistance between terminal 1 of fuel pressure sensor harness connector and terminal 25 of ECM
connector(F39-2).

Terminal 1: Power F39-2 Terminai 25: Power

E13 Terminal 2: Sensor signal I—I
Terminal 3: Ground

1
[e [s[-Ta] [2]]

3 2 1
E( )] * O * * | o I * I * I N I " I

;
~ l27] - 25|24 ~ [ <[~ [20f19] - [~

[ 35] 34] 33] | 32[31]30] * [ * |

Q)

B Specification: Continuity(Below 1.0 Q)

SNBFL8008L

4) s the resistance measured within specification?

YES

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.
3. Power Supply Short to Ground Inspection
1) Turn ignition OFF.
2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure resistance between terminal 1 of fuel pressure sensor harness connector and chassis ground.
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Terminal 1: Power
E13 Terminal 2: Sensor signal

/_l:% Terminal 3: Ground

D)

Q)

SNBFL8009L
B Specification: Infinite
4) s the resistance measured within specification?

YES

» Go to "Power Supply Short to Power Inspection" procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.
4. Power Supply Short to Power Inspection
1) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of fuel pressure sensor harness connector and chassis ground.

Terminal 1: Power Z.6 MULTI-METER
E13 Terminal 2: Sensor signal VOLT ¢ CH A )

/_l:% Terminal 3: Ground

L) -0.03

—_— PRESS [ENTER] TO BRESET Mas & MIN

voLt|[PERI|| R || 1 ||TEMP||PRES]|

SNBFL8010L
B Specification: Below 0~0.1V

4) s the voltage measured within specification?

YES
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» Go to "Ground Circuit Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eseoserc

1.

Ground Voltage Drop Inspection

1) Disconnect fuel pressure sensor connector(E13).

2) Turn the ignition ON. The engine stops.

3)

4)

Ll

Terminal 1: Power
E13 Terminal 2: Sensor signal

/_E% Terminal 3: Ground

V

B Specification: Ground voltage drop- Within 200mV

Is the resistance measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

Measure voltage drop between terminal 3 of fuel pressure sensor harness connector and chassis ground.

Z.6 MULTI-METER

VOLT ¢ CH A 2

-0.03 V

Max @ -B.81 Y HIN :

PRESS [ENTER] TO RESET MAx & MIN

-8.86 V

(voLt| [PERI|| R || I

| [TEMP| | PRES|

SNBFL8011L

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"

procedure.

Ground Open Inspection

1)
2)

3)

Turn the ignition OFF.

Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

Measure resistance between terminal 3 of fuel pressure sensor harness connector and terminal 33 of ECM

connector(F39-2).
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Terminal 1: Power F39-2 Terminal 33: Ground
Ei3 Terminal 2: Sensor signal I—I
Terminal 3: Ground

E( >] Lellsfl sl [eo
321 * | * | * | *x | * | * | *x | *x [ *

[27] < 25| 24] < | = | = | 20] 19] *
[ 35] 34] 33] [ 32] 31 30] *

*

*

Q)

B Specification: Continuity(Below 1.0 Q)

SNBFL8012L

4) s the resistance measured within specification?

YES

» Go to "Component Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ecesrasr
1. Fuel Pressure Sensor Inspection
1) Turn the ignition OFF.
2) Leave the fuel pressure sensor connector(E13) installed.

3) Start the engine and compare fuel pressure and fuel pressure signal voltage according to detecting condition.
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1.3. CURRENT DaATA 1.3. CURRENT DATrA
F Y &
¥ [ENGINE SPEED a rpn ¥ |[ENGINE SPEED 758  rpn
®* |INTAKE AIR TEMPERATURE 38.8 °C * |INTAKE AIR TEMPERATURE 25.8 °C
* WATER TEMP. 68.8 °C * |WATER TEMP. 75.8 °C
EAREAL C-R PRESSURE 8.1 HPa EAREAL C-R PRESSURE 41.8 HPa
* TARGET C-R PRESSURE 8.8 HPa * |TARGET C/R PRESSURE 41.8 HPa
¥ [FINAL FUEL Q -58.Bnn3st| B * |[FINAL FUEL Q 9.3 mn3st|®
¥ [FINAL PUMP DRV.DUTY B8.8 X ¥ |[FINAL PUMP DRV.DUTY 36.8 X%
* |[FUEL TEHP. 3.8 °cC * |[FUEL TEHP. 35.8 °C
¥ ¥
[F1® | [PART||[TOT | |HELP||LINE||REC | [F1% | [PaRT| [TOT | [HELP||LINE||REC |
Fuel pressure sensor data at IG ON Fuel pressure sensor data at idle
1.3. CURRENT DaATaA 1.3. CURRENT DaATA
F F
¥ |[ENGINE SPEED 1868 rpn ¥ [ENGINE SPEED 1583 rpn
»* |INTAKE AIR TEMPERATURE 38.8 °C ¥ [INTAKE AIR TEMPERATURE 24.8 °C
* |WATER TEMP. 64.8 °C ¥ [WATER TEMP. 67.8 °C
x x
¥ |TARGET C-R PRESSURE 46.8 HPa * [TARGET C~R PRESSURE 64.8 HPa
¥ |[FINAL FUEL Q 9.7 mndst| @ * [FINAL FUEL Q 18.1 mndst| @
* |[FINAL PUMP DRY.DUTY 3.8 X% ¥ [FINAL PUMP DRU.DUTY 34.5 %
¥ |[FUEL TEMP. 5.8 °C * [FUEL TEMP. 34.8 °C
L ¥
[FI¥ | [PaRT]| [TOT | [HELP||LIME| [REC | [FIX | [PaRT| [TOT | [HELP| [LINE| [REC |
Fuel pressure sensor data at 1,000rpm Fuel pressure sensor data at 1,500rpm
1.3. CURBENT DaTA 1.3. CURRENT DATA
F F
¥ (ENGINE SPEED ZAA3  rpn * |[ENGINE SPEED 2984  rpn
¥ [INTAKE aIR TEMPERATURE 23.8 °C »% |INTAKE AIR TEMPERATURE 2Z1.8 °C
* (WATER TEHP. 69.8 °C * |WATER TEMP. 71.8 °C
e REAL C/R PRESSURE 163.3 HPa *
* [TARGET C-R PRESSURE 1683.8 HMPa * |[TARGET C/R PRESSURE 131.8 HMPa
* [FINAL FUEL Q 13.9 mn3st| W ¥ |[FINAL FUEL Q 16.9 mn3st| W
¥ [FINAL PUMP DRY.DUTY 32.5 X% ¥ |[FINAL PUHMP DRV.DUTY 3.5 X
¥ ([FUEL TEMP. 34.8 °C * |FUEL TENP. 4.8 °C
¥ L

[F1¥ | [PaRT| [TOT | [HELP||LINE||REC |

Fuel pressure sensor data at 2,000rpm

|[FI® | [PART||[TOT | [HELP||LINE||REC |

Fuel pressure sensor data at 2,500rpm

SUDFL8016L
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Bl SPECIFICATION:

Pressure(Mpa) Output voltage(V)
40 1.64
60 1.96
100 2.60
160 3.56
200 4.20

4) s the output value measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

P Replace the fuel pressure sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR erosrers

Refer to DTC P0112.
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IDTC P0107 BAROMETRIC PRESSURE SENSOR -LOW VOLTAGE |

COMPONENT LOCATION

EBO305AA

Barometric pressure sensor(In the ECM) - Under glove box

I
200y
U

I

=

/\;ﬁ’ﬂ

(1 g

S
A T)

[Narrow cab] [Wide cab]

DESCRIPTION

1.

DTC DETECTING CONDITION

SUDFL8018L

E9622769

GENERAL DESCRIPTION

Barometric pressure sensor which is absolute pressure sensor is located in the ECM and is used to detect changes
in barometric pressure. The barometric pressure sensor measures air pressure and converts into voltage and sends
signal to ECM. It is used to compensate for the amount of fuel injected. Specially it is used to compensate for proper
fuel injection amount while the vehicle is driving under high altitude area and improves drivability by controlling the
vehicle condition and the timing to make diesel ignite well.

DTC DESCRIPTION

If the output voltage of the sensor is detected below 1.9V for 1,000.1ms or more with IG ON, at running, the ECM
judges this as a fault and DTC is set. The possible cause is the defective barometric pressure sensor built-in ECM.
The ECM sets barometric pressure to 101.3Kpa as setting value if the barometric pressure sensor is defective.

If the vehicle is being driven under high altitude area, black smoke may occur since fuel correction is stopped accord-
ing to the atmospheric pressure and the mixture of air/fuel is rich. And the engine power is restricted.

E5C3FA03

Item

Detecting Condition

Possible Cause

DTC Strategy

¢ \oltage monitoring

Enable Conditions

¢ Ignition ON , at running

Threshold Value e Below 1.9V
Diagnosis Time ¢ 1,000.1ms or more
Fail Safe Fuel Cut No e Barometric pressure is
Fuel Limit Yes fixed at 101 ._3Kpa.
* Fuel correction
MIL No stops acco_rdlng to
atmospheric pressure.

¢ Defective sensor output value

e Defective barometric
pressure sensor(Built-in
ECM)
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MONITOR SCAN TOOL DATA esaccss

1. Connect scan tool to the self-diagnosis connector.

2.  Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Barometric Pressure Sensor" parameter on the scan tool.

NOTE

Be sure to check that the value of barometric pressure and signal voltage changes depending on altitude by DTC
detecting condition and that barometric pressure is fixed at 101.3Kpa if the barometric pressure sensor is defective.

1.3. CURBENT DATA 1.3. CUBRBENT DaATA

F i
¥ (ENGINE SPEED a rpm ¥ ([ENGINE SPEED 749 rpmn
* |INTAKE AIR TEMPERATURE 38.8 °C »* [INTAKE alR TEMPERATURE 24.8 °C
* |WATER TEMP. 74.8 °C * WATER TEMP. 74.8 °C
¥ (INTAKE HANIFOLD PRESS. 161 kPa ¥ INTAKE MANIFOLD PRESS. 181 kPa
EMATON. PRESSURE 182 kPa " A ATONM. PRESSURE 182 kPa "
¥ (FINAL FUEL Q =58, Brm3st ¥ (FINAL FUEL Q 9.5 nn3st
¥ (FINAL PUMP DRV.DUTY 2 4 * (FINAL PUMP DRV.DUTY 36.8 %
¥ (FUEL TEHMP. 39.8 °cC ¥ |FUEL TENP. 36.8 °C

¥ ¥

[Fix | [paRT]|[TOT | [HELP]| [LINE][REC | [F1¥ | [PaRT]| [TOT | [HELP|[LINE] [REC |

Barometric pressure sensor data at ignition on Barometric pressure sensor data at idle

(The value of barometric pressure is the same as that of
same area at ignition ON, at starting and at idle)

SUDFL8019L
Troubleshooting Aids
When DTC related to barometric pressure sensor built-in ETC MODULE occurs, sensor data displayed on the scan tool
should be utilized as it is impossible to check the component and circuit of barometric pressure sensor. Check that baro-

metric pressure is 101.3Kpa(760mmHg). The higher the vehicle moves to high altitude area, the lower the pressure drops.
In case low altitude area, barometric pressure will be displayed approx.101.3Kpa on the scan tool.

NOTE

One barometric pressure is 101.3Kpa(780mmHg) in sea level.

TERMINAL & CONNECTOR INSPECTION  eps7ssse

Many malfunctions in the electric system are caused by poor harness, and terminals.

Faults can also be caused by interference from other electric systems, and mechanical or chemical damage.
Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or dam-
age.

Has any problem been found?

YES

» Repair as necessary and then go to "Verification of Vehicle Repair" procedure.
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» Go to "Component Inspection” procedure.

COMPONENT INSPECTION css7nem0
1. ECM Component Inspection
1)  Turn the ignition OFF.
2) Disconnect ECM connector(F39-1, F39-2, F39-4, F39-3, F39-5).
3) Connect ECM connector(F39-1, F39-2, F39-4, F39-3, F39-5) after 5~10 minutes.
4) Clear DTC using scan tool.
5) Drive the vehicle under conditions noted in failure records.
6) Check that DTC was displayed on the scan tool.

7) Was the system Okay?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace ECM and then go to "Verification of Vehicle Repair" procedure.

Repeat above component inspection 2~3 times.

VERIFICATION OF VEHICLE REPAIR essseoac

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Drive the vehicle under conditions noted in failure records.
3. Check that the DTC returns by performing self-diagnosis with a scan tool.
4. Did the DTC return?
YES

P Begin the diagnosis again. If same DTC is displayed on the scan tool after repeating inspection 2~3 times, re-
place ECM. In most cases, the ECM is not at fault. Investigate thoroughly before replacing the ECM. Refer to ECM
diagnostic procedure.

» System OK
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IDTC P0108 BAROMETRIC PRESSURE SENSOR -HIGH VOLTAGE |

COMPONENT LOCATION

EF26F391

Barometric pressure sensor(In the ECM) - Under glove box

< |

—\\

T

s o\
S}

-

A\

©

[Wide cab]

[Narrow cab]

DESCRIPTION

1.

SUDFL8018L

ED7A3843

GENERAL DESCRIPTION

Barometric pressure sensor which is absolute pressure sensor is located in the ECM and is used to detect changes
in barometric pressure. The barometric pressure sensor measures air pressure and converts into voltage and sends
signal to ECM. It is used to compensate for the amount of fuel injected. Specially it is used to compensate for proper
fuel injection amount while the vehicle is driving under high altitude area and improves drive ability by controlling the
vehicle condition and the timing to make diesel ignite well.

DTC DESCRIPTION

If the output voltage of the sensor is detected above 4.3V for 1,000.1ms or more with IG ON, at running, the ECM
judges this as a fault and DTC is set. The possible cause is the defective barometric pressure sensor built-in ECM.
The ECM sets barometric pressure to 101.3Kpa as setting value if the barometric pressure sensor is defective.

If the vehicle is being driven under high altitude area, black smoke occurs and engine power decreases since the
mixture of air/fuel is rich.
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DTC DETECTING CONDITION ecarr124
Item Detecting Condition Possible Cause
DTC Strategy ¢ \oltage monitoring ¢ Defective sensor output value
Enable Conditions e Ignition ON , at running * Defective barometng .
pressure sensor(Built-in
Threshold Value * Above 4.3V ECM)
Diagnosis Time ¢ 1,000.1ms or more
Fail Safe Fuel Cut No e Barometric pressure is
Fuel Limit Yes fixed at 101 .§3Kpa.
* Fuel correction
stops according to
MIL No atmgspherlc pressure.
¢ Engine power is
restricted.

MONITOR SCAN TOOL DATA

1.  Connect scan tool to the self-diagnosis connector.

E48083F5

2. Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Barometric Pressure Sensor" parameter on the scan tool.

NOTE

Be sure to check that the value of barometric pressure and signal voltage changes depending on altitude by DTC
detecting condition and that barometric pressure is fixed at 101.3Kpa if the barometric pressure sensor is defective.

1.3. CUBRRENT DaTnA

F
* |[ENGINE SPEED 5] rpn
¥ (INTAKE alR TEMPERATURE 38.8 °C
* |WATER TEHP. 74.8 "C
* |INTAKE HANIFOLD PRESS. 181 kPa
ERATOM. PRESSURE 182 kPa "
* |FINAL FUEL Q =58. Bram3st
* |[FINAL PUHF DRV.DUTY 8.8
* |FUEL TEHP. 39.8a "C

¥

|[FIX | [PART| [TOT ||HELP||LINE| |REC |

Barometric pressure sensor data at ignition on
(The value of barometric pressure is the same as that of

same area at ignition ON, at starting and at idle)

Troubleshooting Aids
When DTC related to barometric pressure sensor built-in ETC MODULE occurs, sensor data displayed on the scan tool
should be utilized as it is impossible to check the component and circuit of barometric pressure sensor. Check that baro-
metric pressure is 101.3Kpa(760mmHg). The higher the vehicle moves to high altitude area, the lower the pressure drops.
In case low altitude area, barometric pressure will be displayed approx.101.3Kpa on the scan tool.

1.3. CURRENT DATA
F
% |ENGINE SPEED 749  rpn
% |INTAKE AIR TEMPERATURE 24.8 °C
% |WATER TEMP. 74.8 °C
% [INTAKE MANIFOLD PRESS. 181  kPa
e ATOM. PRESSURE 182 kPa |
* |FINAL FUEL Q 9.5 mn3st
% |FINAL PUMP DRV.DUTY 36.8 %
* |FUEL TEMP. 3.8 °C
L
[F1% | [PaRT]| [TOT | [HELP||LINE||REC |

Barometric pressure sensor data at idle

SUDFL8019L
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NOTE

One barometric pressure is 101.3Kpa(780mmHg) in sea level.

TERMINAL & CONNECTOR INSPECTION  ei7esooe

Many malfunctions in the electric system are caused by poor harness, and terminals.

Faults can also be caused by interference from other electric systems, and mechanical or chemical damage.
Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or dam-
age.

Has any problem been found?

YES

» Repair as necessary and then go to "Verification of Vehicle Repair" procedure.

» Go to "Component Inspection” procedure.

COMPONENT INSPECTION  cetroses

1. ECM Component Inspection
1) Turn the ignition OFF.
2) Disconnect ECM connector(F39-1, F39-2, F39-4, F39-3, F39-5).
3) Connect ECM connector(F39-1, F39-2, F39-4, F39-3, F39-5) after 5~10 minutes.
4) Clear DTC using scan tool.
5) Drive the vehicle under conditions noted in failure records.
6) Check that DTC was displayed on the scan tool.

7) Was the system Okay?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace ECM and then go to "Verification of Vehicle Repair" procedure.

Repeat above component inspection 2~3 times.

VERIFICATION OF VEHICLE REPAIR escosscr

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Drive the vehicle under conditions noted in failure records.

3. Check that the DTC returns by performing self-diagnosis with a scan tool.

4. Did the DTC return?
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YES

P Begin the diagnosis again. If same DTC is displayed on the scan tool after repeating inspection 2~3 times, re-
place ECM. In most cases, the ECM is not at fault. Investigate thoroughly before replacing the ECM. Refer to ECM
diagnostic procedure.

» System OK
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IDTC P0112 INTAKE AIR TEMPERATURE SENSOR - LOW VOLTAGE |

COMPONENT LOCATION  ersosarc

Booster pressure & intake air temperature sensor

SUDFL8020L

DESCRIPTION  ecooeran

1.

GENERAL DESCRIPTION

IATS(Intake air temperature sensor) is installed on the intake manifold and is built-in together with booster pressure
sensor.

This part employs a thermistor(NTC) which is sensitive to changes in temperature.

The electric resistance of a thermistor decreases as the temperature increases, and increases as the temperature
decreases.

5V power from ECM is supplied to the intake air temperature sensor via a resistor and the resistor and electric resis-
tance of thermistor are changed and are converted into output signal according to air temperature entered through
cylinder.

Based on the signal, the ECM corrects fuel injection amount and injection timing.

DTC DESCRIPTION

If the output voltage of the intake air temperature sensor is detected below 0.1V for more than 2,995.9 ms, the ECM
judges this as a fault and DTC is set. The possible causes may be a defective intake air temperature sensor, faulty
wiring and resistance, short to terminal 32 of ECM connector(F39-3).

The vehicle is being driven, but black smoke and a lack of engine power may occur since fuel correction and injection
timing can not be controlled according to the intake air temperature.
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FUEL SYSTEM

DTC DETECTING CONDITION ezsaoncs

Item

Detecting Condition Possible Cause

DTC Strategy

¢ \oltage monitoring

¢ Poor connection of connector

Enable Conditions

¢ Ignition ON/ at running

e Ground Short to terminal 32
of ECM connector(F39-3)

Threshold Value e Below 0.1V
Diagnosis Time e 2.995.9ms or more
Fail Safe Fuel Cut No e At starting: -20°C
_ e At idle or at driving:
Fuel Limit Yes
25°C
MIL OFF
SPECIFICATION  eosoisr
. [
Temp.(C) Resistance between
0 5,384~6,085
10 3,483~3,900 Sensor connector
20 2,311~2,565
30 1,564~1,736
4 107712 Terminal 1: Booster sensor signal
0 ,077~1,205 Terminal 2: Booster pressure sensor power
50 758~854 Terminal 3: Intake air temperature sensor signal
60 543~616 Terminal 4: Sensor ground

SUDFL8021L



DTC TROUBLESHOOTING PROCEDURES FL -55
SCHEMATIC DIAGRAM  cessnsen

Booster& Intake air temperature sensor

,,,,,,,,,,,,,,,,,,,,,,,,,,,, E CM harness
F39-3 i F39-4 1 e

! it Intake air temp-i! Boost

: ierature sensor |! ooster

| Ground Powerfi” " signal i sensor signal

IS e

E14

Intake air temperature sensor E14

ECM harness

L7 lells [ -T-T-T-7||[z)el [s][-J[-2all1] lel[s-Ts] [2]1]

LT[ T-T-T-T-Tol-]||{ielT17] - T15]1a[ ~[12[11]10[ o[ ] LT[ T T-T-7T"]

[2z] - [~ [~ [~ Joe[ot]* [vo] || || [~ [[24] [23] 22| [2120] | ||[2z] - [25[2a] * [~ [ J20[19] - "]

[+ 1+ J8e[+]"] |~ e8] | ||+ [8a] - [32] [-[-] LT ] ||l35]34] 33] [32[31]s0] * [ -]
F39-4 F39-3 F39-2

SNBFL8013L

MONITOR SCAN TOOL DATA es2es780

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Intake Air Temperature Sensor" parameter on the scan tool.

NOTE

Intake air temperature sensor data is displayed on the scan tool depending on DTC detecting condition. (Refer to
voltage variation according to temperature.)

In case of fail safe, be sure to check that intake air temperature at starting is fixed at -20°C and the intake air temper-
ature at idle and driving is fixed at 25°C.
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1.3. CURRENT DATA
A
% |[ENGINE SPEED 8 rpn | B
J [NTOKE AIR TEMPERATURE 40.0 "C |
% |WATER TEMP. 68.8 °C
% [INTAKE MANIFOLD PRESS. 181  kPa
* |ATOM. PRESSURE 182  kPa
* |FINAL FUEL Q -58. Ann3st
% |FINAL PUMP DRV.DUTY 8.8 %
% |FUEL TENP. 39.8 °C
¥
[F1% | [PaRT]| [TOT | [HELP| |LINE| |REC |

Intake air temperature sensor data at ignition ON

1.3. CUBRRBENT DATA

F
¥ |[ENGINE SPEED 2587 rpm (B
| TNTAKE AIR TEMPERATURE 27.8 °C
¥ \UATER TEHP. 71.8 °C
¥ INTAKE HANIFOLD PRESS. 111 kPa
¥ ATOM. PRESSURE 182 kPa
¥ FINAL FUEL Q 18.8 mn3st
¥ |FINAL PUMP DREV.DUTY 3a.n5 %
¥ |FUEL TENP. 38.8 °C

¥

[FIx | [PaRT||[TOT | |HELP||LINE||REC |

Intake air temperature sensor data at 2,500 rpm

TERMINAL & CONNECTOR INSPECTION

Many malfunctions in the electric system are caused by poor harness, and terminals.

E5B39ABF

1.3. CURERENT DaATn

XX X X X X X X

ENGINE SPEED

INTAKE AIR TEMPERATURE 37.8 °C

WATER TENMP.

INTAKE MANIFOLD PRESS.
ATOM. PRESSURE

FINAL FUEL Q

FINAL PUMP DREV.DUTY

FUEL TENP.

FUEL SYSTEM
F

758 rpn | B

68.8 "C

181 kFPa

182 kFPa

9.8 mnist

35.8 %

39.8 °C
L

[F1% | [PaRT||[TOT | |HELP||LINE||REC |

Intake air temperature sensor data at idle

Faults can also be caused by interference from other electric systems, and mechanical or chemical damage.
Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or dam-
age.
Has a problem been found?

YES

» Repair as necessary and then go to "Verification of Vehicle Repair" procedure.

» Go to "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION

1.

Si
1)

gnal Voltage Inspection

ED664D4D

Leave the intake air temperature sensor connector(E14) installed.

SUDFL8023L
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2)

3)

Turn the ignition ON. The engine stops.

Measure voltage between terminal 3 of the intake air temperature harness connector and chassis ground.

E14

Terminal 1: Booster pressure sensor signal
Terminal 2: Booster pressure sensor power
T

O
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B Specification: Continuity(Below1.0R )

4) s the resistance measured within specification?

YES

» Go to "Signal Short to Ground Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.
3. Signal Short to Ground Inspection

1) Turn the ignition OFF.
2) Disconnect intake air temperature connector(E14) and ECM connector(F39-4).

3) Measure resistance between terminal 3 of the intake air temperature sensor harness connector and chassis
ground.

Terminal 1: Booster pressure sensor signal
Terminal 2: Booster pressure sensor power
Terminal 3: Intake air temperature sensor signal

14 Terminal 4: Sensor ground
1

I 163 0
- ®

SUDFL8026L

B Specification: Infinite
4) s the resistance measured within specification?

YES

» Go to "Power Supply Inspection” procedure.

» Repair short to ground and then go to "Verification of vehicle repair" procedure.

POWER SUPPLY INSPECTION  cicseres

1. Power Supply Voltage Inspection
1) Disconnect the intake air temperature sensor connector(E14).
2) Turn ignition ON. The engine stops.

3) Measure voltage between terminal 2 of the intake air temperature sensor harness connector and chassis ground.
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Terminal 1: Booster pressure sensor signal 2.6 MULTI-HETER
Terminal 2: Booster pressure sensor power VOLT ¢ CH A )
Terminal 3: Intake air temperature sensor signal
E14 Terminal 4: Sensor ground
—
K 103 KD 5.06 U
]
0 MAX : 5.12 U MIN : -8.87 U
PRESS [ENTER]1 TO RESET HAK & HIN
- [voLt|[PERI|| R || 1 ||TEMP||PRES]|

M Specification: ECM output power approx. 5.16V
4) Is the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Go to "Power Supply Open Inspection” procedure.
2. Power Supply Open Inspection

1) Turn ignition OFF.

2) Disconnect intake air temperature sensor connector(E14) and ECM connector(F39-3).

SUDFL8027L

3) Measure resistance between terminal 2 of intake air temperature sensor harness connector and terminal 23 of

ECM connector(F39-3).

Terminal 1: Booster pressure sensor signal

Terminal 2: Booster pressure sensor power

Terminal 3: Intake air temperature sensor signal
E14 Terminal 4: Sensor ground

Terminal 23: Booster pressure sensor power

F39-3

[ 1

T Lzle] [sll=[-~Ql2lf 1]
@@tzj@ [19] = [ 17] = | 15] 14] = [12] 11] 10] 9] * |
] *]2a 23| 22 21] 20]

~ [34] = [ 32] EIE [T+

Q)

M Specification: Continuity(Below1.0R )

4) Is the resistance measured within specification?

SNBFL8015L
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YES

» Go to "Power Supply Short to Ground Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.
3. Power Supply Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect the intake air temperature sensor connector(E14) and ECM connector(F39-3).

3) Measure resistance between terminal 2 of intake air temperature sensor and chassis ground.

Terminal 1: Booster pressure sensor signal
Terminal 2: Booster pressure sensor power
E14 Terminal 3: Intake air temperature sensor signal

Terminal 4: Sensor ground
1
KNI

Q)

SUDFL8029L

B Specification: Infinite
4) s the resistance measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  esnosace

1. Ground Voltage Drop Inspection
1) Disconnect intake air temperature sensor(E14).
2) Turn the ignition ON and stop the engine.

3) Measure voltage drop between terminal 4 of intake air temperature sensor harness connector and chassis
ground.
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Terminal 1: Booster pressure sensor signal 2.6 MULTI-METER
Terminal 2: Booster pressure sensor power UOLT € CH & )
Terminal 3: Intake air temperature sensor signal
E14 Terminal 4: Sensor ground
0 0 i -0.03 V
'
0 MAX : -B.81 U MIN : -8.86 U
PRESEE [ENTER1 TO REZET HaM & HMIN
- [voLt| [PERI|| R || 1 ||TEMP||PRES]

B Specification: Ground voltage drop - within 200mV

4) Is voltage measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

SUDFL8030L

» Repair poor connection or the cause of voltage drop and then go to "Verification of Vehicle Repair" procedure.

2.  Ground Open Inspection

1) Turn the ignition OFF.

2) Disconnect intake air temperature sensor connector(E14) and ECM connector(F39-3).

3) Measure resistance between terminal 4 of intake air temperature sensor harness connector and terminal 20 of

ECM connector(F39-3).

Terminal 1: Booster pressure sensor signal
Terminal 2: Booster pressure sensor power
Terminal 3: Intake air temperature sensor signal
E14 Terminal 4: Sensor ground

Terminal 20: Sensor ground

F39-3

[ 1

Lsdl - JL-dl2]l 1]

*

*

*

L7 6|
@‘@@@ 19 17| [ 15[ 14] = [ 12] 11] 10] 9

*

* [ 24] [23] 22]

34 * [32] [-T-1]

[21]

20

I *

Q)

M Specification: Continuity(Below 1.0R )

4) Is the resistance measured within specification?

SNBFL8016L
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YES

» Go to "Component Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  essocrrs

1.

Intake Air Temperature Sensor Resistance Inspection
1) Turn the ignition OFF.
2) Disconnect intake air temperature sensor connector(E14).

3) Measure resistance between terminals 3 and 4 of intake air temperature sensor connector.

Specification
Temp.(0) trminals & and 43)

0 5,384~6,085

10 3,483~3,900

20 2,311~2,565

30 1,564~1,736

40 1,077~1,205

50 758~854

60 543~616

14
— Terminal 1: Booster pressure sensor signal

E
Terminal 2: Booster pressure sensor power
4 3 Terminal 3: Intake air temperature sensor signal

Terminal 4: Sensor ground

4) s the resistance measured within the specification?
YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the intake air temperature sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esocsse2

After a repair, it is essential to verify that the fault has been corrected.

1.

2.

Connect scan tool and select “ Diagnostic Trouble Codes(DTCs)” mode and then clear DTC.

Drive the vehicle under conditions noted in failure records.

SUDFL8032L
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3. Check that the DTC returns by performing self-diagnosis with a scan tool.

4. Did the DTC return?
YES

» Go to the applicable DTC procedure.

» System OK
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IDTC P0113 INTAKE AIR TEMPERATURE SENSOR - HIGH VOLTAGE |

COMPONENT LOCATION coirasio

Booster pressure & intake air temperature sensor

SUDFL8020L

DESCRIPTION  es2s20

1.

GENERAL DESCRIPTION

IATS(Intake air temperature sensor) is installed on the intake manifold and is built-in together with booster pressure
Sensor.

This part employs a thermistor(NTC) which is sensitive to changes in temperature.

The electric resistance of a thermistor decreases as the temperature increases, and increases as the temperature
decreases.

5 V power from ECM is supplied to the intake air temperature sensor via a resistor and the resistor and electric resis-
tance of thermistor are changed and are converted into output signal according to air temperature entered through
cylinder.

Based on the signal, the ECM corrects fuel injection amount and injection timing.

DTC DESCRIPTION

If the output voltage of the intake air temperature sensor is detected above 4.5V for more than 2,995.9 ms, the ECM
judges this as a fault and DTC is set. The possible causes may be a defective intake air temperature sensor, faulty
wiring and resistance, short to terminal 32 of ECM connector(F39-3).

The vehicle is being driven, but black smoke and a lack of engine power may occur since fuel correction and injection
timing can not be controlled according to the intake air temperature.
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DTC DETECTING CONDITION esensoe

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring ¢ Poor connection of connector

Enable Conditions

* Ignition ON/ at running

¢ Open circuit in terminal 32 of

ECM connector(F39-3)

Threshold Value e Above 4.5V
Diagnosis Time e 2,995.9ms or more
Fail Safe Fuel Cut No e At starting: -20°C
. e At idle or at driving:
Fuel Limit Yes
25°C
MIL OFF
SPECIFICATION  eoocapee
. Resistance between
0 5,384~6,085
10 3,483~3,900 Sensor connector
20 2,311~2,565
30 1,564~1,736
4 107712 Terminal 1: Booster sensor signal
0 ,077~1,205 Terminal 2: Booster pressure sensor power
50 758~854 Terminal 3: Intake air temperature sensor signal
60 543-616 Terminal 4: Sensor ground

SUDFL8021L



FL -66 FUEL SYSTEM
SCHEMATIC DIAGRAM  ccassacs

Booster& Intake air temperature sensor

7777777777777777777777777777 E CM harness

F39-3 | F394 1 399
: o Intake air temp-i Booster
! i terature sensor i :
| Ground Power|{™ "signal__||sensor signal] ]
20 23 32 27

4 2 3 1

Intake air temperature sensor E14 E14

ECM harness

Lz e s - - -1~ ||z ]Ce] le sl -Ts] [2]1]

Ll T-T-T-T-Tol ]| ||el- [17] - [1s]14] - [12[11[10[ o] - | -l T-T-T-T-1]

lor] - [~ [~ [~ Teefar] - Tuo[ - || | L[~ T24] [23] 22] [21[20] || ||E22] - [25]24] - [ [ [20[19[ - "]

[~ [-Te2[ - [-] [~ o8] | |- [sa] - [22] [-1-] L [T ||lss]salss] [s2[a1]30] - [ -]
F39-4 F39-3 F39-2

SNBFL8013L

MONITOR SCAN TOOL DATA  ecressi7

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Intake Air Temperature Sensor" parameter on the scan tool.

NOTE

Intake air temperature sensor data is displayed on the scan tool depending on DTC detecting condition. (Refer to
voltage variation according to temperature.)

In case of fail safe, be sure to check that intake air temperature at starting is fixed at -20°C and the intake air temper-
ature at idle and driving is fixed at 25°C.



DTC TROUBLESHOOTING PROCEDURES FL -67
1.3. CURRENT DATA 1.3. CURRENT DATA
N i
¥ |[ENGINE SFEED a rpm (B * |[ENGINE SPEED o8 rpm |H
e INTAKE AIR TEMPERATURE 48.8 °C ] INTAKE AIR TEMPERATURE 37.8 °C
% |WATER TEMP. 68.8 °C * |WATER TEMP. 8.8 °C
% [INTAKE MANIFOLD PRESS. 11  kPa % |INTAKE MANIFOLD PRESS. 181 kPa
% |ATOM. PRESSURE 182  kPa % |ATOM. PRESSURE 182  kPa
* |[FINAL FUEL Q -50. Ann3st * |[FINAL FUEL Q 9.8 nmn3st
% |[FINAL PUMP DRY.DUTY 8.8 % * |[FINAL PUMP DRV.DUTY 35.8 %
% |[FUEL TEMP. 39.8 °C % |FUEL TENP. 39.8 °C
Y ¥
[F1% | [PaRT]| [TOT | [HELP||LINE||REC | [F1% | [PaRT]| [TOT | [HELP| |LINE||REC |

Intake air temperature sensor data at ignition ON

1.3. CUBRENT DaAThA

XX XK X X X X X

ENGINE SPEED

WATER TEHP.

INTAKE MANIFOLD PRESS.
ATOM. PRESSURE

FINAL FUEL Q

FINAL PUMP DRV.DUTY
FUEL TEHP.

25987  rpnm

INTAKE AIR TEMPERATURE 27.8 °C

71.8 °C
111 kFPa
182 kFPa
18.8 mn3=st
38.5 X%
3B.8 °C

¥

[F1% | [PaRT| [TOT | [HELP||LINE||REC |

Intake air temperature sensor data at 2,500 rom

TERMINAL & CONNECTOR INSPECTION

Many malfunctions in the electric system are caused by poor harness, and terminals.

E578F8C4

Intake air temperature sensor data at idle

Faults can also be caused by interference from other electric systems, and mechanical or chemical damage.
Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or dam-
age.
Has a problem been found?

YES

» Repair as necessary and then go to "Verification of Vehicle Repair" procedure.

» Go to "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION

1.

Si
1)

gnal Voltage Inspection

E8261F1F

Leave the intake air temperature sensor connector(E14) installed.

SUDFL8023L
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FUEL SYSTEM

2) Turn the ignition ON. The engine stops.
3) Measure voltage between terminal 3 of the intake air temperature harness connector and chassis ground.
. . 1.8. SIHU-5CAN
Terminal 1: Booster pressure sensor signal a
Terminal 2: Booster pressure sensor power * [ENGINE SPEED A rpr
Terminal 3: Intake air temperature sensor signal &
E14 Terminal 4: Sensor ground ENINTAKE AIR TEMPERATURE 58.8 °C
- * WATER TEMP. 78.8 °C
[:z::” 3 “@@ * INTAKE MANIFOLD PRESS. 181  kPa
¥
UOLT HETER
0 .22 U CH A
—_—l HAX @ B.23 U HIN : -B8.88 U
- [METR| [81MU| [DEL | [FIx |
» With intake air temperature sensor connector connected
atIG ON

4)

1)
2)

3)

SUDFL8024L

B Specification: ECM output power Approx. 0.31 V
Note: Voltage value is different depending on intake air temperature.

Is the voltage measured within specification?

YES

» Go to "Component Inspection" procedure.

» Go to "Signal Short to Power Inspection" procedure.

Signal Short to Power Inspection

Disconnect the intake air temperature sensor connector(E14) and the ECM connector(F39-4).

Turn the ignition ON. The engine stops.

Measure voltage between terminal 3 of the intake air temperature sensor harness connector and chassis ground.
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FUEL SYSTEM

4)

1)
2)

3)

B Specification: ECM output power approx. 5.16V

Is the voltage measured within specification?

YES

» Go to "Component Inspection" procedure.

» Go to "Power Supply Short to Power Inspection” procedure.

Power Supply Short to Power Inspection

Disconnect intake air temperature sensor connector(E14) and ECM connector(F39-3).

Turn ignition ON. The engine stops.

Measure voltage between terminal 2 of the intake air temperature sensor harness connector and chassis ground.

E14

Terminal 1: Booster pressure sensor signal
Terminal 2: Booster pressure sensor power
Terminal 3: Intake air temperature sensor signal
Terminal 4: Sensor ground

4]

g

4)

40—

B Specification: Below 0~0.1V

Is the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

Z.6 MULTI-METER

VOLT ¢ CH A )

-0.03 V

Hax - Aa.88 Vv HIN :

PRESS [ENTER] TO RESET HMax & MIN

-a.86 Y

voLT| [PERI|| R || I

| [TEMP| |PRES]|

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  esostaze

1.

1)

2)

Disconnect intake air temperature sensor connector(E14).

Ground Voltage Drop Inspection

Turn ignition ON. The engine stops.

SUDFL8034L
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3) Measure voltage drop between terminal 4 of intake air temperature sensor harness connector and chassis
ground.

Terminal 1: Booster pressure sensor signal 2.6 MULTI-METER

Terminal 2: Booster pressure sensor power UOLT C CH &1 )

Terminal 3: Intake air temperature sensor signal
E14 Terminal 4: Sensor ground

0 0 -0.03 V
m MAX : -8.81 U MIN : -8.86 U

PRESS [ENTER]1 TO RESET HaX & HIN

- voLT | [PERI|| R || 1 ||TEMP||PRES]

SUDFL8030L

M Specification: Ground voltage drop- within 200mV
4) Is the voltage drop measured within specification?

YES

» Go to "Ground Open Inspection” procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair”
procedure.

2. Ground Open Inspection
1) Turn the ignition OFF.
2) Disconnect the intake air temperature sensor connector(E14) and ECM connector(F39-3).

3) Measure resistance between terminal 4 of intake air temperature sensor and terminal 20 of ECM connec-
tor(F39-3).

Terminal 20: Sensor ground

Terminal 1: B ignal
ermina ooster pressure sensor signa F39-3

Terminal 2: Booster pressure sensor power

Terminal 3: Intake air temperature sensor signal I—I
E14 Terminal 4: Sensor ground

Lzlel [l -2l 1]
|4|‘|:E:]|:E:||:E:| [19] < | 17] <[ 15[ 14] = [ 12] 11] 10] 9] * |

[ [T~ [e4] [23] 22] [21]20

[~ Ts4] * [32] [-T-1] L[ 1]

SNBFL8016L
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B Specification: Continuity(Below 1.0%)

4) s the resistance measured within specification?

YES
» Go to "Component Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esoso0sc
1. Intake Air Temperature Sensor Resistance Inspection
1) Turn the ignition OFF.
2) Disconnect intake air temperature sensor connector(E14).

3) Measure resistance between terminals 3 and 4 of intake air temperature sensor connector.

Specification
Temp.(0) frminals 3 and 42)
0 5,384~6,085
10 3,483~3,900
20 2,311~2,565
30 1,564~1,736
40 1,077~1,205
50 758~854
60 543~616

14
— Terminal 1: Booster pressure sensor signall

E
Terminal 2: Booster pressure sensor power
4 3 Terminal 3: Intake air temperature sensor signal

Terminal 4: Sensor ground

SUDFL8032L

4) s the resistance measured within the specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the intake air temperature sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR excies

After a repair, it is essential to verify that the fault has been corrected.



DTC TROUBLESHOOTING PROCEDURES FL -73

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Drive the vehicle under conditions noted in failure records.
3. Check that the DTC returns by performing self-diagnosis with a scan tool.
4. Did the DTC return?
YES

» Go to the applicable DTC procedure.

» System OK



FL -74 FUEL SYSTEM

IDTC P0117 ENGINE COOLANT TEMPERATURE SENSOR-LOW VOLTAGE

COMPONENT LOCATION  epsssane

Coolant temperature sensor

SUDFL8035L

DESCRIPTION  ecazsss0

1. GENERAL DESCRIPTION

ECTS(Engine Coolant Temperature Sensor) is located on coolant passage of cylinder head. The ECTS uses a
thermistor whose resistance changes with the temperature. The electric resistance of the ECTS decreases as the
temperature increases, and increases as the temperature decreases.

The ECTS receives 5 voltage via resistor from ECM and resistor and thermistor are linked in series. ECM received
signal from ECTS is used to control injection timing, fuel amount correction and automatic cooling fan.

Specially the defective engine coolant temperature sensor has a great influence on the cold starting and is one of the
factors to cause white smoke at starting.

DTC DESCRIPTION

If the output voltage of the engine coolant temperature sensor is detected below 0.1V for 2,995.9ms or more, the
ECM judges this as a fault and DTC is set. The possible causes are defective ECTS, faulty wiring & resistance or
short to terminal 19 of ECM connector(F39-1) etc.

The vehicle is being driven, but black smoke and a lack of engine power may occur since fuel correction and injection
timing can not be controlled according to the engine coolant temperature.

DTC DETECTING CONDITION  esssocss

Item Detecting Condition Possible Cause
DTC Strategy ¢ \oltage monitoring * Defective wiring and sensor
Enable Conditions e Ignition ON/ At running * grgg\j fg:r:;?;zggg‘jl)w
Threshold Value e Below 0.1V
Diagnosis Time * 2,995.9ms or more
Fail Safe Fuel Cut No e At starting: -20°C
Fuel Limit Yes e At idle or at driving:

80°C

MIL ON




DTC TROUBLESHOOTING PROCEDURES

FL -75

SPECIFICATION

E7572845
Temperature Resistance between
C °F terminals 1 and 3(k%)
-20 -4 15.48
0 32 5.79 S
t
20 68 45 ensor connector
40 104 1.148
80 176 0.322 Term!nal 1: Ground
Terminal 3: Sensor output
SUDFL8036L
SCHEMATIC DIAGRAM  erseeeis
Engine coolant temperature sensor
ECM harness
f i F39-1 |
F39-3 i Engine coolant |
i temperature !
| Ground | | sensor signal _|
21 19
1 3
Engine coolant
temperature sensor signal E07 E07
ECM harness
(7 lellsal-T2]1] (7] 6]
L[ [-[-[-T-[rf10[08] (o » [47[ - [1s[14[ - [12]11[10[ 9] - |
[~ [+ [+ Ta22f[a1] "] D [~ [+ ]~ o4 [ 23] 22] [21] 20]
K R Ler] -] [~ [a] * [s2] 1] 1]
F39-1 F39-3
SNBFL8017L
MONITOR SCAN TOOL DATA casnoses

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Engine Coolant Temperature Sensor"parameter on the scan tool.
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FUEL SYSTEM

NOTE

Engine coolant temperature sensor data is displayed on the scan tool depending on DTC detecting condition. In
case of fail safe, be sure to check that engine coolant temperature at starting is fixed at -20°C and engine coolant

temperature at idle and running is fixed at 80°C.

1.3. CURRENT DATA
% |[ENGINE SPEED 8 rpn
% [INTAKE AIR TEMPERATURE 48.8 °C
B WATER TEMP. 67.8 °C
% [INTAKE MANIFOLD PRESS. 181 kPa
% |ATOM. PRESSURE 182  kPa
% |FINAL FUEL Q -50. Brndst
% [FINAL PUMP DRV.DUTY 8.8 %
% |[FUEL TEMP. 3.8 °C
Y
[F1% | [paRT| [TOT | [HELP||LINE||REC |

Engine coolant temperature sensor data at ignition ON

TERMINAL & CONNECTOR INSPECTION

Refer to DTC PO112.

SIGNAL CIRCUIT INSPECTION

E2EEBEO8

1. Signal Voltage Inspection

1.3. CURRENT DATA
i
* |[ENGINE SPEED 749 rpn | g
* |INTAKE AIR TEMPERATURE 33.8 °C
4 UATER TEMP. 68.8 °C
* [INTAKE MANIFOLD PRESS. 181 kPa
* |ATOM. PRESSURE 182  kPa
* |[FINAL FUEL Q 9.9 nmn3st
% |[FINAL PUMP DRV.DUTY 36.8 %
* |[FUEL TEMP. 39.8 °C
Y
[F1% | [PaRT | [TOT | [HELP||LINE||REC |

Engine coolant temperatur

1) Leave the engine coolant temperature sensor connector(EQ7) installed.

2) Turn the ignition ON. The engine stops.

e sensor data at idle

SUDFL8038L

3) Measure voltage between terminal 3 of the engine coolant temperature harness connector and chassis ground.

Terminal 1: Sensor ground
Terminal 2: Temperature gauge

Terminal 3: Engine coolant temperature sensor signal

EO7

Q900

\V

1.8. SIMU-SCAN
A
% |ENGINE SPEED 8 rpn |
% |INTAKE AIR TEMPERATURE 48.8 °C
S WATER TEMP. 73.8 °C
INTAKE MANIFOLD PRESS.
Y
VOLT METER
H.62 U CH A
MAX @ B.63 YV MIN: 8.88 V
[METR]| [SIMU| [DEL | [FIX |

» With engine coolant temperature se
installed at IG ON

nsor connector

SUDFL8039L
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B Specification: ECTS signal output approx. 0.68V(With installed)
Note: Output voltage value is different depending on engine coolant temperature.

4) Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Signal Open Inspection" procedure.
2. Signal Open Inspection
1) Turn the ignition OFF.
2) Disconnect engine coolant temperature sensor connector(E07) and ECM connector( F39-1).

3) Measure resistance between terminal 3 of engine coolant temperature sensor harness connector and terminal
19 of ECM connector(F39-1).

Terminal 1: Sensor ground Terminal 19:
Terminal 2: Temperature gauge F39-1
Terminal 3: Engine coolant temperature sensor signal

EO07
7Jlell sl 4l -1 2]1]
|

I
[=]«]=]=[*]~+]11[10] o] 8
5 [ * [ 22 * | 19

Ej &E Ex
®

*

*




FL -78 FUEL SYSTEM
Terminal 1: Sensor ground
E07 Terminal 2: Temperature gauge
Terminal 3: Engine coolant temperature sensor signal
Q00
SUDFL8041L

B Specification: Infinite
4) s the resistance measured within specification?

YES

» Go to "Component Inspection" procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  e7soscs

1.  Ground Voltage Drop Inspection
1) Disconnect engine coolant temperature sensor connector(E07).

2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 1 of engine coolant temperature sensor harness connector and chassis

ground.
Terminal 1: Sensor ground 2.6 MULTI-HMETER
Terminal 2: Temperature gauge VOLT ¢ CH A )
E07 Terminal 3: Engine coolant temperature

sensor signal

000 -0.03 V

0 Max @ =-8.81 Y HIN :

PRESE [ENTER]1 TO RESET HaAX & HMIN

-8.86 VY

voLtT| [PERI|| R || I

| [TEMP | | PRES]

B Specification: Ground voltage drop- Within 200mV

SUDFL8042L



DTC TROUBLESHOOTING PROCEDURES FL -79

4) Is the resistance measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or excessive resistance of ground circuit and then go to "Verification of Vehicle Repair"
procedure.

2. Ground Open Inspection
1) Turn the ignition OFF.
2) Disconnect engine coolant temperature sensor connector(E07) and ECM connector(F39-3).

3) Measure resistance between terminal 1 of engine coolant temperature sensor harness connector and terminal
21 of ECM connector(F39-3).

. Terminal 21: Sensor ground
Terminal 1: Sensor ground

Terminal 2: Temperature gauge F39-3
Terminal 3: Engine coolant temperature sensor signal I—I
EO7
Lzllel [s ]l -J2]l1]
[19] = [17] ~ [15] 14] = [12[11]10] o] * ]
L [« T+T+*T24] [ 23] 22] 21] 20|
- [34] * |32 I Lyl

Q)

B Specification: Continuity(Below1.0R )

SNBFL8019L

4) s the resistance measured within specification?

YES
» Go to "Component Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION 2272386
1. Engine Coolant Temperature Sensor Resistance Inspection
1) Turn the ignition OFF.
2) Disconnect the engine coolant temperature sensor connector(EQ07).

3) Measure resistance between terminals 1 and 3 of engine coolant temperature sensor.



FL -80

FUEL SYSTEM
SPECIFICATION
Temp.(C) Resistance between terminals 1 and 3(k%)
-20 15.48
0 5.79
20 2.45
40 1.148
80 0.322
E07 Terminal 1: Sensor ground
Terminal 2: Temperature gauge
Terminal 3: Engine coolant temperature sensor signal
1 2
1N

SUDFL8044L

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the engine coolant temperature sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eme7200

Refer to DTC P0112.
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IDTC P0118 ENGINE COOLANT TEMPERATURE SENSOR-HIGH VOLTAGE |

COMPONENT LOCATION  coasicea

Coolant temperature sensor

SUDFL8035L

DESCRIPTION  censenr

GENERAL DESCRIPTION

ECTS(Engine Coolant Temperature Sensor) is located on coolant passage of cylinder head. The ECTS uses a
thermistor whose resistance changes with the temperature. The electric resistance of the ECTS decreases as the
temperature increases, and increases as the temperature decreases.

The ECTS receives 5 voltage via resistor from ECM and resistor and thermistor are linked in series. ECM received
signal from ECTS is used to control injection timing, fuel amount correction and automatic cooling fan.

Specially the defective engine coolant temperature sensor has a great influence on the cold starting and is one of the
factors to cause white smoke at starting.

DTC DESCRIPTION

If the output voltage of the engine coolant temperature sensor is detected above 4.92V for 2,995.9ms or more, the
ECM judges this as a fault and DTC is set. The possible causes are defective ECTS, faulty wiring & resistance or
open in terminal 19 of ECM connector(F39-1) etc.

The vehicle is being driven, but black smoke and a lack of engine power may occur since fuel correction and injection
timing can not be controlled according to the engine coolant temperature.

DTC DETECTING CONDITION  enepacer

Item Detecting Condition Possible Cause
DTC Strategy ¢ \oltage monitoring ¢ Defective wiring and sensor
Enable Conditions e Ignition ON/ At running * Coopnenneg;f(;:n;gjl)w of ECM
Threshold Value * Above 4.92V
Diagnosis Time * 2,995.9ms or more
Fail Safe Fuel Cut No e At starting: -20°C
Fuel Limit Yes e At idle or at driving:

80°C

MIL ON




FL -82 FUEL SYSTEM
SPECIFICATION  errricea
Temperature Resistance between
C °F terminals 1 and 3(k)
-20 -4 15.48
0 32 5.79 s
20 68 545 ensor connector
40 104 1.148
80 176 0.322 Term!nal 1: Ground
Terminal 3: Sensor output
SCHEMATIC DIAGRAM  eocesse
Engine coolant temperature sensor
ECM harness
"""""""""""" i F3e-1
F39-3 i Engine coolant |
i temperature
| Ground | isensorsignal |
21 19
1 3

Engine coolant
temperature sensor signal

EO7

EO7

ECM harness

(7 ellsal-T2]1] [716]
[ [T T-Tufro]o]s] [1o] * [17] ~ [15[ 14| * [12]11[10[ o] - |
[ [ [ [2e[a1] -] [s] - | [~ [~ [24] [23] 22 [21] 20]
[ [-] 1] [27] | [ [sa] - |32 [ [-] [ [-]
F39-1 F39-3
MONITOR SCAN TOOL DATA cssriees

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Engine Coolant Temperature Sensor" parameter on the scan tool.




DTC TROUBLESHOOTING PROCEDURES FL -83

NOTE

Engine coolant temperature sensor data is displayed on the scan tool depending on DTC detecting condition. In
case of fail safe, be sure to check that engine coolant temperature at starting is fixed at -20°C and engine coolant
temperature at idle and running is fixed at 80°C.

1.3. CURRENT DATA 1.3. CURRENT DATA
N
* |[ENGINE SPEED a rpm * |[ENGINE SPEED 749 rpm | g
% |INTAKE AIR TEMPERATURE 48.8 °C % |INTAKE AIR TEMPERATURE 33.8 °C
M UATER TENP. 67.8 °C e JUATER TEMP. 68.8 °C
% [INTAKE MANIFOLD PRESS. 1@1 kPa % |INTAKE MANIFOLD PRESS. 181 kPa
% [ATOM. PRESSURE 182  kPa % |ATOM. PRESSURE 182  kPa
* [FINAL FUEL Q -50. Brn3st * |[FINAL FUEL Q 9.9 nmn3st
* [FINAL PUMP DRU.DUTY 8.8 X * |[FINAL PUMP DRV.DUTY 36.8 %
% [FUEL TEMP. 36.8 °C * |FUEL TENP. 39.8 °C
L Y
[F1ix | [PaRT]| [TOT | [HELP| |LINE||[REC | |[FIX | [PART| [TOT | |HELP||LINE||REC |

Engine coolant temperature sensor data at ignition ON Engine coolant temperature sensor data at idle

SUDFL8038L

TERMINAL & CONNECTOR INSPECTION  esrsosss

Refer to DTC PO112.

SIGNAL CIRCUIT INSPECTION  erore2is

1. Signal Voltage Inspection
1) Leave the engine coolant temperature sensor connector(EQ7) installed.
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 3 of the engine coolant temperature harness connector and chassis ground.

Terminal 1: Sensor ground 1.8. SINU-SCAN

Terminal 2: Temperature gauge - i
Terminal 3: Engine coolant temperature sensor signal B ILIE EHHHY g e
¥ [INTAKE AIR TEMPERATURE 48.8 °C
E07 M UATER TENP. 73.8 °C

INTAKE MANIFOLD PRESS.

¥

H.62 U CH A

‘!D MAx @ B.63 V MIN : 8.88 V

[METR] [s81MU]| [DEL | [FI% |

- » With engine coolant temperature sensor connector
installed at IG ON

SUDFL8039L



FL -84 FUEL SYSTEM

B Specification: ECTS signal output approx. 0.68V(With installed)
Note: Output voltage value is different depending on engine coolant temperature.

4) s the voltage measured within specification?

YES

» Go to "Component Inspection" procedure.

» Go to "Signal Short to Power Inspection" procedure.
2. Signal Short to Power Inspection
1) Disconnect engine coolant temperature sensor connector(E07) and ECM connector(F39-3, F39-1).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 3 of engine coolant temperature sensor harness connector and chassis
ground.

Terminal 1: Sensor ground
Terminal 2: Temperature gauge

E07 Terminal 3: Engine coolant temperature sens

000

V)




DTC TROUBLESHOOTING PROCEDURES FL -85

3) Measure voltage drop between terminal 1 of engine coolant temperature sensor harness connector and chassis

ground.
Terminal 1: Sensor ground 2.6 MULTI-METER
Terminal 2: Temperature gauge UOLT ¢ CH A 2
E07 Terminal 3: Engine coolant temperature

sensor signal

000 -0.03 V

PRESS [ENTER] TO RESET MaAx & HMIN

voLt| [PERI|| R || 1 ||TEMP||PRES]

SUDFL8042L
B Specification: Ground Voltage Drop - Within 200mV

4) s the voltage measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or excessive resistance of ground circuit and then go to “ Verification of Vehicle
Repair” procedure.

2.  Ground Open Inspection
1) Turn the ignition OFF.
2) Disconnect engine coolant temperature sensor connector(E07) and ECM connector(F39-3).

3) Measure resistance between terminal 1 of engine coolant temperature sensor harness connector and terminal
21 of ECM connector(F39-3).

. Terminal 21: Sensor ground
Terminal 1: Sensor ground

Terminal 2: Temperature gauge F39-3
Terminal 3: Engine coolant temperature sensor signal I—I

E07
l7z0le] [l =l =ll2] 1]
[19] = [ 17] = [ 15] 14] = [ 12] 11] 10] o * |
Gm L[~ [-[e4] [23] 22] 21] 20|
HEIEER I L]

Q)

SNBFL8019L



FL -86 FUEL SYSTEM
B Specification: Continuity(Below1.0R )

4) s the resistance measured within specification?

YES
» Go to "Component Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esiserso

1. Engine Coolant Temperature Sensor Resistance Inspection

1) Turn the ignition OFF.
2) Disconnect the engine coolant temperature sensor connector(EQ7).

3) Measure resistance between terminals 1 and 3 of engine coolant temperature sensor.

SPECIFICATION

Temp.(C) Resistance between terminals 1 and 3(k&)
-20 15.48
0 5.79
20 2.45
40 1.148
80 0.322
EO7 Terminal 1: Sensor ground

Terminal 2: Temperature gauge
Terminal 3: Engine coolant temperature sensor signal

SUDFL8044L

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the engine coolant temperature sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ecropsss

Refer to DTC P0112.



DTC TROUBLESHOOTING PROCEDURES FL -87
IDTC P0120 PEDAL SENSOR NO.1 NOT OPEN |

COMPONENT LOCATION  eessaces

Accelerator pedal position sensor

SUDFL8046L

DESCRIPTION  ceorziesr

1. GENERAL DESCRIPTION
Electronic control fuel injection is injected by engine control module(ECM) via factors received from various compo-
nents.
The accelerator pedal position sensor detects pedal position and sends signal to ECM. It is composed of two poten-
tiometers(dual variable resistor type). Power supply is provided separately to detect acceleration condition exactly.
The voltage of accelerator pedal position sensor is generated by potentiometer and the position of accelerator pedal
is calculated by using characteristic curve programmed beforehand.

2. DTC DESCRIPTION
If the accelerator pedal sensor indicates idle state when the vehicle is being accelerated(idle switch OFF) and the
accelerator pedal sensor "1" outputs 0~5V and the accelerator pedal sensor "2" outputs 5.1V or more for more than
1048.6ms, the ECM judges this as a fault and DTC is set. The possible causes are defective sensor, wiring problem
etc.

DTC DETECTING CONDITION  ecossrss

Item Detecting Condition Possible Cause
DTC Strategy e Voltage monitoring e Wiring problem
Enable Conditions « IG ON/ Running * Defective sensor
Threshold Value ¢ |dle switch OFF, OV< accelerator pedal position

sensor "1" output voltage< 5.0V, Accelerator pedal
position sensor "2" output voltage= 5.1V

Diagnosis Time ¢ 1,048.6ms or more
Fail Safe Fuel Cut No
Fuel Limit No

MIL OFF
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FUEL SYSTEM

SPECIFICATION  ceozsnes

Terminals 1-2(Not operating)

Terminals 1-2(Operating) Terminals 1-3(Not operating)

Terminals 1-3(Operating)

Approx. 2.67k<

Approx. 1.06k<2 Approx. 2.64k<2

Approx. 2.64k<2

Terminals 2-3(Not operating)

Terminals 2-3(Operating)

Approx. 0.732k%2

Approx. 2.59kQ

Accelerator pedal position
sensor track "1", "2"

Specification

Idle state((0%)

Wide open(100%)

Output voltage

0.65V

3.85V

Terminal 2: Sensor "1", "2"

[1

1000

6 * 4J

L1
Sensor connector

SUDFL8047L
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SCHEMATIC DIAGRAM

E6814194
Accelerator pedal position sensor
ECM harness
F39-3 F39-4
Idle isignal signal —
|___switch O 2|
24 21 22 Fuse 3 N2 ]
— 33
oA L 6 | * | 4 J
6 2 4 L]
Accelerator pedal position
ECM
F39-2
Power
3 GND GND
24 34 35
1 3
Accelerator pedal position
sensor cos
ECM harness
(7 lells -~ -1-J| [z e] [ellsl-Js] [2]1]
Ll * - Tol -] ||el- [17[ - [1s[1a[ - [12[11[10] o] - ] BN [-[- |
ler] - [~ [~ [ [eafaa] * [1of - ]| ||~ [24] (23] 22] (2] 20] || ||[27] - [25[24] - [ -~ [20[10] - [ -]
[~ [-Te2[-["] [ 28] | || Lsa] - [s2] 1] (- 1-1] ||CssTalss] [s2]a1[s0] - [ -]
F39-4 F39-3 F39-2
SNBFL8020L
MONITOR SCAN TOOL DATA esioeann

1. Connect scan tool to the self-diagnosis connector.

2.  Warm up the engine to the normal operating temperature.

Turn the electric equipment and air conditioner OFF.

Monitor "Accelerator Pedal Position Sensor" parameter on the scan tool.



FL -90 FUEL SYSTEM
1.3. CURRENT DATA 1.3. CURRENT DATA
N N
% |[ENGINE SPEED ] rpn % |[ENGINE SPEED 758  rpnm
% |WATER TEMP. 69.8 °C % |WATER TENP. 66.8 °C
% |STARTER KEY ON % |STARTER KEY ON
% |STARTER SWITCH OFF u % |STARTER SWITCH OFF -
] COMPENSATED ACC. POS. ] COMPENSATED ACC. POS.
% |BATTERY VOLTAGE 25.1 U % |BATTERY VOLTAGE 28.8 V
% |[FINAL FUEL Q -50. Ann3st % |[FINAL FUEL Q 1.4 nn3st
*¥ |[FINAL PUMP DRY.DUTY 8.8 X * |[FINAL PUMP DRVY.DUTY 33.5 X%
Y Y
[F1% | [paRT| [TOT | [HELP||LINE||REC | [FI® | [PART| [TOT | [HELP| [LINE]||REC |

1.3. CUBRRENT DaTsA

EOX X X O®E X X X

ENGINE SPEED 2888 rpn
WATER TEHP. 68.8 “C
STARTER KEY ON
STARTER SWITCH OFF

COHPENSATED ACC. POS. 28.5 X

BATTERY WOLTAGE Z8.1 W
FINAL FUEL Q@ 14.7 mndst
FINAL PUHMF DEV.DUTY Z.e

¥

[F1% | [PaRT||[TOT ||HELP||LINE||REC |

Accelerator pedal position sensor data at ignition ON

Accelerator pedal position sensor data at 2,000rpm

TERMINAL & CONNECTOR INSPECTION

Refer to DTC P0112.

SIGNAL INSPECTION

1.

Si
1)
2)

3)

E1E6D21C

gnal Voltage Inspection

EOE508AF

SUDFL8049L

Leave the accelerator pedal sensor connector(C08) and ECM(F39-4) installed.

Turn the ignition ON. The engine stops.

Measure voltage between terminal 2 of accelerator pedal position sensor harness connector and chassis ground.

Accelerator pedal position sensor data at idle




DTC TROUBLESHOOTING PROCEDURES FL -91

[Sensor side] 1.8. SIMU-SCaM

Terminal 1: Power F
Terminal 2: SNR1,2 * [ENGINE SPEED a rpm

cos Terminal 3: GND COMPENSATED ACC.POS. a.8
Terminal 4: Idle S/W power supply(B+) *

- Terminal 6: Idle S/W BATTERY UVOLTAGE 25.3 v

UEHICLE SPEED
3 2 1 ¥
UOLT HMETER
el ]

0 H.62 V CH A

MAX © B.65 U HMIN : -B.A3 U
— [METR]| [81MU]| [DEL | [FIX |

» With accelerator pedal position sensor connector
installed (At IG ON)

SNBFL8021L

4) Measure voltage between terminal 21 of ECM connector and chassis ground.

[ECM]
F39-4 Terminal 21: SNRH1

SNBFL8022L
M Specification: Accelerator pedal position signal power approx.0.13V(When not operating)

5) Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Signal Open Inspection" procedure.
2. Signal Open Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 2 of accelerator pedal position sensor harness connector(C08) and termi-
nal 21 of ECM connector(F39-4).
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FUEL SYSTEM

Terminal 1: Power
Terminal 2: SNR1,2
co8 Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)

Terminal 6: Idle S/W
E‘r 3 2 1 \’:‘

F39-4

[ 1

Terminal 21: SNR1

e s - ] -1 -1~

* * * * * * *

*

|
9| *|

[27] < | =] |~ [22] 21

*

19| * |

I* *32* *I

[ Teg]

O

B Specification: Continuity(Below1.0Q )
4) s the resistance measured within specification?

YES

» Go to "Signal Short to Power Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

3. Signal Short to Power Inspection

SNBFL8023L

1) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 2 of accelerator pedal position sensor harness connector(C08) and chassis

ground.

Terminal 1: Power

Z.6 MULTI-METER

Terminal 2: SNR1,2
co8 Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)

Terminal 6: Idle S/W
E‘r 3 2 1 \’:'

VOLT ¢ CH A 2

-0.03 V

MAx Aa.88 V HIN :

PRESS [ENTER] TO RESET MAx & MIN

-8.86 U

voLt| [PERI|| R || I

[TEMP| | PRES |

4) Measure voltage between terminal 21 of ECM connector and chassis ground.

SNBFL8024L
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[ECM]
F39-4 Terminal 21: SNR1

SNBFL8022L

B Specification: Below 0~0.1V
5) Is the resistance measured within specification?

YES

» Go to "Signal Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

4. Signal Short to Ground Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 2 of accelerator pedal position sensor harness connector(C08) and chas-
sis ground.

Terminal 1: Power
cos Terminal 2: SNR1,2
Terminal 3: GND

E‘r [ 1 Terminal 4: Idle S/W power supply(B+)
3 1 \’:‘

Terminal 6: Idle S/W

Q)

SNBFL8025L

4) Measure resistance between terminal 21 of ECM connector and chassis ground.
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[ECM]
F39-4 Terminal 21: SNR1

SNBFL8026L
B Specification: Infinite

5) Is the resistance measured within specification?

YES

» Go to "Power Supply Inspection” procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

POWER SUPPLY INSPECTION  e2sorscs

1. Power Supply Voltage Inspection
1) Leave accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2) installed.
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of accelerator pedal position sensor harness connector(C08) and chassis
ground.
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. 2.6 MULTI-METER
[Sensor side]
. UOLT ¢ CH A )
Terminal 1: Power
Terminal 2: SNR1,2
cos Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)
1 Terminal 6: Idle S/W .

LT
Q)

|| Hak 5.12 U HMIN : -B8.88 V

0 PRESS [ENTER1 TO RESET HMax & MIN

. lvoLT | [PERI|| R || 1 ||TEMP||PRES]

- » With accelerator pedal position sensor connector
disconnected/connected(At IG ON)

SNBFL8027L

4) Measure voltage between terminals 24 of ECM connector and chassis ground.

[ECM] ; .
F39-2 Terminal 24: Power

1

Leflsfl 3] [2]1]

* * * * * * *

|
[27] > T25[24] [ * 1" [2o[19] * [ *]
[35]34]33 32[31[30] * [ * |

V)

SNBFL8028L

B Specification: Accelerator pedal position sensor signal power approx. 5.21V

5) Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Power Supply Open Inspection” procedure.
Power Supply Open Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 1 of accelerator pedal position sensor harness connector(C08) and termi-
nals 24 of ECM connector(F39-2).
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Term
Terminal 24: Power
cos F39-2
= ]
E‘(s 2 1\’3
Lellsll ~[s] [2]1]
L6 * 4J I* * * * * *IT'* * *I
O [27] * T2s5]24] * T * T * T20[19] * T *]
[35]34]33] [32]31] 30 * | * ]
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[ECM] ; .
F39-2 Terminal 24: Power

1

Lell sl » 3] [2]1]

* * * *

* * * *

|
[27] > T25[24] * [ * " [2o[19] * [ *]
[35]34]33] [32]31] 30 * | * ]

O

SNBFL8028L

B Specification: Below 0~0.1V
5) Is the voltage measured within specification?

YES

» Go to "Power Supply Short to Ground Inspection” procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.
4. Power Supply Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).
3) Measure voltage between terminal 1 of accelerator pedal position sensor harness connector and chassis ground.
Terminal 1: Power

cos Terminal 2: SNR1,2
Terminal 3: GND

E‘r Terminal 4: Idle S/W power supply(B+)
312 1 \’:‘

Terminal 6: Idle S/W

SNBFL8031L

4) Measure resistance between terminals 24 of ECM connector and chassis ground.
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FUEL SYSTEM

[ECM]

F39-2

1

Lell sl ~[ s8] [2]1]
* * * * * * * * * *I
[27] > [25[24] * [ * | * [2o[19] * [ *]
[35]34]33] [32]31] 30 * | * ]

Terminal 24: Power

B Specification: Infinite
5) Is the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

Q)

SNBFL8032L

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  ercorcco

1.

Ground Voltage Drop Inspection

1) Disconnect accelerator pedal position sensor connector(C08).

2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 3 of accelerator pedal position sensor harness connector and chassis

ground.
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Terminal 1: Power

Z.6 MULTI-METER

Terminal 2: SNR1,2
cos Terminal 3: GND
] Terminal 4: Idle S/W power supply(B+)

Terminal 6: Idle S/W
3 2 1

PRESS [ENTER]1 TO RESET HMAK & HMIN

Hak

VOLT ¢ CH A 2

-0.03 V

-A.81 U HIN :

-A.86 VU

[voLT | PERI | |

R || 1

| ITEMP| | PRES]

M Specification: Ground Voltage Drop - Within 200mV
4) Is the ground voltage drop measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

SNBFL8033L

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"

procedure.
Ground Open Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 3 of accelerator pedal position sensor harness connector and terminals

34,35 of ECM connector(F39-2).

Terminal 1: Power
Terminal 2: SNR1,2
Terminal 3: GND

Terminal 34: GND
Terminal 35: GND

Terminal 4: Idle S/W power supply(B+) F39-2
] Terminal 6: Idle S/W |—|’—|
E{rs 2 | 1 }3
Lellsl -3 [2]1]
T 1+ T T T
O [27] * [25]24] * | * [ * J20]19] * | * |
[35] 34] 33 32[ 3130 * | * |

@ I

SNBFL8034L
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B Specification: Continuity(Below1.0R )

4) s the resistance measured within specification?

YES
» Go to "Component Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  epssonsr
1. Accelerator Pedal Position Sensor Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08).

3) Measure resistance between terminals 1-2, 2-3, 1-3 of accelerator pedal position sensor connector.

o 2] . e el p
o] o -1

0

—_—
[0)}
*
N

|

Q) © —0®—

Resistance between terminals of accelerator pedal position sensor

Terminals 1-2(Not operating) Terminals 1-2(Operating) Terminals 1-3(Not operating) Terminals 1-3(Operating)
Approx. 2.67kR Approx. 1.06k% Approx. 2.64kQ Approx. 2.64kQ
Terminals 2-3(Not operating) Terminals 2-3(Operating)
Approx. 0.732k% Approx. 2.59kR

SUDFL8064L

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace accelerator pedal position sensor and then go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR escsssar

Refer to DTC P0112.
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IDTC P0121 PEDAL SENSOR NO.1 NOT CLOSE |

COMPONENT LOCATION croiaire

Accelerator pedal position sensor

SUDFL8046L

DESCRIPTION  ciz0sr2c

1. GENERAL DESCRIPTION
Electronic control fuel injection is injected by engine control module(ECM) via factors received from various compo-
nents.
The accelerator pedal position sensor detects pedal position and sends signal to ECM. It is composed of two poten-
tiometers(dual variable resistor type). Power supply is provided separately to detect acceleration condition exactly.
The voltage of accelerator pedal position sensor is generated by potentiometer and the position of accelerator pedal
is calculated by using characteristic curve programmed beforehand.

2. DTC DESCRIPTION
If the accelerator pedal sensor indicates idle state when the vehicle is being accelerated(idle switch OFF) and the
accelerator pedal sensor "1" outputs 5.1V or more and the accelerator pedal sensor "2" outputs 0~5.1V for more than
1048.6ms, the ECM judges this as a fault and DTC is set. The possible causes are defective sensor, wiring problem
etc.

DTC DETECTING CONDITION  cs2cos7s

Item Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring e Wiring problem
Enable Conditions ¢ IG ON/ Running * Defective sensor

Threshold Value ¢ Idle switch ON, Accelerator pedal position sensor
"1" output voltage= 5.1V, OV< accelerator pedal
position sensor "2" output voltage< 5.0V,

Diagnosis Time * 1,048.6ms or more
Fail Safe Fuel Cut No
Fuel Limit No

MIL OFF
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SPECIFICATION  cesiros

Terminals 1-2(Not operating)

Terminals 1-2(Operating) Terminals 1-3(Not operating)

Terminals 1-3(Operating)

Approx. 2.67k

Approx. 1.06k<2 Approx. 2.64k<2

Approx. 2.64k<2

Terminals 2-3(Not operating)

Terminals 2-3(Operating)

Approx. 0.732k2

Approx. 2.59kQ

Accelerator pedal position
sensor track "1", "2"

Specification

Idle state((0%)

Wide open(100%)

Output voltage

0.65V

3.85V

Terminal 2: Sensor "1", "2"

—

3 2 1

6 * 4
L

Sensor connector

SUDFL8047L
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SCHEMATIC DIAGRAM  corscsto

Accelerator pedal position sensor
ECM harness
i F39-3 | | F39-4
Idle : Esignal signal; ]
switch i i1 2 i
oo : 3 2 1
24 21 22 | Fuse |
— 33 |
oA Lfs . 4J
6 2 4 L]
Accelerator pedal position
ECM
F39-2
Power
3 GND GND
24 34 35
1 3
Accelerator pedal position
sensor cos

ECM harness

Lz ells =TI~ ~1||z]sl lel[s[-Ts] [2]1]

L[ T[T DT T Lol Jff | |Laol = [17] * [15[1a] - [12[11][10[ o] * ] HE R

[ar] - [~ [~ [ [eofaa] = [1o] < || || -~ [24] [23] 22] [21]20] || ||2z[ - [2s]2a] -~ [+ [eo[19] [ ]

[ [ -TJee[ ][] [~ Tos)| || ]8a] - [s2] [ [-] R REEEE [s2] 51]30] - [ ]
F39-4 F39-3 F39-2

SNBFL8020L

MONITOR SCAN TOOL DATA ecasosec

1. Connect scan tool to the self-diagnosis connector.
2.  Warm up the engine to the normal operating temperature.
3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Accelerator Pedal Position Sensor" parameter on the scan tool.
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1.3. CURRENT DATA 1.3. CURRENT DATA
& &
ENGINE SPEED G rpm ENGINE SPEED 758 rpn
WATER TEMP. 69.8 °C WATER TEMP. 66.8 °C
STARTER KEY ON STARTER KEY ON
STARTER SWITCH OFF - STARTER SWITCH OFF -

XX XK X X X X X

COMPENSATED ACC.POS.

BATTERY VOLTAGE 23.1 v
FINAL FUEL Q =58, Brn3st
FINAL PUMP DRV.DUTY 8.8 X

¥

[F1% | [PaRT||[TOT | |HELP||LINE||REC |

1.3. CURRENT DaTrA

EOX X X O®E X X X

ENGINE SPEED ZBBE  rpn
WATER TEHP. 68.8 “C
STARTER KEY ON
STARTER SWITCH OFF

COMPENSATED ACC. POS.

BATTERY VOLTAGE Z8.1 W
FINAL FUEL Q 14.7 mnm3st
FINAL PUMPF DRV.DUTY 328 X

¥

[F1% | [PaRT]| [TOT | [HELP||LINE||REC |

Accelerator pedal position sensor data at ignition ON

Accelerator pedal position sensor data at 2,000rpm

TERMINAL & CONNECTOR INSPECTION

Refer to DTC P0O112.

SIGNAL INSPECTION

1. Si
1)
2)

3)

ECFEOAA6

gnal Voltage Inspection

E27C3FEA

X ¥ X X X X X X

COMPENSATED ACC. POS.

BATTERY WOLTAGE Z8.8 VU
FINAL FUEL Q 18.4 mn3st
FINAL PUHMP DRV.DUTY 33.5 %

¥

[F1% | [PaRT||[TOT | [HELP||LINE||REC |

SUDFL8049L

Leave the accelerator pedal sensor connector(C08) and ECM(F39-4) installed.

Turn the ignition ON. The engine stops.

Measure voltage between terminal 2 of accelerator pedal position sensor harness connector and chassis ground.

Accelerator pedal position sensor data at idle
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[Sensor side] 1.8. SIHU-SCaAN

Terminal 1: Power i
Terminal 2: SNR1,2 ¥ [ENGINE SPEED a rpn

cos Terminal 3: GND COMPENSATED ACC. POS. A.a
Terminal 4: Idle S/W power supply(B+) *

| Terminal 6: Idle S/W BATTERY VOLTAGE 25.3 v

VEHICLE SPEED
3 2 1 v
UOLT HETER
L)L)

0 H.62 V CH A

MAX ©: B.65U HMIN : -B.A3 U
— [METR| [s81MU| |DEL | [FI¥ |

» With accelerator pedal position sensor connector
installed (At IG ON)

SNBFL8021L

4) Measure voltage between terminal 21 of ECM connector and chassis ground.

[ECM]
F39-4 Terminal 21: SNR1

O

SNBFL8022L
B Specification: Accelerator pedal position signal power approx.0.13V(When not operating)

5) Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Signal Open Inspection" procedure.
Signal Open Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 2 of accelerator pedal position sensor harness connector(C08) and termi-
nal 21 of ECM connector(F39-4).
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Terminal 21: SNR1
Terminal 1: Power

Terminal 2: SNR1,2 F39-4
Cco8 Terminal 3: GND

= Terminal 4: Idle S/W power supply(B+)

Terminal 6: Idle S/W
{321“’: | Lz ledl s -« ~0-]
********9*
LG 4J [27] = | =] [ *]22]21] = [ 19] * |
[T -Tso[[-] [~ e8]

O

M Specification: Continuity(Below1.0R )

SNBFL8023L

4) s the resistance measured within specification?

YES

» Go to "Signal Short to Power Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

3. Signal Short to Power Inspection

1) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 2 of accelerator pedal position sensor harness connector(C08) and chassis

ground.
Terminal 1: Power Z.6 MULTI-HMETER
Terminal 2: SNR1,2 VOLT ¢ CH & )
co8 Terminal 3: GND

Terminal 4: Idle S/W power supply(B+)

Terminal 6: Idle S/W
A, 0.03 Y
[}
el ]l
0 MAX 8.8 YV HMIN : -8.86 V

i PRESS [ENTER] TO RESET Max & MIN

[voLT| [PERI|| R || 1 ||TEMP||PRES]

SNBFL8024L

4) Measure voltage between terminal 21 of ECM connector and chassis ground.
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[ECM]
F39-4 Terminal 21: SNR1

SNBFL8022L

B Specification: Below 0~0.1V
5) Is the voltage measured within specification?

YES

» Go to "Signal Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.
4. Signal Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).
3) Measure resistance between terminal 2 of accelerator pedal position sensor harness connector(C08) and chas-

sis ground.

Terminal 1: Power
cos Terminal 2: SNR1,2
Terminal 3: GND

E‘r [1 Terminal 4: Idle S/W power supply(B+)
3 1 \’:‘

Terminal 6: Idle S/W

Q)

SNBFL8025L

4) Measure resistance between terminal 21 of ECM connector and chassis ground.
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[ECM]
F39-4 Terminal 21: SNR1

SNBFL8026L

B Specification: Infinite
5) Is the resistance measured within specification?

YES

» Go to "Power Supply Inspection” procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

POWER SUPPLY INSPECTION es7asios

1. Power Supply Voltage Inspection

1) Leave accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2) installed.

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of accelerator pedal position sensor harness connector(C08) and chassis
ground.



FL -110

FUEL SYSTEM

[Sensor side]
Terminal 1: Power
Terminal 2: SNR1,2
cos Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)
1 Terminal 6: Idle S/'W

‘PP
T

Z.6 HULTI-METER
UOLT ¢ CH A 2

2.06 V

HaX 5.12 UV HIN : -8.88 V

PRESS [ENTER] TO RESET MaAx & HMIN

[voLt| [PERI|| R || 1 ||TEMP||PRES]

» With accelerator pedal position sensor connector
disconnected/connected(At IG ON)

SNBFL8027L

4) Measure voltage between terminals 24 of ECM connector and chassis ground.

[ECM]
F39-2

1

Terminal 24: Power

1

Leflsfl T3] [2]

* * * * * *

*

[27] * T2s[24] ~ ] [ * T20[19] *

*

[35]34]33 32] 31| 30| *

*

O

SNBFL8028L

B Specification: Accelerator pedal position sensor signal power approx. 5.21V

5) Is the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Go to "Power Supply Open Inspection” procedure.
Power Supply Open Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 1 of accelerator pedal position sensor harness connector(C08) and termi-

nals 24 of ECM connector(F39-2).
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Terminal 1: Power
Terminal 2: SNR1,2
co8 Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)

Terminal 24: Power

F39-2

1

- Terminal 6: Idle S/W
E‘r 3 2 1 \’:‘

Lell sl ~[ s8] [2]1]

L6 * AJ I* * * * * *IT'* * *I
O [27] * T25]24] * [ * [ * T2o[19] * [ *1]

|

[35]34]33]

[32]31] 30 * | *

Q)

B Specification: Continuity(Below1.0R )
4) s the resistance measured within specification?

YES

» Go to "Power Supply Short to Power Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

3. Power Supply Short to Power Inspection

1) Disconnect accelerator pedal position sensor connector(C08) and

2) Turn the ignition ON. The engine stops.

ECM connector(F39-4, F39-2).

SNBFL8029L

3) Measure voltage between terminal 1 of accelerator pedal position sensor harness connector and chassis ground.

Terminal 1: Power

2.6 MULTI-HMETER

Terminal 2: SNR1,2
co8 Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)

[ Terminal 6: Idle S/W
E‘r 3 2 1 \’j

PREESS

“!i’ NAx :

VOLT ¢ CH A )

-0.03 V

a.e8 Vv HMIN @ -8.86 U

[ENTER]1 TO RESET HAX & MIN

[voLT | |

PERI|| R || 1 |[TEMP||PRES]

4) Measure voltage between terminals 24 of ECM connector and chassis ground.

SNBFL8030L
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FUEL SYSTEM

[ECM]

F39-2

1

Lellsfl~1s3] [2]1]
* * * * * * * * * *I
[27] > T25[24] * [ * " [2o[19] * [ *]
[35]34]33] [32]31] 30 * | * ]

Terminal 24: Power

B Specification: Below 0~0.1V

V)

5) Is the voltage measured within specification?

YES

SNBFL8028L

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

1) Turn the ignition OFF.

Power Supply Short to Ground Inspection

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 1 of accelerator pedal position sensor harness connector and chassis

ground.

cos

Terminal 1: IL
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[ECM] : .
F39-2 Terminal 24: Power

1

Leflsf T3] [2]+4

* * * * * * * *

[27] * [25]24] * [ * | * [20]19] * | *
[35]34]33] [32]31] 30 * [ *

_@_

SNBFL8032L

B Specification: Infinite
5) Is the resistance measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  esos7era

1. Ground Voltage Drop Inspection
1) Disconnect accelerator pedal position sensor connector(C08).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 3 of accelerator pedal position sensor harness connector and chassis
ground.
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FUEL SYSTEM

Terminal 1: Power

Z.6 MULTI-METER

Terminal 2: SNR1,2
cos Terminal 3: GND
] Terminal 4: Idle S/W power supply(B+)

l:( \’] Terminal 6: Idle S/W
3|21

PRESS [ENTER]1 TO RESET HMax & MIN

Hak

VOLT ¢ CH A 2

-0.03 V

-A8.81 U HIN :

-8.86 VU

[voLT | [PERI | |

R || 1

| [TEMP | | PRES]

B Specification: Ground Voltage Drop - Within 200mV

4) |s the ground voltage drop measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

SNBFL8033L

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"

procedure.
Ground Open Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 3 of accelerator pedal position sensor harness connector and terminals

34,35 of ECM connector(F39-2).

Terminal 1: Power
Terminal 2: SNR1,2

Terminal 3: GND
Co08

Terminal 34: GND
Terminal 35: GND

Terminal 4: Idle S/W power supply(B+) F39-2
1 Terminal 6: Idle S/W |—|’—|
E{rs 2 | 1 }3
Lellsfl -~ 3] [2]1]
111 ST
| [27] > T25[24] * [ * " [2o[19] " [ *]
[35]34]33 323130 ~ [ * |

@ I

SNBFL8034L



DTC TROUBLESHOOTING PROCEDURES

FL -115

M Specification: Continuity(Below1.0% )

4) s the resistance measured within specification?

YES

» Go to "Component Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION

EFD4893A

1. Accelerator Pedal Position Sensor Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08).

3) Measure resistance between terminals 1-2, 2-3, 1-3 of accelerator pedal position sensor connector.

"
G

4@i

=3

i

K

3

4@7

Resistance between terminals of accelerator pedal position sensor

T
ann

Terminals 1-2(Not operating)

Terminals 1-2(Operating)

Terminals 1-3(Not operating)

Terminals 1-3(Operating)

Approx. 2.67kR

Approx. 1.06kR

Approx. 2.64kR

Approx. 2.64kQ

Terminals 2-3(Not operating)

Terminals 2-3(Operating)

Approx. 0.732k%

Approx. 2.59k<

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

SUDFL8064L

» Replace accelerator pedal position sensor and then go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR cosisoco

Refer to DTC P0112.
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[DTC P0122 PEDAL SENSOR NO.1 SIGNAL LOW

COMPONENT LOCATION  esceonse

Accelerator pedal position sensor

SUDFL8046L

DESCRIPTION  esersor

1.

GENERAL DESCRIPTION

Electronic control fuel injection is injected by engine control module(ECM) via factors received from various compo-
nents.

The accelerator pedal position sensor detects pedal position and sends signal to ECM. It is composed of two poten-
tiometers(dual variable resistor type). Power supply is provided separately to detect acceleration condition exactly.
The voltage of accelerator pedal position sensor is generated by potentiometer and the position of accelerator pedal
is calculated by using characteristic curve programmed beforehand.

DTC DESCRIPTION

When the accelerator pedal sensor "1" outputs below 0.5V for more than 1048.6ms, the ECM judges this as a fault
and DTC is set. The possible causes are defective sensor, wiring problem and open in terminal 21 of ECM connec-
tor(F39-4) etc. When the accelerator pedal sensor "1" is defective, ECM is controlled by using data of the accelerator
pedal sensor "2" and the vehicle is being driven in normal condition.

DTC DETECTING CONDITION  cei4278

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring e Wiring problem
Enable Conditions « IG ON/ Running ng:té‘i’i O o1 of
Threshold Value e Below 0.5V ECM connector(F39-4)
Diagnosis Time e 1,048.6ms or more
Fail Safe Fuel Cut No e When sensor "1"

is defective, ECM
uses data of sensor
MIL OFF .2 . qumal driving
is possible.

Fuel Limit No
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SPECIFICATION  ceoessic

Terminals 1-2(Not operating) Terminals 1-2(Operating) Terminals 1-3(Not operating) Terminals 1-3(Operating)
Approx. 2.67k< Approx. 1.06k<2 Approx. 2.64k<2 Approx. 2.64k<2

Terminal 2: Sensor "1", "2"

Terminals 2-3(Not operating) Terminals 2-3(Operating)

1
Approx. 0.732kQ Approx. 2.59k s 1o 4 W’j
Accelerator pedal position Specification
sensor track "1", "2" Idle state((0%) Wide open(100%) 6 * 4
Output voltage 0.65V 3.85V L1

Sensor connector

SUDFL8065L
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SCHEMATIC DIAGRAM

EEC36F07
Accelerator pedal position sensor
ECM harness
F39-3 F39-4
Idle isignal signal —
,,,,,, switeh | (.12 |
24 21 22 Fuse 3 N2 ]
— 33
oA L 6 | * | 4 J
6 2 4 L]
Accelerator pedal position
sensor Cco8 Co08
ECM
F39-2
Power GND GND
24 34 35
1 3
Accelerator pedal position
sensor cos
ECM harness
(7 lells -~ -1-J| [z e] (ells) -[a] [2]1]
(ol [T T-T-T-Tol~]|||rel-T17[ - [15[1a[ - [12[11]10[ o[ -] l-T-T-T-T-T-1T-T-T"
ler] - [~ [~ [ Teefaa] * 1]~ ]| ||~ [24] (23] 22] (2] 20] || ||[27] - [25[24] - [ -~ 0] 10] - [ ]
[~ [-Te2[-["] [ 28] | || Lsa] - [s2] 1] (- 1-1] ||CssTalss] s2[a1]s0] [~
F39-4 F39-3 F39-2
SNBFL8035L
MONITOR SCAN TOOL DATA  css72830

1. Connect scan tool to the self-diagnosis connector.

Warm up the engine to the normal operating temperature.
Turn the electric equipment and air conditioner OFF.

Monitor "Accelerator Pedal Position Sensor" parameter on the scan tool.
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1.3. CURRENT DATA 1.3. CURRENT DATA
N N
% |[ENGINE SPEED ] rpn % |[ENGINE SPEED 758  rpnm
% |WATER TEMP. 69.8 °C % |WATER TENP. 66.8 °C
% |STARTER KEY ON % |STARTER KEY ON
% |STARTER SWITCH OFF u % |STARTER SWITCH OFF -
] COMPENSATED ACC. POS. ] COMPENSATED ACC. POS.
% |BATTERY VOLTAGE 25.1 U % |BATTERY VOLTAGE 28.8 V
% |[FINAL FUEL Q -50. Ann3st % |[FINAL FUEL Q 1.4 nn3st
*¥ |[FINAL PUMP DRY.DUTY 8.8 X * |[FINAL PUMP DRVY.DUTY 33.5 X%
Y Y
[F1% | [paRT| [TOT | [HELP||LINE||REC | [FI® | [PART| [TOT | [HELP| [LINE]||REC |

1.3. CUBRRENT DaTsA

EOX X X O®E X X X

ENGINE SPEED 2888 rpn
WATER TEHP. 68.8 “C
STARTER KEY ON
STARTER SWITCH OFF

COHPENSATED ACC. POS. 28.5 X

BATTERY WOLTAGE Z8.1 W
FINAL FUEL Q@ 14.7 mndst
FINAL PUHMF DEV.DUTY Z.e

¥

[F1% | [PaRT||[TOT ||HELP||LINE||REC |

Accelerator pedal position sensor data at ignition ON

Accelerator pedal position sensor data at 2,000rpm

TERMINAL & CONNECTOR INSPECTION

Refer to DTC P0112.

SIGNAL INSPECTION

1.

Si
1)
2)

3)

E0AA4898

gnal Voltage Inspection

E87B71E7

SUDFL8049L

Leave the accelerator pedal sensor connector(C08) and ECM(F39-4) installed.

Turn the ignition ON. The engine stops.

Measure voltage between terminal 2 of accelerator pedal position sensor harness connector and chassis ground.

Accelerator pedal position sensor data at idle
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[Sensor side] 1.8. SIMU-SCaN

Terminal 1: Power

F
Terminal 2: SNR1,2 ¥ (ENGINE SPEED A TpM
cos Terminal 3: GND COMPENSATED ACC.FOS. A.8
Terminal 4: Idle S/W power supply(B+) *
| Terminal 6: Idle S/W BATTERY VOLTAGE 25.3 v
VEHICLE SFPEED
3 2 1 ]
UOLT HMETER
i

0 H.62 V CH A

MAX © B.65 U HMIN : -B.A3 U
— [METR]| [81MU]| [DEL | [FIX |

» With accelerator pedal position sensor connector
installed (At IG ON)

SNBFL8021L

4) Measure voltage between terminal 21 of ECM connector and chassis ground.

[ECM]
F39-4 Terminal 21: SNRH1

SNBFL8022L
M Specification: Accelerator pedal position signal power approx.0.13V(When not operating)

5) Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Signal Open Inspection" procedure.
Signal Open Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 2 of accelerator pedal position sensor harness connector(C08) and termi-
nal 21 of ECM connector(F39-4).
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FUEL SYSTEM

Terminal 1: Power

Terminal 21: SNR1

Terminal 2: SNR1,2 F39-4
co8 Terminal 3: GND
= Terminal 4: Idle S/W power supply(B+)
Terminal 6: Idle S/W I 7 I 6 “ 5 " " " " " " " * I
E‘r 3 2 1 \’:‘ |
* * * * * * * * 9 *
LG 4J [27] < | =] |~ [22]21] * |19] * |

I* *32* *I

[ Teg]

O

B Specification: Continuity(Below1.0R )
4) s the resistance measured within specification?

YES
» Go to "Signal Short to Ground Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.
3. Signal Short to Ground Inspection

1) Turn the ignition OFF.

SNBFL8023L

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 2 of accelerator pedal position sensor harness connector(C08) and chas-

sis ground.

Terminal 1: Power
cos Terminal 2: SNR1,2
Terminal 3: GND

E‘( [1 Terminal 4: Idle S/W power supply(B+)
1

Terminal 6: Idle S/W

O

4) Measure resistance between terminal 21 of ECM connector and chassis ground.

SNBFL8025L
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[ECM]
F39-4 Terminal 21: SNR1

SNBFL8026L

B Specification: Infinite
5) Is the resistance measured within specification?

YES

» Go to "Power Supply Inspection” procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

POWER SUPPLY INSPECTION  ecssose

1. Power Supply Voltage Inspection

1) Leave accelerator pedal position sensor connector(C08) and ECM connector(F39-2) installed.

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of accelerator pedal position sensor harness connector(C08) and chassis
ground.
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Z.6 HULTI-METER

[Sensor side]
. VOLT ¢ CH A )
Terminal 1: Power
Terminal 2: SNR1,2
cos Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)
1 Terminal 6: Idle S/'W '

‘PP
T

|| HaX 5.12 UV HIN : -8.88 V

407 PRESS [ENTER] TO RESET MaAx & HMIN

A [voLt| [PERI|| R || 1 ||TEMP||PRES]

- » With accelerator pedal position sensor connector
disconnected/connected(At IG ON)

SNBFL8027L

4) Measure voltage between terminal 24 of ECM connector and chassis ground.

[ECM] Terminal 24: Power

|
[27] > [25[24] * [ * | * [2o[19] " [ *]
[35]34]33 32]31[30] * [ *]

SNBFL8032L
B Specification: Accelerator pedal position sensor signal power approx. 5.21V

5) Is the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Go to "Power Supply Open Inspection” procedure.
Power Supply open Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 1 of accelerator pedal position sensor harness connector(C08) and termi-
nals 24 of ECM connector(F39-2).
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Terminal 1: Power
Terminal 2: SNR1,2
co8 Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)

Terminal 24: Power

F39-2

E‘( 1 Terminal 6: Idle S/W
3 2 1 \’:‘

Lell sl ~[ s8] [2]1]

L6 * AJ I* * * * * * * * * *I
O [27] * T25]24] * [ * [ * T2o[19] * [ *1]
[35]34]33] [32]31] 30 * | * ]

Q)

M Specification: Continuity(Below1.0% )
4) s the resistance measured within specification?

YES

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

Power Supply Short to Ground Inspection

1) Turn the ignition OFF.

SNBFL8029L

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 1 of accelerator pedal position sensor harness connector(C08) and chas-

sis ground.

Terminal 1: Power
cos Terminal 2: SNR1,2
Terminal 3: GND

Terminal 4: Idle S/W power supply(B+)
E‘r 3| o 1 \’j Terminal 6: Idle S/W

4) Measure resistance between terminals 24 of ECM connector and chassis ground.

SNBFL8031L



FL -126

FUEL SYSTEM

[ECM]

F39-2

1

Lell sl ~[ s8] [2]1]
* * * * * * * * * *I
[27] > [25[24] * [ * | * [2o[19] * [ *]
[35]34]33] [32]31] 30 * | * ]

Terminal 24: Power

B Specification: Continuity(Below1.0Q )

5) Is the resistance measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

Q)

SNBFL8032L

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  erozssss

1.

Ground Voltage Drop Inspection

1) Disconnect accelerator pedal position sensor connector(C08).

2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 3 of accelerator pedal position sensor harness connector and chassis

ground.
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Torminal 1: P Z.6 MULTI-HETER
erminal 1: Power
Terminal 2: SNR1,2 WABE (6 2] ()0

cos Terminal 3: GND

] Terminal 4: Idle S/W power supply(B+)
Terminal 6: Idle S/W

3 2 1 -
]
gl

M|

0 HAa¥ : =-8.81 U HIN : -8.86 U
PRESE [ENTER]1 TO RESET HMas & MIN
- voLt| [PERI|| R || 1 |[TEMP||PRES]

M Specification: Ground Voltage Drop - Within 200mV
4) Is the ground voltage drop measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

SNBFL8033L

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"

procedure.
Ground Open Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 3 of accelerator pedal position sensor harness connector and terminals

34,35 of ECM connector(F39-2).

Terminal 1: Power
Terminal 2: SNR1,2
Terminal 3: GND

Terminal 34: GND
Terminal 35: GND

Terminal 4: Idle S/W power supply(B+) F39-2
] Terminal 6: Idle S/W |—|’—|
E(s 2 1\’3
Lellsl -3 [2]1]
T 1+ T T T
O [27] * [25]24] * | * [ * J20]19] * | * |
[35] 34] 33 32[ 3130 * | * |

@ I

SNBFL8034L
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B Specification: Continuity(Below1.0R )

4) s the resistance measured within specification?

YES
» Go to "Component Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esacosne
1. Accelerator Pedal Position Sensor Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08).

3) Measure resistance between terminals 1-2, 2-3, 1-3 of accelerator pedal position sensor connector.

o 2] . e el p
o] o -1

0

—_—
[0)}
*
N

|

Q) © —0®—

Resistance between terminals of accelerator pedal position sensor

Terminals 1-2(Not operating) Terminals 1-2(Operating) Terminals 1-3(Not operating) Terminals 1-3(Operating)
Approx. 2.67kR Approx. 1.06k% Approx. 2.64kQ Approx. 2.64kQ
Terminals 2-3(Not operating) Terminals 2-3(Operating)
Approx. 0.732k% Approx. 2.59kR

SUDFL8064L

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace accelerator pedal position sensor and then go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR  &7208002

Refer to DTC P0112.
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IDTC P0123 PEDAL SENSOR NO.1 SIGNAL HIGH |

COMPONENT LOCATION  ccosssrz

Accelerator pedal position sensor

SUDFL8046L

DESCRIPTION  eipososs

1.

GENERAL DESCRIPTION

Electronic control fuel injection is injected by engine control module(ECM) via factors received from various compo-
nents.

The accelerator pedal position sensor detects pedal position and sends signal to ECM. It is composed of two poten-
tiometers(dual variable resistor type). Power supply is provided separately to detect acceleration condition exactly.
The voltage of accelerator pedal position sensor is generated by potentiometer and the position of accelerator pedal
is calculated by using characteristic curve programmed beforehand.

DTC DESCRIPTION

When the accelerator pedal sensor "1" outputs above 4.2V for more than 524.3ms, the ECM judges this as a fault
and DTC is set. The possible causes are defective sensor, wiring problem etc. When the accelerator pedal sensor
"1" is defective, ECM is controlled by using data of the accelerator pedal sensor "2" and the vehicle is being driven
in normal condition.

DTC DETECTING CONDITION  eascorea

Item Detecting Condition Possible Cause

DTC Strategy ¢ \oltage monitoring e Wiring problem
Enable Conditions « IG ON/ Running * Defective sensor
Threshold Value e Above 4.2V
Diagnosis Time ¢ 524.3ms or more
Fail Safe Fuel Cut No e When sensor "1"

Fuel Limit No is defective, ECM

uses data of sensor
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SPECIFICATION 260240

Terminals 1-2(Not operating)

Terminals 1-2(Operating)

Terminals 1-3(Not operating)

Terminals 1-3(Operating)

Approx. 2.67kR2

Approx. 1.06k<2

Approx. 2.64k<2

Approx. 2.64k<

Terminals 2-3(Not operating)

Terminals 2-3(Operating)

Approx. 0.732kR2

Approx. 2.59k

3.85V

Sensor connector
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SCHEMATIC DIAGRAM  cessssso

Accelerator pedal position sensor
ECM harness
i F39-3 | | F39-4
Idle : Esignal signal; ]
switch i i1 2_ |
T ' 3 2 1
24 21 22 | Fuse |
—i 33
oA LB . 4J
6 2 4 L]
Accelerator pedal position
sensor Cco8 Cco8
ECM
F39-2
Power GND GND
24 34 35
1 3
Accelerator pedal position
sensor cos

ECM harness

[z e s~ T~ T -0~z ]e] lells][-Ts] [2]1]

L[ D000 Lol |[rel - [17[ - [15[1a[ - [12[11]10[ o[ - ] HERERRREERE

[az[ « [+ [+ [~ Jeefat] * [1o] *J|| || [+ [ [24] [ 23] 22] [21] 20] || [|[27] * [25[2a] ~ [ * [+ [20[19] * [ *]

[~ [-Jse] -] [~ Tes] | ||+ ]84l - [s2] 1] [~T-]| |[ss]salss]
F39-4 F39-3 F39-2

SNBFL8035L

MONITOR SCAN TOOL DATA ecs7erss

1. Connect scan tool to the self-diagnosis connector.
2.  Warm up the engine to the normal operating temperature.
3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Accelerator Pedal Position Sensor" parameter on the scan tool.
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1.3. CURRENT DATA 1.3. CURRENT DATA
& &
ENGINE SPEED G rpm ENGINE SPEED 758 rpn
WATER TEMP. 69.8 °C WATER TEMP. 66.8 °C
STARTER KEY ON STARTER KEY ON
STARTER SWITCH OFF - STARTER SWITCH OFF -

XX XK X X X X X

COMPENSATED ACC.POS.

BATTERY VOLTAGE 23.1 v
FINAL FUEL Q =58, Brn3st
FINAL PUMP DRV.DUTY 8.8 X

¥

[F1% | [PaRT||[TOT | |HELP||LINE||REC |

1.3. CURRENT DaTrA

EOX X X O®E X X X

ENGINE SPEED ZBBE  rpn
WATER TEHP. 68.8 “C
STARTER KEY ON
STARTER SWITCH OFF

COMPENSATED ACC. POS.

BATTERY VOLTAGE Z8.1 W
FINAL FUEL Q 14.7 mnm3st
FINAL PUMPF DRV.DUTY 328 X

¥

[F1% | [PaRT]| [TOT | [HELP||LINE||REC |

Accelerator pedal position sensor data at ignition ON

Accelerator pedal position sensor data at 2,000rpm

TERMINAL & CONNECTOR INSPECTION

Refer to DTC P0O112.

SIGNAL INSPECTION

1. Si
1)
2)

3)

EA584218

gnal Voltage Inspection

E719986F

X ¥ X X X X X X

COMPENSATED ACC. POS.

BATTERY WOLTAGE Z8.8 VU
FINAL FUEL Q 18.4 mn3st
FINAL PUHMP DRV.DUTY 33.5 %

¥

[F1% | [PaRT||[TOT | [HELP||LINE||REC |

SUDFL8049L

Leave the accelerator pedal sensor connector(C08) and ECM(F39-4) installed.

Turn the ignition ON. The engine stops.

Measure voltage between terminal 2 of accelerator pedal position sensor harness connector and chassis ground.

Accelerator pedal position sensor data at idle
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[Sensor side] 1.8. SIMU-SCAN
Terminal 1: Power i
Terminal 2: SNR1,2 * [ENGINE SPEED a8 rpm
cos Terminal 3: GND COMPENSATED ACC. POS. 8.a
Terminal 4: Idle S/W power supply(B+) *
— Torminal 6. Idle SAV BATTERY VOLTAGE Z25.3 U
VEHICLE SPEED
3 (2|1 T
VOLT HETER
6 4
0 E c EIE U CH A
MA¥ : B.65 V HIN : -B.83 V
— [METR| [s81MU| |DEL | [FI¥ |

» With accelerator pedal position sensor connector
installed (At IG ON)

SNBFL8021L

4) Measure voltage between terminal 21 of ECM connector and chassis ground.

[ECM]
F39-4 Terminal 21: SNR1

O

SNBFL8022L
B Specification: Accelerator pedal position signal power approx.0.13V(When not operating)

5) Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Signal Short to Power Inspection" procedure.
2. Signal Short to Power Inspection
1) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 2 of accelerator pedal position sensor harness connector(C08) and chassis
ground.
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Terminal 1: Power Z.6 MULTI-HMETER
Terminal 2: SNR1,2 YOLT ¢ CH & )
Cco8 Terminal 3: GND

Terminal 4: Idle S/W power supply(B+)

Terminal 6: Idle S/W
{3 > 1“; -U 03 U
[}
el ]l
0 Mak a.88 YV HMIN : -A.86 VY

I PRESS [ENTER]1 TO RESET Hax & MIN

voLt| [PERI|| R || 1 ||TEMP||PRES]

SNBFL8024L

4) Measure voltage between terminal 21 of ECM connector and chassis ground.

[ECM]
F39-4 Terminal 21: SNR1

SNBFL8022L

B Specification: Below 0~0.1V
5) Is the voltage measured within specification?

YES

» Go to "Power Supply Inspection” procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

POWER SUPPLY INSPECTION  escsscct
1. Power Supply Voltage Inspection

1) Leave accelerator pedal position sensor connector(C08) and ECM connector(F39-2) installed.

2) Turn the ignition ON. The engine stops.
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FUEL SYSTEM

3)
ground.
[Sensor side]

Terminal 1: Power
Terminal 2: SNR1,2

cos Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)

| Terminal 6: Idle S/'W

AR

4)

5)

Q)

Measure voltage between terminal 1 of accelerator pedal position sensor harness connector(C08) and chassis

Z.6 NULTI-HMETER

VOLT ¢ CH A 2

2.06

Max 5.12 UV HIN :

PRESS [ENTER] TO RESET MaAx & HMIN

U

-A.88 U

[voLt| [PERI|| R || 1 ||TEMP||PRES]

» With accelerator pedal position sensor connector

disconnected/connected(At IG ON)

Measure voltage between terminals 24 of ECM connector and chassis ground.

[ECM]

F39-2

1

Terminal 24: Power

Lell s ~[s3] [2]1]
**********I
[27] > T25]24] * [ > T2o[19] * [ * |
[35]34]33 32[ 3130 * | *]

O

B Specification: Accelerator pedal position sensor signal power approx. 5.21V

Is the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Go to "Power Supply Short to Power Inspection”" procedure.

2. Power Supply Short to Power Inspection

1)
2)

SNBFL8027L

SNBFL8028L

Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

Turn the ignition ON. The engine stops.
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3) Measure voltage between terminal 1 of accelerator pedal position sensor harness connector and chassis ground.

Terminal 1: Power Z.6 MULTI-METER
Terminal 2: SNR1,2 VOLT ¢ CH & 3
co8 Terminal 3: GND

Terminal 4: Idle S/W power supply(B+)

- Terminal 6: Idle S/W
IR -0.03 V
[ |
407 MAX © ©B.88 U MIN : -B.86 U

PRESS [ENTER1 TO RESET HMaAx & MIN

voLt| [PERI|| R || 1 |[TEMP||PRES]

SNBFL8030L

4) Measure voltage between terminals 24 of ECM connector and chassis ground.

[ECM] : .
F39-2 Terminal 24: Power

1

Lell sl - 3] [2]1]

* * * * * * *

|
[27] * J25]24] = [ * 1 T2ol19] * [ * ]
[35]34]33 32| 31[30] * [ *]

V)

SNBFL8028L

B Specification: Below 0~0.1V
5) Is the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  esso0res

1. Ground Voltage Drop Inspection

1) Disconnect accelerator pedal position sensor connector(C08).
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2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 3 of accelerator pedal position sensor harness connector and chassis

ground.
Terminal 1: P Z.6 MULTI-HETER
erminal 1: Power
Terminal 2: SNR1,2 VOLT ¢ CH A )
cos Terminal 3: GND
1 Terminal 4: Idle S/W power supply(B+)

l:( \’] Terminal 6: Idle S/W U 03 U
3| 2| 1 -

[ ]
07 MHad : -B8.81 YV HIN : -8.86 VU

PRESS [ENTER]1 TO RESET HMax & HMIN

voLt | [PERI|| R || 1 ||TEMP||PRES]

SNBFL8033L

B Specification: Ground Voltage Drop - Within 200mV
4) Is the ground voltage drop measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"
procedure.

Ground Open Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 3 of accelerator pedal position sensor harness connector and terminals
34,35 of ECM connector(F39-2).
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Terminal 1: Power
Terminal 2: SNR1,2

Terminal 3: GND Terminal 34: GND
erminal 3: .
Terminal 35: GND
Ccos Terminal 4: Idle S/W power supply(B+) F39-2 I
1 Terminal 6: Idle S/W Iﬁl
[:( 3 2 1 \’j
Lellsfl ]3] [2]1]
L ( * 4 J * * * * * * * * * * I
O [27] * [25]24] * [ * | * [20[19] * [ * |
[35]34] 33 32[31] 30 * | *|

@ l

B Specification: Continuity(Below1.0R )

SNBFL8034L

4) s the resistance measured within specification?

YES
» Go to "Component Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ecresocc
1. Accelerator Pedal Position Sensor Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08).

3) Measure resistance between terminals 1-2, 2-3, 1-3 of accelerator pedal position sensor connector.
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Resistance between terminals of accelerator pedal position sensor

Terminals 1-2(Not operating) Terminals 1-2(Operating) Terminals 1-3(Not operating) Terminals 1-3(Operating)
Approx. 2.67kR Approx. 1.06k% Approx. 2.64kQ Approx. 2.64kQ
Terminals 2-3(Not operating) Terminals 2-3(Operating)
Approx. 0.732k% Approx. 2.59kR2

SUDFL8064L

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace accelerator pedal position sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ei4sce

Refer to DTC P0112.
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IDTC P0182 FUEL TEMP. SENSOR LOW INPUT

COMPONENT LOCATION  essecass

Fuel temperature sensor

DESCRIPTION

EBA5A25F

1. GENERAL DESCRIPTION
Fuel temperature sensor is installed on the right side of fuel pump. The fuel temperature sensor measures fuel
temperature and sends signal to ECM. ECM corrects fuel injection amount at cold engine or hot engine by using the

signal.

2. DTC DESCRIPTION
When the fuel temperature sensor outputs below 0.15V for more than 9,986.3ms, the ECM judges this as a fault
and DTC is set. The possible causes are defective sensor, wiring problem and short to terminal 27 of ECM con-
nector(F39-1) etc. The vehicle is being driven, but black smoke and a lack of engine power may occur since fuel
correction is stopped according to the fuel temperature.

DTC DETECTING CONDITION

E8F5A2BB

SUDFL8067L

Item

Detecting Condition

Possible Cause

DTC Strategy

* \oltage monitoring

Enable Conditions e IG ON

Threshold Value ¢ Below 0.15V

Diagnosis Time ¢ 9,986.3ms or more

Fail Safe Fuel Cut No e At starting:
Fuel Limit Yes . ;Oi()i;cl;egFeil)r:iggd)riving:
MIL OFF 40°C(Fixing)

e Wiring problem

¢ Defective sensor

e Short to terminal 27 of
ECM(F39-1)
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SPECIFICATION  coos4ase
Temperature('C) | Terminal 1,2 resistance(R)
0 5.74
10 3.70
20 2.45 + 0.24
30 1.66 Sensor connector
40 1.15
50 0.81 Terminal 1: Fuel temperature sensor signal
60 0.58 Terminal 2: Sensor ground
SUDFL8068L
SCHEMATIC DIAGRAM ei2r2a08
Fuel temperature sensor
ECM harness
| F393 | | Fae1
: | {Fuel temperature!
| Ground | {sensorsignal |
21 27 /@@
2 1
Fuel temperature sensor E16 E16
ECM harness
(7)le s af-2]1] (7] 6]
[-[-[-[-[-T-[nt0[0(8] Lo » [17[ - [15]14] - [42]11[10][ 9 [ - |
([ [-Teefot] -] L1o] - | L[ [~ [e4] (23] 22] [21] 20]
B L] 7] -] [~ [aaf - [a2] R L[]
F39-1 F39-3
SNBFL8036L
MONITOR SCAN TOOL DATA  esoroess

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.
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4. Monitor "Fuel temperature" parameter on the scan tool.

NOTE

Fuel temperature sensor data are changed by driving condition depending on DTC detecting condition. In case of
fail safe. be sure to check that fuel temperature at starting is fixed at -20°C and fuel temperature at idle and running
is fixed at 40°C.

1.3. CURRENT DATA 1.3. CUBRENT DATA
i F
* |[ENGINE SPEED ] rpmn ¥ |[ENGINE SPEED 798 rpn
* |INTAKE AIR TEMPERATURE 28.8 °C * |INTAKE AIR TEMPERATURE 16.8 °C
¥ |WATER TEHP. 55.8 °C * (WATER TEHMP. 54.8 °C
* [INTAKE MANIFOLD PRESS. 181 kPa * [INTAKE MANIFOLD PRESS. 181  kPa
* |ATOM. PRESSURE 182  kPa * |ATOM. PRESSURE 182  kPa
* |[FINAL FUEL Q -58. Bnm3st * |[FINAL FUEL Q 9.8 nndst
* |[FINAL PUMP DRY.DUTY 8.8 * |[FINAL PUMP DRV.DUTY 35.8 X%
e FUEL TEMP. 25.8 °C LA FUEL TEMP. 24.0 °c =
Y Y
[F1¥ | [PaRT]| [TOT | [HELP||[LINE] [REC | [F1¥ | [PaRT] [TOT | [HELP]||[LIME| [REC |
Fuel temperature sensor data at ignition ON Fuel temperature sensor data at idle

SUDFL8070L

TERMINAL & CONNECTOR INSPECTION  es7asies

Refer to DTC P0O112.

SIGNAL INSPECTION  ecaeicio

1. Signal Voltage Inspection
1) Leave the fuel temperature sensor connector(E16) installed.
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of fuel temperature sensor harness connector and chassis ground.
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Sensor side 1.8. SIMU-SCAN
Terminal 1: Fuel temperature sensor signal | % |[ENGINE SPEED A rpm 4
E16 Terminal 2: Sensor ground * |INTAKE AIR TEMPERATURE 39.8 °C
* WATER TEHMP. 53.8 °C
% EAFUEL. TEHP. Z29.8 °C '
UOLT HETER

—Q— 1.89 Ve

p— MAX @ 1.98 Y MIN @ -B.@A1 V
[METR] [81MU]| [DEL | [FIX |

» With fuel temperature sensor connector installed (At IG ON)

SUDFL8071L

B Specification: Fuel temperature sensor signal power approx.1.25V(When installing)
Note: Voltage value is changed depending on fuel temperature.

4) s the voltage measured within specification?

YES

» Go to "Component Inspection" procedure.

» Go to "Signal Open Inspection" procedure.
2. Signal Open Inspection
1) Turn the ignition OFF.
2) Disconnect fuel temperature sensor connector(E16) and terminal 27 of ECM connector(F39-1).

3) Measure resistance between terminal 1 of fuel temperature sensor harness connector(E16) and terminal 27 of
ECM connector(F39-1).

Terminal 1: Fuel temperature sensor signal
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YES

» Go to "Signal Short to Ground Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.
Signal Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect fuel temperature sensor connector(E16) and ECM connector(F39-1).
3) Measure resistance between terminal 1 of fuel temperature sensor harness connector(E16) and chassis ground.

Terminal 1: Fuel temperature sensor signal

Terminal 2: Sensor ground
E16

00

Q)

SUDFL8073L

B Specification: Infinite
4) s the resistance measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eissosce

1.

Ground Voltage Drop Inspection
1) Disconnect fuel temperature sensor connector(E16).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 2 of fuel temperature sensor harness connector and chassis ground.
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2.6 MULTI-METER
VOLT ¢ CH A 2

Terminal 1: Fuel temperature sensor signal

Terminal 2: Sensor ground
E16

00 -0.03 V

PRESE [ENTER]1 TO RESET HAX & MIN

lvoLt| [PERI|| R || 1 ||TEMP||PRES|

SUDFL8074L

B Specification: Ground Voltage Drop - Within 200mV
4) Is the ground voltage drop measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"
procedure.

Ground Open Inspection

1) Turn the ignition OFF.

2) Disconnect fuel temperature sensor connector(E16) and ECM connector(F39-3).

3) Measure resistance between terminal 2 of fuel temperature sensor harness connector and terminals 21 of ECM

connector(F39-3).

. . . F39-3 Terminal 21: Sensor ground
Terminal 1: Fuel temperature sensor signal

E16 Terminal 2: Sensor ground

(s QT2 +1]
2 [19] = [17] = [ 15[ 14] ~ [ 12] 11] 10] o] * |
[T+ T*J24] [ 23] 22] 21] 20|

| * [34] * [32] L[] I

Q)

B Specification: Continuity(Below1.0Q )

SNBFL8038L

4) s the resistance measured within specification?



DTC TROUBLESHOOTING PROCEDURES

FL -147

YES
» Go to "Component Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  errroare
1. Fuel temperature Sensor Inspection
1) Turn the ignition OFF.
2) Disconnect fuel temperature sensor connector(E16).

3) Measure resistance between terminal 1 and 2 of fuel temperature sensor connector.

Temperature('C) | Terminal 1,2 resistance(R)
0 5.74
10 3.70
20 2.45 £ 0.24
30 1.66
40 1.15
50 0.81
60 0.58
E16

Terminal 1: Fuel temperature sensor signal
Terminal 2: Sensor ground

80

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace fuel temperature sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eossoces

Refer to DTC P0O112.

SUDFL8076L
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IDTC P0183 FUEL TEMP. SENSOR HIGH INPUT |

COMPONENT LOCATION  ci92n0n7

Fuel temperature sensor

SUDFL8067L

DESCRIPTION  ecosizce

1. GENERAL DESCRIPTION
Fuel temperature sensor is installed on the right side of fuel pump. The fuel temperature sensor measures fuel
temperature and sends signal to ECM. ECM corrects fuel injection amount at cold engine or hot engine by using the
signal.

2. DTC DESCRIPTION
When the fuel temperature sensor outputs above 4.85V for more than 9,986.3ms, the ECM judges this as a fault
and DTC is set. The possible causes are defective sensor, wiring problem and open in terminal 27 of ECM con-
nector(F39-1) etc. The vehicle is being driven, but black smoke and a lack of engine power may occur since fuel
correction is stopped according to the fuel temperature.

DTC DETECTING CONDITION  coossrsr

Item Detecting Condition Possible Cause
DTC Strategy ¢ \oltage monitoring * Wiring problem
Enable Conditions e |G ON . g?::t;xet:ﬁ:;c:l 57 of
Threshold Value ¢ Above 4.85V ECM(F39-1)
Diagnosis Time ¢ 9,986.3ms or more
Fail Safe Fuel Cut No e At starting:
Fuel Limit Yes -20°C(Fixing)

¢ At idle and driving:
MIL OFF 40°C(Fixing)
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SPECIFICATION

E337824C
Temperature('C) | Terminal 1,2 resistance(R)
0 5.74
10 3.70
20 2.45 + 0.24
30 1.66 Sensor connector
40 1.15
50 0.81 Terminal 1: Fuel temperature sensor signal
60 0.58 Terminal 2: Sensor ground
SUDFL8068L
SCHEMATIC DIAGRAM esrsssce
Fuel temperature sensor
ECM harness

| F39-3 | | F3%1 |
: | |Fuel temperature;
| Ground {sensorsignal _|

21 27 /@@

2 1
Fuel temperature sensor E16 E16
ECM harness

(7)lellsal-2]1] (z)le] [s[-J[-12] 1]

[-[-[-[-T-T-Tn[t0] 0 8] (1o » [17[ - [15[1a[ - [12][ 11[10[ 9 [ - |

[~ [-Teefot] -] 1o - | L[ T~ [o4] [23[22] [21] 20]

B -] 7] - | [~ o4l - [a2] -] -]

F39-1 F39-3
SNBFL8036L

MONITOR SCAN TOOL DATA

E605CF76

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.
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FUEL SYSTEM

4.

Monitor "Fuel temperature" parameter on the scan tool.

NOTE

Fuel temperature sensor data are changed by driving condition depending on DTC detecting condition. In case of
fail safe. be sure to check that fuel temperature at starting is fixed at -20°C and fuel temperature at idle and running

is fixed at 40°C.

1.3. CURERENT DATA

F
¥ |[ENGINE SPEED a rpM
* (INTAKE alR TEMPERATURE 28.8 °C
¥ |UATER TENF. 55.8 °C
¥ INTAKE MANIFOLD PRESS. 161 kPa
¥ |ATOM. PRESSURE 182 kPa
¥ [FINAL FUEL Q =58, Bnn3st
* |FINAL PUMF DEV.DUTY 8.8 X
E S FUEL TEMP. 25.8 °cC .
¥

[FI® | [PaRT]||[TOT | [HELP||LIME| [REC |

Fuel temperature sensor data at ignition ON

TERMINAL & CONNECTOR INSPECTION

Refer to DTC P0112.

SIGNAL INSPECTION  eosooozr

1.

Signal Voltage Inspection

ED22C36A

1.3. CURRENT DATA
A

% [ENGINE SPEED 758 rpm

% [INTAKE AIR TEMPERATURE 16.8 °C

% [WATER TEMP. 54.8 °C

% [INTAKE MANIFOLD PRESS. 181 kPa

% |ATOM. PRESSURE 182  kPa

% [FINAL FUEL Q 9.8 nn3st

% [FINAL PUMP DRV.DUTY 35.8 %

S FUEL TEMP. 24.6_°c ||
Y

[F1% | [PaRT||[TOT | [HELP||LINE||REC |

Fuel temperature sensor data at idle

1) Leave the fuel temperature sensor connector(E16) installed.

2) Turn the ignition ON. The engine stops.

SUDFL8077L

3) Measure voltage between terminal 1 of fuel temperature sensor harness connector and chassis ground.
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Terminal 1: Fuel temper

\V
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4) Is the voltage measured within specification?

YES
» Go to "Ground Circuit Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  esssases

1. Ground Voltage Drop Inspection
1) Disconnect fuel temperature sensor connector(E16).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 2 of fuel temperature sensor harness connector and chassis ground.

2.6 MULTI-METER
VOLT ¢ CH A 2

Terminal 1: Fuel temperature sensor signal

Terminal 2: Sensor ground
E16

00 -0.03 V

PRESE [ENTER]1 TO RESET HAX & MIN

lvoLt| [PERI|| R || 1 ||TEMP||PRES|

SUDFL8074L

B Specification: Ground Voltage Drop - Within 200mV
4) Is the ground voltage drop measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"
procedure.

2.  Ground Open Inspection
1) Turn the ignition OFF.

2) Disconnect fuel temperature sensor connector(E16) and ECM connector(F39-3).
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Measure resistance between terminal 2 of fuel temperature sensor harness connector and terminals 21 of ECM
connector(F39-3).

F39-3

. . Terminal 21: Sensor groun
Terminal 1: Fuel temperature sensor signal e a Sensor ground

E16 Terminal 2: Sensor ground

Lzlel [~ [ -ll2] 1]

2 [19] = [17] = | 15[ 14] = [ 12] 11] 10] o] * |
[T+ 1+*Te4] [ 23] 22] 21] 20|

| - [34] * [32] L] L1l

O

M Specification: Continuity(Below1.0% )

SNBFL8038L

4) s the resistance measured within specification?

YES

» Go to "Component Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ceosasos
1. Fuel temperature Sensor Inspection
1) Turn the ignition OFF.
2) Disconnect fuel temperature sensor connector(E16).

3) Measure resistance between terminal 1 and 2 of fuel temperature sensor connector.
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Temperature(C) | Terminal 1,2 resistance(R)
0 5.74
10 3.70
20 245 £ 0.24
30 1.66
40 1.15
50 0.81
60 0.58
E16

Terminal 1: Fuel temperature sensor signal
Terminal 2: Sensor ground

80

SUDFL8076L

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace fuel temperature sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR exrses

Refer to DTC P0112.
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IDTC P0192 C/RAIL PRESSURE SENSOR SIGNAL LOW

COMPONENT LOCATION

EA41ABE7

Fuel rail pressure sensor

Output Voltage(V)

200

Pressure(MPa)

DESCRIPTION

E1F9D177

1. GENERAL DESCRIPTION
Rail pressure sensor converts fuel pressure in rail into voltage signal and sends signal to ECM. ECM uses the signal
to determine fuel amount. The sensor element which converts pressure into electric signal is connected to diaphragm
and is activated like a analog resistance. The resistance changes with diaphragm change of rail pressure At this time,
rail pressure is converted into electric signal. The bridge circuit of diaphragm is amplified into 0.5~4.2V(0~2,000bar)
and is displayed into voltage.

2. DTC DESCRIPTION
If rail pressure sensor is detected below 0.7V for 200ms or more, ECM judges this as a fault and DTC is set. The
possible causes may be faulty common rail pressure sensor, defective wiring & resistance, short to terminals 20, 25,
31 of ECM connector(F39-2). The vehicle can be driven but lack of engine power will occur since ECM controls fuel
amount to below 63m/st at 450 bar of fuel pressure in case of fail safe.

DTC DETECTING CONDITION

E049D6AD

SUDFL8079L

Item

Detecting Condition

Possible Cause

DTC Strategy

Voltage monitoring

¢ Faulty common rail pressure

sensor

¢ Defective wiring & resistance
e Short to terminals 20, 25, 31

of ECM connector(F39-2)

Enable Conditions ¢ Running
Threshold Value e Below 0.7V
Diagnosis Time ¢ 200ms or more
Fail Safe Fuel Cut No e Fuel amount is limited
3
Fuel Limit Yes ta‘: Zg'(;"’t‘)’a??mm /st
MIL ON e Lack of engine power
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FUEL SYSTEM

SPECIFICATION

E4005CDD

Rail pressure sensor

Specification

Output voltage

Below 1.7V (At idle after engine warming-up)

Rail pressure

350~500 bar(Engine idling)

an);

Sensor connector

1.8. SIMU-SCAN
& i :
% [ENGINE SPEED 748  rpm Terminal 1: Power
° Terminal 2: Signal
* |WATER TENP. 66.8  "C Terminal 3: Ground
ESREAL C-R PRESSURE 48.9 HPa
* |ITARGET CAR PRESSURE 41.8 HPa
L
UOLT HMETER
Resistance Specification(20°C)
1 . EE u CH & 1,2 3 KQ
1,3 13 KQ
MAK @ 1.68 V MIN : -8.82 V 2,3 16.4 KQ
[METR| [sIMU] [DEL | [F1% |
SUDFL8080L
SCHEMATIC DIAGRAM  esea2080
Fuel pressure sensor
ECM
F39-2
Ground Power  signal signal
33 25 31 20
3 1 2
Fuel pressure sensor E13

ECM harness

[~ 1] \5 ‘\k\H\S‘\ \‘2\“\1}
[27] - [28] 24 - [~ [ - [20]19] - [ -]

F39-2

SNBFL8039L
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WAVEFORM  ersoacos
FR 1.8 YV 508 nS 1.3. CURRENT DAaTA
Dbttt bbb 5.8 REAL C/R PRESSURE MPa
4A.4
H. @
2358 TARGET C/R PRESSURE MPa
il Y A el
: : : : x
R S S S S S S S S S S S H. 8
[F1x | [TInE| PO%E [GND | [cH | [MENU]| [FIx | |GRAP |
Check with oscilloscope waveform EeAl Check with control information

Fig1) This is waveform checked together with accelerator pedal position sensor 1 and rail pressure sensor and
it is confirmable that rail pressure sensor output is increased at sudden acceleration.

MONITOR SCAN TOOL DATA  cseozse

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.
3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Rail Pressure" parameter on the scan tool.

NOTE

SUDFL8082L

The rail pressure changes with driving conditions depending on DTC detecting condition. In case of fail safe, be sure
to check that fuel pressure is fixed to 450 bar and fuel amount is limited to below 60m/st.

B Specification: 400+£20 bar at idle
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1.3. CURRENT DaTaA 1.3. CURRENT DaTA
F F
#* |[EMGINE SPEED A rpmn ¥ (ENGINE SPEED 7oA rpm
* |INTAKE AIR TEMPERATURE 38.8 °C * (INTAKE alR TEMPERATURE 25.8 °C
* |WATER TEMP. 8.8 °C * |WATER TEMP. 75.8 °C
I REAL C/R PRESSURE A.1 HPa LA REAL C~R PRESSURE 41.8 HMPa
¥ |TARGET C-R PRESSURE 8.8 HMPa * [TARGET C-/R PRESSURE 41.8 HMPa
* |[FINAL FUEL Q -58.Bnn3st| B * [FINAL FUEL Q 9.3 mmdst|E
* |[FINAL PUMP DRY.DUTY 8.8 X * [FINAL PUMP DRY.DUTY 36.8 X
% [FUEL TEMP. 3a.e °cC * |[FUEL TEMP. 35.8 °C
¥ ¥
[F1% | [PaRT]| [TOT | [HELP|[LINE] [REC | [F1x | [paRT]| [TOT | [HELP]||[LINE| [REC |
Fuel pressure sensor data at ignition ON Fuel pressure sensor data at idle

SUDFL8083L

Fig. 1)~2) Check "Rail pressure" item at idle after engine warming-up.

Monitor pressure change of rail pressure sensor after starting the engine. Approx. 400 bar of pressure occurs at hot
idle(750rpm) and it is important to check duty of rail pressure regulator. Check that duty ratio of 36.5% shown above
service data is displayed. The service data increase depending on acceleration and load condition and rail pressure
increases to max. 1,400bar, duty of rail pressure regulator increases up to 95%.

TROUBLESHOOTING AIDS  cosreose

It is necessary for DTC related to rail pressure to diagnose high pressure fuel system and low pressure fuel system
collectively.

High pressure fuel pressure: Poor high pressure of high pressure fuel pump, the ball valve seat of rail pressure regulator
poor contact or stuck, overflow valve clogged, fuel leak of injector nozzle and return circuit

Low pressure fuel pressure: Poor fuel supply of low pressure fuel pump, fuel filter clogged

NOTE

Overflow valve plays a role to return fuel to fuel tank by opening valve to protect fuel system when common rail fuel
pressure is generated excessively more than 2,210 bar.

1.3. CURRENT DATA
5.8 REAL C/R PRESSURE MPa
Maintain remaining pressure after engine OFF
48.4
B, 8
5.8 TARGET C/R PRESSURE MPa
41.8 ______J//Wh_hr____XfH\khu___
by
B, 8
[FI1x | | GRAP |

SUDFL8084L
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Above waveform indicates pressure change of rail pressure at starting and engine OFF. It is possible to diagnose fuel
system by checking that internal pressure of common rail maintains at engine OFF and how long pressure of approx. 400
bar in common rail will take at starting.

1. Itis important for rail pressure to rise rapidly at starting.
» It is easy to diagnose what condition supply of low pressure fuel pump is, how high pressure of high pressure fuel
pump is made, that air tightness of rail pressure regulator remains, and that air tightness of injector nozzle and return
side remains.

2. ltisimportant to maintain air tightness at below 101 bar of common rail pressure regulator and decrease fuel pressure
little by little at engine OFF.

P It is easy to diagnose that air tightness of rail pressure regulator remains, and that air tightness of injector nozzle
and return side remains.

NOTE

Check after the ignition is in ON again not to lose data due to communication cut-off between scan tool and ECM
since main relay turns OFF at engine OFF.

TERMINAL & CONNECTOR INSPECTION  essearr

Refer to DTC P0O112.

SIGNAL CIRCUIT INSPECTION  exnsotap

1. Signal Voltage Inspection
1) Leave fuel pressure sensor connector(E13) connected.
2) Turn ignition ON. The engine stops.

3) Measure voltage between terminal 2 of fuel pressure sensor harness connector and chassis ground.

1.8. STHU-SCAN

Terminal 1: Power &
E13 Terminal 2: Signal % [ENGINE SPEED 8 R
Terminal 3: Ground * |UATER TEHNP. 4.8 “C
- N EMREAL C~R PRESSURE A.1 MPa (B
[( 3 2 1 )] * [TARGET C-R PRESSURE A.a MPa
L
UOLT HETER

0 A.97 U CH A

. MAX : 1.2 U HMIN : -B.82 U
- [METR| [S1MU]| [DEL | [FI% |

P With fuel pressure connector connected at ignition ON

SUDFL8085L

B Specification: Fuel pressure sensor signal power approx. 1.0V
Note : Signal power can be measured differently depending on rail pressure change.

4) Is the voltage measured within specification?

YES
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FUEL SYSTEM

» Go to "Component Inspection" procedure.

» Go to "Signal Open Inspection” procedure.
2. Signal Open Inspection

1)  Turn the ignition OFF.

2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure resistance between terminal 2 of fuel pressure sensor harness connector and terminals 20,31 of ECM

connector(F39-2).

Terminal 1: Power
E13 Terminal 2: Signal
Terminal 3: Ground

F39-2

[ ]

Terminal 20: Signal
Terminal 31: Signal

Lell s ]3]

*

*

*

* * *

*

*

[ 27

*

25

24

* * *

20

19

*

* I

[ 35

34

33|

31

30

*

*

Q)

B Specification: Continuity(Below 1.0 Q)

4) s the resistance measured within specification?
YES

» Go to "Signal Short to Ground Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

3. Signal Short to Ground Inspection

1) Turn the ignition OFF.

2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

SNBFL8040L

3) Measure resistance between terminal 2 of fuel pressure sensor harness connector and chassis ground.
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Terminal 1: Power
E13 Terminal 2: Signal
Terminal 3: Ground

SUDFL8087L

4) Measure resistance between terminals 20,31 of ECM harness connector(F39-2) and chassis ground.

Ter

*

[35] 34] 33| [32]31]a0] *
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. 2.6 HULTI-HETER
Terminal 1: Power

E13 Terminal 2: Signal VOLT ¢ CH A )
Terminal 3: Ground

{1 [P 2.12 V

1 PRESS [ENTER] TO RESET HMAx & MIN

(voLt| [PERI|| B || 1 ||TEMP||PRES]|

SUDFL8089L

B Specification: ECM output approx. 5.27V

4) s the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Go to "Power Supply Open Inspection” procedure.
2. Power Supply Open Inspection
1) Turn the ignition OFF.
2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure resistance between terminal 1 of fuel pressure sensor harness connector and terminal 25 of ECM
connector(F39-2).

Terminal 25: Power

Terminal 1: Power F39-2
E13 Terminal 2: Signal
Terminal 3: Ground
/—E%
(BB [
* * * * * * * * * * I

[27] * [25]24] * [ * [ * [20[19] * [
[35] 34] 3B] [32]31]30] * [ * |

Q)

B Specification: Continuity(Below 1.0 Q)

SNBFL8042L

4) s the resistance measured within specification?
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YES

» Go to "Power Supply Short to Power Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.
3. Power Supply Short to Power Inspection
1) Turn ignition OFF.
2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).
3) Measure resistance between terminal 1 of fuel pressure sensor harness connector and chassis ground.
Terminal 1: Power

E13 Terminal 2: Signal
Terminal 3: Ground

SUDFL8091L

M Specification: Infinite
4) s the resistance measured within specification?

YES
» Go to "Ground Circuit Inspection" procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION 22820

1. Ground Voltage Drop Inspection
1) Disconnect fuel pressure sensor connector(E13).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 3 of fuel pressure sensor harness connector and chassis ground.
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. 2.6 MULTI-METER
Terminal 1: Power

E13 Terminal 2: Signal SUES e )
Terminal 3: Ground

][ Jp -0.03 ¥
m 798 MO (3 SEAT

- PRESS [ENTER] TO RESET MaAx & HMIN

[voLt| [PERI|| R || 1 ||TEMP||PRES]

SUDFL8092L

B Specification: Ground voltage drop - Within 200mV
4) s the resistance measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"
procedure.

2. Ground Open Inspection
1) Turn the ignition OFF.
2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure resistance between terminal 3 of fuel pressure sensor harness connector and terminal 33 of ECM
connector(F39-2).

Terminal 33: Ground

Terminal 1: Power F39-2
E13 Terminal 2: Signal
Terminal 3: Ground

* 2 1
{11 ) (e s -To] [e]7]

[27] ~ |25[24] = | * | *]20] 19] * | * |

[ 35] 34] 33| [32]31]30] = | *
B Specification: Continuity(Below 1.0 Q)

SNBFL8043L

4) s the resistance measured within specification?
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YES

» Go to "Component Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  earsnsrs

1. Fuel Pressure Sensor Inspection
1) Turn the ignition OFF.
2) Leave the fuel pressure sensor connector(E13) installed.
3) Start the engine and compare fuel pressure and fuel pressure signal voltage according to detecting condition.
NOTE

The value of fuel pressure and signal voltage changes with driving conditions depending on DTC detecting condition.
In case of fail safe, be sure to check that fuel pressure is fixed at 400 Kpa.
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1.3. CURRENT DATA 1.3. CURRENT DATA
i i
* |[ENGINE SPEED ] rpn * |[ENGINE SPEED 758  rpn
% |INTAKE AIR TEMPERATURE 38.8 °C % |INTAKE AIR TEMPERATURE 25.8 °C
% |WATER TEMP. 68.8 °C * |WATER TEMP. 75.8 °C
e REAL C/R PRESSURE A.1 MPa e REAL C/R PRESSURE 41.8 MPa
* |TARGET C~/R PRESSURE 8.8 MPa % TARGET C-R PRESSURE 41.8 MPa
% [FINAL FUEL Q -50.Bnn3st| B * |[FINAL FUEL Q 9.3 nn3st| N
% [FINAL PUMP DRU.DUTY a.8 * |[FINAL PUMP DRU.DUTY 36.8 %
% [FUEL TEMP. 3.8 °C % |[FUEL TEMP. 35.8 °C
¥ ¥
[F1® | [PART||[TOT | |HELP||LINE||REC | [F1% | [PaRT| [TOT | [HELP||LINE||REC |
Fuel pressure sensor data at IG ON Fuel pressure sensor data at idle
1.3. CUREENT DATA 1.3. CURRENT DATA
i i
% |[ENGINE SPEED 1088  rpn % [ENGINE SPEED 1583 rpn
» |INTAKE AIR TEMPERATURE 38.8 °C * [INTAKE AIR TEMPERATURE 24.8 °C
% |WATER TEMP. 64.8 °C * [WATER TEMP. 67.8 °C
. .
% |TARGET C-R PRESSURE 46.8 MPa * |[TARGET C~R PRESSURE 64.8 MPa
* |[FINAL FUEL Q 9.7 nn3st| B * [FINAL FUEL Q 18.1 mn3st| B
* |[FINAL PUMP DRY.DUTY 3.8 X% ¥ [FINAL PUMP DRU.DUTY 34.5 %
* |FUEL TEMP. 35.8 °C % [FUEL TEMP. 34.8 °C
L ¥
[FI¥ | [PaRT]| [TOT | [HELP||LIME| [REC | [FIX | [PaRT| [TOT | [HELP| [LINE| [REC |
Fuel pressure sensor data at 1,000rpm Fuel pressure sensor data at 1,500rpm
1.3. CURRENT DATA 1.3. CURRENT DATA
F F
% [ENGINE SPEED 203 rpn % |[ENGINE SPEED 2584 rpn
% |INTAKE AIR TEMPERATURE 23.8 °C % |INTAKE AIR TEMPERATURE 21.8 °C
* [WATER TEMP. 69.8 °C * |WATER TEMP. 71.8 °C
e REAL C/R PRESSURE 163.3 HPa *
» |TARGET C/R PRESSURE 1A3.8 MPa * |TARGET C~R PRESSURE 131.8 MPa
% [FINAL FUEL Q 13.9 mn3st| W * |[FINAL FUEL Q 16.9 mn3st| W
% [FINAL PUMP DRV.DUTY 32.5 % * |[FINAL PUMP DRU.DUTY 38.5 %
% [FUEL TEMP. 34.8 °C % |FUEL TENP. 34.8 °cC
¥ L
[F1¥ | [PaRT| [TOT | [HELP||LINE||REC | |[FIX | [PaRT| [TOT | [HELP| |LINE| [REC |

Fuel pressure sensor data at 2,000rpm

Fuel pressure sensor data at 2,500rpm

SUDFL8016L

4) Is the measured output value within specification?
YES

» Go to "Verification of Vehicle Repair" procedure.
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» Replace the fuel pressure sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR escooroe

Refer to DTC P0O112.
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FUEL SYSTEM

IDTC P0193 C/RAIL PRESSURE SENSOR SIGNAL HIGH |

COMPONENT LOCATION

E7F86CAB

Fuel rail pressure sensor

Output Voltage(V)

200

Pressure(MPa)

DESCRIPTION

ECEOC36B

1. GENERAL DESCRIPTION
Rail pressure sensor converts fuel pressure in rail into voltage signal and sends signal to ECM. ECM uses the signal
to determine fuel amount. The sensor element which converts pressure into electric signal is connected to diaphragm
and is activated like a analog resistance. The resistance changes with diaphragm change of rail pressure At this time,
rail pressure is converted into electric signal. The bridge circuit of diaphragm is amplified into 0.5~4.2V(0~2,000bar)
and is displayed into voltage.

2. DTC DESCRIPTION
If rail pressure sensor is detected above 4.7V for 200ms or more, ECM judges this as a fault and DTC is set. The
possible causes may be faulty common rail pressure sensor, defective wiring & resistance, open in terminals 20, 31,
33 of ECM connector(F39-2). The vehicle can be driven but lack of engine power will occur since ECM controls fuel
amount to below 63mr/st at 450 bar of fuel pressure in case of fail safe.

DTC DETECTING CONDITION

EBC1867F

SUDFL8079L

Item

Detecting Condition

Possible Cause

DTC Strategy

Voltage monitoring

¢ Poor connection of connector

e Short to ground

¢ Open in terminal 20,31,33
of ECM(F39-2)

Enable Conditions * Running
Threshold Value e Above 4.7V
Diagnosis Time ¢ 200ms or more
Fail Safe Fuel Cut No e Fuel amount is limited
3
Fuel Limit Yes ;‘i Z‘;g"ga??mm /st
MIL ON e Lack of engine power




DTC TROUBLESHOOTING PROCEDURES FL -169
SPECIFICATION  ecaasorc
Rail pressure sensor Specification .
Output voltage Below 1.7V (At idle after engine warming-up)
Rail pressure 350~500 bar(Engine idling) E( 3 2 1 )j
N——
Sensor connector
1.8. SIMU-SCAN
& i .
% |[ENGINE SPEED 748  rpn Terminal 1: Power
- Terminal 2: Signal
* WATER TENP. 66.8 “C Terminal 3: Ground
E M REAL CAR PRESEURE 468.9 HPa (™
* [TARGET C~E PRESSURE 41.8 HPa
¥
VOLT HETER
Resistance Specification(20°C)
1 . E'E u CH A 1,2 3 KQ
1,3 13 KQ
MAxX : 1.68 V MIN : -8.82 V 2,3 16.4 KQ
[METR| [s1Mu] [DEL | [FIR |
SUDFL8080L
SCHEMATIC DIAGRAM  enzopror
Fuel pressure sensor
ECM harness
F39-2
Ground Power  signal signal
33 25 31 20
3 1 2
Fuel pressure sensor E13 E13

ECM harness

[ 1] \5 ‘\*\HT‘\ \‘2\“\1}
[27] - [28[ 24[ - [~ [ - [20f19] - [ ]

F39-2

SNBFL8039L



FL -170

FUEL SYSTEM

WAVEFORM

E5SE25DEO

FR 1.8V 588 nS

TFIX | [TINE] .|GI.‘~ID TTcH | [mENU|

Check with oscilloscope waveform

1.3. CURRENT DATA
235. 4 REAL C-R PRESSURE MPa
4@, 4
H @
2= TARGET C-R PRESSURE MPa
41.8 h
s

H @

[FI% | | GRAP |
FZ Check with control information

Fig1) This is waveform checked together with accelerator pedal position sensor 1 and rail pressure sensor and
it is confirmable that rail pressure sensor output is increased at sudden acceleration.

MONITOR SCAN TOOL DATA

1. Connect scan tool to the self-diagnosis connector.
2. Warm up the engine to the normal operating temperature.
3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Rail Pressure" parameter on the scan tool.

NOTE

E3B926D5

SUDFL8082L

The rail pressure changes with driving conditions depending on DTC detecting condition. In case of fail safe, be sure
to check that fuel pressure is fixed to 450 bar and fuel amount is limited to below 63mm/st.

B Specification: 40020 bar at idle
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1.3. CURRENT DaTA 1.3. CURRENT DaTaA
F F
* ([ENGINE SPEED A rpm ¥ |ENGINE SPEED 7oA rpm
* INTAKE alR TEMPERATURE 38.8 °C * |INTAKE AIR TEWHPERATURE 25.8 °C
* WATER TEMP. 68.8 °C * |WATER TEMP. 75.8 °C
EAREAL C-R PRESSURE A.1 HPa LI REAL C~R PRESSURE 41.8 HMPa
* |TARGET C/R PRESSURE 8.8 HMPa * |TARGET C-R PRESSURE 41.8 HPa
* [FINAL FUEL Q -58.Bnn3st| B * |[FINAL FUEL Q 9.3 mn3dst| B
* [FINAL PUMP DRY.DUTY 8.8 * |[FINAL PUMP DRVU.DUTY 36.8 X%
* |FUEL TEMP. 3.8 °cC * |[FUEL TEMP. 35.8 °C
¥ ¥
[F1x | [PaRT]| [TOT | [HELP]||[LINE| [REC | [F1¥ | [PaRT]|[TOT | [HELP|[LINE]| [REC |
Fuel pressure sensor data at ignition ON Fuel pressure sensor data at idle

SUDFL8083L

Fig. 1)~2) Check "Rail pressure" item at idle after engine warming-up.

Monitor pressure change of rail pressure sensor after starting the engine. Approx. 400 bar of pressure occurs at hot
idle(750rpm) and it is important to check duty of rail pressure regulator. Check that duty ratio of 36.5% shown above
service data is displayed. The service data increase depending on acceleration and load condition and rail pressure
increases to max. 1,400bar, duty of rail pressure regulator increases up to 95%.

TROUBLESHOOTING AIDS  esarcoes

It is necessary for DTC related to rail pressure to diagnose high pressure fuel system and low pressure fuel system
collectively.

High pressure fuel pressure: Poor high pressure of high pressure fuel pump, the ball valve seat of rail pressure regulator
poor contact or stuck, overflow valve clogged, fuel leak of injector nozzle and return circuit

Low pressure fuel pressure: Poor fuel supply of low pressure fuel pump, fuel filter clogged

NOTE

Overflow valve plays a role to return fuel to fuel tank by opening valve to protect fuel system when common rail fuel
pressure is generated excessively more than 2,210 bar.

1.3. CURRENT DATA
€3=.8 REAL C/R PRESSURE MPa
Maintain remaining pressure after engine OFF
49. 4
H. @
€3=.8 TARGET C/R PRESSURE MPa
41.8 ______Jj/xh_h’____\fnxkuu___
by

H. @

[F1x | |GRAP |

SUDFL8084L
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Above waveform indicates pressure change of rail pressure at starting and engine OFF. It is possible to diagnose fuel

system by checking that internal pressure of common rail maintains at engine OFF and how long pressure of approx. 400

bar in common rail will take at starting.

1. Itis important for rail pressure to rise rapidly at starting.
P It is easy to diagnose what condition supply of low pressure fuel pump is, how high pressure of high pressure fuel
pump is made, that air tightness of rail pressure regulator remains, and that air tightness of injector nozzle and return
side remains.

2. ltisimportant to maintain air tightness at below 101 bar of common rail pressure regulator and decrease fuel pressure
little by little at engine OFF.

P It is easy to diagnose that air tightness of rail pressure regulator remains, and that air tightness of injector nozzle
and return side remains.

NOTE

Check after the ignition is in ON again not to lose data due to communication cut-off between scan tool and ECM
since main relay turns OFF at engine OFF.

TERMINAL & CONNECTOR INSPECTION  epsoorsc

Refer to DTC P0112.

SIGNAL CIRCUIT INSPECTION  Eesiats10

1. Signal Voltage Inspection
1) Leave fuel pressure sensor connector(E13) connected.
2) Turn ignition ON. The engine stops.

3) Measure voltage between terminal 2 of fuel pressure sensor harness connector and chassis ground.

1.8. SIHU-SCAN

Terminal 1: Power i
E13 Terminal 2: Signal % [ENGINE SPEED 8 KBl
Terminal 3: Ground * (WATER TEHNP. 4.8 °C
- N S REAL C~R PRESSURE A.1 MPa |
E( 3 2 1 )] * |TARGET C-R PRESSURE A.a MPa
L
UOLT HMETER

—0— B.97 U aia

. MAX : 1.2V HMIN : -8.82 U
- [METR| [SIMU] [DEL | [FI¥ |

» With fuel pressure connector connected at ignition ON

SUDFL8085L

B Specification: Fuel pressure sensor signal power approx. 1.0V
Note : Signal power can be measured differently depending on rail pressure change.

4) Is the voltage measured within specification?

YES
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FL -173

» Go to "Component Inspection" procedure.

» Go to "Signal Short to Power Inspection" procedure.

1) Turn the ignition OFF.

Signal Short to Power Inspection

2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure resistance between terminal 2 of fuel pressure sensor harness connector and chassis ground.

L)

Terminal 1: Power
Terminal 2: Signal
Terminal 3: Ground

O

Z.6 NMULTI-METER

PRESS [ENTER] TO BESET HaAX & MIN

Max :

VOLT ¢ CH A 2

-0.03 V

8.8 V HMIN : -8.86 V

(voLt| [PERI|| R || 1 ||TEMP||PRES]|

SUDFL8094L

4) Measure voltage between terminals 20,31 of ECM harness connector(F39-2) and chassis ground.

F39-2

[ ]

Terminal 20: Signal
Terminal 31: Signal

Lell sl - s3] [2]1]
**********I
l27] - [2s5[24] - [ - | - [20fg9] - | * |
[ 35] 34] 33| [32] 31 30] * | * |

B Specification: Below 0~0.1V

5) Is the voltage measured within specification?

YES

O

SNBFL8044L
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» Go to "Power Supply Inspection” procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

POWER SUPPLY INSPECTION  crearaor

1.

Ll 5.12 \

Power Supply Voltage Inspection
1) Disconnect fuel pressure sensor connector(E13).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of fuel pressure sensor harness connector and chassis ground.

Z.6 MULTI-METER
VOLT ¢ CH A 2

Terminal 1: Power
E13 Terminal 2: Signal
Terminal 3: Ground

m Hax 5.17 VU HIN : -B.85 VU

— PRESS [ENTER]1 TO RESET Max & HMIN

voLt| [PERI|| R || 1 ||[TEMP||PRES]

SUDFL8089L
B Specification: ECM output approx. 5.27V

4) s the voltage measured within specification?
YES

» Go to "Ground Circuit Inspection" procedure.

» Go to "Power Supply Short to Power Inspection" procedure.
Power Supply Short to Power Inspection
1) Turn the ignition OFF.
2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure voltage between terminal 1 of fuel pressure sensor harness connector and chassis ground.
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FL -175

Terminal 1: Power
E13 Terminal 2: Signal
Terminal 3: Ground

O

B Specification: Below 0~0.1V
4) s the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

Z.6 MULTI-METER

VOLT ¢ CH A 2

-0.03 V

MAax 8.88 V HIN : -8.86 V

PRESS [ENTER] TO RESET Max & MIN

voLt| [PERI|| R || 1 ||TEMP||PRES]

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  esooreoe

1. Ground Voltage Drop Inspection

1) Disconnect fuel pressure sensor connector(E13).

2) Turn the ignition ON. The engine stops.

SUDFL8096L

3) Measure voltage drop between terminal 3 of fuel pressure sensor harness connector and chassis ground.

Terminal 1: Power
E13 Terminal 2: Signal

Terminal 3: Ground
E( 3 2 1 )]

2.6 MULTI-METER

UOLT ¢ CH A& 2

-0.03 V

MAx @ =-B8.81 V HIN : -8.86 V

PRESS [ENTER] TO RESET HMaAx & MIN

(voLt| [PERI|| R || 1 ||TEMP||PRES]|

SUDFL8092L
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FUEL SYSTEM

B Specification: Ground voltage drop - Within 200mV

4) s the resistance measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"

procedure.
2. Ground Open Inspection

1) Turn the ignition OFF.

2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure resistance between terminal 3 of fuel pressure sensor harness connector and terminal 33 of ECM

connector(F39-2).

Terminal 1: Power
E13 Terminal 2: Signal
Terminal 3: Ground

Terminal 33: Ground

F39-2

Lell sl ~ls] [2]1]

I‘k * * * * * * * * *I
[27] = [25[24] < | < | = |20 19] * | *
| 35] 34| 33| [32]31][30] = | *

Q)

B Specification: Continuity(Below 1.0 Q)

4) s the resistance measured within specification?

YES

» Go to "Component Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  es7asses

1. Fuel Pressure Sensor Inspection

1) Turn the ignition OFF.

2) Leave the fuel pressure sensor connector(E13) installed.

SNBFL8043L

3) Start the engine and compare fuel pressure and fuel pressure signal voltage according to detecting condition.
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4) Is the measured output value within specification?
YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the fuel pressure sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ccornrs

Refer to DTC PO112.
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[DTC P0194 C/RAIL PRESSURE SENSOR INTERMITTENT |

COMPONENT LOCATION  cisp480s

Fuel rail pressure sensor

Output Voltage(V)

0 200

Pressure(MPa)

SUDFL8079L

DESCRIPTION  esseesc

1. GENERAL DESCRIPTION
Rail pressure sensor converts fuel pressure in rail into voltage signal and sends signal to ECM. ECM uses the signal
to determine fuel amount. The sensor element which converts pressure into electric signal is connected to diaphragm
and is activated like a analog resistance. The resistance changes with diaphragm change of rail pressure At this time,
rail pressure is converted into electric signal. The bridge circuit of diaphragm is amplified into 0.5~4.2V(0~2,000bar)
and is displayed into voltage.

2. DTC DESCRIPTION

Even though target rail pressure is more 200 bar than actual rail pressure at cranking, when voltage change of rail
pressure sensor is below 0.0001V or the difference between target rail pressure and actual rail pressure is more than
200 bar after starting, ECM judges this as a fault and DTC is set if voltage change of rail pressure sensor is below
0.0001V for 16008.5ms or more. ltis related to faulty sensor output value. Check sensor output value if output value
of this sensor is still the same when value of other sensors(barometric pressure sensor, intake air temperature sensor
etc.) changes.

Lack of engine power will occur since fuel amount is limited to below 40mr'/st in case of fail safe.

DTC DETECTING CONDITION  ecsi900s

Item Detecting Condition Possible Cause
DTC Strategy ¢ \oltage monitoring * Check sensor output value
Enable Conditions ¢ Running

Threshold Value

Diagnosis Time

Below 0.0001V

16008.5 ms or more

Fail Safe Fuel Cut No ¢ Fuel amount is limited
to below 40mm3/st .
e Lack of engine power

Fuel Limit Yes
MIL ON
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FUEL SYSTEM

SPECIFICATION

E378C6A5

Rail pressure sensor

Specification

Output voltage

Below 1.7V (At idle after engine warming-up)

Rail pressure

350~500 bar(Engine idling)

an);

Sensor connector

1.8. SIMU-SCAN
& i :
% [ENGINE SPEED 748  rpm Terminal 1: Power
° Terminal 2: Signal
* |WATER TENP. 66.8  "C Terminal 3: Ground
ESREAL C-R PRESSURE 48.9 HPa
* |ITARGET CAR PRESSURE 41.8 HPa
L
UOLT HMETER
Resistance Specification(20°C)
1 . EE u CH & 1,2 3 KQ
1,3 13 KQ
MAK @ 1.68 V MIN : -8.82 V 2,3 16.4 KQ
[METR| [sIMU] [DEL | [F1% |
SUDFL8080L
SCHEMATIC DIAGRAM  eeeessas
Fuel pressure sensor
ECM
F39-2
Ground Power  signal signal
33 25 31 20
3 1 2
Fuel pressure sensor E13

ECM harness

[~ 1] \5 ‘\k\H\S‘\ \‘2\“\1}
[27] - [28] 24 - [~ [ - [20]19] - [ -]

F39-2

SNBFL8039L
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WAVEFORM  ere202es
FR 1.8 YV 508 nS 1.3. CURRENT DAaTA
Dbttt bbb 255.8 REAL C/R PRESSURE MPa
4A.4
H. @
2358 TARGET C/R PRESSURE MPa
il Y A el
: : : : x
R S S S S S S S S S S S H. 8
[F1x | [TInE| PO%E [GND | [cH | [MENU]| [FIx | |GRAP |
Check with oscilloscope waveform gl Check with control information

Fig1) This is waveform checked together with accelerator pedal position sensor 1 and rail pressure sensor and

it is confirmable that rail pressure sensor output is increased at sudden acceleration.

MONITOR SCAN TOOL DATA

E2B8A2A5

Connect scan tool to the self-diagnosis connector.

Warm up the engine to the normal operating temperature.

Turn the electric equipment and air conditioner OFF.

Monitor "Rail Pressure" parameter on the scan tool.

NOTE

SUDFL8082L

The rail pressure changes with driving conditions depending on DTC detecting condition. In case of fail safe, be sure

to check that fuel amount is limited to below 40mw'/st.

B Specification: 400+20 bar at idle
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1.3. CURRENT DaTaA 1.3. CURRENT DaTA
F F
#* |[EMGINE SPEED A rpmn ¥ (ENGINE SPEED 7oA rpm
* |INTAKE AIR TEMPERATURE 38.8 °C * (INTAKE alR TEMPERATURE 25.8 °C
* |WATER TEMP. 8.8 °C * |WATER TEMP. 75.8 °C
I REAL C/R PRESSURE A.1 HPa LA REAL C~R PRESSURE 41.8 HMPa
¥ |TARGET C-R PRESSURE 8.8 HMPa * [TARGET C-/R PRESSURE 41.8 HMPa
* |[FINAL FUEL Q -58.Bnn3st| B * [FINAL FUEL Q 9.3 mmdst|E
* |[FINAL PUMP DRY.DUTY 8.8 X * [FINAL PUMP DRY.DUTY 36.8 X
% [FUEL TEMP. 3a.e °cC * |[FUEL TEMP. 35.8 °C
¥ ¥
[F1% | [PaRT]| [TOT | [HELP|[LINE] [REC | [F1x | [paRT]| [TOT | [HELP]||[LINE| [REC |
Fuel pressure sensor data at ignition ON Fuel pressure sensor data at idle

SUDFL8083L

Fig. 1)~2) Check "Rail pressure" item at idle after engine warming-up.

Monitor pressure change of rail pressure sensor after starting the engine. Approx. 400 bar of pressure occurs at hot
idle(750rpm) and it is important to check duty of rail pressure regulator. Check that duty ratio of 36.5% shown above
service data is displayed. The service data increase depending on acceleration and load condition and rail pressure
increases to max. 1,400bar, duty of rail pressure regulator increases up to 95%.

TROUBLESHOOTING AIDS  esorscss

It is necessary for DTC related to rail pressure to diagnose high pressure fuel system and low pressure fuel system
collectively.

High pressure fuel pressure: Poor high pressure of high pressure fuel pump, the ball valve seat of rail pressure regulator
poor contact or stuck, overflow valve clogged, fuel leak of injector nozzle and return circuit

Low pressure fuel pressure: Poor fuel supply of low pressure fuel pump, fuel filter clogged

NOTE

Overflow valve plays a role to return fuel to fuel tank by opening valve to protect fuel system when common rail fuel
pressure is generated excessively more than 2,210 bar.

1.3. CURRENT DATA
5.8 REAL C/R PRESSURE MPa
Maintain remaining pressure after engine OFF
48.4
B, 8
5.8 TARGET C/R PRESSURE MPa
41.8 ______J//Wh_hr____XfH\khu___
by
B, 8
[FI1x | | GRAP |

SUDFL8084L
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Above waveform indicates pressure change of rail pressure at starting and engine OFF. It is possible to diagnose fuel
system by checking that internal pressure of common rail maintains at engine OFF and how long pressure of approx. 400
bar in common rail will take at starting.

1. Itis important for rail pressure to rise rapidly at starting.
» It is easy to diagnose what condition supply of low pressure fuel pump is, how high pressure of high pressure fuel
pump is made, that air tightness of rail pressure regulator remains, and that air tightness of injector nozzle and return
side remains.

2. ltisimportant to maintain air tightness at below 101 bar of common rail pressure regulator and decrease fuel pressure
little by little at engine OFF.

P It is easy to diagnose that air tightness of rail pressure regulator remains, and that air tightness of injector nozzle
and return side remains.

NOTE

Check after the ignition is in ON again not to lose data due to communication cut-off between scan tool and ECM
since main relay turns OFF at engine OFF.

TERMINAL & CONNECTOR INSPECTION  esnze2e7

Refer to DTC P0O112.

SIGNAL CIRCUIT INSPECTION  e7s1706

1. Signal Voltage Inspection
1) Leave fuel pressure sensor connector(E13) connected.
2) Turn ignition ON. The engine stops.

3) Measure voltage between terminal 2 of fuel pressure sensor harness connector and chassis ground.

1.8. STHU-SCAN

Terminal 1: Power &
E13 Terminal 2: Signal % [ENGINE SPEED 8 R
Terminal 3: Ground * |UATER TEHNP. 4.8 “C
- N EMREAL C~R PRESSURE A.1 MPa (B
[( 3 2 1 )] * [TARGET C-R PRESSURE A.a MPa
L
UOLT HETER

0 A.97 U CH A

. MAX : 1.2 U HMIN : -B.82 U
- [METR| [S1MU]| [DEL | [FI% |

P With fuel pressure connector connected at ignition ON

SUDFL8085L

B Specification: Fuel pressure sensor signal power approx. 1.0V
Note : Signal power can be measured differently depending on rail pressure change.

4) Is the voltage measured within specification?

YES
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» Go to "Component Inspection" procedure.

» Go to "Signal Open Inspection” procedure.
2. Signal Open Inspection

1)  Turn the ignition OFF.

2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure resistance between terminal 2 of fuel pressure sensor harness connector and terminals 20,31 of ECM

connector(F39-2).

Terminal 1: Power
E13 Terminal 2: Signal
Terminal 3: Ground

F39-2

[ ]

Terminal 20: Signal
Terminal 31: Signal

Lell s ]3]

*

*

*

* * *

*

*

[ 27

*

25

24

* * *

20

19

*

* I

[ 35

34

33|

31

30

*

*

Q)

B Specification: Continuity(Below1.0Q )

4) s the resistance measured within specification?
YES

» Go to "Signal Short to Ground Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

3. Signal Short to Ground Inspection

1) Turn the ignition OFF.

2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

SNBFL8040L

3) Measure resistance between terminal 2 of fuel pressure sensor harness connector and chassis ground.
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Terminal 1: Power
E13 Terminal 2: Signal
Terminal 3: Ground

SUDFL8087L

M Specification: Infinite
4) s the resistance measured within specification?

YES

» Go to "Signal Short to Power Inspection" procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

4. Signal Short to Power Inspection

1) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 2 of fuel pressure sensor harness connector and chassis ground.

) Z.6 MULTI-HETER
Terminal 1: Power

E13 Terminal 2: Signal VRS (B G2
Terminal 3: Ground

EBR); -0.03 V

1 PRESS [ENTER] TO BESET HaAX & MIN

(voLt| [PERI|| R || 1 ||TEMP||PRES]|

SUDFL8094L

B Specification: Below 0~0.1V
4) s the voltage measured within specification?

YES
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» Go to "Power Supply Inspection” procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

POWER SUPPLY INSPECTION  esacross

1. Power Supply Voltage Inspection
1) Disconnect fuel pressure sensor connector(E13).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of fuel pressure sensor harness connector and chassis ground.

Z.6 MULTI-METER
VOLT ¢ CH A 2

Terminal 1: Power
E13 Terminal 2: Signal
Terminal 3: Ground

ql: [P 2.12 V

1 PRESS [ENTER] TO RESET HMAx & MIN

(voLt| [PERI|| B || 1 ||TEMP||PRES]|

SUDFL8089L
B Specification: ECM output approx. 5.27V

4) s the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Go to "Power Supply Open Inspection” procedure.
2. Power Supply Open Inspection
1) Turn the ignition OFF.
2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure voltage between terminal 1 of fuel pressure sensor harness connector and terminal 25 of ECM con-
nector(F39-2).



DTC TROUBLESHOOTING PROCEDURES

FL -187

Terminal 1: Power
E13 Terminal 2: Signal
Terminal 3: Ground

Terminal 25: Power

/_E%
[<321>] Lellsfl - 3] [2]1]
I‘k*‘k***** *I
—1 [27] ~ T25[ 24] * [~ [~ [20] 19 B
[ 35] 34] 3B| [ 32] 31] 30 *

Q)

M Specification: Continuity(Below1.0% )
4) s the voltage measured within specification?

YES

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

3. Power Supply Short to Ground Inspection

1) Turn the ignition OFF.

2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

SNBFL8042L

3) Measure resistance between terminal 1 of fuel pressure sensor harness connector and chassis ground.

Terminal 1: Power

E13 Terminal 2: Signal
/_l:% Terminal 3: Ground
E( 3 2 1 )]
N~————— |

B Specification: Infinite
4) s the resistance measured within specification?

YES

» Go to "Power Supply Short to Power Inspection" procedure.

SUDFL8091L
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» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

4. Power Supply Short to Power Inspection
1) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of fuel pressure sensor harness connector and chassis ground.

Z.6 MULTI-METER
VOLT ¢ CH A 2

Terminal 1: Power
E13 Terminal 2: Signal
Terminal 3: Ground

(BRI -0.03 V

PREEE [ENTER]1 TO RESET HAX & MIN

voLt| [PERI|| R || 1 ||TEMP||PRES|

SUDFL8096L

B Specification: Below 0~0.1V

4) Is the voltage measured within specification?
YES

» Go to "Ground Circuit Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  casriz0s

1. Ground Voltage Drop Inspection
1) Disconnect fuel pressure sensor connector(E13).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 3 of fuel pressure sensor harness connector and chassis ground.
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Z.6 MULTI-METER
VOLT ¢ CH A )

Terminal 1: Power
E13 Terminal 2: Signal
Terminal 3: Ground

(Ban); -0.03 V

PRESS [ENTER]1 TO RESET HMax & HMIN

voLt | [PERI|| R || 1 ||TEMP||PRES]

SUDFL8097L
M Specification: Ground voltage drop - Within 200mV

4) s the voltage measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"
procedure.

2.  Ground Open Inspection
1) Turn the ignition OFF.
2) Disconnect fuel pressure sensor connector(E13) and ECM connector(F39-2).

3) Measure resistance between terminal 3 of fuel pressure sensor harness connector and terminal 33 of ECM
connector(F39-2).

Terminal 33: Ground

Terminal 1: Power F39-2
E13 Terminal 2: Signal

Terminal 3: Ground

* 2 1
i 3 2 1 ﬁ II *6 ”* 5*” * II* 3 *I * I* ’!(I * I

[27] ~ [os]24] [ -] T2o[19] * [ -]

[ 35] 34] 33| [32]31] 30| * | *
B Specification: Continuity(Below 1.0 Q)

SNBFL8043L

4) s the resistance measured within specification?
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YES

» Go to "Component Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eepersos

1.

Fuel Pressure Sensor Inspection

1)  Turn the ignition OFF.

2) Leave the fuel pressure sensor connector(E13) installed.

3) Start the engine and compare fuel pressure and fuel pressure signal voltage according to detecting condition.
NOTE

The value of fuel pressure and signal voltage changes with driving conditions depending on DTC detecting condition.
In case of fail safe, be sure to check that fuel amount is limited to below 40mm'/st.
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1.3. CURRENT DATA 1.3. CURRENT DATA
i i
* |[ENGINE SPEED 8 rpn % |[ENGINE SPEED 758 rpn
* |INTAKE AIR TEMPERATURE 38.8 °C % |INTAKE AIR TEMPERATURE 25.8 °C
* |WATER TEMP. 68.8 °C % |WATER TEMP. 75.8 °C
e REAL C/R PRESSURE 8.1 MPa *
* |TARGET C~R PRESSURE 8.8 MPa % TARGET C-R PRESSURE 41.8 MPa
* |[FINAL FUEL Q -50. Bnn3st| B % |[FINAL FUEL Q 9.3 mn3st| N
* |[FINAL PUMP DRU.DUTY 8.8 % % |[FINAL PUMP DRU.DUTY 36.8 %
* |[FUEL TEMP. 3|@.8 °C % |[FUEL TEMP. 35.8 °C
L L
[F1% | [paRT| [TOT | [HELP||LINE||REC | [F1% | [PaRT||[TOT | [HELP||LINE||REC |
Fuel pressure sensor data at IG ON Fuel pressure sensor data at idle
1.3. CURRENT DATA 1.3. CURRENT DATA
i i
% |[ENGINE SPEED 1888  rpn * |[ENGINE SPEED 1583 rpn
% |INTAKE AIR TEMPERATURE 38.8 °C » |INTAKE AIR TEMPERATURE 24.8 °C
* |WATER TEMP. 64.8 °C * |WATER TEMP. 67.8 °C
e REAL C/R PRESSURE 45.8 MPa *
% |TARGET C-R PRESSURE 46.8 MPa * |TARGET C~R PRESSURE 64.8 MPa
* |[FINAL FUEL Q 9.7 nn3st| N * |[FINAL FUEL Q 18.1 mn3st| B
¥ |[FINAL PUMP DRY.DUTY 3.8 % * |[FINAL PUMP DRU.DUTY 3.5 %
% |[FUEL TEMP. 35.8 °C * |FUEL TEMP. 34.8 °C
¥ ¥
[FI1¥ | [PaRT| [TOT | [HELP||LIME| [REC | [FIx | [PaRT]| [TOT | [HELP| [LIME| [REC |
Fuel pressure sensor data at 1,000rpm Fuel pressure sensor data at 1,500rpm
1.3. CURRENT DATA 1.3. CURRENT DATA
F F
% [ENGINE SPEED 2003 rpn * |[ENGINE SPEED 2504 rpn
% |INTAKE AIR TEMPERATURE 23.8 °C % |INTAKE AIR TEMPERATURE 21.8 °C
* |WATER TENP. 69.8 °C * |WATER TEMP. 71.8 °C
e REAL C-/R PRESSURE 1A3.3 MPa e REAL C/R PRESSURE 131.2 MPa
* |[TARGET C-/R PRESSURE 1A3.8 MPa * |TARGET C~R PRESSURE 131.8 MPa
* [FINAL FUEL Q 13.9 mn3st| W * |[FINAL FUEL Q 16.9 mn3st| N
* [FINAL PUMP DRY.DUTY 32.5 % * |[FINAL PUMP DRV.DUTY 8.5 %
% [FUEL TEMP. 34.8 °C * |FUEL TEMP. 34.8 °C
¥ L
[FIX | [PaRT]||TOT | [HELP||LIME| [REC | |[FI1x | [PaRT| [TOT | [HELP| |LINE| [REC |

Fuel pressure sensor data at 2,000rpm

Fuel pressure sensor data at 2,500rpm

SUDFL8016L

4) Is the measured output value within specification?
YES

» Go to "Verification of Vehicle Repair" procedure.



FL -192 FUEL SYSTEM

» Replace the fuel pressure sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR Eesosssrs

Refer to DTC P0O112.
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IDTC P0201 INJECTOR #1 COIL OPEN |

COMPONENT LOCATION  cso14380

Injector

SUDFL8098L

DESCRIPTION  errraies

1.

GENERAL DESCRIPTION

Injector carries out function to inject fuel amount calculated by ECM by making diesel spread with small particles to
combustion chamber compressed with high pressure. Fuel injected generates power through combustion process.
Purpose to increase fuel pressure of common rail diesel engine up to Max. 1,600 bar is to make fuel into small
particles, small particles of fuel are related to smoke reduction, high power of engine, fuel consumption improvement
etc.

Also, hydraulic servo type is used to control fuel pressure of 1,600 bar with solenoid, injector solenoid is driven by
current after increasing solenoid driving voltage up to 135V.

Multi injection is possible by applying fuel injection which is not mechanic injector but electric control injector.

ECM injects fuel after dividing into two stages of pilot injection and main injection and it is possible to control Injection
time and injection amount independently to each cylinder. Power, torque, exhaust gas, fuel consumption improvement
etc. can be optimized by controlling engine to optimum fuel injection amount.

DTC DESCRIPTION

If crank rotating angle is 4499.0 degree or more due to the open in harness of injector #1, ECM judges this as a fault
and DTC is set. The possible causes are open circuit #2 of ECM connector(F39-2), open in injector coil, excessive
resistance of injector pin, poor connection of wiring etc.

Lack of engine power will occur since fuel amount is limited to below 40mm?3/st in case of fail safe. There may cause
damage to engine if the vehicle is driven for a long time with faulty injector.
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DTC DETECTING CONDITION

E2256909

Item

Detecting Condition

Possible Cause

DTC Strategy

¢ \oltage monitoring

Enable Conditions

¢ Ignition ON/ Running

Threshold Value

e Open in harness of injector #1

Diagnosis Time

e 4499.0 CA(Crank angle) or more

Open in harness of terminal
2 of ECM connector(F39-2)
Open in injector coil
Injector pin resistance
Wiring problem

Fail Safe Fuel Cut No e Fuel amount is limited
3
Fuel Limit Yes to below 40_mm /st.
e Lack of engine power
MIL ON
SPECIFICATION  eocsoess
ltem Specification Terminal 1: Signal ﬁ
Resistance 0.459 (At 20°C) Terminal 2: Ground @@
Injector driving voltage 135V
Injector driving current 20A

Injector control type

Current control

Sensor connector

SUDFL8099L
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SCHEMATIC DIAGRAM

E2D3533D

Injector
ECM harness
Injector #1
F39-2 ~
Ground  Signal W
[ * o0
2 1
E11-1
Injector #1 E11-1
ECM harness
[e 5] - [s] [201]
L l-[-[-[-T-[-[-[-T-]
[27] - [25[24[ * [ ]~ Jeo[10] * [ -]

SNBFL8045L
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SIGNAL WAVEFORM  coeasnss
ot oiB18Y

G o v ECNE

Pﬂot .inje'ctio.n réngé

m Iéooﬁl |'cu1'1 |'|r1i:r10'| |1§EC | '| HENU '|

At

CINE) 20 v NS

CHEB 1.8V

' [zoon| [CUR | [MEMO]| [REC | [MENU]

Low side waveform when activating injector(Ground side) High side injector power waveform(Signal side)

Fig.1) is divided into pilot injection range and main injection range as low side waveform when activating injector.

Fig.2) is high side injector power waveform.

CONY sev CIHEARE GONE se v

At

m [Zoon| [CUR | [MEMO] |[REC | [MENU]

Injector power waveform combined with High/Low side

NOTE

SUDFL8101L

Waveforms of Fig.1) and Fig.2) are displayed by turns in the course of checking injector waveform in LOW side. The
reason that the waveform like a Fig.2) is displayed is used in LOW side in common the power of HIGH side of injector

#1, #4 or injector #2, #3 which is not activated.

MONITOR SCAN TOOL DATA

EF1D794F

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.
3. Turn the electric equipment and air conditioner OFF.
4. Monitor "Fuel injection amount" parameter on the scan tool.
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NOTE

The scan tool data indicate engine rpm information related to "Fuel injection amount” parameter depending on DTC
detecting conditions. Be sure to check that "Fuel amount” is limited to below 40m/st in case of fail safe.

B Specification: Fuel amount - Approx. 9.0~10.5 mw'/st at idle

1.3. CURRENT DATA 1.3. CURRENT DATA
& F
% |[ENGINE SPEED A rpn % |[ENGINE SPEED 758  rpnm
* |WATER TEMP. 8.8 °C % |WATER TEMP. 66.8 °C
* |MAIN INJ.TIMING A.8 CA % [MAIN INJ.TIMING -2.8 CA
* |REAL C/R PRESSURE .1 MPa % |REAL C/R PRESSURE 48.7 MPa
* |TARGET C~R PRESSURE .8 MPa % [TARGET C-R PRESSURE 41.8 MPa
* |[FINAL PUMP DRV.DUTY 8.8 X % |[FINAL PUMP DRV.DUTY 35.8 %
% |[FUEL TEMP. 39.8 °C % |FUEL TEMP. 38.8 °C
¥ L
[F1¥ | [PaRT]| [TOT | [HELP||[LIME| [REC | [FI1¥ | [PaRT| [TOT | [HELP||LIME|[REC |
Fuel injection amount data at ignition ON Fuel injection amount data at idle
1.3. CURRENT DATA
F
% |[ENGINE SPEED 2508 rpn
* |WATER TEMP. 69.8 °C
% [MAIN INJ.TIMING 3.7 cCa
% |REAL C/R PRESSURE 129.4 MPa
* |TARGET C-/R PRESSURE 128.8 MPa
A FINAL FUEL Q 15.5 nn3s il
* |[FINAL PUMP DRVY.DUTY 31.8 %
% |FUEL TEMP. 35.8 °C
L
[F1% | [PaRT|[TOT | [HELP||LINE| |REC |

Fuel injection amount data at 2,500rpm

SUDFL8102L

TERMINAL & CONNECTOR INSPECTION  erososos

Refer to DTC P0O112.

POWER SUPPLY INSPECTION  esssases

1. Power Supply Voltage Inspection
1) Leave injector #1 connector(E11-1) installed.
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of the injector #1 and chassis ground.
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1.8. SIMU-SCAN
&

- ¥ |[ENGINE SPEED a

E11-1 Terminal 1: Power supply fpn

Terminal 2: Ground * |WATER TENP. 78.8 c

EMFINAL FUEL Q =58. Brnn3s

@@ ¥ |[FIMAL PUHMP DEV.DUTY 8.8
UVOLT HETER
0 13.68 U
— MAaK @ 13.79 U HIN : -B8.83 V
- [METR| [sInU]| [DEL | [FIR |

(At 1G ON)

B Specification: Injector #1 signal power approx. 13.57 V

4) Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Power Supply Open Inspection” procedure.

2. Power Supply Open Inspection

1) Turn ignition OFF.

2) Disconnect injector #1 connector(E11-1) and ECM connector(F39-2).

» With injector #1 connector disconnected/connected

SUDFL8103L

3) Measure resistance between terminal 1 of injector #1 harness connector(E11-1) and terminal 2 of ECM connec-

tor(F39-2).

Terminal 1:



DTC TROUBLESHOOTING PROCEDURES FL -199

YES

» Go to "Power Supply Short to Power Inspection” procedure.

» Repair open circuit and then go to "Verification of vehicle repair" procedure.
3. Power Supply Short to Power Inspection
1) Disconnect injector #1 connector(E11-1) and ECM connector(F39-2).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of injector #1 harness connector(E11-1) and chassis ground.

Z.6 MULTI-METER

Terminal 1: Power supply UOLT ¢ CH A )
Terminal 2: Ground

O -0.03
0 MAX : 8.8 U HIN : -8.86 V

J— PRESS [ENTER]1 TO RESET HMax & MIN

E11-1

voLt| [PERI|| R || 1 ||TEMP||PRES]

SUDFL8105L
B Specification: Below 0~0.1V

4) s the voltage measured within specification?

YES

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of vehicle repair" procedure.
4. Power Supply Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect injector #1 connector(E11-1) and ECM connector(F39-2).

3) Measure resistance between terminal 1 of injector #1 harness connector(E11-1) and chassis ground.
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E11-1

®O

Terminal 1: Power supply
Terminal 2: Ground

Q)

SUDFL8106L

B Specification: Continuity(Below1.0R )
4) s the resistance measured within specification?

YES
» Go to "Ground Circuit Inspection" procedure.

» Repair short to ground and then go to "Verification of vehicle repair" procedure.

GROUND CIRCUIT INSPECTION  eosooar
1.  Ground Voltage Drop Inspection
1) Disconnect injector #1 connector(E11-1).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 2 of injector #1 harness connector(E11-1) and chassis ground.

2.6 MULTI-METER

Terminal 1: Power supply UOLT ¢ CH A )
Terminal 2: Ground

OO, -0.03

J— PRESS [ENTER] TO RESET HAX & MIN

E11-1

voLt| [PERI|| R || 1 ||TEMP||PRES]|

SUDFL8107L
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M Specification: Ground voltage drop - Within 200mV

4) s the voltage measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"
procedure.

2.  Ground Open Inspection
1) Turn the ignition OFF.
2) Disconnect injector #1 connector(E11-1) and ECM connector(F39-2).

3) Measure resistance between terminal 2 of injector #1 harness connector(E11-1) and terminal 5 of ECM connec-
tor(F39-2).

F39-2 Terminal 5: Ground
Terminal 1: Power supply
Terminal 2: Ground
@@ lells] - [ s3] [2]1]

|27*2524* 1 7 120]19] *

[ 35] 34| 33] [ 32] 31] 30] *
B Specification: Continuity(Below 1.0 Q)

E11-1

*

*

SNBFL8047L

4) s the resistance measured within specification?

YES
» Go to "Component Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  escsaans
1. Injector Component Inspection
1) Turn ignition OFF.
2) Disconnect injector#1 connector(E11-1).

3) Measure resistance between terminal 1 and 2 of injector#1 connector.
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E11-1 Terminal 1: Power supply

Terminal 2: Ground

@

M Specification

Item Specification

Resistance 0.45 Q(20°C)

SUDFL8109L

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the injector and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esosrsea

Refer to DTC P0112.
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IDTC P0202 INJECTOR #2 COIL OPEN

COMPONENT LOCATION  cessecae

Injector

SUDFL8098L

DESCRIPTION  enceerr

1.

GENERAL DESCRIPTION

Injector carries out function to inject fuel amount calculated by ECM by making diesel spread with small particles to
combustion chamber compressed with high pressure. Fuel injected generates power through combustion process.
Purpose to increase fuel pressure of common rail diesel engine up to Max. 1,600 bar is to make fuel into small
particles, small particles of fuel are related to smoke reduction, high power of engine, fuel consumption improvement
etc.

Also, hydraulic servo type is used to control fuel pressure of 1,600 bar with solenoid, injector solenoid is driven by
current after increasing solenoid driving voltage up to 135V.

Multi injection is possible by applying fuel injection which is not mechanic injector but electric control injector.

ECM injects fuel after dividing into two stages of pilot injection and main injection andit is possible to control Injection
time and injection amount independently to each cylinder. Power, torque, exhaust gas, fuel consumption improvement
etc. can be optimized by controlling engine to optimum fuel injection amount.

DTC DESCRIPTION

If crank rotating angle is 4499.0 degree or more due to the open in harness of injector #2, ECM judges this as a fault
and DTC is set. The possible causes are open circuit #2 of ECM connector(F39-1), open in injector coil, excessive
resistance in injector pin, poor connection of wiring etc.

Lack of engine power will occur since fuel amount is limited to below 40mm?3/st in case of fail safe. There may cause
damage to engine if the vehicle is driven for a long time with faulty injector.
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DTC DETECTING CONDITION

E42C9430

Item

Detecting Condition

Possible Cause

DTC Strategy

¢ \oltage monitoring

Enable Conditions

¢ Ignition ON/ Running

Threshold Value

e Open in harness of injector #2

Diagnosis Time

e 4499.0 CA(Crank angle) or more

Open in harness of terminal
2 of ECM connector(F39-1)
Open in injector coil
Injector pin resistance
Wiring problem

Fail Safe Fuel Cut No e Fuel amount is limited
3
Fuel Limit Yes to below 40_mm /st .
e Lack of engine power
MIL ON
SPECIFICATION 1020014
ltem Specification Terminal 1: Signal ﬁ
Resistance 0.459 (At 20°C) Terminal 2: Ground @@
Injector driving voltage 135V
Injector driving current 20A

Injector control type

Current control

Sensor connector

SUDFL8099L



DTC TROUBLESHOOTING PROCEDURES FL -205
SCHEMATIC DIAGRAM  cs7e7rso

Injector
ECM harness
Injector #2
F39-1 ~
Ground Signal W
T 100/
2 1
E11-2
Injector #2 E11-2

ECM harness

E\SHTH*HMM\
[
[

[~ [-T-1-[-T-T11]10] 98]
\*\*\*\22}21

‘*‘*‘

| [19] -]
| [27] -]

*
*

*

F39-1

SNBFL8048L
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SIGNAL WAVEFORM  eoozosea
ot oiB18Y

G o v ECNE

Pﬂot .inje'ctio.n réngé

m Iéooﬁl |'cu1'1 |'|r1i:r10'| |1§EC | '| HENU '|

At

CINE) 20 v NS

CHEB 1.8V

' [zoon| [CUR | [MEMO]| [REC | [MENU]

Low side waveform when activating injector(Ground side) High side injector power waveform(Signal side)

Fig.1) is divided into pilot injection range and main injection range as low side waveform when activating injector.

Fig.2) is high side injector power waveform.

CONY sev CIHEARE GONE se v

At

m [Zoon| [CUR | [MEMO] |[REC | [MENU]

Injector power waveform combined with High/Low side

NOTE

SUDFL8101L

Waveforms of Fig.1) and Fig.2) are displayed by turns in the course of checking injector waveform in LOW side. The
reason that the waveform like a Fig.2) is displayed is used in LOW side in common the power of HIGH side of injector

#1, #4 or injector #2, #3 which is not activated.

MONITOR SCAN TOOL DATA

E3B71911

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.
3. Turn the electric equipment and air conditioner OFF.
4. Monitor "Fuel injection amount" parameter on the scan tool.
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NOTE

The scan tool data indicate engine rpm information related to "Fuel injection amount” parameter depending on DTC
detecting conditions. Be sure to check that "Fuel amount” is limited to below 40m/st in case of fail safe.

B Specification: Fuel amount - Approx. 9.0~10.5 mw'/st at idle

1.3. CURRENT DATA 1.3. CURRENT DATA
& F
% |[ENGINE SPEED A rpn % |[ENGINE SPEED 758  rpnm
* |WATER TEMP. 8.8 °C % |WATER TEMP. 66.8 °C
* |MAIN INJ.TIMING A.8 CA % [MAIN INJ.TIMING -2.8 CA
* |REAL C/R PRESSURE .1 MPa % |REAL C/R PRESSURE 48.7 MPa
* |TARGET C~R PRESSURE .8 MPa % [TARGET C-R PRESSURE 41.8 MPa
* |[FINAL PUMP DRV.DUTY 8.8 X % |[FINAL PUMP DRV.DUTY 35.8 %
% |[FUEL TEMP. 39.8 °C % |FUEL TEMP. 38.8 °C
¥ L
[F1¥ | [PaRT]| [TOT | [HELP||[LIME| [REC | [FI1¥ | [PaRT| [TOT | [HELP||LIME|[REC |
Fuel injection amount data at ignition ON Fuel injection amount data at idle
1.3. CURRENT DATA
F
% |[ENGINE SPEED 2508 rpn
* |WATER TEMP. 69.8 °C
% [MAIN INJ.TIMING 3.7 cCa
% |REAL C/R PRESSURE 129.4 MPa
* |TARGET C-/R PRESSURE 128.8 MPa
A FINAL FUEL Q 15.5 nn3s il
* |[FINAL PUMP DRVY.DUTY 31.8 %
% |FUEL TEMP. 35.8 °C
L
[F1% | [PaRT|[TOT | [HELP||LINE| |REC |

Fuel injection amount data at 2,500rpm

SUDFL8102L

TERMINAL & CONNECTOR INSPECTION  ecosers

Refer to DTC P0O112.

POWER SUPPLY INSPECTION  cisurzs

1. Power Supply Voltage Inspection
1) Leave injector #2 connector(E11-2) installed.
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of the injector #2 and chassis ground.
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1.8. SIMU-ZCAN
&
- ¥ (ENGINE SPEED a
E11-2 Terminal 1: Power supply fP“
Terminal 2: Ground * |WATER TENFP. 78.8 c
EMIFINAL FUEL Q =58. Brm3s
@@ * (FINAL PUMF DRV.DUTY .8 X
UVOLT HMETER
0 13.68 U o
— MA¥ @ 13.79 UV HIN : -B.83 V
- [METR| [8IMU] [DEL | [FI¥ |
» With injector #2 connector disconnected/connected
(At 1G ON)
SUDFL8111L

B Specification: Injector #2 signal power approx. 13.57 V
4) s the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Power Supply Open Inspection” procedure.
2. Power Supply Open Inspection
1) Turn ignition OFF.
2) Disconnect injector #2 connector(E11-2) and ECM connector(F39-1).

3) Measure resistance between terminal 1 of injector #2 harness connector(E11-2) and terminal 2 of ECM connec-
tor(F39-1).

F39-1 Terminal 2: Power supply

Terminal 1: Power supply I—I
Terminal 2: Ground

00 (76l s[4l - 2 1]

* * * * * I

|

Q)

B Specification: Continuity(Below 1.0 Q)

E11-2

] 11[10] 9| 8
[ =] ~]~]22]21] ~ | [19] *
* * * * |27*

SNBFL8049L

4) s the resistance measured within specification?
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YES

» Go to "Power Supply Short to Power Inspection” procedure.

» Repair open circuit and then go to "Verification of vehicle repair" procedure.
3. Power Supply Short to Power Inspection
1) Disconnect injector #2 connector(E11-2) and ECM connector(F39-1).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of injector #2 harness connector(E11-2) and chassis ground.

Z.6 MULTI-METER

Terminal 1: Power supply UOLT ¢ CH A )
Terminal 2: Ground

O -0.03
0 MAX : 8.8 U HIN : -8.86 V

J— PRESS [ENTER]1 TO RESET HMax & MIN

E11-2

voLt| [PERI|| R || 1 ||TEMP||PRES]

SUDFL8113L
B Specification: Below 0~0.1V

4) s the voltage measured within specification?

YES

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of vehicle repair" procedure.
4. Power Supply Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect injector #2 connector(E11-2) and ECM connector(F39-1).

3) Measure resistance between terminal 1 of injector #2 harness connector(E11-2) and chassis ground.
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E11-2

®O

Terminal 1: Power supply
Terminal 2: Ground

Q)

SUDFL8114L

B Specification: Infinite
4) s the resistance measured within specification?

YES
» Go to "Ground Circuit Inspection" procedure.

» Repair short to ground and then go to "Verification of vehicle repair" procedure.

GROUND CIRCUIT INSPECTION  esazo0s2
1.  Ground Voltage Drop Inspection
1) Disconnect injector #2 connector(E11-2).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 2 of injector #2 harness connector(E11-2) and chassis ground.

Z.6 MULTI-METER

Terminal 1: Power supply UOLT ¢ CH A )
Terminal 2: Ground

OO, -0.03

— PRESS [ENTER]1 TO RESET Max & HMIN

E11-2

voLt | [PERI|| R || 1 |[TEMP||PRES]

SUDFL8115L
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M Specification: Ground voltage drop - Within 200mV

4) s the voltage measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"
procedure.

2.  Ground Open Inspection
1) Turn the ignition OFF.
2) Disconnect injector #2 connector(E11-2) and ECM connector(F39-1).

3) Measure resistance between terminal 2 of injector #2 harness connector(E11-2) and terminal 7 of ECM connec-
tor(F39-1).

F39-1 Terminal 7: Ground
Terminal 1: Power supply ’—|
Terminal 2: Ground
7l el s al -J2]+1]
11/ 10| 9] 8

|
I
(T T Mool -] [ao] -]
EIE 11 o]

E11-2

O

* * * * * *

Q)

B Specification: Continuity(Below 1.0 Q)

SNBFL8050L

4) s the resistance measured within specification?

YES
» Go to "Component Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esnarees
1. Injector Component Inspection
1) Turn ignition OFF.
2) Disconnect injector#2 connector(E11-2).

3) Measure resistance between terminal 1 and 2 of injector#2 connector.
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E11-2 Terminal 1: Power supply

Terminal 2: Ground

@

M Specification

Item Specification

Resistance 0.45 Q(20°C)

SUDFL8117L

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the injector and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  essxcsos

Refer to DTC P0112.
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IDTC P0203 INJECTOR #3 COIL OPEN

COMPONENT LOCATION  cirpsora

Injector

SUDFL8098L

DESCRIPTION  earora17

1.

GENERAL DESCRIPTION

Injector carries out function to inject fuel amount calculated by ECM by making diesel spread with small particles to
combustion chamber compressed with high pressure. Fuel injected generates power through combustion process.
Purpose to increase fuel pressure of common rail diesel engine up to Max. 1,600 bar is to make fuel into small
particles, small particles of fuel are related to smoke reduction, high power of engine, fuel consumption improvement
etc.

Also, hydraulic servo type is used to control fuel pressure of 1,600 bar with solenoid, injector solenoid is driven by
current after increasing solenoid driving voltage up to 135V.

Multi injection is possible by applying fuel injection which is not mechanic injector but electric control injector.

ECM injects fuel after dividing into two stages of pilot injection and main injection and it is possible to control Injection
time and injection amount independently to each cylinder. Power, torque, exhaust gas, fuel consumption improvement
etc. can be optimized by controlling engine to optimum fuel injection amount.

DTC DESCRIPTION

If crank rotating angle is 4499.0 degree or more due to the open in harness of injector #3, ECM judges this as a fault
and DTC is set. The possible causes are open circuit #1 of ECM connector(F39-1), open in injector coil, excessive
resistance in injector pin, poor connection of wiring etc.

Lack of engine power will occur since fuel amount is limited to below 40mm?3/st in case of fail safe. There may cause
damage to engine if the vehicle is driven for a long time with faulty injector.
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FUEL SYSTEM

DTC DETECTING CONDITION

E6D9404B

Item

Detecting Condition

Possible Cause

DTC Strategy

¢ \oltage monitoring

Enable Conditions

¢ Ignition ON/ Running

Threshold Value

e Open in harness of injector #3

Diagnosis Time

e 4499.0 CA(Crank angle) or more

Open in harness of terminal
1 of ECM connector(F39-1)
Open in injector coil
Injector pin resistance
Wiring problem

Fail Safe Fuel Cut No e Fuel amount is limited
3
Fuel Limit Yes to below 40_mm /st.
e Lack of engine power
MIL ON
SPECIFICATION  esanscoc
Item Specification Ter ﬁ
Resistance 0.45Q (At 20°C) @@
Injector driving voltage 135V
Injector driving current 20A

Injector control type

Current control

Sensor connector
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SCHEMATIC DIAGRAM  ccossanr

Injector
ECM harness
Injector #3
F39-1 N
Ground  Signal W
ol 00
2 1
E11-3
Injector #3 E11-3

ECM harness

E\SHTH*MHM
[
[

[~ [-T-1-[-T-T11]10] 98]
\*\*\*\22}21

‘*‘*‘

| [19] -]
| [27] -]

*
*

*

F39-1

SNBFL8051L
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SIGNAL WAVEFORM  esos3642
ot oiB18Y

G o v ECNE

Pﬂot .inje'ctio.n réngé
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Low side waveform when activating injector(Ground side) High side injector power waveform(Signal side)

Fig.1) is divided into pilot injection range and main injection range as low side waveform when activating injector.

Fig.2) is high side injector power waveform.

CONY sev CIHEARE GONE se v

At

m [Zoon| [CUR | [MEMO] |[REC | [MENU]

Injector power waveform combined with High/Low side

NOTE

SUDFL8101L

Waveforms of Fig.1) and Fig.2) are displayed by turns in the course of checking injector waveform in LOW side. The
reason that the waveform like a Fig.2) is displayed is used in LOW side in common the power of HIGH side of injector

#1, #4 or injector #2, #3 which is not activated.

MONITOR SCAN TOOL DATA

EE6E35CF

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.
3. Turn the electric equipment and air conditioner OFF.
4. Monitor "Fuel injection amount" parameter on the scan tool.
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NOTE

The scan tool data indicate engine rpm information related to "Fuel injection amount” parameter depending on DTC
detecting conditions. Be sure to check that "Fuel amount” is limited to below 40m/st in case of fail safe.

B Specification: Fuel amount - Approx. 9.0~10.5 mw'/st at idle

1.3. CURRENT DATA 1.3. CURRENT DATA
& F
% |[ENGINE SPEED A rpn % |[ENGINE SPEED 758  rpnm
* |WATER TEMP. 8.8 °C % |WATER TEMP. 66.8 °C
* |MAIN INJ.TIMING A.8 CA % [MAIN INJ.TIMING -2.8 CA
* |REAL C/R PRESSURE .1 MPa % |REAL C/R PRESSURE 48.7 MPa
* |TARGET C~R PRESSURE .8 MPa % [TARGET C-R PRESSURE 41.8 MPa
* |[FINAL PUMP DRV.DUTY 8.8 X % |[FINAL PUMP DRV.DUTY 35.8 %
% |[FUEL TEMP. 39.8 °C % |FUEL TEMP. 38.8 °C
¥ L
[F1¥ | [PaRT]| [TOT | [HELP||[LIME| [REC | [FI1¥ | [PaRT| [TOT | [HELP||LIME|[REC |
Fuel injection amount data at ignition ON Fuel injection amount data at idle
1.3. CURRENT DATA
F
% |[ENGINE SPEED 2508 rpn
* |WATER TEMP. 69.8 °C
% [MAIN INJ.TIMING 3.7 cCa
% |REAL C/R PRESSURE 129.4 MPa
* |TARGET C-/R PRESSURE 128.8 MPa
A FINAL FUEL Q 15.5 nn3s il
* |[FINAL PUMP DRVY.DUTY 31.8 %
% |FUEL TEMP. 35.8 °C
L
[F1% | [PaRT|[TOT | [HELP||LINE| |REC |

Fuel injection amount data at 2,500rpm

SUDFL8102L

TERMINAL & CONNECTOR INSPECTION  eirrscer

Refer to DTC P0O112.

POWER SUPPLY INSPECTION caiincic

1. Power Supply Voltage Inspection
1) Leave injector #3 connector(E11-3) installed.
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of the injector #3 and chassis ground.
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1.8. SIMU-ZCAN
&
- ¥ (ENGINE SPEED a
E11-3 Terminal 1: Power supply fpn
Terminal 2: Ground * |WATER TENP. 78.8 c
EMIFINAL FUEL Q =58.Bnn3s
@@ * (FINAL PUMF DRV.DUTY 8.8
UOLT HMETER
0 13.68 Ve
— MAX : 13.79 U HIN : -B.83 V
- [METR| [sInU]| [DEL | [FIR |
» With injector #3 connector disconnected/connected
(At 1G ON)
SUDFL8119L

B Specification: Injector #3 signal power approx. 13.57 V

4) Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Power Supply Open Inspection” procedure.
2. Power Supply Open Inspection
1) Turn ignition OFF.
2) Disconnect injector #3 connector(E11-3) and ECM connector(F39-1).

3) Measure resistance between terminal 1 of injector #3 harness connector(E11-3) and terminal 1 of ECM connec-
tor(F39-1).

F39-1 Terminal 1: Power supply

Terminal 1: Power supply I—I
Terminal 2: Ground

Q@ (76l s al-T2l+]

PN R R s R B |

|

Q)

B Specification: Continuity(Below 1.0 Q)

E11-3

11 10| 9| |8
[ =] |« [o2]21] « | [19] |
-1 [T Ler[]

SNBFL8052L

4) s the resistance measured within specification?
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YES

» Go to "Power Supply Short to Power Inspection” procedure.

» Repair open circuit and then go to "Verification of vehicle repair" procedure.
3. Power Supply Short to Power Inspection
1) Disconnect injector #3 connector(E11-3) and ECM connector(F39-1).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of injector #3 harness connector(E11-3) and chassis ground.

Z.6 MULTI-METER

Terminal 1: Power supply VOLT ¢ CH A )
Terminal 2: Ground

LD -0.03

J— PRESS [ENTER] TO BESET MaAX & MIN

E11-3

voLt| [PERI|| R || 1 ||TEMP||PRES]|

SUDFL8121L
B Specification: Below 0~0.1V

4) s the voltage measured within specification?

YES

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of vehicle repair" procedure.
4. Power Supply Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect injector #3 connector(E11-3) and ECM connector(F39-1).

3) Measure resistance between terminal 1 of injector #3 harness connector(E11-3) and chassis ground.
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E11-3

®O

Terminal 1: Power supply
Terminal 2: Ground

Q)

SUDFL8122L

B Specification: Infinite
4) s the resistance measured within specification?

YES
» Go to "Ground Circuit Inspection" procedure.

» Repair short to ground and then go to "Verification of vehicle repair" procedure.

GROUND CIRCUIT INSPECTION  eceensee
1.  Ground Voltage Drop Inspection
1) Disconnect injector #3 connector(E11-3).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 2 of injector #3 harness connector(E11-3) and chassis ground.

Z.6 MULTI-METER

Terminal 1: Power supply UOLT ¢ CH A )
Terminal 2: Ground

OO, -0.03
0 MAX : -B.81 VU MIN : -8.86 U

— PRESS [ENTER]1 TO RESET MAX & HIN

E11-3

voLt | [PERI|| R || 1 ||TEMP||PRES]

SUDFL8123L
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M Specification: Ground voltage drop - Within 200mV

4) s the voltage measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"
procedure.

2.  Ground Open Inspection
1) Turn the ignition OFF.
2) Disconnect injector #3 connector(E11-3) and ECM connector(F39-1).

3) Measure resistance between terminal 1 of injector #3 harness connector(E11-3) and terminal 6 of ECM connec-
tor(F39-1).

F39-1 Terminal 6: Ground
Terminal 1: Power supply ’—|
Terminal 2: Ground
@@ Lz lell 5] af - ]2]+
I * * *

|
| <] +=[11]10] o] 8]

C [ lela] Lol
B Specification: Continuity(Below 1.0 Q)

E11-3

Ll [T-]  [er[-]

SNBFL8053L

4) s the resistance measured within specification?

YES
» Go to "Component Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  escesers
1. Injector Component Inspection
1) Turn ignition OFF.
2) Disconnect injector#3 connector(E11-3).

3) Measure resistance between terminal 1 and 2 of injector#3 connector.
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E11-3 Terminal 1: Power supply

i Terminal 2: Ground

H Specification

ltem Specification

Resistance 0.45 Q(20°C)

SUDFL8125L

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the injector and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ecsusers

Refer to DTC PO112.
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IDTC P0204 INJECTOR #4 COIL OPEN

COMPONENT LOCATION  cesrsos

Injector

SUDFL8098L

DESCRIPTION  esscioss

1.

GENERAL DESCRIPTION

Injector carries out function to inject fuel amount calculated by ECM by making diesel spread with small particles to
combustion chamber compressed with high pressure. Fuel injected generates power through combustion process.
Purpose to increase fuel pressure of common rail diesel engine up to Max. 1,600 bar is to make fuel into small
particles, small particles of fuel are related to smoke reduction, high power of engine, fuel consumption improvement
etc.

Also, hydraulic servo type is used to control fuel pressure of 1,600 bar with solenoid, injector solenoid is driven by
current after increasing solenoid driving voltage up to 135V.

Multi injection is possible by applying fuel injection which is not mechanic injector but electric control injector.

ECM injects fuel after dividing into two stages of pilot injection and main injection and it is possible to control Injection
time and injection amount independently to each cylinder. Power, torque, exhaust gas, fuel consumption improvement
etc. can be optimized by controlling engine to optimum fuel injection amount.

DTC DESCRIPTION

If crank rotating angle is 4499.0 degree or more due to the open in harness of injector #4, ECM judges this as a fault
and DTC is set. The possible causes are open in terminal 3 of ECM connector(F39-2), open in injector coil, excessive
resistance in injector pin, poor connection of wiring etc.

Lack of engine power will occur since fuel amount is limited to below 40mm?3/st in case of fail safe. There may cause
damage to engine if the vehicle is driven for a long time with faulty injector.
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FUEL SYSTEM

DTC DETECTING CONDITION

E96034C4

Item

Detecting Condition

Possible Cause

DTC Strategy

¢ \oltage monitoring

Enable Conditions

¢ Ignition ON/ Running

Threshold Value

e Open in harness of injector #4

Diagnosis Time

e 4499.0 CA(Crank angle) or more

Open in harness of terminal
3 of ECM connector(F39-2)
Open in injector coil
Injector pin resistance
Wiring problem

Fail Safe Fuel Cut No e Fuel amount is limited
3
Fuel Limit Yes to below 40_mm /st .
e Lack of engine power
MIL ON
SPECIFICATION  ccotssor
ltem Specification Terminal 1: Signal ﬁ
Resistance 0.459 (At 20°C) Terminal 2: Ground @@
Injector driving voltage 135V
Injector driving current 20A

Injector control type

Current control

Sensor connector

SUDFL8099L
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SCHEMATIC DIAGRAM

EAD29441

Injector
ECM harness
Injector #4
F39-2 ~
Ground  Signal W
e 00
2 1
E11-4
Injector #4 E11-4
ECM harness
Cells - s [2]1]
Clr-T-T-T-7T-T-7-T-]
(7] - [es]oa[ = [ -] - [0 1] - [*]

SNBFL8054L
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SIGNAL WAVEFORM  es0nse2
ot oiB18Y

G o v ECNE
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Low side waveform when activating injector(Ground side) High side injector power waveform(Signal side)

Fig.1) is divided into pilot injection range and main injection range as low side waveform when activating injector.

Fig.2) is high side injector power waveform.

CONY sev CIHEARE GONE se v

At

m [Zoon| [CUR | [MEMO] |[REC | [MENU]

Injector power waveform combined with High/Low side

NOTE

SUDFL8101L

Waveforms of Fig.1) and Fig.2) are displayed by turns in the course of checking injector waveform in LOW side. The
reason that the waveform like a Fig.2) is displayed is used in LOW side in common the power of HIGH side of injector

#1, #4 or injector #2, #3 which is not activated.

MONITOR SCAN TOOL DATA

E201285F

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.
3. Turn the electric equipment and air conditioner OFF.
4. Monitor "Fuel injection amount" parameter on the scan tool.
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NOTE

The scan tool data indicate engine rpm information related to "Fuel injection amount” parameter depending on DTC
detecting conditions. Be sure to check that "Fuel amount” is limited to below 40m/st in case of fail safe.

B Specification: Fuel amount - Approx. 9.0~10.5 mw'/st at idle

1.3. CURRENT DATA 1.3. CURRENT DATA
& F
% |[ENGINE SPEED A rpn % |[ENGINE SPEED 758  rpnm
* |WATER TEMP. 8.8 °C % |WATER TEMP. 66.8 °C
* |MAIN INJ.TIMING A.8 CA % [MAIN INJ.TIMING -2.8 CA
* |REAL C/R PRESSURE .1 MPa % |REAL C/R PRESSURE 48.7 MPa
* |TARGET C~R PRESSURE .8 MPa % [TARGET C-R PRESSURE 41.8 MPa
* |[FINAL PUMP DRV.DUTY 8.8 X % |[FINAL PUMP DRV.DUTY 35.8 %
% |[FUEL TEMP. 39.8 °C % |FUEL TEMP. 38.8 °C
¥ L
[F1¥ | [PaRT]| [TOT | [HELP||[LIME| [REC | [FI1¥ | [PaRT| [TOT | [HELP||LIME|[REC |
Fuel injection amount data at ignition ON Fuel injection amount data at idle
1.3. CURRENT DATA
F
% |[ENGINE SPEED 2508 rpn
* |WATER TEMP. 69.8 °C
% [MAIN INJ.TIMING 3.7 cCa
% |REAL C/R PRESSURE 129.4 MPa
* |TARGET C-/R PRESSURE 128.8 MPa
A FINAL FUEL Q 15.5 nn3s il
* |[FINAL PUMP DRVY.DUTY 31.8 %
% |FUEL TEMP. 35.8 °C
L
[F1% | [PaRT|[TOT | [HELP||LINE| |REC |

Fuel injection amount data at 2,500rpm

SUDFL8102L

TERMINAL & CONNECTOR INSPECTION  ecseciss

Refer to DTC P0O112.

POWER SUPPLY INSPECTION  escssisc

1. Power Supply Voltage Inspection
1) Leave injector #4 connector(E11-4) installed.
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of the injector #4 and chassis ground.
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1.8. SIMU-ZCAN
&
- ¥ (ENGINE SPEED a
E11-4 Terminal 1: Power supply fP“
Terminal 2: Ground * |WATER TENFP. 78.8 c
EMIFINAL FUEL Q =58. Brm3s
@@ * (FINAL PUMF DRV.DUTY .8 X
UVOLT HMETER
0 13.68 U o
— MA¥ @ 13.79 UV HIN : -B.83 V
- [METR| [8IMU] [DEL | [FI¥ |
» With injector #4 connector disconnected/connected
(At 1G ON)

SUDFL8127L
B Specification: Injector #4 signal power approx. 13.57 V

4) Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Power Supply Open Inspection” procedure.
2. Power Supply Open Inspection
1) Turn ignition OFF.
2) Disconnect injector #4 connector(E11-4) and ECM connector(F39-2).

3) Measure resistance between terminal 1 of injector #4 harness connector(E11-4) and terminal 3 of ECM connec-
tor(F39-2).

E11-4

Terminal 1: Power supply I—I
Terminal 2: Ground

@@ Lell sl - s8] [2]1]

x | « [ = s [« |« « | * *I

|

|

|27*2524* 17 120119] 1 *

[ 35 34] 33| 32| 31| 30] <[ *
B Specification: Continuity(Below 1.0 Q)

SNBFL8055L

4) s the resistance measured within specification?
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YES

» Go to "Power Supply Short to Power Inspection” procedure.

» Repair open circuit and then go to "Verification of vehicle repair" procedure.
3. Power Supply Short to Power Inspection
1) Disconnect injector #4 connector(E11-4) and ECM connector(F39-2).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of injector #4 harness connector(E11-4) and chassis ground.

Z.6 MULTI-METER

Terminal 1: Power supply VOLT ¢ CH A )
Terminal 2: Ground

LD -0.03

J— PRESS [ENTER] TO BESET MaAX & MIN

E11-4

voLt| [PERI|| R || 1 ||TEMP||PRES]|

SUDFL8129L
B Specification: Below 0~0.1V

4) s the voltage measured within specification?

YES

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of vehicle repair" procedure.
4. Power Supply Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect injector #4 connector(E11-4) and ECM connector(F39-2).

3) Measure resistance between terminal 1 of injector #4 harness connector(E11-4) and chassis ground.
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E11-4

®O

Terminal 1: Power supply
Terminal 2: Ground

Q)

SUDFL8130L

B Specification: Infinite
4) s the resistance measured within specification?

YES
» Go to "Ground Circuit Inspection" procedure.

» Repair short to ground and then go to "Verification of vehicle repair" procedure.

GROUND CIRCUIT INSPECTION  earesseo
1.  Ground Voltage Drop Inspection
1) Disconnect injector #4 connector(E11-4).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 2 of injector #4 harness connector(E11-4) and chassis ground.

Z.6 MULTI-METER

Terminal 1: Power supply VOLT ¢ CH A )
Terminal 2: Ground

OO, -0.03
0 MAX : -B.81 V HMIN : -8.86 U

J— PRESS [ENTER] TO RESET HMaAX & MIN

E11-4

(voLt| [PERI|| R || 1 ||TEMP||PRES]|

SUDFL8131L
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M Specification: Ground voltage drop - Within 200mV

4) s the voltage measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"
procedure.

2.  Ground Open Inspection
1) Turn the ignition OFF.
2) Disconnect injector #4 connector(E11-4) and ECM connector(F39-2).

3) Measure resistance between terminal 2 of injector #4 harness connector(E11-2) and terminal 6 of ECM connec-
tor(F39-2).

Terminal 1: Power supply
] Terminal 2:
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E11-4 Terminal 1: Power supply

i Terminal 2: Ground

H Specification

ltem Specification

Resistance 0.45 Q(20°C)

SUDFL8133L

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the injector and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esoorzes

Refer to DTC PO112.
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IDTC P0217 ENGINE COOLANT OVER TEMPERATURE

COMPONENT LOCATION  crroseir

Coolant temperature sensor

Resistance(KQ)
] LN} = [8g}
() () L] ()

=)
T

L]

-40 0 40 80 110
Engine coolant temperature(°C)

SUDFL8134L

DESCRIPTION  ezseeasc

1.

GENERAL DESCRIPTION

ECTS(Engine Coolant Temperature Sensor) is located on coolant passage of cylinder head. The ECTS uses a
thermistor whose resistance changes with the temperature. The electric resistance of the ECTS decreases as the
temperature increases, and increases as the temperature decreases, that is negative characteristics.

The ECTS receives 5 voltage via resistor from ECM and resistor and thermistor are linked in series. ECM received
signal from ECTS is used to control injection timing, fuel amount correction and automatic cooling fan.

Specially the defective engine coolant temperature sensor has a great influence on the cold starting and is one of the
factors to cause white smoke at starting.

DTC DESCRIPTION

If the output voltage of the engine coolant temperature sensor is over 115°C for 2,995.9ms or more, the ECM judges
this as a fault and DTC is set.

Fuel amount correction will not be controlled by ECM depending on engine coolant temperature but vehicle is possible
to drive. Maximum engine power is limited and warning lamp comes on.
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FUEL SYSTEM

DTC DETECTING CONDITION ccaceors

Item Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring ¢ Check cooling system.
Enable Conditions ¢ Ignition ON/ At running
Threshold Value e 115°C or more
Diagnosis Time * 2,995.9ms or more
Fail Safe Fuel Cut No ¢ Fuel amount is limited
3
Fuel Limit Yes to below 40mm /st.
¢ Fuel correction and
engine power is not
MIL ON chang(_ad according
to engine coolant
temperature.
SPECIFICATION  esscoost
Temperature Resistance between
C °F terminals 1 and 3(k%)
-20 -4 15.48
0 32 5.79 s
20 68 545 ensor connector
40 104 1.148
80 176 0.322 Terminal 1: Ground

Terminal 3: Sensor output

SUDFL8036L
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SCHEMATIC DIAGRAM

Engine coolant
temperature sensor signal | E07

EF541848
Engine coolant temperature sensor
ECM harness
””””””””””” Lo F391 |
F39-3 1 Engine coolant
itemperature |
| Sround | |sensorsignal
21 19
1 3

ECM harness

(76l s af-T2J1] [7le] [sl[-J -2l 1]
[ [-[-[-T-Tn[10]els] [1o] -~ [17] - [15[14] - [12][11[10[ o] - |
[~ [-T-Teef[at] "] [a9] - | [~ ]2 [23] 22] [21] 20]
ERER ERER [27] -] [ [sal - [s2] [ [-] 1]
F39-1 F39-3
SNBFL8057L
MONITOR SCAN TOOL DATA  croosecs

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Engine Coolant Temperature Sensor" parameter on the scan tool.

NOTE

Engine coolant temperature sensor data is displayed on the scan tool depending on DTC detecting condition. In case
of fail safe. be sure to check that fuel amount is limited to below 40m/st if engine coolant temperature is over 115°C.
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1.3. CURRENT DATA 1.3. CURRENT DATA
N
¥ |ENGINE SFEED a ren * |[ENGINE SPEED 749 rpm | g
% |INTAKE AIR TEMPERATURE 4@.8 °C % |INTAKE AIR TEMPERATURE 33.8 °C
e JWATER TENP. 67.8 °C M UATER TENP. 68.8 °C
% [INTAKE MANIFOLD PRESS. 181 kPa % [INTAKE MANIFOLD PRESS. 181 kPa
% |ATOM. PRESSURE 182  kPa % |[ATOM. PRESSURE 182  kPa
% |[FINAL FUEL Q -50. Brndst * [FINAL FUEL Q 9.9 nmn3st
% |[FINAL PUMP DRU.DUTY 8.8 % * [FINAL PUMP DRV.DUTY 36.8 %
% |[FUEL TEMP. 3.8 °C % [FUEL TEMP. 39.8 °C
¥ Y
[FI® | [PaRT]| [TOT | [HELFP| [LIME| [REC | [F1% | [PaRT | [TOT | [HELP||LINE||REC |

Engine coolant temperature sensor data at ignition ON Engine coolant temperature sensor data at idle

SUDFL8038L

TERMINAL & CONNECTOR INSPECTION  ecsesoss

Refer to DTC P0112.

SYSTEM INSPECTION  eossasre

1. Cooling system inspection
- Check the fan belt tension.
- Check the engine coolant for level and leaks.
- Check the radiator grille.
- Check the engine coolant for contamination or corrosion.
- Check the thermostat for normal operation.
- Check the water pump for operation.
- In case of automatic cooling fan, check it for oil leaks.
- Check all possible causes for overheat.
- Is the system normal for the above checks?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the faulty cooling system and then go to "Verification of Vehicle Repair" procedure.
Repeat the cooling system checks one or two times.

VERIFICATION OF VEHICLE REPAIR eronsero

Refer to DTC P0112.
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IDTC P0219 ENGINE OVERSPEED CONDITION |

COMPONENT LOCATION  coseeerr

Crankshaft position sensor

SUDFL8136L

DESCRIPTION  esooties

1. GENERAL DESCRIPTION
The engine piston position is used for determining fuel injection timing, all pistons are connected to crankshaft via
connecting rod. After the crankshaft position sensor detects piston position, it sends signal to the ECM to determine
fuel injection timing and engine speed. The camshaft position sensor is used to detect the top dead center of com-
pression stroke of each cylinder. Based on these signals, the ECM determines fuel injection timing and injection
order of each cylinder.

2. DTC DESCRIPTION
If the engine rpm is over 4,000rpm for 97.6 ms or more, the ECM judges this as a fault and DTC is set.
In case engine rpm is over 4,000 rpm to prevent damage due to engine over speed, the fuel injection is injected
partially to reduce engine rpm. If engine rpm is lower than 3,500rpm, the injection will return to normal condition.
The engine system will be protected like this.

DTC DETECTING CONDITION  cosonscs

Item Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring ¢ Check crankshaft position
Enable Conditions e Running sensor.
Threshold Value ¢ More than 4,000rpm
Diagnosis Time ¢ 97.6ms or more
Fail Safe Fuel Cut No ¢ In case engine rpm is

more than 4,000rpm,

partial injection will be
applied. If 3,500 rpm

MIL ON or less, it will return to
normal injection.

Fuel Limit Yes
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SPECIFICATION  csiascse

Injector resistance(terminal-to-terminal)

/\
Te t c Resist bet terminals 1 and 2(Q .
emperature(C) esistance between terminals 1 and 2(R) - @ @ . Terminal 1: N.E sensor()
20 125 + 17 Terminal 2: N.E sensor(+)
Air gap 1.50 + 0.5 mm ‘ Sensor side connector

SUDFL8137L

SCHEMATIC DIAGRAM  esocsos2

Crankshaft position sensor

harness side
F39-3 ECM
Shield N.E sensor(-) N.E sensor(+) AN
5 7
------------------------- Y )
" E12
Crankshaft position sensor E12

ECM harness

[z 6]
[17] = [15]14] = [12]11]10] o] -]
< ] o4] [ 23] 22] [21] 20]
\ \

*‘*‘ ‘*‘*‘

SNBFL8058L



DTC TROUBLESHOOTING PROCEDURES

FL -239

SIGNAL WAVEFORM

EA55C77B

At 2.8

U g

S CHE 58 VY

' [zoon| [CUR | [MEMO] [REC | [MENU]

MONITOR SCAN TOOL DATA

E41435BE

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner

OFF.

4. Monitor "Fuel injection amount" parameter on the scan tool.

NOTE

SUDFL8139L

The value of "Engine revolution" depending on engine operation conditions will change. Compare "Fuel injection

amount" between 4,000rpm or more and 3,500rpm or less of engine rpm in case of fail safe.

¥

1.3. CURRENT DATA

% |[ENGINE SPEED 8 rpn
* |WATER TEMP. 64.8 °C
M CRANK SENSOR ACTIVE OFF
* |CcAM SENSOR ACTIVE OFF
* |REAL C/R PRESSURE A.1 MPa
% |[TARGET C/R PRESSURE A.8 MPa
* |[FINAL FUEL Q -50. Bnn3st
% |[FINAL PUMP DRV.DUTY 8.8 %

[F1% | [PaRT||[TOT | |HELP||LINE||REC |

Engine rpm data at ignition ON

1.3. CUBRRENT DaAThA

ENGINE SPEED

WATER TENP.

CRANK SENS0R ACTIVE
CAM SENSOR ACTIVE
REAL C-R PRESSURE
TARGET C~E PRESSURE
FINAL FUEL Q

FINAL PUMP DRU.DUTY

XX K X ¥ X X X

gl rpm
64.8 °C
ON

ON

48.6 HPa
41.8 HPa
9.4
33.5 %

mndst

¥

[F1® | [paRT|[TOT | [HELP||LINE||REC |

Engine rpm data at idle

SUDFL8140L
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FUEL SYSTEM

TERMINAL & CONNECTOR INSPECTION

Refer to DTC PO112.

POWER SUPPLY INSPECTION

E8260767

1. N.E sensor(+) Voltage Inspection

EOD5C020

1) Leave the crankshaft position sensor connector(E12) installed.

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 2 of the crankshaft position sensor harness connector and chassis ground.

Terminal 1: N.E sensor(-)
E12 Terminal 2: N.E sensor{+)

0l0

1.8. SINHU-SCaAN

ENGINE SPEED o8 rpmn
WATER TEHP. 64.8 "C | g
CRANK SENSOR ACTIVE ON
CAM SENSOR ACTIVE ON

X XK X X

UOLT HMETER

Z.22 U

HAX @ 6.24 U MIN : -4.38 U

CH A

[METR]| [81MU| [DEL | [FIX |

P With crankshaft position sensor connector connected
(Power at idle)

At IR z.e v EER

CHB 58 VY

m [zoom] [CUR | [MENO] [REC | [MENU]

P With crankshaft position sensor connector connected
(Waveform at idle)

M Specification: ETC control module output power approx. 5.97 V

4) s the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

SUDFL8141L
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» Go to "N.E Sensor(+) Open Inspection" procedure.
2. N.E Sensor(+) Open Inspection
1) Turn ignition OFF.
2) Disconnect crankshaft position sensor connector(E12) and ECM connector(F39-3).

3) Measure resistance between terminal 2 of crankshaft position sensor harness connector and terminal 6 of ECM
connector(F39-3).

F39-3

Lol L dlall41]

12| 11] 10] 9| * |

Terminal 6: N.E sensor(+)

Terminal 1: N.E sensor(-)
E12 Terminal 2: N.E sensor(+)

0lO

19| = [h7] | 15] 14] *

24|

32|

[23]

[ 22]

]

[ ]

[21]

[ 20]

]

[~ ]

Q)

B Specification: Continuity(Below 1.0 Q)

SNBFL8059L

4) Is the resistance measured within specification?
YES

» Go to "N.E Sensor(+) Short to Power Inspection” procedure.

» Repair open circuit and then go to "Verification of vehicle repair" procedure.
N.E Sensor(+) Short to Power Inspection
1) Disconnect crankshaft position sensor connector(E12) and ECM connector(F39-3).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 2 of crankshaft position sensor harness connector and chassis ground.
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Z.6 MULTI-HETER
Terminal 1: N.E sensor(-) YOLT C CH & )
E12 Terminal 2: N.E sensor(+)

OO -0.03 V

e PRESS [ENTER] TO RESET MAx & HMIN

[voLt| [PERI|| R || 1 ||TEMP||PRES]

SUDFL8143L

B Specification: Below 0~0.1V
4) s the voltage measured within specification?

YES
» Go to "Ground Circuit Inspection" procedure.

» Repair short to power and then go to "Verification of vehicle repair" procedure.

GROUND CIRCUIT INSPECTION  ersceoct

1. N.E Sensor(+) Voltage Inspection
1) Leave crankshaft position sensor connector(E12) connected.
2) Turn the ignition ON. Start the engine.

3) Measure voltage between terminal 1 of crankshaft position sensor harness connector and chassis ground.
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Terminal 1: N.E sensor(-)
E12 Terminal 2: N.E sensor(+)

OlV)

1.8. SIMU-SCAN
A
% [ENGINE SPEED 758 rpn
% |WATER TEMP. 64.8 °C |m
EJCRANK SENSOR ACTIVE ON
% |CAM SENSOR ACTIVE ON
Y
VOLT METER
H.38 U CH A
MAX : 5.84 U HMIN : -2.47 V
[METR| [s1MU] [DEL | [FIR |

» With crankshaft position sensor connector connected at idle

at RN ze0v EES CcHB 58V

' [zoon| [CUR | [MEMO] [REC | [MENU]|

» With crankshaft position sensor connector connected
(Waveform at idle)

B Specification: ETC control module output power approx. 5.97 V

4) s the voltage measured within specification?

YES

» Go to "Shield Circuit Inspection” procedure.

» Go to "N.E Sensor(-) Open Inspection" procedure.

2. N.E Sensor(-) Open Inspection

1) Turn the ignition OFF.

2) Disconnect crankshaft position sensor connector(E12) and ECM connector(F39-3).

SUDFL8144L

3) Measure resistance between terminal 2 of crankshaft position sensor harness connector and terminal 7 of ECM

connector(F39-3).
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F39-3 Terminal 7: N.E sensor(-)
Terminal 1: N.E sensor(-) I I
E12 Terminal 2: N.E sensor(+) 716 | s [~ [~ 2] 1]

d| = [17] = [15] 14] = [12] 11] 10] o] * |
aE R 23 20|

22 21
‘Aleaf ~Jso] [T+ [-1-]

% || =

@0 ;
®

B Specification: Continuity(Below 1.0 Q)

SNBFL8060L

4) s the resistance measured within specification?
YES

» Go to "N.E Sensor(-) Short to Power Inspection" procedure.

» Repair open circuit and then go to "Verification of vehicle repair" procedure.
3. N.E Sensor(-) Short to Power Inspection
1) Disconnect crankshaft position sensor connector(E12) and ECM connector(F39-3).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of crankshaft position sensor harness connector and chassis ground.

2.6 MULTI-HETER
Terminal 1: N.E sensor(-) YOLT ¢ CH & )
E12 Terminal 2: N.E sensor(+)

O -0.03 V

S PRESS [ENTER] TO RESET HMax & MIN

[voLt| [PERI|| R || 1 ||TEMP||PRES]

SUDFL8146L
B Specification: Below 0~0.1V

4) s the resistance measured within specification?

YES
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» Go to "Shield Circuit Inspection" procedure.

» Repair short to power and then go to "Verification of vehicle repair" procedure.

SHIELD CIRCUIT INSPECTION  ereonroo
1. Shield Short to Power Inspection

1) Disconnect ECM connector(F39-3).

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 5 of ECM harness connector and chassis ground.

Terminal 5: Shield Z.6 MULTI-METER
F39-3 : . .
Terminal 6: N.E sensor(+) VOLT ¢ CH &1 )

’—| Terminal 7: N.E sensor(-)

Lzlel [sll-~Il-12] 1]

19| * [17] *~ [ 15] 14| = [ 12] 11] 10] 9| | - .

T [24] [23] 22] [21] 20]
- [34] * [32] [T~ ] [-]-]

Max @ -8.81 V HIN @ -8.86 V
m PRESS [ENTER]1 TO RESET HMax & MIN

p— voLt| [PERI|| R || 1 ||TEMP||PRES]

SNBFL8061L

B Specification: Shield ground power approx. 0V

4) s the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Shield Short to Ground Inspection" procedure.
2. Shield Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect ECM connector(F39-3).

3) Measure resistance between terminal 5 of ECM harness connector(F39-3) and chassis ground.
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FUEL SYSTEM

F39-3

[ ]

Terminal 5: Shield
Terminal 6: N.E sensor(+)
Terminal 7: N.E sensor(-)

Lz le]l [sll*]~

L2 1]

11| 10] 9] * |

19| = [17] = [ 15] 14] * | 12]
-1 [24] [23] 22]
‘o[ -Teo] | [-T-]

[21] 20]
1]

B Specification: Infinite
4) s the resistance measured within specification?

YES

» Go to "Component Inspection" procedure.

—0

SNBFL8062L

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  &722300

1. Crankshaft position Sensor Resistance Inspection

1) Turn ignition OFF.

2) Disconnect crankshaft position sensor connector(E12).

3) Measure resistance between terminals 1 and 2 of crankshaft position sensor connector.

OO

Terminal 1: N.E sensor(-)
Terminal 2:
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4) Is the resistance measured within specification?
YES
P Go to "Crankshaft position Sensor Waveform Inspection” procedure.
| NO_
» Replace the crankshaft position sensor and then go to "Verification of Vehicle Repair" procedure.
2. Crankshaft position Sensor Waveform Inspection
1) Turn ignition OFF.
2) Connect crankshaft position sensor connector(E12).
3) Connect oscilloscope to terminal 2 of crankshaft position sensor.
4) Check crankshaft position waveform for normal operation at idle state.
Crankshaft position sensor waveform
(at idle)
pt zeyv FCEE CcHB S8V
m |£00;1| |Ecu1:1 |E|n;:r10:| |l:%EC: | E| HEENU E|
SUDFL8150L

5) Is the crankshaft position sensor waveform normal?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the crankshaft position sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esorssco

Refer to DTC P0O112.
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IDTC P0220 PEDAL SENSOR NO.2 NOT OPEN |

COMPONENT LOCATION  coospeei

Accelerator pedal position sensor

SUDFL8046L

DESCRIPTION  e7cseoe

1. GENERAL DESCRIPTION
The accelerator pedal position sensor detects pedal position and sends signal to ECM. It is composed of two poten-
tiometers(dual variable resistor type). Power supply is provided separately to detect acceleration condition exactly.
The voltage of accelerator pedal position sensor is generated by potentiometer and the position of accelerator pedal
is calculated by using characteristic curve programmed beforehand.

2. DTC DESCRIPTION
The accelerator pedal sensor indicates idle state in spite of idle switch OFF when the vehicle is being driven. When
the accelerator pedal sensor "2" outputs 0~5V and the accelerator pedal sensor "1" outputs 5.1V or more for more
than 1048.6ms, the ECM judges this as a fault and DTC is set. The possible causes are defective sensor, wiring
problem etc.

DTC DETECTING CONDITION ecoccass

Item Detecting Condition Possible Cause

DTC Strategy ¢ \oltage monitoring e Wiring problem

Enable Conditions * IG ON/ Running ¢ Defective sensor

¢ Idle switch OFF, OV < accelerator pedal position
Threshold Value sensor "2" output voltage< 5.0V, Accelerator pedal
position sensor "1" output voltage= 5.1V

Diagnosis Time * 1,048.6ms or more
Fail Safe Fuel Cut No
Fuel Limit No

MIL OFF
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SPECIFICATION

EF2B3A9F

Resistance between terminals of accelerator pedal position sensor

Terminals 1-2(Not operating)

Terminals 1-2(Operating)

Terminals 1-3(Not operating)

Terminals 1-3(Operating)

Approx. 2.67kQ

Approx. 1.06kQ

Approx. 2.64kQ

Approx. 2.64kQ

Terminals 2-3(Not operating)

Terminals 2-3(Operating)

Approx. 0.732k%

Approx. 2.59kQ

Accelerator pedal position
sensor track "1", "2"

Specification

Idle state((0%)

Wide open(100%)

Output voltage

0.65V

3.85V

Terminal 2: Sensor "1", "2"

—

3 2 1\’3

6 * 4J
I

Sensor connector

SUDFL8065L



FL -250 FUEL SYSTEM
SCHEMATIC DIAGRAM  cecrorzs
Accelerator pedal position sensor
ECM harness
F39-3 F39-4
Idle {SNR SNR | ]
{___switch | S 2 i
o : 3 2 1
24 21 22 | Fuse |
— 33 |
oA L 6 | * | 4 J
6 2 4 L]
Accelerator pedal position
sensor Cco8 Cco8
ECM
F39-2
Power GND GND
24 34 35
1 3
Accelerator pedal position
sensor cos
ECM harness
Lz le s - -1 -1 [z e] lells)-Jas] [2]1]
LT[ [-T-T-Tol[ ]| ||ael-T17[ - T1s[1a] - [12[11]10[ o[ -] - [-1-- -1 R
ler[ - [~ ][ [ealat[ - [aof - ]| || [~ [~ [24] (23] 22] (21]20] || |27 - [2s[2a] - [ -]~ [eo[10[ " [ "]
[~ [-Teo[-[-] L Tesl | |- [aal - [a2] R - [- 1) ||Cealsal s3] [s2[s1[s0[ - [ -]
F39-4 F39-3 F39-2
SNBFL8063L
MONITOR SCAN TOOL DATA &oisssoe

1. Connect scan tool to the self-diagnosis connector.
2.  Warm up the engine to the normal operating temperature.
3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Accelerator Pedal Position" parameter on the scan tool.



DTC TROUBLESHOOTING PROCEDURES FL -251
1.3. CURRENT DATA 1.3. CURRENT DATA
& &
ENGINE SPEED G rpm ENGINE SPEED 758 rpn
WATER TEMP. 69.8 °C WATER TEMP. 66.8 °C
STARTER KEY ON STARTER KEY ON
STARTER SWITCH OFF - STARTER SWITCH OFF -

XX XK X X X X X

COMPENSATED ACC.POS.

BATTERY VOLTAGE 23.1 v
FINAL FUEL Q =58, Brn3st
FINAL PUMP DRV.DUTY 8.8 X

¥

[F1% | [PaRT||[TOT | |HELP||LINE||REC |

1.3. CURRENT DaTrA

EOX X X O®E X X X

ENGINE SPEED ZBBE  rpn
WATER TEHP. 68.8 “C
STARTER KEY ON
STARTER SWITCH OFF

COMPENSATED ACC. POS.

BATTERY VOLTAGE Z8.1 W
FINAL FUEL Q 14.7 mnm3st
FINAL PUMPF DRV.DUTY 328 X

¥

[F1% | [PaRT]| [TOT | [HELP||LINE||REC |

Accelerator pedal position sensor data at ignition ON

Accelerator pedal position sensor data at 2,000rpm

TERMINAL & CONNECTOR INSPECTION

Refer to DTC P0O112.

SIGNAL INSPECTION

1. Si
1)
2)

3)

E388DBF4

gnal Voltage Inspection

EE83881F

X ¥ X X X X X X

COMPENSATED ACC. POS.

BATTERY WOLTAGE Z8.8 VU
FINAL FUEL Q 18.4 mn3st
FINAL PUHMP DRV.DUTY 33.5 %

¥

[F1% | [PaRT||[TOT | [HELP||LINE||REC |

SUDFL8049L

Leave the accelerator pedal sensor connector(C08) and ECM(F39-4) installed.

Turn the ignition ON. The engine stops.

Measure voltage between terminal 2 of accelerator pedal position sensor harness connector and chassis ground.

Accelerator pedal position sensor data at idle




FL -252 FUEL SYSTEM

[Sensor side] 1.8. SIMU-SCAN
Terminal 1: Power i
Terminal 2: SNR1,2 * [ENGINE SPEED a8 rpm
cos Terminal 3: GND COMPENSATED ACC. POS. 8.a
Terminal 4: Idle S/W power supply(B+) *
— Torminal 6. Idle SAV BATTERY VOLTAGE Z25.3 U
VEHICLE SPEED
3 (2|1 T
VOLT HETER
6 4
0 E c EIE U CH A
MA¥ : B.65 V HIN : -B.83 V
— [METR| [s81MU| |DEL | [FI¥ |

» With accelerator pedal position sensor connector
installed (At IG ON)

SNBFL8021L

4) Measure voltage between terminal 22 of ECM connector and chassis ground.

[ECM]
F39-4 Terminal 22: SNR2

0_

SNBFL8064L
B Specification: Accelerator pedal position signal power approx.0.13V(At not operating)

5) Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Signal Open Inspection" procedure.
Signal Open Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 2 of accelerator pedal position sensor harness connector(C08) and termi-
nal 22 of ECM connector(F39-4).
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Terminal 22: SNR2
Terminal 1: Power

. F39-4
Terminal 2: SNR1,2
cos Terminal 3: GND r————————1
— Terminal 4: Idle S/W power supply(B+)
E‘fs > 1\’:‘ Terminal 6: Idle S/W Tz el -1 1" 1]
LG 4J [27] ~ [~ [ |~ ]22]21] * [19] *
[ [Tl ] [ Lo

O

M Specification: Continuity(Below1.0R )

SNBFL8065L

4) s the resistance measured within specification?

YES

» Go to "Signal Short to Power Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

3. Signal Short to Power Inspection

1) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 2 of accelerator pedal position sensor harness connector(C08) and chassis

ground.
Terminal 1: Power Z.6 MULTI-METER
Terminal 2: SNR1,2 YOLT ¢ CH & )
co8 Terminal 3: GND
— Terminal 4: Idle S/W power supply(B+)

Terminal 6: Idle S/W
A, 0.03 Y
[}
el ]l
0 MAX 8.8 YV HMIN : -8.86 V

i PRESS [ENTER] TO RESET Max & MIN

[voLT| [PERI|| R || 1 ||TEMP||PRES]

SNBFL8024L

4) Measure voltage between terminal 22 of ECM connector and chassis ground.
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[ECM]
F39-4 Terminal 22: SNR2

0_

SNBFL8064L

B Specification: Below 0~0.1V
5) Is the voltage measured within specification?

YES

» Go to "Signal Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.
4. Signal Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).
3) Measure resistance between terminal 2 of accelerator pedal position sensor harness connector(C08) and chas-

sis ground.

Terminal 1: Power
cos Terminal 2: SNR1,2
Terminal 3: GND

E‘r [1 Terminal 4: Idle S/W power supply(B+)
3 1 \’:‘

Terminal 6: Idle S/W

Q)

SNBFL8025L

4) Measure resistance between terminal 22 of ECM connector and chassis ground.
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[ECM]
F39-4 Terminal 22: SNR2

SNBFL8066L

B Specification: Infinite
5) Is the resistance measured within specification?

YES

» Go to "Power Supply Inspection” procedure.

Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

POWER SUPPLY INSPECTION  erzoo0a7

1. Power Supply Voltage Inspection

1) Leave accelerator pedal position sensor connector(C08) and ECM connector(F39-2) connected.

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of accelerator pedal position sensor harness connector(C08) and chassis
ground.
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FUEL SYSTEM

[Sensor side]
Terminal 1: Power
Terminal 2: SNR1,2
cos Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)
1 Terminal 6: Idle S/'W

‘PP
T

Z.6 HULTI-METER
UOLT ¢ CH A 2

2.06 V

HaX 5.12 UV HIN : -8.88 V

PRESS [ENTER] TO RESET MaAx & HMIN

[voLt| [PERI|| R || 1 ||TEMP||PRES]

» With accelerator pedal position sensor connector
disconnected/connected(At IG ON)

SNBFL8027L

4) Measure voltage between terminals 24 of ECM connector and chassis ground.

[ECM]
F39-2

1

Terminal 24: Power

1

Leflsfl T3] [2]

* * * * * *

*

[27] * T2s[24] ~ ] [ * T20[19] *

*

[35]34]33 32] 31| 30| *

*

O

SNBFL8028L

B Specification: Accelerator pedal position sensor signal power approx. 5.21V

5) Is the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Go to "Power Supply Open Inspection” procedure.
Power Supply Open Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 1 of accelerator pedal position sensor harness connector(C08) and termi-

nals 24 of ECM connector(F39-2).



DTC TROUBLESHOOTING PROCEDURES

FL -257

Terminal 1: Power
Terminal 2: SNR1,2
co8 Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)

Terminal 24: Power

F39-2

1

- Terminal 6: Idle S/W
E‘r 3 2 1 \’:‘

Lell sl ~[ s8] [2]1]

L6 * AJ I* * * * * *IT'* * *I
O [27] * T25]24] * [ * [ * T2o[19] * [ *1]

|

[35]34]33]

[32]31] 30 * | *

Q)

B Specification: Continuity(Below1.0R )
4) s the resistance measured within specification?

YES

» Go to "Power Supply Short to Power Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

3. Power Supply Short to Power Inspection

1) Disconnect accelerator pedal position sensor connector(C08) and

2) Turn the ignition ON. The engine stops.

ECM connector(F39-4, F39-2).

SNBFL8029L

3) Measure voltage between terminal 1 of accelerator pedal position sensor harness connector and chassis ground.

Terminal 1: Power

2.6 MULTI-HMETER

Terminal 2: SNR1,2
co8 Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)

[ Terminal 6: Idle S/W
E‘r 3 2 1 \’j

PREESS

“!i’ NAx :

VOLT ¢ CH A )

-0.03 V

a.e8 Vv HMIN @ -8.86 U

[ENTER]1 TO RESET HAX & MIN

[voLT | |

PERI|| R || 1 |[TEMP||PRES]

4) Measure voltage between terminals 24 of ECM connector and chassis ground.

SNBFL8030L
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FUEL SYSTEM

[ECM]

Terminal 24: Power

F39-2
Lellsfl~1s3] [2]1]
* * * * * * * * * *I

[27] > T25[24] * [ * " [2o[19] * [ *]

[35]34]33] [32]31] 30 * | * ]

B Specification: Below 0~0.1V

V)

5) Is the voltage measured within specification?

YES

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

1) Turn the ignition OFF.

Power Supply Short to Ground Inspection

SNBFL8028L

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 1 of accelerator pedal position sensor harness connector and chassis

ground.

cos

Terminal 1: Power

Terminal 2: SNR1,2

Terminal 3: GND

Terminal 4: Idle S/W power supply(B+)
Terminal 6: Idle S/W

4) Measure resistance between terminals 24 of ECM connector and chassis ground.

Q)

SNBFL8031L
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[ECM] : .
F39-2 Terminal 24: Power

1

Leflsf T3] [2]+4

* * * * * * * *

[27] * [25]24] * | * | * [20]19] * | *
[35]34]33] [32]31] 30 * [ *

_@_

SNBFL8032L

B Specification: Infinite
5) Is the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  esosscro

1.  Ground Voltage Drop Inspection
1) Disconnect accelerator pedal position sensor connector(C08).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 3 of accelerator pedal position sensor harness connector and chassis
ground.
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FUEL SYSTEM

Terminal 1: Power

Z.6 MULTI-METER

Terminal 2: SNR1,2
cos Terminal 3: GND
] Terminal 4: Idle S/W power supply(B+)

l:( \’] Terminal 6: Idle S/W
3|21

PRESS [ENTER]1 TO RESET HMax & MIN

Hak

VOLT ¢ CH A 2

-0.03 V

-A8.81 U HIN :

-8.86 VU

[voLT | [PERI | |

R || 1

| [TEMP | | PRES]

B Specification: Ground Voltage Drop - Within 200mV

4) |s the ground voltage drop measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

SNBFL8033L

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"

procedure.
Ground Open Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 3 of accelerator pedal position sensor harness connector and terminals

34,35 of ECM connector(F39-2).

Terminal 1: Power
Terminal 2: SNR1,2

Terminal 3: GND
Co08

Terminal 34: GND
Terminal 35: GND

Terminal 4: Idle S/W power supply(B+) F39-2
1 Terminal 6: Idle S/W |—|’—|
E{rs 2 | 1 }3
Lellsfl -~ 3] [2]1]
111 ST
| [27] > T25[24] * [ * " [2o[19] " [ *]
[35]34]33 323130 ~ [ * |

@ I

SNBFL8034L
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M Specification: Continuity(Below1.0% )

4) s the resistance measured within specification?

YES

» Go to "Component Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION

E837A590

1. Accelerator Pedal Position Sensor Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08).

3) Measure resistance between terminals 1-2, 2-3, 1-3 of accelerator pedal position sensor connector.

"
G

4@i

=3

i

K

3

4@7

Resistance between terminals of accelerator pedal position sensor

T
ann

Terminals 1-2(Not operating)

Terminals 1-2(Operating)

Terminals 1-3(Not operating)

Terminals 1-3(Operating)

Approx. 2.67kR

Approx. 1.06kR

Approx. 2.64kR

Approx. 2.64kQ

Terminals 2-3(Not operating)

Terminals 2-3(Operating)

Approx. 0.732k%

Approx. 2.59k<

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

SUDFL8064L

» Replace accelerator pedal position sensor and then go to "Verification of Vehicle Repair" procedure.



FL -262 FUEL SYSTEM
VERIFICATION OF VEHICLE REPAIR eisscsec

Refer to DTC P0112.
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IDTC P0221 PEDAL SENSOR NO.2 NOT CLOSE |

COMPONENT LOCATION  erse081s

Accelerator pedal position sensor

SUDFL8046L

DESCRIPTION ceicisrop

1. GENERAL DESCRIPTION
The accelerator pedal position sensor detects pedal position and sends signal to ECM. It is composed of two poten-
tiometers(dual variable resistor type). Power supply is provided separately to detect acceleration condition exactly.
The voltage of accelerator pedal position sensor is generated by potentiometer and the position of accelerator pedal
is calculated by using characteristic curve programmed beforehand.

2. DTC DESCRIPTION
The accelerator pedal sensor does not indicate idle state in spite of idle switch ON when the vehicle is not accelerated.
When the accelerator pedal sensor "2" outputs above 5.1V and the accelerator pedal sensor "1" outputs 0~5.0V or
more for more than 1048.6ms, the ECM judges this as a fault and DTC is set. The possible causes are defective
sensor, wiring problem etc.

DTC DETECTING CONDITION  essiesmo

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring e Wiring problem
Enable Conditions « IG ON/ Running * Defective sensor
¢ Idle switch ON, Accelerator pedal position sensor
Threshold Value "2" output voltage= 5.1V, OV< accelerator pedal
position sensor "1" output voltage=< 5.0V,

Diagnosis Time ¢ 1,048.6ms or more
Fail Safe Fuel Cut No

Fuel Limit No

MIL OFF




FL -264

FUEL SYSTEM

SPECIFICATION

ED2DE91A

Resistance between terminals of accelerator pedal position sensor

Terminals 1-2(Not operating)

Terminals 1-2(Operating)

Terminals 1-3(Not operating)

Terminals 1-3(Operating)

Approx. 2.67kQ

Approx. 1.06kR

Approx. 2.64kQ

Approx. 2.64kQ

Terminals 2-3(Not operating)

Terminals 2-3(Operating)

Approx. 0.732k%

Approx. 2.59kR

Accelerator pedal position
sensor track "1", "2"

Specification

Idle state((0%)

Wide open(100%)

Output voltage

0.65V

3.85V

Terminal 2: Sensor "1", "2"

—

3 2 11’3

6 * 4J
I

Sensor connector

SUDFL8155L
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SCHEMATIC DIAGRAM

EFB808D9
Accelerator pedal position sensor
ECM harness
F39-3 F39-4
Idle { SNR SNR | 1
|___switch R 2|
24 21 22 Fuse 3 N2 ]
— 33
oA L 6 | * | 4 J
6 2 4 L]
Accelerator pedal position
ECM
F39-2
Power GND GND
24 34 35
1 3
Accelerator pedal position
sensor cos
ECM harness
(7 lells -~ -1-J| [z e] (ells) -[a] [2]1]
(ol T-T-T-T-T-Tol~]|||rel-T17[ - [15[1a[ - [12[11]10[ o[ -] l-T-T-T-T-T-1T-T-T"
ler] - [~ [~ [ Tea[aa] * 1] - ]| ||~ [24] (23] 22] (2] 20] || ||[27] - [25[24] - [ -~ 0] 10] - [ ]
[~ [-Te2[-["] [ 28] | || Lsa] - [s2] 1] (- 1-1] ||CssTalss] s2[a1]s0] [~
F39-4 F39-3 F39-2
SNBFL8063L
MONITOR SCAN TOOL DATA esoisse0

1. Connect scan tool to the self-diagnosis connector.

Warm up the engine to the normal operating temperature.
Turn the electric equipment and air conditioner OFF.

Monitor "Accelerator Pedal Position" parameter on the scan tool.
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1.3. CURRENT DATA 1.3. CURRENT DATA
N N
% |[ENGINE SPEED ] rpn % |[ENGINE SPEED 758  rpnm
% |WATER TEMP. 69.8 °C % |WATER TENP. 66.8 °C
% |STARTER KEY ON % |STARTER KEY ON
% |STARTER SWITCH OFF u % |STARTER SWITCH OFF -
] COMPENSATED ACC. POS. ] COMPENSATED ACC. POS.
% |BATTERY VOLTAGE 25.1 U % |BATTERY VOLTAGE 28.8 V
% |[FINAL FUEL Q -50. Ann3st % |[FINAL FUEL Q 1.4 nn3st
*¥ |[FINAL PUMP DRY.DUTY 8.8 X * |[FINAL PUMP DRVY.DUTY 33.5 X%
Y Y
[F1% | [paRT| [TOT | [HELP||LINE||REC | [FI® | [PART| [TOT | [HELP| [LINE]||REC |

1.3. CUBRRENT DaTsA

EOX X X O®E X X X

ENGINE SPEED 2888 rpn
WATER TEHP. 68.8 “C
STARTER KEY ON
STARTER SWITCH OFF

COHPENSATED ACC. POS. 28.5 X

BATTERY WOLTAGE Z8.1 W
FINAL FUEL Q@ 14.7 mndst
FINAL PUHMF DEV.DUTY Z.e

¥

[F1% | [PaRT||[TOT ||HELP||LINE||REC |

Accelerator pedal position sensor data at ignition ON

Accelerator pedal position sensor data at 2,000rpm

TERMINAL & CONNECTOR INSPECTION

Refer to DTC P0112.

SIGNAL INSPECTION

1.

Si
1)
2)

3)

E5FOCC5A

gnal Voltage Inspection

EAEO0B67D

SUDFL8049L

Leave the accelerator pedal sensor connector(C08) and ECM(F39-4) installed.

Turn the ignition ON. The engine stops.

Measure voltage between terminal 2 of accelerator pedal position sensor harness connector and chassis ground.

Accelerator pedal position sensor data at idle
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[Sensor side] 1.8. SIMU-SCaN

Terminal 1: Power

F
Terminal 2: SNR1,2 ¥ (ENGINE SPEED A TpM
cos Terminal 3: GND COMPENSATED ACC.FOS. A.8
Terminal 4: Idle S/W power supply(B+) *
| Terminal 6: Idle S/W BATTERY VOLTAGE 25.3 v
VEHICLE SFPEED
3 2 1 ]
UOLT HMETER
i

m H.62 V CH A

MAX © B.65 U HMIN : -B.A3 U
— [METR]| [81MU]| [DEL | [FIX |

» With accelerator pedal position sensor connector
installed (At IG ON)

SNBFL8021L

4) Measure voltage between terminal 22 of ECM connector and chassis ground.

[ECM]
F39-4 Terminal 22: SNR2

0_

SNBFL8064L
B Specification: Accelerator pedal position signal power approx.0.13V(At not operating)

5) Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Signal Open Inspection" procedure.
Signal Open Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 2 of accelerator pedal position sensor harness connector(C08) and termi-
nal 22 of ECM connector(F39-4).
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FUEL SYSTEM

Terminal 1: Power
Terminal 2: SNR1,2
cos Terminal 3: GND
— Terminal 4: Idle S/W power supply(B+)

Terminal 6: Idle S/W
3 2 1

F39-4

[ 1

Terminal 22: SNR2

6 s - ] -1 -1~

* * * * * * *

*

* I

[27] = | ] = | - [22] 21

*

19 *

I* *32* *I

[ Teg]

O

B Specification: Continuity(Below1.0Q )
4) s the resistance measured within specification?

YES

» Go to "Signal Short to Power Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

3. Signal Short to Power Inspection

SNBFL8065L

1) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 2 of accelerator pedal position sensor harness connector(C08) and chassis

ground.

Terminal 1: Power

Z.6 MULTI-METER

Terminal 2: SNR1,2
co8 Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)

Terminal 6: Idle S/W
E‘r 3 2 1 \’:'

VOLT ¢ CH A 2

-0.03 V

MAx Aa.88 V HIN :

PRESS [ENTER] TO RESET MAx & MIN

-8.86 U

voLt| [PERI|| R || I

[TEMP| | PRES |

4) Measure voltage between terminal 22 of ECM connector and chassis ground.

SNBFL8024L
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[ECM]
F39-4 Terminal 22: SNR2

0_

SNBFL8064L

B Specification: Below 0~0.1V
5) Is the voltage measured within specification?

YES

» Go to "Signal Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

4. Signal Short to Ground Inspection

1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 2 of accelerator pedal position sensor harness connector(C08) and chas-
sis ground.

Terminal 1: Power
cos Terminal 2: SNR1,2
Terminal 3: GND

E‘r [ 1 Terminal 4: Idle S/W power supply(B+)
3 1 \’:‘

Terminal 6: Idle S/W

Q)

SNBFL8025L

4) Measure resistance between terminal 22 of ECM connector and chassis ground.
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[ECM]
F39-4 Terminal 22: SNR2

SNBFL8066L

B Specification: Infinite
5) Is the resistance measured within specification?

YES

» Go to "Power Supply Inspection” procedure.

Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

POWER SUPPLY INSPECTION eazeoncz

1. Power Supply Voltage Inspection

1) Leave accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2) installed.

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of accelerator pedal position sensor harness connector(C08) and chassis
ground.
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. 2.6 MULTI-METER
[Sensor side]
. UOLT ¢ CH A )
Terminal 1: Power
Terminal 2: SNR1,2
cos Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)
1 Terminal 6: Idle S/W .

LT
Q)

|| Hak 5.12 U HMIN : -B8.88 V

0 PRESS [ENTER1 TO RESET HMax & MIN

. lvoLT | [PERI|| R || 1 ||TEMP||PRES]

- » With accelerator pedal position sensor connector
disconnected/connected(At IG ON)

SNBFL8027L

4) Measure voltage between terminals 24 of ECM connector and chassis ground.

[ECM] ; .
F39-2 Terminal 24: Power

1

Leflsfl 3] [2]1]

* * * * * * *

|
[27] > T25[24] [ * 1" [2o[19] * [ *]
[35]34]33 32[31[30] * [ * |

V)

SNBFL8028L

B Specification: Accelerator pedal position sensor signal power approx. 5.21V

5) Is the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Go to "Power Supply Open Inspection” procedure.
Power Supply Open Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 1 of accelerator pedal position sensor harness connector(C08) and termi-
nals 24 of ECM connector(F39-2).
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Terminal 1: Power

Terminal 2: SNR1,2 Terminal 24: Power
co8 Terminal 3: GND F39-2

Terminal 4: Idle S/W power supply(B+)

E‘r [ Terminal 6: Idle S/W
3 1 \’:‘

2
Lellsll ~[s] [2]1]
L6 * ‘J HEEEEEEEEE
| [27] * T25]24] * T * ] * T20[19] * [ *]
[35]34]33] [32]31] 30 * | * ]

Q)

B Specification: Continuity(Below1.0Q )

SNBFL8029L

4) s the resistance measured within specification?

YES

» Go to "Power Supply Short to Power Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

3. Power Supply Short to Power Inspection

1) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of accelerator pedal position sensor harness connector and chassis ground.

Terminal 1: Power 2.6 MULTI-METER
Terminal 2: SNR1,2 UOLT ¢ CH aa )
co8 Terminal 3: GND

Terminal 4: Idle S/W power supply(B+)

[ Terminal 6: Idle S/W
2o ] o -0.03 V
[ ]
m Hax - A.AA VY HMIN : -A.856 U

PRESE [ENTER]1 TO RESET HAX & HMIN

[voLt| [PERI|| R || 1 ||TEMP|[PRES]

SNBFL8030L

4) Measure voltage between terminals 24 of ECM connector and chassis ground.
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[ECM]
F39-2
Lell sl ~[s] [2]1]
* * * * * * * * * *I
[27] > T25[24] * [ * " [2o[19] * [ *]
[35]34]33] [32]31] 30 * | * ]

B Specification: Below 0~0.1V

O

5) Is the voltage measured within specification?

YES

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

Power Supply Short to Ground Inspection

Terminal 24: Power

SNBFL8028L

3) Measure resistance between terminal 1 of accelerator pedal position sensor harness connector and chassis

ground.

Cco8

4) Measure resistance between terminals 24 of ECM connector and chassis ground.

Terminal 1: Power

Terminal 2: SNR1,2

Terminal 3: GND

Terminal 4: Idle S/W power supply(B+)
Terminal 6: Idle S/W

SNBFL8031L
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FUEL SYSTEM

[ECM]

F39-2

1

Lell sl ~[ s8] [2]1]
* * * * * * * * * *I
[27] > [25[24] * [ * | * [2o[19] * [ *]
[35]34]33] [32]31] 30 * | * ]

Terminal 24: Power

B Specification: Infinite
5) Is the resistance measured within specification?

YES

» Go to "Ground Inspection" procedure.

Q)

SNBFL8032L

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  ersssses

1.

Ground Voltage Drop Inspection

1) Disconnect accelerator pedal position sensor connector(C08).

2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 3 of accelerator pedal position sensor harness connector and chassis

ground.
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Torminal 1: P Z.6 MULTI-HETER
erminal 1: Power
Terminal 2: SNR1,2 WABE (6 2] ()0

cos Terminal 3: GND

] Terminal 4: Idle S/W power supply(B+)
Terminal 6: Idle S/W

3 2 1 -
]
gl

M|

0 HAa¥ : =-8.81 U HIN : -8.86 U
PRESE [ENTER]1 TO RESET HMas & MIN
- voLt| [PERI|| R || 1 |[TEMP||PRES]

M Specification: Ground Voltage Drop - Within 200mV
4) Is the ground voltage drop measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

SNBFL8033L

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"

procedure.
Ground Open Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 3 of accelerator pedal position sensor harness connector and terminals

34,35 of ECM connector(F39-2).

Terminal 1: Power
Terminal 2: SNR1,2
Terminal 3: GND

Terminal 34: GND
Terminal 35: GND

Terminal 4: Idle S/W power supply(B+) F39-2
] Terminal 6: Idle S/W |—|’—|
E(s 2 1\’3
Lellsl -3 [2]1]
T 1+ T T T
O [27] * [25]24] * | * [ * J20]19] * | * |
[35] 34] 33 32[ 3130 * | * |

@ I

SNBFL8034L
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B Specification: Continuity(Below1.0R )

4) s the resistance measured within specification?

YES
» Go to "Component Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  cosrcsse
1. Accelerator Pedal Position Sensor Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08).

3) Measure resistance between terminals 1-2, 2-3, 1-3 of accelerator pedal position sensor connector.

o 2] . e el p
o] o -1

0

—_—
[0)}
*
N

|

Q) © —0®—

Resistance between terminals of accelerator pedal position sensor

Terminals 1-2(Not operating) Terminals 1-2(Operating) Terminals 1-3(Not operating) Terminals 1-3(Operating)
Approx. 2.67kR Approx. 1.06k% Approx. 2.64kQ Approx. 2.64kQ
Terminals 2-3(Not operating) Terminals 2-3(Operating)
Approx. 0.732k% Approx. 2.59kR

SUDFL8064L

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace accelerator pedal position sensor and then go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR coisessc

Refer to DTC P0112.



FL -278 FUEL SYSTEM
[DTC P0222 PEDAL SENSOR NO.2 SIGNAL LOW |

COMPONENT LOCATION ccosrsco

Accelerator pedal position sensor

SUDFL8046L

DESCRIPTION  cioset0

1. GENERAL DESCRIPTION
The accelerator pedal position sensor detects pedal position and sends signal to ECM. It is composed of two poten-
tiometers(dual variable resistor type). Power supply is provided separately to detect acceleration condition exactly.
The voltage of accelerator pedal position sensor is generated by potentiometer and the position of accelerator pedal
is calculated by using characteristic curve programmed beforehand.

2. DTC DESCRIPTION
When the accelerator pedal sensor "2" outputs below 0.5V for more than 1048.6ms, the ECM judges this as a fault
and DTC is set. The possible causes are defective sensor, wiring problem etc. When the accelerator pedal sensor
“ 2" is defective, ECM is controlled by using data of the accelerator pedal sensor "1" and the vehicle is possible to
be driven in normal condition.

DTC DETECTING CONDITION  esaseces

Item Detecting Condition Possible Cause
DTC Strategy ¢ \oltage monitoring e Wiring problem
" . ¢ Defective sensor
Enable Conditions IG ON/ Running « Open circuit of terminal 22 of
Threshold Value e Below 0.5V ECM connector(F39-4)
Diagnosis Time ¢ 1,048.6ms or more
Fail Safe Fuel Cut No e When sensor "2"
Fuel Limit No is defective, ECM
uses data of sensor
MIL OFF .1 . qumal driving
is possible.
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SPECIFICATION

EBFD4BBF

Resistance between terminals of accelerator pedal position sensor

Terminals 1-2(Not operating)

Terminals 1-2(Operating)

Terminals 1-3(Not operating)

Terminals 1-3(Operating)

Approx. 2.67kQ

Approx. 1.06kQ

Approx. 2.64kQ

Approx. 2.64kQ

Terminals 2-3(Not operating)

Terminals 2-3(Operating)

Approx. 0.732k%

Approx. 2.59kQ

Accelerator pedal position
sensor track "1", "2"

Specification

Idle state((0%)

Wide open(100%)

Output voltage

0.65V

3.85V

Terminal 2: Sensor "1", "2"

—

3 2 1\’3

6 * 4J
I

Sensor connector

SUDFL8065L
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SCHEMATIC DIAGRAM esasoosp
Accelerator pedal position sensor
ECM harness
F39-3 F39-4
Idle {SNR SNR | ]
{___switch | S 2 i
o : 3 2 1
24 21 22 | Fuse |
— 33 |
oA L 6 | * | 4 J
6 2 4 L]
Accelerator pedal position
sensor Cco8 Cco8
ECM
F39-2
Power GND GND
24 34 35
1 3
Accelerator pedal position
sensor cos
ECM harness
Lz le s - -1 -1 [z e] lells)-Jas] [2]1]
LT[ [-T-T-Tol[ ]| ||ael-T17[ - T1s[1a] - [12[11]10[ o[ -] - [-1-- -1 R
ler[ - [~ ][ [ealat[ - [aof - ]| || [~ [~ [24] (23] 22] (21]20] || |27 - [2s[2a] - [ -]~ [eo[10[ " [ "]
[~ [-Teo[-[-] L Tesl | |- [aal - [a2] R - [- 1) ||Cealsal s3] [s2[s1[s0[ - [ -]
F39-4 F39-3 F39-2
SNBFL8063L
MONITOR SCAN TOOL DATA &

1. Connect scan tool to the self-diagnosis connector.
2.  Warm up the engine to the normal operating temperature.
3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Accelerator Pedal Position" parameter on the scan tool.



DTC TROUBLESHOOTING PROCEDURES FL -281
1.3. CURRENT DATA 1.3. CURRENT DATA
& &
ENGINE SPEED G rpm ENGINE SPEED 758 rpn
WATER TEMP. 69.8 °C WATER TEMP. 66.8 °C
STARTER KEY ON STARTER KEY ON
STARTER SWITCH OFF - STARTER SWITCH OFF -

XX XK X X X X X

COMPENSATED ACC.POS.

BATTERY VOLTAGE 23.1 v
FINAL FUEL Q =58, Brn3st
FINAL PUMP DRV.DUTY 8.8 X

¥

[F1% | [PaRT||[TOT | |HELP||LINE||REC |

1.3. CURRENT DaTrA

EOX X X O®E X X X

ENGINE SPEED ZBBE  rpn
WATER TEHP. 68.8 “C
STARTER KEY ON
STARTER SWITCH OFF

COMPENSATED ACC. POS.

BATTERY VOLTAGE Z8.1 W
FINAL FUEL Q 14.7 mnm3st
FINAL PUMPF DRV.DUTY 328 X

¥

[F1% | [PaRT]| [TOT | [HELP||LINE||REC |

Accelerator pedal position sensor data at ignition ON

Accelerator pedal position sensor data at 2,000rpm

TERMINAL & CONNECTOR INSPECTION

Refer to DTC P0O112.

SIGNAL INSPECTION

1. Si
1)
2)

3)

E7FE4AF2

gnal Voltage Inspection

EF127FEE

X ¥ X X X X X X

COMPENSATED ACC. POS.

BATTERY WOLTAGE Z8.8 VU
FINAL FUEL Q 18.4 mn3st
FINAL PUHMP DRV.DUTY 33.5 %

¥

[F1% | [PaRT||[TOT | [HELP||LINE||REC |

SUDFL8049L

Leave the accelerator pedal sensor connector(C08) and ECM(F39-4) installed.

Turn the ignition ON. The engine stops.

Measure voltage between terminal 2 of accelerator pedal position sensor harness connector and chassis ground.

Accelerator pedal position sensor data at idle
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DTC TROUBLESHOOTING PROCEDURES FL -283

Terminal 22: SNR2
Terminal 1: Power

. F39-4
Terminal 2: SNR1,2
cos Terminal 3: GND I—I
— Terminal 4: Idle S/W power supply(B+)
E‘fs > 1\’:‘ Terminal 6: Idle S/W | 7| 6 “ 5 " " " - " " | - |
LG 4J [27] ~ [ <] =]~ [22] 21] ~ | 19] ~
[ Tel ] [ Lo

O

M Specification: Continuity(Below1.0% )

SNBFL8065L

4) s the resistance measured within specification?

YES

» Go to "Signal Short to Ground Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.
3. Signal Short to Ground Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 2 of accelerator pedal position sensor harness connector(C08) and chas-
sis ground.

Terminal 1: Power
cos Terminal 2: SNR1,2
Terminal 3: GND

E‘r Terminal 4: Idle S/W power supply(B+)
3 2 1 \’:‘

Terminal 6: Idle S/W

O

SNBFL8025L

4) Measure resistance between terminal 22 of ECM connector and chassis ground.
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[ECM]
F39-4 Terminal 22: SNR2

SNBFL8066L

B Specification: Infinite
5) Is the resistance measured within specification?

YES

» Go to "Power Supply Inspection” procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

POWER SUPPLY INSPECTION  eosssrar

1. Signal Supply Voltage Inspection
1) Leave accelerator pedal position sensor connector(C08) and ECM connector(F39-2) installed.
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of accelerator pedal position sensor harness connector(C08) and chassis
ground.



DTC TROUBLESHOOTING PROCEDURES FL -285

. 2.6 MULTI-METER
[Sensor side]
. UOLT ¢ CH A )
Terminal 1: Power
Terminal 2: SNR1,2
cos Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)
1 Terminal 6: Idle S/W .

LT
Q)

|| Hak 5.12 U HMIN : -B8.88 V

0 PRESS [ENTER1 TO RESET HMax & MIN

. lvoLT | [PERI|| R || 1 ||TEMP||PRES]

- » With accelerator pedal position sensor connector
disconnected/connected(At IG ON)

SNBFL8027L

4) Measure voltage between terminal 24 of ECM connector and chassis ground.

[ECM] ; .
F39-2 Terminal 24: Power

1

Leflsfl 3] [2]1]

* * * * * * *

|
[27] > T25[24] [ * 1" [2o[19] * [ *]
[35]34]33 32| 31[30] * [ *]

V)

SNBFL8028L

B Specification: Accelerator pedal position sensor signal power approx. 5.21V

5) Is the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Go to "Power Supply Open Inspection” procedure.
Power Supply open Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 1 of accelerator pedal position sensor harness connector(C08) and termi-
nals 24 of ECM connector(F39-2).



FL -286

FUEL SYSTEM

Terminal 1: Power
Terminal 2: SNR1,2
co8 Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)

Terminal 24: Power

F39-2

1

[ Terminal 6: Idle S/W
E‘( 3 2 1 \’:‘

Lellsll ~[s] [2]1]
* * * * * * * * * *I
[27] * T2s5[24] * [ * [ * J2o0[19] * | *]
[35]34]33] [32]31] 30 * | * ]

Q)

B Specification: Continuity(Below1.0R )
4) s the resistance measured within specification?

YES

» Go to "Power Supply Short to Ground Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

3. Power Supply Short to Ground Inspection

1) Turn the ignition OFF.

SNBFL8029L

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 1 of accelerator pedal position sensor harness connector(C08) and chas-

sis ground.

Terminal 1: Power
cos Terminal 2: SNR1,2
Terminal 3: GND

Terminal 6: Idle S/W

Q)

E‘r [1 Terminal 4: Idle S/W power supply(B+)
3 1 \’:‘

4) Measure resistance between terminals 24 of ECM connector and chassis ground.

SNBFL8031L
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[ECM] : .
F39-2 Terminal 24: Power

1

Leflsf T3] [2]+4

* * * * * * * *

[27] * [25]24] * [ * | * [20]19] * | *
[35]34]33] [32]31] 30 * [ *

_@_

SNBFL8032L

B Specification: Infinite
5) Is the resistance measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  es2s0654

1. Ground Voltage Drop Inspection
1) Disconnect accelerator pedal position sensor connector(C08).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 3 of accelerator pedal position sensor harness connector and chassis
ground.
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FUEL SYSTEM

Terminal 1: Power

Z.6 MULTI-METER

Terminal 2: SNR1,2
cos Terminal 3: GND
] Terminal 4: Idle S/W power supply(B+)

l:( \’] Terminal 6: Idle S/W
3|21

PRESS [ENTER]1 TO RESET HMax & MIN

Hak

VOLT ¢ CH A 2

-0.03 V

-A8.81 U HIN :

-8.86 VU

[voLT | [PERI | |

R || 1

| [TEMP | | PRES]

B Specification: Ground Voltage Drop - Within 200mV

4) |s the ground voltage drop measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

SNBFL8033L

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"

procedure.
Ground Open Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 3 of accelerator pedal position sensor harness connector and terminals

34,35 of ECM connector(F39-2).

Terminal 1: Power
Terminal 2: SNR1,2

Terminal 3: GND
Co08

Terminal 34: GND
Terminal 35: GND

Terminal 4: Idle S/W power supply(B+) F39-2
1 Terminal 6: Idle S/W |—|’—|
E{rs 2 | 1 }3
Lellsfl -~ 3] [2]1]
111 ST
| [27] > T25[24] * [ * " [2o[19] " [ *]
[35]34]33 323130 ~ [ * |

@ I

SNBFL8034L
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M Specification: Continuity(Below1.0% )

4) s the resistance measured within specification?

YES

» Go to "Component Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION

E688A256

1. Accelerator Pedal Position Sensor Inspection

1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08).

3) Measure resistance between terminals 1-2, 2-3, 1-3 of accelerator pedal position sensor connector.

"
G

4@i

=3

i

K

3

4@7

Resistance between terminals of accelerator pedal position sensor

T
ann

Terminals 1-2(Not operating)

Terminals 1-2(Operating)

Terminals 1-3(Not operating)

Terminals 1-3(Operating)

Approx. 2.67kR

Approx. 1.06kR

Approx. 2.64kR

Approx. 2.64kQ

Terminals 2-3(Not operating)

Terminals 2-3(Operating)

Approx. 0.732k%

Approx. 2.59k<

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

SUDFL8064L

» Replace accelerator pedal position sensor and then go to "Verification of Vehicle Repair" procedure.



FL -290 FUEL SYSTEM
VERIFICATION OF VEHICLE REPAIR exrsise

Refer to DTC P0112.



DTC TROUBLESHOOTING PROCEDURES FL -291
IDTC P0223 PEDAL SENSOR NO.2 SIGNAL HIGH |

COMPONENT LOCATION  ercepis

Accelerator pedal position sensor

SUDFL8046L

DESCRIPTION  esoossee

1. GENERAL DESCRIPTION
The accelerator pedal position sensor detects pedal position and sends signal to ECM. It is composed of two poten-
tiometers(dual variable resistor type). Power supply is provided separately to detect acceleration condition exactly.
The voltage of accelerator pedal position sensor is generated by potentiometer and the position of accelerator pedal
is calculated by using characteristic curve programmed beforehand.

2. DTC DESCRIPTION
When the accelerator pedal sensor "2" outputs above 4.2V for more than 524.3ms, the ECM judges this as a fault
and DTC is set. The possible causes are defective sensor, wiring problem etc. When the accelerator pedal sensor
"2" is defective, ECM is controlled by using data of the accelerator pedal sensor "1" and the vehicle is being driven
in normal condition.

DTC DETECTING CONDITION  cecrre7a

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring e Wiring problem
Enable Conditions « IG ON/ Running * Defective sensor
Threshold Value e Above 4.2V
Diagnosis Time ¢ 524.3ms or more
Fail Safe Fuel Cut No e When sensor "2"
Fuel Limit No ijss::fg;:%f Iigrl:/slor
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FUEL SYSTEM

SPECIFICATION

ED84FEB4

Resistance between terminals of accelerator pedal position sensor

Terminals 1-2(Not operating)

Terminals 1-2(Operating)

Terminals 1-3(Not operating)

Terminals 1-3(Operating)

Approx. 2.67kQ

Approx. 1.06kQ

Approx. 2.64kQ

Approx. 2.64kQ

Terminals 2-3(Not operating)

Terminals 2-3(Operating)

Approx. 0.732k%

Approx. 2.59kQ

Accelerator pedal position Specification
sensor track "1", "2" Idle state((0%) Wide open(100%)
Output voltage 0.65V 3.85V

Terminal 2: Sensor "1", "2"

1
3 2 1}
6 * 4J
L1

Sensor connector

SUDFL8065L
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SCHEMATIC DIAGRAM

E2B8F322
Accelerator pedal position sensor
ECM harness
F39-3 F39-4
Idle { SNR SNR | 1
|___switch R 2|
24 21 22 Fuse 3 N2 ]
— 33
oA L 6 | * | 4 J
6 2 4 L]
Accelerator pedal position
ECM
F39-2
Power GND GND
24 34 35
1 3
Accelerator pedal position
sensor cos
ECM harness
(7 lells -~ -1-J| [z e] (ells) -[a] [2]1]
(ol T-T-T-T-T-Tol~]|||rel-T17[ - [15[1a[ - [12[11]10[ o[ -] l-T-T-T-T-T-1T-T-T"
ler] - [~ [~ [ Tea[aa] * 1] - ]| ||~ [24] (23] 22] (2] 20] || ||[27] - [25[24] - [ -~ 0] 10] - [ ]
[~ [-Te2[-["] [ 28] | || Lsa] - [s2] 1] (- 1-1] ||CssTalss] s2[a1]s0] [~
F39-4 F39-3 F39-2
SNBFL8063L
MONITOR SCAN TOOL DATA  &s9poes

1. Connect scan tool to the self-diagnosis connector.

Warm up the engine to the normal operating temperature.
Turn the electric equipment and air conditioner OFF.

Monitor "Accelerator Pedal Position" parameter on the scan tool.



FL -294 FUEL SYSTEM
1.3. CURRENT DATA 1.3. CURRENT DATA
N N
% |[ENGINE SPEED ] rpn % |[ENGINE SPEED 758  rpnm
% |WATER TEMP. 69.8 °C % |WATER TENP. 66.8 °C
% |STARTER KEY ON % |STARTER KEY ON
% |STARTER SWITCH OFF u % |STARTER SWITCH OFF -
] COMPENSATED ACC. POS. ] COMPENSATED ACC. POS.
% |BATTERY VOLTAGE 25.1 U % |BATTERY VOLTAGE 28.8 V
% |[FINAL FUEL Q -50. Ann3st % |[FINAL FUEL Q 1.4 nn3st
*¥ |[FINAL PUMP DRY.DUTY 8.8 X * |[FINAL PUMP DRVY.DUTY 33.5 X%
Y Y
[F1% | [paRT| [TOT | [HELP||LINE||REC | [FI® | [PART| [TOT | [HELP| [LINE]||REC |

1.3. CUBRRENT DaTsA

EOX X X O®E X X X

ENGINE SPEED 2888 rpn
WATER TEHP. 68.8 “C
STARTER KEY ON
STARTER SWITCH OFF

COHPENSATED ACC. POS. 28.5 X

BATTERY WOLTAGE Z8.1 W
FINAL FUEL Q@ 14.7 mndst
FINAL PUHMF DEV.DUTY Z.e

¥

[F1% | [PaRT||[TOT ||HELP||LINE||REC |

Accelerator pedal position sensor data at ignition ON

Accelerator pedal position sensor data at 2,000rpm

TERMINAL & CONNECTOR INSPECTION

Refer to DTC P0112.

SIGNAL INSPECTION

1.

Si
1)
2)

3)

E5FD7760

gnal Voltage Inspection

EA332810

SUDFL8049L

Leave the accelerator pedal sensor connector(C08) and ECM(F39-4) installed.

Turn the ignition ON. The engine stops.

Measure voltage between terminal 2 of accelerator pedal position sensor harness connector and chassis ground.

Accelerator pedal position sensor data at idle




DTC TROUBLESHOOTING PROCEDURES FL -295

[Sensor side] 1.8. SIMU-SCaN

Terminal 1: Power

F
Terminal 2: SNR1,2 * |ENGINE SPEED a rem
cos Term?nal 3:GND COMPENSATED ACC. FOS. A.8
Terminal 4: Idle S/W power supply(B+) % |BATTERY VOLTAGE 753 U
1 Terminal 6: Idle S/W
VEHICLE SFPEED
3 2 1 ¥
UOLT HMETER
L]l

0 H.62 V CH A

MAX © B.65 U HMIN : -B.A3 U
— [METR]| [81MU]| [DEL | [FIX |

» With accelerator pedal position sensor connector
installed (At IG ON)

SNBFL8021L

4) Measure voltage between terminal 22 of ECM connector and chassis ground.

[ECM]
F39-4 Terminal 22: SNR2

0_

SNBFL8064L
B Specification: Accelerator pedal position signal power approx.0.13V(Not operating)

5) Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Signal Short to Power Inspection" procedure.
Signal Short to Power Inspection
1) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 2 of accelerator pedal position sensor harness connector(C08) and chassis
ground.
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Terminal 1: Power 2.6 MULTI-METER
Terminal 2: SNR1,2 YOLT ¢ CH & )
Cco8 Terminal 3: GND

Terminal 4: Idle S/W power supply(B+)

Terminal 6: Idle S/'W
{3 > 1‘; -ﬂ 03 U
]
ol
0 HaK A.88 YV HMIN : -A.86 VY

I PRES3S [ENTER] TO RESET Max & HMIN

voLt| [PERI|| R || 1 ||TEMP||PRES]

SNBFL8024L

4) Measure voltage between terminal 22 of ECM connector and chassis ground.

[ECM]
F39-4 Terminal 22: SNR2

0_

SNBFL8064L

B Specification: Below 0~0.1V
5) Is the voltage measured within specification?

YES

» Go to "Power Supply Inspection” procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

POWER SUPPLY INSPECTION  ersseoin
1.  Power Supply Voltage Inspection

1) Leave accelerator pedal position sensor connector(C08) and ECM connector(F39-2) installed.

2) Turn the ignition ON. The engine stops.
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3)

ground.

[Sensor side]

Terminal 1: Power
Terminal 2: SNR1,2

cos Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)
| Terminal 6: Idle S/W

A

4)

5)

ant)

O

Measure voltage between terminal 1 of accelerator pedal position sensor harness connector(C08) and chassis

Z.6 MULTI-HMETER

UOLT € CH A 2

HaRx : 3.12 UV HIN :

2.06 V

PRESS [ENTER1 TO RESET HMax & MIN

-B.88 vV

lvoLT| [PERI|| R || 1 ||TEMP||PRES]

» With accelerator pedal position sensor connector

disconnected/connected(At IG ON)

Terminal 24: Power

Measure voltage between terminals 24 of ECM connector and chassis ground.
[ECM]
F39-2
Lell sl 3] [2]1]

[27] * T25]24] * | * [ * T20l19] *

*

[35]34]33 32[ 31] 30| *

*

O

B Specification: Accelerator pedal position sensor signal power approx. 5.21V

Is the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Go to "Power Supply Short to Power Inspection” procedure.

2. Power Supply Short to Power Inspection

1)
2)

SNBFL8027L

SNBFL8028L

Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

Turn the ignition ON. The engine stops.
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3) Measure voltage between terminal 1 of accelerator pedal position sensor harness connector and chassis ground.

Terminz. ..

cos8

AR
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2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 3 of accelerator pedal position sensor harness connector and chassis

ground.
Terminal 1: P. Z.6 MULTI-HETER
erminal 1: Power
Terminal 2: SNR1,2 VOLT ¢ CH A )
cos Terminal 3: GND
1 Terminal 4: Idle S/W power supply(B+)

E‘( \’] Terminal 6: Idle S/W U 03 U
3| 2| 1 -
[ ]
0 MHad : -B8.81 YV HIN : -8.86 VU

PRESS [ENTER]1 TO RESET HMax & HIN

voLt| [PERI|| R || 1 ||TEMP||PRES]

SNBFL8033L

B Specification: Ground Voltage Drop - Within 200mV
4) Is the ground voltage drop measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

P Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"
procedure.

Ground Open Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-4, F39-2).

3) Measure resistance between terminal 3 of accelerator pedal position sensor harness connector and terminals
34,35 of ECM connector(F39-2).
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Terminal 1: Power
Terminal 2: SNR1,2
Terminal 3: GND

Terminal 34: GND
Terminal 35: GND

cos Terminal 4: Idle S/W power supply(B+) F39-2
— Terminal 6: Idle S/W |—||—|
E‘( 3 2 1 \’j
I Lell sl - 3] [2]1]
4] L T
u] [27] ~ [25]24] ~ [ < | * [20]19] = | * |
[35[34]33 32[31]30] * [ * |

@ l

B Specification: Continuity(Below1.0Q )

4) s the resistance measured within specification?

YES

» Go to "Component Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eoepieco

1.

Accelerator Pedal Position Sensor Inspection
1) Turn the ignition OFF.

2) Disconnect accelerator pedal position sensor connector(C08).

SNBFL8034L

3) Measure resistance between terminals 1-2, 2-3, 1-3 of accelerator pedal position sensor connector.
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-
ann

Resistance between terminals of accelerator pedal position sensor

=3

E

Terminals 1-2(Not operating)

Terminals 1-2(Operating)

Terminals 1-3(Not operating)

Terminals 1-3(Operating)

Approx. 2.67kR

Approx. 1.06kR

Approx. 2.64k%R

Approx. 2.64kQ

Terminals 2-3(Not operating)

Terminals 2-3(Operating)

Approx. 0.732k%

Approx. 2.59k<

4) Is the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

SUDFL8064L

» Replace accelerator pedal position sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0O112.

E24371EC
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IDTC P0225 IDLE SWITCH STUCK CLOSED |

COMPONENT LOCATION  csocsess

Accelerator pedal position sensor

SUDFL8046L

DESCRIPTION  eiss6ra0

1. GENERAL DESCRIPTION
Electronic control fuel injection is injected by engine control module(ECM) via factors received from various compo-
nents. The accelerator pedal position sensor detects pedal position and sends signal to ECM.
The idle switch is installed together with the accelerator pedal position sensor, the ECM controls fuel injection amount
after the ECM received signal from the idle switch judges that the vehicle is under idle or acceleration.

2. DTC DESCRIPTION
If it will take 1048.6ms or more with the condition that the idle switch is not opened even though the idle switch is
depressed, the ECM judges this as a fault and DTC is set. The possible causes are switch stuck, defective ECM or
wiring problem etc.

DTC DETECTING CONDITION  eesooeoc

Item Detecting Condition Possible Cause
DTC Strategy ¢ \oltage monitoring * Idle switch stuck
" . . ¢ Open wiring in terminals
Enable Conditions IG ON/ Running 34, 35 of connector F39-2
e The idle switch is not opened when the at the same time

Threshold Value accelerator pedal is depressed. * Defective ECM
Diagnosis Time ¢ 1,048.6ms or more
Fail Safe Fuel Cut No

Fuel Limit Yes

MIL OFF
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SPECIFICATION  ccaio19s

Idle switch specification

Terminal 4: Power input(B+)
Terminal 6: Idle switch

1
. Specification E‘r 3 2 1 \’j
Idl tch
die switc Idle state((0%) | Wide open(100%)
Output voltage B+(V) 0(Vv) 6 * 4 J
|-

Sensor connector

SUDFL8156L
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SCHEMATIC DIAGRAM  cecsczpes

Accelerator pedal position sensor
ECM harness

F39-3 | | F39-4
ldle | {SNR SNR: 1

i __switch | i1 2 |
pr 5 3 2 1
24 21V 22 ' Fuse |
-
LA Les . 4J

6 2 4 L]
Accelerator pedal position
sensor co8 co8
ECM
F39-2
Power GND GND
24 34 35
1 3
Accelerator pedal position
sensor cos

ECM harness

Lz ells =TI~ ~1||z]sl lel[s[-Ts] [2]1]

LT[ [T T Tol | ||Laol = [17] * [15[1a] - [12[11][10[ o] * ] R AR

[ar[~ [~ [~ [~ TJee[at[ = [1o] < || || -~ [24] [23] 22] [21]20] || ||27[ - [2s]2a] -~ [+ J2o[19] ~ ]

[ [ -TJee[ ][] [~ Tos)| || ]8a] - [s2] [ [-] R REEEE [s2]51]30] * [ ]
F39-4 F39-3 F39-2

SNBFL8067L

MONITOR SCAN TOOL DATA  cazsrres

1. Connect scan tool to the self-diagnosis connector.
2.  Warm up the engine to the normal operating temperature.
3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Accelerator Pedal Position" parameter on the scan tool.
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1.3. CURRENT DATA 1.3. CURRENT DATA
& &
ENGINE SPEED G rpm ENGINE SPEED 758 rpn
WATER TEMP. 69.8 °C WATER TEMP. 66.8 °C
STARTER KEY ON STARTER KEY ON
STARTER SWITCH OFF - STARTER SWITCH OFF -

XX XK X X X X X

COMPENSATED ACC.POS.

BATTERY VOLTAGE 23.1 v
FINAL FUEL Q =58, Brn3st
FINAL PUMP DRV.DUTY 8.8 X

¥

[F1% | [PaRT||[TOT | |HELP||LINE||REC |

1.3. CURRENT DaTrA

EOX X X O®E X X X

ENGINE SPEED ZBBE  rpn
WATER TEHP. 68.8 “C
STARTER KEY ON
STARTER SWITCH OFF

COMPENSATED ACC. POS.

BATTERY VOLTAGE Z8.1 W
FINAL FUEL Q 14.7 mnm3st
FINAL PUMPF DRV.DUTY 328 X

¥

[F1% | [PaRT]| [TOT | [HELP||LINE||REC |

Accelerator pedal position sensor data at ignition ON

Accelerator pedal position sensor data at 2,000rpm

TERMINAL & CONNECTOR INSPECTION

Refer to DTC P0O112.

SIGNAL INSPECTION

1. Si
1)
2)

3)

E60C974B

gnal Voltage Inspection

E6747652

X ¥ X X X X X X

COMPENSATED ACC. POS.

BATTERY WOLTAGE Z8.8 VU
FINAL FUEL Q 18.4 mn3st
FINAL PUHMP DRV.DUTY 33.5 %

¥

[F1% | [PaRT||[TOT | [HELP||LINE||REC |

SUDFL8049L

Leave the accelerator pedal sensor connector(C08) and ECM(F39-3) connected.

Turn the ignition ON. The engine stops.

Measure voltage between terminal 6 of accelerator pedal position sensor harness connector and chassis ground.

Accelerator pedal position sensor data at idle
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1.8. SINMU-5CaAN

Terminal 1: Power F
Terminal 2: SNR1,2 * ([ENMGINE SPEED A rpm
Terminal 3: GND * |JATER TEMP. 52.8 °C
cos Terminal 4: Idle S/W power supply(B+) u
: »
1 Terminal 6: Idle S/W STARTER KEY ON
EMCOMPENSATED ACC. POS.
3 2 1
VOLT HMETER
6 * 4

4)

1)
2)

3)

- 0 27.87 U CH A

MAX @ 27.51 Y HMIN : -B.87 V
— [METR| [S1nMU| [DEL | [FIx |

» With accelerator pedal position sensor connector connected
(At not operating)

SNBFL8068L

B Specification: Idle switch signal power B+V(At not operating the accelerator pedal)
B Specification: Idle switch signal power approx. 0 V(At operating the accelerator pedal)

Is the voltage measured within specification?

YES

» Go to "Power Supply Inspection” procedure.

» Go to "Signal Open Inspection” procedure.

Signal Open Inspection

Turn the ignition OFF.
Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-3).

Measure resistance between terminal 6 of accelerator pedal position sensor harness connector(C08) and termi-
nal 24 of ECM connector(F39-3).

Terminal 24: Idle switch

Terminal 1: Power F39-3
co8 Terminal 2: SNR1,2
Terminal 3: GND
[1 Terminal 4: Idle S/W power supply(B+) - -
oo Tomna o o el I Jelo]
[19] = [17] * [15]14] * [ 12] 11[10] o] * |
Le . 4J [-T-1-T2a [23] 22] [21] 20]
O [lsa[-Te] [-T-] [-T-]

4)

O

B Specification: Continuity(Below1.0Q )

SNBFL8069L

Is the resistance measured within specification?
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YES

» Go to "Signal Short to Power Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

3. Signal Short to Power Inspection

1) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-3).

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 6 of accelerator pedal position sensor harness connector(C08) and chassis

ground.
Terminal 1: Power
Terminal 2: SNR1,2
Co8 Terminal 3: GND
||

Terminal 6: Idle S/W
E‘( 3 2 1 \’:‘

Terminal 4: Idle S/W power supply(B+)

O

Z.6 NMULTI-METER
VOLT ¢ CH A )

-0.03 V

Mak 8.88 V HMIN @ -8.86 V

PRESS [ENTER] TO RESET HMaX & MIN

voLt|[PERI|| R || 1 ||TEMP||PRES]|

SNBFL8070L

4) Depress the accelerator pedal and measure voltage between terminal 24 of ECM connector and chassis ground.

[ECM]

F39-3

Terminal 24: Idle S/W

[ 1

Lzlel [slf-~Il~1M2]1]
[19] < | 17] = 15[ 14] = [ 12] 11] 10] o] * |
-1~ Tea [23] 22] [21] 20]
HEEE] [-T-1] [-T-]

B Specification: Below 0~0.1V

5) Is the voltage measured within specification?

V)

SNBFL8071L
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FUEL SYSTEM

YES

» Go to "Power Supply Inspection” procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

POWER SUPPLY INSPECTION caoicins

1. Power Supply Voltage Inspection

1)
2)

3)

Leave accelerator pedal position sensor connector(C08) and ECM connector(F39-3) connected.

Turn the ignition ON. The engine stops.

Measure voltage between terminal 4 of accelerator pedal position sensor harness connector(C08) and chassis

ground.

Terminal 1: Power
Terminal 2: SNR1,2
co8 Terminal 3: GND
Terminal 4: Idle S/W power supply(B+)

- Terminal 6: Idle S/W
O

4)

1)
2)

3)

1.8. SIMU-5CAN

¥ (ENGINE SPEED a rpn 4
¥ (WATER TEMP. 52.8 °C -
¥ (STARTER KEY ON
EJICOMPENSATED ACC. POS.

VOLT HMETER

Zr.a1l U CH A

Hax @ 27.51 Y HIN : -8.87 V

[METR| [sINU| [DEL | [FI% |

P With the accelerator pedal position sensor disconnected
/connected(At IG key ON)

SNBFL8072L

B Specification: Idle switch supply power approx. B+V

Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Power Supply Open Inspection” procedure.

Power Supply Open Inspection

Turn the ignition OFF.

Disconnect fuse 32(5A) and accelerator pedal position sensor connector(C08).

Measure resistance between fuse 32(5A) and terminal 4 of accelerator pedal position sensor harness connec-
tor(C08).
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Terminal 1: Power

cos Terminal 2: SNR1,2
Terminal 3: GND
| Terminal 4: Idle S/W power supply(B+)
E‘r 3 5 1 \’j Terminal 6: Idle S/W
Fuse 33

LG*“J 5A
®

SNBFL8073L

B Specification: Continuity(Below1.0R )
4) s the resistance measured within specification?

YES

» Go to "Power Supply Short to Power Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

3. Power Supply Short to Power Inspection

1) Disconnect fuse 32(5A) and accelerator pedal position sensor connector(C08).

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 4 of accelerator pedal position sensor harness connector and chassis ground.

Terminal 1: Power Z.6 MULTI-METER
Terminal 2: SNR1,2 UOLT ¢ CH A 2
cos Terminal 3: GND
— Terminal 4: Idle S/W power supply(B+)

Terminal 6: Idle S/W

{Z 2 ;]F -0.03 V
+ s GED U [HYE OB T

S PRESS [ENTER]1 TO BRESET HMax & HMIN

[voLt | [PERI|| R || 1 |[TEMP||PRES]

SNBFL8074L

B Specification: Below 0~0.1V
4) s the voltage measured within specification?

YES
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» Go to "Component Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  enzsonss
1. Accelerator Pedal Position Sensor Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08).

3) Measure resistance between terminal 4 and 6 of accelerator pedal position sensor connector.

cos
1
3| 2| L Terminal 1: Power
Terminal 2: SNR1,2
Terminal 3: GND
_t 6 * 4 J Terminal 4: Idle S/W power supply(B+)
I Terminal 6: Idle S/W

H Specification

Terminals 4-6(At not operating) | Terminals 4-6(At operating)

Approx. 0% Infinite

SNBFL8075L

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace accelerator pedal position sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ecoarseo

Refer to DTC P0112.
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IDTC P0226 IDLE SWITCH STUCK OPENED

COMPONENT LOCATION ciessot

Accelerator pedal position sensor

SUDFL8046L

DESCRIPTION  esaaorro

1.

DT

GENERAL DESCRIPTION

Electronic control fuel injection is injected by engine control module(ECM) via factors received from various compo-
nents. The accelerator pedal position sensor detects pedal position and sends signal to ECM.

The idle switch is installed together with the accelerator pedal position sensor, the ECM controls fuel injection amount
after the ECM received signal from the idle switch judges that the vehicle is under idle or acceleration.

DTC DESCRIPTION

If it takes 1048.6ms or more with the condition that the idle switch is opened even though the idle switch is not de-
pressed, the ECM judges this as a fault and DTC is set. The possible causes are switch stuck, defective ECM or
wiring problem etc.
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FUEL SYSTEM

SPECIFICATION  croiessp

Idle switch specification

Terminal 4: Power input(B+)
Terminal 6: Idle switch

Idle switch

Specification

Idle state((0%) Wide open(100%)

Output voltage

B+(V)

0(v)

[1
2 11’3
. 4J
L1

Sensor connector

SUDFL8156L
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SCHEMATIC DIAGRAM

ED9B5F16
Accelerator pedal position sensor
ECM harness
F39-3 F39-4
Idle {SNR SNR! 1
|___switch O 2|
24 21 22 Euse s 12 |1
— 33
oA L 6 | - | 4 J
6 2 4 L
Accelerator pedal position
sensor cos cos
ECM
F39-2
Power GND GND
24 34 35
1 3
Accelerator pedal position
sensor cos
ECM harness
(7 lells -~ -1-J| [z e] [ellsl-[s] [2]1]
(ol [T T-T-T-Tol~]|||rel-Ta7[ - [15[1a] - [12[11]10[ o[ -] l-T-T-T-T-T-1T-T-T"
ler] = [~ [~ [ Teefa[ [~ ]| || -1 4] (23] 22] (2] 20] || ||[27] - [25[24] - [ -~ 0] 10] - [ ]
[ [-Tee[-[-] L~ T8 | | [ a4l - [a2] N - [-]) ||Ceslsalss] 32[s1[s0[ - [~
F39-4 F39-3 F39-2
SNBFL8067L
MONITOR SCAN TOOL DATA  erceoae

1. Connect scan tool to the self-diagnosis connector.

Warm up the engine to the normal operating temperature.
Turn the electric equipment and air conditioner OFF.

Monitor "Accelerator Pedal Position" parameter on the scan tool.
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1.3. CURRENT DATA 1.3. CURRENT DATA
N N
% |[ENGINE SPEED ] rpn % |[ENGINE SPEED 758  rpnm
% |WATER TEMP. 69.8 °C % |WATER TENP. 66.8 °C
% |STARTER KEY ON % |STARTER KEY ON
% |STARTER SWITCH OFF u % |STARTER SWITCH OFF -
] COMPENSATED ACC. POS. ] COMPENSATED ACC. POS.
% |BATTERY VOLTAGE 25.1 U % |BATTERY VOLTAGE 28.8 V
% |[FINAL FUEL Q -50. Ann3st % |[FINAL FUEL Q 1.4 nn3st
*¥ |[FINAL PUMP DRY.DUTY 8.8 X * |[FINAL PUMP DRVY.DUTY 33.5 X%
Y Y
[F1% | [paRT| [TOT | [HELP||LINE||REC | [FI® | [PART| [TOT | [HELP| [LINE]||REC |

1.3. CUBRRENT DaTsA

EOX X X O®E X X X

ENGINE SPEED 2888 rpn
WATER TEHP. 68.8 “C
STARTER KEY ON
STARTER SWITCH OFF

COHPENSATED ACC. POS. 28.5 X

BATTERY WOLTAGE Z8.1 W
FINAL FUEL Q@ 14.7 mndst
FINAL PUHMF DEV.DUTY Z.e

¥

[F1% | [PaRT||[TOT ||HELP||LINE||REC |

Accelerator pedal position sensor data at ignition ON

Accelerator pedal position sensor data at 2,000rpm

TERMINAL & CONNECTOR INSPECTION

Refer to DTC P0112.

SIGNAL INSPECTION

1.

Si
1)
2)

3)

E4EA796C

gnal Voltage Inspection

EFD8D1ED

SUDFL8049L

Leave the accelerator pedal sensor connector(C08) and ECM(F39-3) connected.

Turn the ignition ON. The engine stops.

Measure voltage between terminal 6 of accelerator pedal position sensor harness connector and chassis ground.

Accelerator pedal position sensor data at idle
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1.8. SIHU-ECAN
Terminal 1: Power Y
Terminal 2: SNR1,2 ¥ [ENGINE SPEED a rpm
cos Terminal 31GNDS/ - % |WATER TEMP. 52.8 °C | g
Terminal 4: Idle S/W power supply(B+
| Terminal 6: Idle S/W > |STARTER KEY ON
EMCOMPENSATED ACC. POS.
3 2 1
UVOLT HMETER
6 | * | 4
LI
0 2? " E? '-.-I CH A
HAK @ 27.51 V MHIN @ -B8.87 V
— [METR] [S1HU] [DEL | [F1x |

1)
2)

3)

P With accelerator pedal position sensor connector connected

(At not operating)

B Specification: Idle switch signal power B+V(At not operating the accelerator pedal)
M Specification: Idle switch signal power approx. 0 V(At operating the accelerator pedal)

Is the voltage measured within specification?

YES

» Go to "Power Supply Inspection" procedure.

» Go to "Signal Open Inspection" procedure.

Signal Open Inspection

Turn the ignition OFF.

Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-3).

SNBFL8068L

Measure resistance between terminal 6 of accelerator pedal position sensor harness connector(C08) and termi-

nal 24 of ECM connector(F39-3).

Terminal 1: Power

cos Terminal 2: SNR1,2
Terminal 3: GND
[ Terminal 4: Idle S/W power supply(B+)
Terminal 6: Idle S/W
3 2 1
el
[H]

Terminal 24: Idle switch

F39-3

Lzlle] [sll=l-Jl2] 1]
[19] = [17] * [ 15] 14] = [ 12] 11] 10 9] * |
[T 124 [23[ 22] [21] 20]
[leal-T&] [-T-] [-T-]

4)

O

M Specification: Continuity(Below1.0R )

Is the resistance measured within specification?

SNBFL8069L
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YES

» Go to "Signal Short to Power Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.
3. Signal Short to Power Inspection
1) Disconnect accelerator pedal position sensor connector(C08) and ECM connector(F39-3).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 6 of accelerator pedal position sensor harness connector(C08) and chassis

ground.
Terminal 1: Power 2.6 MULTI-METER
Terminal 2: SNR1,2 VOLT ¢ CH A& )
cos Terminal 3: GND
= Terminal 4: Idle S/W power supply(B+)

Terminal 6: Idle S/W
qelelr D -0.03 V
]
el 1)
0 Mas A.AA Y HIN @ -8.86 VY

. PRESS [ENTER] T0O RESET MaAX & MIN

voLt| [PERI|| R || 1 ||TEMP||PRES]|

SNBFL8070L

4) Depress the accelerator pedal and measure voltage between terminal 24 of ECM connector and chassis ground.

[ECM]

F39-3 Terminal 24: Idle S/W
Lzlel [sll-dl~12] 1]

[19] < | 17] = 15[ 14] = [ 12] 11] 10] o] * |
[T+ T-Toa [23] 22] [21] 20]
[~ ] [ -]

O

*
w
~

*
o)
N

*

SNBFL8071L

B Specification: Below 0~0.1V

5) Is the voltage measured within specification?
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YES

» Go to "Power Supply Inspection” procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

POWER SUPPLY INSPECTION

EA932456
1. Power Supply Voltage Inspection

1) Leave accelerator pedal position sensor connector(C08) and ECM connector(F39-3) connected.

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 4 of accelerator pedal position sensor harness connector(C08) and chassis

ground.
1.8. SINU-SCAN
Terminal 1: Power &
Terminal 2: SNR1,2 o P8l Y SR b g rpm
co8 Term!nal 3: GND * WATER TEHP. 52.8 °C -
— Terminal 4: Idle S/W power supply(B+) ¥ |STARTER KEY oN

Terminal 6: Idle SW 4 COMPENSATED ACC. POS.

VOLT METER
o - 1)
- m 27.591 YV oa
MAX : 27.51 U HMIN : -B8.87 V
— [METR| |SINMU| [DEL | [FIR |

P With the accelerator pedal position sensor disconnected
/connected(At IG key ON)

SNBFL8072L

M Specification: Idle switch supply power approx. B+V

4) Is the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Power Supply Open Inspection" procedure.
2. Power Supply Open Inspection
1) Turn the ignition OFF.
2) Disconnect fuse 32(5A) and accelerator pedal position sensor connector(C08).

3) Measure resistance between fuse 32(5A) and terminal 4 of accelerator pedal position sensor harness connec-
tor(CO08).
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FUEL SYSTEM

Terminal 1: Power

Terminal 2: SNR1,2

Terminal 3: GND

Terminal 4: Idle S/W power supply(B+)

E‘( 3 5 1 \’j Terminal 6: Idle S/W

cos

Fuse 33
5A

B Specification: Continuity(Below1.0Q )

4) s the resistance measured within specification?

YES

» Go to "Power Supply Short to Power Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

Power Supply Short to Power Inspection

1) Disconnect fuse 32(5A) and accelerator pedal position sensor connector(C08).

2) Turn the ignition ON. The engine stops.

SNBFL8073L

3) Measure voltage between terminal 4 of accelerator pedal position sensor harness connector and chassis ground.

Terminal 1: Power
Terminal 2: SNR1,2

co8 Terminal 3: GND
— Terminal 4: Idle S/W power supply(B+)
Terminal 6: Idle S/W
3 2 1
el [
L

Z.6 MULTI-METER

Vg

B Specification: Below 0~0.1V

4) s the voltage measured within specification?

YES

VOLT ¢ CH A 2

-0.03 V

Hak 8.8 U HIN : -8.86 VU

PRESS [ENTER]1 TO RESET HMAax & HIN

voLt | [PERI|| R || 1 |[TEMP||PRES]

SNBFL8074L



DTC TROUBLESHOOTING PROCEDURES

FL -319

» Go to "Component Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  coseo13s

1. Accelerator Pedal Position Sensor Inspection
1) Turn the ignition OFF.
2) Disconnect accelerator pedal position sensor connector(C08).

3) Measure resistance between terminals 4 and 6 of accelerator pedal position sensor connector.

cos
1
3] o | L Terminal 1: Power
Terminal 2: SNR1,2
Terminal 3: GND
_t 6 * 4 J Terminal 4: Idle S/W power supply(B+)
I Terminal 6: Idle S/W

H Specification

Terminals 4-6(At not operating) | Terminals 4-6(At operating)
Approx. 0% Infinite

4) s the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace accelerator pedal position sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR csorsots

Refer to DTC P0112.

SNBFL8075L



FL -320 FUEL SYSTEM

IDTC P0236 BOOST PRESSURE SENSOR INVALID |

COMPONENT LOCATION  caopecra

Boost pressure & intake air temperature sensor

SUDFL8166L

DESCRIPTION  ecscoss

1.

GENERAL DESCRIPTION

Engine control module(ECM) should detect the exact air amount coming into engine to determine basic fuel injection
amount supplied to engine. The booster pressure sensor is used to measure air amount coming into engine indirectly
and it measures pressure in the intake manifold. It delivers analogue output signal commensurate with absolute
pressure according to pressure change in the intake manifold to ECM. ECM uses the signal as the basic information
by calculating intake air amount together with engine revolution.

Booster pressure sensor is installed on the intake manifold to measure pressure in the intake manifold. The intake air
temperature sensor is built-in booster pressure sensor. The intake pressure sensor is composed of piezo-electricity
and hybrid IC amplifying output signal of piezo-electricity. Piezo-electricity is a kind of silicon diaphragm type using
piezo resistance effect, one part of it is composed of 100% vacuum chamber and the other part of it is composed of
structure that the pressure of intake manifold is applied.

Output value is obtained by silicon change according to the pressure change of intake manifold.

DTC DESCRIPTION

If the output value of the booster pressure sensor is detected with the same value for 10,485.6ms even though other
sensors such as atmospheric pressure sensor and fuel pressure sensor change, including the defective booster
pressure sensor, the ECM judges this as a fault and DTC is set. In case of fail safe, the vehicle is possible to drive
but lack of engine power and smoke will occur since engine power is limited due to fuel correction and timing stop
according to intake pressure and fuel amount is limited to below 40mm?3/st.



DTC TROUBLESHOOTING PROCEDURES

FL -321

DTC DETECTING CONDITION <080

Item

Detecting Condition

Possible Cause

DTC Strategy

* \oltage monitoring

Enable Conditions

At IG ON/ running

Threshold Value

¢ Boost pressure sensor malfunction(there is no
change value in intake air pressure.

Diagnosis Time

10,485.6ms or more

Fail Safe

Fuel Cut

No e Fuel amount is limited

Fuel Limit

to below 40mm3/st.

Yes ) .
¢ Engine power is

MIL

limited.(fuel correction
and timing stop

ON ) :

according to intake

pressure)

e Check sensor output
value.(Abnormal if output
value of it is the same
when the output values of
atmospheric pressure and
fuel pressure change)

SPECIFICATION

EDDBC871

Terminal 1: Booster sensor signal

ltem

Specificatoin(At idle)

Output signal

Terminal 2: Booster pressure sensor power
Terminal 3: Air temperature sensor signal

Approx. 1.63V Terminal 4: Sensor ground

Intake pressure

Approx. 101Kpa

i 0 0

Sensor connector

SUDFL8167L



FL -322 FUEL SYSTEM
SCHEMATIC DIAGRAM esescres
ECM Booster pressure & intake air temperature sensor
e T ! harness
! F39-3 ! F39-2 |
i i Booster pressurei
EGround Poweriisensorsigr@""i —
4 2 1
E14
Booster pressure sensor | g14
ECM harness
lells [ -[a] [2]1] (71 6]
1T [-T-T-T-[-T"] [19] - [17[ - [15[1a[ - [12[11]10[ o] |
[27] - [os[2a[ - [ - [20[10][ [ "] [ ] [24] [23] 22 [21[20]
[~ Tsa] - [32] [ [-] -]
F39-2 F39-3
SNBFL8076L
WAVEFORM AND DATA &s77s0a4
At 1.8V 1.8 8 1.3. CURRENT DATA
S 2o *INTAKE MANIFOLD PRESS. kPa

. 009090909090

' [zoon| [CUR | [MEMO] [REC | [MENU]

Acceleration range at operating accelerator pedal

5]
T66.9 | xCOMPENSATED ACC.POS. %
0.8
H. 8
[FI% | [GRAP|

m Booster pressure increase range

SUDFL8169L



DTC TROUBLESHOOTING PROCEDURES FL -323
MONITOR SCAN TOOL DATA ezoiie7

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature

3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Booster pressure Sensor" parameter on the scan tool.

NOTE

"Engine intake pressure" value changes according to vehicle operation condition. In case of fail safe. be sure to
check output value of "Engine intake pressure” is the same when the values of "Atmospheric pressure/ fuel pressure™

change.
1.3. CUBBENT DaATh 1.3. CUBBENT DATA
F F
¥ |ENGINE SPEED ToR  rpn - ¥ |[ENGINE SPEED 2581 rpn -
* | INTAKE AIR TEMPERATURE 32.8 °C * |INTAKE AIR TEMPERATURE 26.8 °C
* WATER TEMP. 69.8 °C ¥ |UATER TEMP. 77.8 °C
BB INTAKE HANIFOLD PRESS. 1A1  kPa BB INTAKE MANIFOLD PRESS. 111  kPa
¥ \ATOM. PRESSURE iAZ  kPa ¥ |ATOM. PRESSURE 182  kPa
* |FINAL FUEL Q 8.7 nndst * |FINAL FUEL Q 15.9 nn3dst
¥ |FINAL PUHF DRV.DUTY 34.5 X% ¥ |[FINAL PUHMF DEV.DUTY 3n.e x
¥ FUEL TEHP. 37.8 °C ¥ |FUEL TEMP. 36.8 °C
¥ ¥
[FIx | [PaRT] [TOT | [HELP| [LINE| |REC | [F1x | [paRT]| [TOT | [HELP| [LINE] [REC |
"Engine intake pressure" data at idle "Engine intake pressure" data at 2,500rpm

SUDFL8170L

TERMINAL & CONNECTOR INSPECTION  excrsess

Refer to DTC P0O112.

SIGNAL CIRCUIT INSPECTION  esseon1s

1. Signal Voltage Inspection
1) Leave the booster pressure sensor connector(E14) connected.
2) Turn ignition ON. The engine stops.

3) Measure voltage between terminal 1 of the booster pressure sensor harness connector and chassis ground.



FL -324 FUEL SYSTEM

Terminal 1: Bo. sensor signal

E14




DTC TROUBLESHOOTING PROCEDURES FL -325

YES

» Go to "Signal Short to Power Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.
3. Signal Short to Power Inspection
1) Disconnect the booster pressure sensor connector(E14) and ECM connector(F39-2).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of the booster pressure sensor harness connector and chassis ground.

. . Z.6 HULTI-HMETER
Terminal 1: Booster sensor signal
Terminal 2: Booster pressure sensor power VOLT ¢ CH A )
Terminal 3: Air temperature sensor signal
E14 .
Terminal 4: Sensor ground

BN 1 -0.03 V

PRESS [ENTER] TO RESET HMaX & MIN

- [voLt|[PERI|| R || 1 ||TEMP||PRES]|

SUDFL8173L

B Specification: Below 0~0.1V
4) s the resistance measured within specification?

YES

» Go to "Signal Short to Ground Inspection" procedure.

» Repair short to ground and then go to "Verification of vehicle repair" procedure.
4. Signal Short to Ground Inspection
1) Turn ignition OFF.
2) Disconnect the booster pressure sensor connector(E14) and ETCM connector(F39-2).

3) Measure resistance between terminal 1 of the booster pressure sensor harness connector and chassis ground.



FL -326

FUEL SYSTEM

Terminal 1: Booster sensor signal

Terminal 2: Booster pressure sensor power

Terminal 3: Air temperature sensor signal
E14 .

Terminal 4: Sensor ground

Q)

B Specification: Infinite
4) s the resistance measured within specification?

YES
» Go to "Power Supply Inspection” procedure.

» Repair short to ground and then go to "Verification of vehicle repair" procedure.

POWER SUPPLY INSPECTION  eipzsss

1. Power Supply Voltage Inspection
1) Disconnect the booster pressure sensor connector(E14).

2) Turn the ignition ON. The engine stops.

SUDFL8174L

3) Measure voltage between terminal 2 of booster pressure sensor harness connector and chassis ground.

Terminal 1: Booster pressure sensor signal Z.6 MULTI-HMETER

Terminal 2: Booster pressure sensor power VOLT ¢ CH & )

Terminal 3: Intake air temperature sensor signal

E14 Terminal 4: Sensor ground

i N0 5.06 V

PRESS [ENTER]1 TO RESET HMax & HMIN

-8.87 U

voLt | [PERI|| R || 1 ||TEMP||PRES]

M Specification: ECM output voltage approx. 5.16V

SUDFL8027L



DTC TROUBLESHOOTING PROCEDURES FL -327

4) s the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Go to "Power Supply Open Inspection” procedure.
2. Power Supply Open Inspection
1) Turn the ignition OFF.
2) Disconnect booster pressure sensor connector(E14) and ECM connector(F39-3).

3) Measure resistance between terminal 2 of booster pressure sensor harness connector and terminal 23 of ECM
connector(F39-3).

Terminal 23: Booster pressure sensor power

Terminal 1: Booster pressure sensor signal F39-3

Terminal 2: Booster pressure sensor power

Terminal 3: Intake air temperature sensor signal I—I
E14 Terminal 4: Sensor ground

T Lzle] [sll-[-Ql2]lf 1]
@@h 2 ||::I:| 19| = [17] = | 15[ 14] = [ 12] 11] 10] o] * |

I
[ [ [~ [e4] 23[ 22] [21] 20]
I

* [34] * [ 32] [(1]] [ T]
B Specification: Continuity(Below 1.0 Q)

SNBFL8015L

4) Is the resistance measured within specification?

YES

» Go to "Power Supply Short to Power Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

Power Supply Short to Power Inspection

1) Disconnect booster pressure sensor connector(E14) and ECM connector(F39-3).

2) Turn ignition ON. The engine stops.

3) Measure voltage between terminal 2 of booster pressure sensor harness connector and chassis ground.



FL -328 FUEL SYSTEM

Terminal 1: Booster pressure sensor signal Z.6 MULTI-METER

Terminal 2: Booster pressure sensor power VOLT ¢ CH A 2

Terminal 3: Intake air temperature sensor signal
E14  Terminal 4: Sensor ground

ik -0.03 V

PRESS [ENTER] TO RESET HMax & MIN

- voLT| [PERI|| R || 1 ||TEMP||PRES]

SUDFL8034L

B Specification: Below 0~0.1V
4) s the voltage measured within specification?

YES

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.
4. Power Supply Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect booster pressure sensor connector(E14) and ECM connector(F39-3).

3) Measure resistance between terminal 2 of booster pressure sensor harness connector and chassis ground.

Terminal 1: Booster pressure sensor signal
Terminal 2: Booster pressure sensor power
E14 Terminal 3: Intake air temperature sensor signal

Terminal 4: Sensor ground
1
KNI

Q)

SUDFL8029L

M Specification: Infinite
4) s the resistance measured within specification?

YES



DTC TROUBLESHOOTING PROCEDURES FL -329

» Go to "Ground Circuit Inspection" procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION

EF2DADOD

1. Ground Voltage Drop Inspection

1) Disconnect booster pressure sensor connector(E14) .

2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 4 of booster pressure sensor harness connector and chassis ground.

Terminal 1: Booster pressure sensor signal
Terminal 2: Booster pressure sensor power

Terminal 3: Intake air temperature sensor signal
Terminal 4: Sensor g

O




FL -330 FUEL SYSTEM

Terminal 20: Sensor ground
Terminal 1: Booster pressure sensor signal

Terminal 2: Booster pressure sensor power F39-3
Terminal 3: Intake air temperature sensor signal I—I
E14 Terminal 4: Sensor ground

4)

Lzlel [sll -~ 2] 1]
@‘@@@ 19 = [17] [ 15[ 14] = [ 12] 11] 10] o] * |

<[+ o4 [ 23] 22] [21] 20

| 34] + | 32] [ =]~ | |

Q)

B Specification: Continuity(Below 1.0 Q)

SNBFL8016L

Is the resistance measured within specification?

YES

» Go to "Component Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eobssser

1. Booster Air Pressure Sensor Visual Inspection

1)
2)
3)
4)

5)

1)
2)
3)

4)

Turn the ignition OFF.

Disconnect the booster pressure sensor connector(E14).

Check terminal of the booster pressure sensor connector for corrosion, contamination.
Check the booster pressure for torque and fuel leaks.

Is there any problem for booster pressure sensor?

YES

» Replace the booster pressure sensor if necessary and then go to "Verification of Vehicle Repair" procedure.

» Go to "Booster pressure Sensor Waveform Inspection” procedure

Booster pressure Sensor Waveform Inspection

Turn the ignition OFF.
Connect the booster pressure sensor connector(E14).
Connect oscilloscope to terminal 1 of the booster pressure sensor connector(E14).

Check waveform for at idle and at acceleration after starting the engine.



DTC TROUBLESHOOTING PROCEDURES FL -331

Specification: Refer to “ Basic waveform” item in general information.
5) Is the waveform of the booster pressure sensor normal?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the booster pressure sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eoosresc

Refer to DTC P0112.



FL -332

FUEL SYSTEM

IDTC P0237 BOOST PRESSURE SENSOR SIGNAL LOW |

COMPONENT LOCATION

EAAF7651

Boost pressure & intake air temperature sensor

[

DESCRIPTION

1.

SUDFL8166L

EAEFDA446

GENERAL DESCRIPTION

Engine control module(ECM) should detect the exact air amount coming into engine to determine basic fuel injection
amount supplied to engine. The booster pressure sensor is used to measure air amount coming into engine indirectly
and it measures pressure in the intake manifold. It delivers analogue output signal commensurate with absolute
pressure according to pressure change in the intake manifold to ECM. ECM uses the signal as the basic information
by calculating intake air amount together with engine revolution.

Booster pressure sensor is installed on the intake manifold to measure pressure in the intake manifold. The intake air
temperature sensor is built-in booster pressure sensor. The intake pressure sensor is composed of piezo-electricity
and hybrid IC amplifying output signal of piezo-electricity. Piezo-electricity is a kind of silicon diaphragm type using
piezo resistance effect, one part of it is composed of 100% vacuum chamber and the other part of it is composed of
structure that the pressure of intake manifold is applied.

Output value is obtained by silicon change according to the pressure change of intake manifold.

DTC DESCRIPTION

If the output value of the booster pressure sensor is detected below 1.5V for 1048.6ms, the ECM judges this as a
fault and DTC is set. The probable causes are open circuit of terminals 27 and 33 of ECM connectors(F39-2 and
F39-3), open or short to ground. In case of fail safe, the vehicle is possible to drive but lack of engine power and
smoke will occur since engine power is limited due to fuel correction and timing stop according as intake pressure is
fixed to control with 100Kpa and fuel amount is limited to below 40mm3/st.



DTC TROUBLESHOOTING PROCEDURES FL -333
DTC DETECTING CONDITION  eezsssco
Item Detecting Condition Possible Cause

DTC Strategy

* \oltage monitoring

¢ Open circuit of terminals

Enable Conditions

e At IG ON/ running

27 and 23 of ECM
connectors(F39-2 and

Threshold Value

e Below 0.5V

F39-3), open or short

Diagnosis Time e 1,048.6ms or more to ground.
e Booster pressure sensor
Fail Safe Fuel Cut No ¢ Fuel amount is limited malfunction
3
Fuel Limit Yes to below 40mm /s’g.
e Booster pressure is
fixed to control with
100Kpa.
e Engine power is
MIL ON limited.(fuel correction
and timing stop
according to intake
pressure)
SPECIFICATION  eereorce
Terminal 1: Booster sensor signal
ltem Specification(At idle) Term!nal 2 Bgoster pressure sensor power
Terminal 3: Air temperature sensor signal
Output signal Approx. 1.63V Terminal 4: Sensor ground
Intake pressure Approx. 101Kpa

00

Sensor connector

SUDFL8175L



FL -334 FUEL SYSTEM
SCHEMATIC DIAGRAM  eseo1910
ECM Booster pressure & intake air temperature sensor

e ' harness

! F39-3 | F39-2 5

| ! 'Booster pressurei

 Ground Power! isensor signal _|

I B |

4 2 1
E14

Booster pressure

sensor signal E14

ECM harness

(e [s [~ Ja] [2]1] L7]le]
[ [-T-T-T-[+] [19] + [17[ = [15[1a[ - [12[11][10][ o[ - |
[27] - [os[2a[ - [ - [20[10][ [ "] [ ] [24] [23] 22 [21[20]
[~ la4] - [a2] [ [-] 1]
F39-2 F39-3
SNBFL8078L
WAVEFORM AND DATA es7ssor
at M 1.8y 1.8 8 1.3. CURRENT DATA
TN T T R R R - 208 *INTAKE MANIFOLD PRESS.  kPa

[zoom| [CUR | [MEMO]| [REC | [MENU]

Acceleration range at operating accelerator pedal

“101

5]
TGE.% | %COMPENSATED ACC.POS. %
9.8
H. B8
[FIx | |GRAP |

m Booster pressure increase range

SUDFL8169L



DTC TROUBLESHOOTING PROCEDURES FL -335
MONITOR SCAN TOOL DATA  cisesics

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Booster pressure Sensor" parameter on the scan tool.

NOTE

"Engine intake pressure" value changes according to vehicle operation condition. In case of fail safe. be sure to
check output value of "Engine intake pressure” is the same when the values of "Atmospheric pressure/ fuel pressure™

change.
1.3. CUBBENT DaATh 1.3. CUBBENT DATA
F F
¥ |ENGINE SPEED ToR  rpn - ¥ |[ENGINE SPEED 2581 rpn -
* | INTAKE AIR TEMPERATURE 32.8 °C * |INTAKE AIR TEMPERATURE 26.8 °C
* WATER TEMP. 69.8 °C ¥ |UATER TEMP. 77.8 °C
BB INTAKE HANIFOLD PRESS. 1A1  kPa BB INTAKE MANIFOLD PRESS. 111  kPa
¥ \ATOM. PRESSURE iAZ  kPa ¥ |ATOM. PRESSURE 182  kPa
* |FINAL FUEL Q 8.7 nndst * |FINAL FUEL Q 15.9 nn3dst
¥ |FINAL PUHF DRV.DUTY 34.5 X% ¥ |[FINAL PUHMF DEV.DUTY 3n.e x
¥ FUEL TEHP. 37.8 °C ¥ |FUEL TEMP. 36.8 °C
¥ ¥
[FIx | [PaRT] [TOT | [HELP| [LINE| |REC | [F1x | [paRT]| [TOT | [HELP| [LINE] [REC |
"Engine intake pressure" data at idle "Engine intake pressure" data at 2,500rpm

SUDFL8170L

TERMINAL & CONNECTOR INSPECTION  entpsess

Refer to DTC P0O112.

SIGNAL CIRCUIT INSPECTION  esos4090

1. Signal Voltage Inspection
1) Leave the booster pressure sensor connector(E14) connected.
2) Turn ignition ON. The engine stops.

3) Measure voltage between terminal 1 of the booster pressure sensor harness connector and chassis ground.



FL -336 FUEL SYSTEM

Terminal 1: Booster sensor signal 1.8. SIMU=SCAN

Terminal 2: Booster pressure sensor power | x |ENGINE SPEED A rpm 4
Terminal 3: Air temperature sensor signal °
E14 Terminal 4: Sensor ground * |INTAKE AIR TEMPERATURE 36.8 °C
* WATER TEHMF. 78.8 "C
@@@l 1 | ESTNTAKE MANIFOLD PRESE. 181 kFPa
¥
UOLT HMETER

40— 1.55 U CH A

—_l MAx @ 1.58 V MIN : -8.82 VY

- [METR| [SIMu] |[DEL | [F1x |
» With booster pressure sensor connector connected
at1G ON
SUDFL8171L

B Specification: Booster pressure sensor signal power approx. 1.55V
Note) Voltage value differs according to booster pressure.

4) s the voltage measured within specification?

YES

» Go to "Component Inspection" procedure.

» Go to "Signal Open Inspection" procedure.
2. Signal Open Inspection
1) Turn the ignition OFF.
2) Disconnect the booster pressure sensor connector(E14) and the ECM connector(F39-2).

3) Measure resistance between terminal 1 of the booster pressure sensor harness connector and terminal 27 of
ECM connector(F39-2).

Terminal 1: Booster sensor signal
Terminal 2: Booster pressure sensor power

Terminal 3: Air temperature sensor signal
E14 .
Terminal 4: Sensor ground

[Z:j[z:j[z:j[iij Lells =3l [2]¢1
I * * * * * * * * * *

[27] « [25[24] [ | * [ 20| 19] * | *

[ 45] 34] 33| [32] 31| 30] * [ *
B Specification: Continuity(Below 1.0 Q)

F39-2 Terminal 27: Booster pressure
sensor signal

SNBFL8077L

4) s the resistance measured within specification?



DTC TROUBLESHOOTING PROCEDURES FL -337

YES

» Go to "Signal Short to Ground Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.
Signal Short to Ground Inspection
1) Turn ignition OFF.
2) Disconnect the booster pressure sensor connector(E14) and ECM connector(F39-2).

3) Measure resistance between terminal 1 of the booster pressure sensor harness connector and chassis ground.

Terminal 1: Booster sensor signal

Terminal 2: Booster pressure sensor power
Terminal 3: Air temperature sensor signal
Terminal 4: Sensor ground

i

Q)

SUDFL8174L

B Specification: Infinite
4) s the resistance measured within specification?

YES

» Go to "Power Supply Inspection” procedure.

» Repair short to ground and then go to "Verification of vehicle repair" procedure.

POWER SUPPLY INSPECTION  esrasoro

1.

Power Supply Voltage Inspection
1) Disconnect the booster pressure sensor connector(E14).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 2 of booster pressure sensor harness connector and chassis ground.



FL -338

FUEL SYSTEM

Terminal 1: Booster pressure sensor signal
Terminal 2: Booster pressure sensor po




DTC TROUBLESHOOTING PROCEDURES FL -339

YES

» Go to "Power Supply Short to Ground Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.
Power Supply Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect booster pressure sensor connector(E14) and ECM connector(F39-3).

3) Measure resistance between terminal 2 of booster pressure sensor harness connector and chassis ground.

Terminal 1: Booster pressure sensor signal
Terminal 2: Booster pressure sensor power
E14 Terminal 3: Intake air temperature sensor signal

Terminal 4: Sensor ground
1
NN 0N

SUDFL8029L

M Specification: Infinite
4) s the resistance measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  ecsara08

1.

Ground Voltage Drop Inspection
1) Disconnect booster pressure sensor connector(E14).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 4 of booster pressure sensor harness connector and chassis ground.



FL -340 FUEL SYSTEM

Terminal 1: Booster pressure sensor signal 2.6 MULTI-HETER

Terminal 2: Booster pressure sensor power VOLT ¢ CH & )

Terminal 3: Intake air temperature sensor signal
E14 Terminal 4: Sensor ground

(ol =T -0.03 V

PRESS [ENTER] TO RESET HMax & MIN

voLT| [PERI|| R || 1 ||TEMP||PRES]

SUDFL8030L

B Specification: Ground voltage drop- within 200mV
4) s the voltage measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"
procedure.

2. Ground Open Inspection
1) Turn the ignition OFF.
2) Disconnect booster pressure sensor connector(E14) and ECM connector(F39-3).

3) Measure resistance between terminal 4 of booster pressure sensor harness connector and terminal 20 of ECM
connector(F39-3).

Terminal 20: Sensor ground
Terminal 1: Booster pressure sensor signal

Terminal 2: Booster pressure sensor power

Terminal 3: Intake air temperature sensor signal I—I
E14 Terminal 4: Sensor ground

Lzlel [sll- -2l 1]
@‘@@B [19] ~ [ 17] = | 15]14] = [ 12] 11] 10] 9] * |

[T+ *Te4] [ 23] 22] [21] 20
* * I

|- [34] - [32] I I
B Specification: Continuity(Below 1.0 Q)

F39-3

SNBFL8016L

4) s the resistance measured within specification?



DTC TROUBLESHOOTING PROCEDURES FL -341

YES

» Go to "Component Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eosocsie
1. Booster Air Pressure Sensor Visual Inspection
1) Turn the ignition OFF.
2) Disconnect the booster pressure sensor connector(E14).
3) Check terminal of the booster pressure sensor connector for corrosion, contamination.
4) Check the booster pressure for torque and fuel leaks.
5) Is there any problem for booster pressure sensor?

YES

» Replace the booster pressure sensor if necessary and then go to "Verification of Vehicle Repair" procedure.

» Go to "Booster pressure Sensor Waveform Inspection" procedure
2. Booster pressure Sensor Waveform Inspection
1) Turn the ignition OFF.
2) Connect the booster pressure sensor connector(E14).
3) Connect oscilloscope to terminal 1 of the booster pressure sensor connector(E14).

4) Check waveform for at idle and at acceleration after starting the engine.
Specification: Refer to "Basic waveform" item in general information.

5) Is the waveform of the booster pressure sensor normal?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the booster pressure sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ensnos0

Refer to DTC P0O112.



FL -342 FUEL SYSTEM
IDTC P0238 BOOST PRESSURE SENSOR SIGNAL HIGH |

COMPONENT LOCATION  corrozss

Boost pressure & intake air temperature sensor

[

SUDFL8166L

DESCRIPTION  essseiic

1. GENERAL DESCRIPTION
Engine control module(ECM) should detect the exact air amount coming into engine to determine basic fuel injection
amount supplied to engine. The booster pressure sensor is used to measure air amount coming into engine indirectly
and it measures pressure in the intake manifold. It delivers analogue output signal commensurate with absolute
pressure according to pressure change in the intake manifold to ECM. ECM uses the signal as the basic information
by calculating intake air amount together with engine revolution.
Booster pressure sensor is installed on the intake manifold to measure pressure in the intake manifold. The intake air
temperature sensor is built-in booster pressure sensor. The intake pressure sensor is composed of piezo-electricity
and hybrid IC amplifying output signal of piezo-electricity. Piezo-electricity is a kind of silicon diaphragm type using
piezo resistance effect, one part of it is composed of 100% vacuum chamber and the other part of it is composed of
structure that the pressure of intake manifold is applied.
Output value is obtained by silicon change according to the pressure change of intake manifold.

2. DTC DESCRIPTION
If the output value of the booster pressure sensor is detected above 1.5V for 1048.6ms, the ECM judges this as a fault
and DTC is set. The probable causes are short circuit of terminals 27 and 23 of ECM connectors(F39-2 and F39-3),
open circuit of terminal 20 of ECM connector(F39-3) or sensor malfunction. In case of fail safe, the vehicle is possible
to drive but lack of engine power and smoke will occur since engine power is limited due to fuel correction and timing
stop according as intake pressure is fixed to control with 100Kpa and fuel amount is limited to below 40mm3/st.



DTC TROUBLESHOOTING PROCEDURES FL -343
DTC DETECTING CONDITION ecssosss
Item Detecting Condition Possible Cause

DTC Strategy

* \oltage monitoring

¢ Open circuit of terminals

Enable Conditions

e At IG ON/ running

27 and 23 of ECM

Threshold Value

e Below 0.5V

connectors(F39-2 and F39-3)
¢ Open circuit of terminal 20 of

Diagnosis Time

e 1048.6ms or more

ECM connector(F39-3)

Fail Safe

Fuel Cut No

Fuel Limit Yes

MIL ON

e Booster pressure sensor
e Fuel amount is limited malfunction

to below 40mm3/st.

e Booster pressure is
fixed to control with
100Kpa.

e Engine power is
limited.(fuel correction
and timing stop
according to intake
pressure)

SPECIFICATION

EF1C0015

Terminal 1: Booster sensor signal

Terminal 2: Booster pressure sensor power
Terminal 3: Air temperature sensor signal

Terminal 4: Sensor ground

ltem Specification(At idle)
Output signal Approx. 1.63V
Intake pressure Approx. 101Kpa

00

Sensor connector

SUDFL8175L
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DTC TROUBLESHOOTING PROCEDURES FL -345
MONITOR SCAN TOOL DATA cisren

1. Connect scan tool to the self-diagnosis connector.

2. Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Booster pressure Sensor" parameter on the scan tool.

NOTE

"Engine intake pressure" value changes according to vehicle operation condition. In case of fail safe. be sure to
check output value of "Engine intake pressure” is the same when the values of "Atmospheric pressure/ fuel pressure™

change.
1.3. CUBBENT DaATh 1.3. CUBBENT DATA
F F
¥ |ENGINE SPEED ToR  rpn - ¥ |[ENGINE SPEED 2581 rpn -
* | INTAKE AIR TEMPERATURE 32.8 °C * |INTAKE AIR TEMPERATURE 26.8 °C
* WATER TEMP. 69.8 °C ¥ |UATER TEMP. 77.8 °C
BB INTAKE HANIFOLD PRESS. 1A1  kPa BB INTAKE MANIFOLD PRESS. 111  kPa
¥ \ATOM. PRESSURE iAZ  kPa ¥ |ATOM. PRESSURE 182  kPa
* |FINAL FUEL Q 8.7 nndst * |FINAL FUEL Q 15.9 nn3dst
¥ |FINAL PUHF DRV.DUTY 34.5 X% ¥ |[FINAL PUHMF DEV.DUTY 3n.e x
¥ FUEL TEHP. 37.8 °C ¥ |FUEL TEMP. 36.8 °C
¥ ¥
[FIx | [PaRT] [TOT | [HELP| [LINE| |REC | [F1x | [paRT]| [TOT | [HELP| [LINE] [REC |
"Engine intake pressure" data at idle "Engine intake pressure" data at 2,500rpm

SUDFL8170L

TERMINAL & CONNECTOR INSPECTION  escesss

Refer to DTC P0O112.

SIGNAL CIRCUIT INSPECTION  esoss71s

1. Signal Voltage Inspection
1) Leave the booster pressure sensor connector(E14) connected.
2) Turn ignition ON. The engine stops.

3) Measure voltage between terminal 1 of the booster pressure sensor harness connector and chassis ground.



FL -346 FUEL SYSTEM

Terminal 1: Booster sensor signal 1.8. SIMU=SCAN

Terminal 2: Booster pressure sensor power | x |ENGINE SPEED A rpm 4
Terminal 3: Air temperature sensor signal °
E14 Terminal 4: Sensor ground * |INTAKE AIR TEMPERATURE 36.8 °C
* WATER TEHMF. 78.8 "C
@@@l 1 | ESTNTAKE MANIFOLD PRESE. 181 kFPa
¥
UOLT HMETER

40— 1.55 U CH A

—_l MAx @ 1.58 V MIN : -8.82 VY

- [METR| [SIMu] |[DEL | [F1x |
» With booster pressure sensor connector connected
at1G ON
SUDFL8171L

B Specification: Booster pressure sensor signal power approx. 1.55V
Note) Voltage value differs according to booster pressure.

4) s the voltage measured within specification?

YES

» Go to "Component Inspection" procedure.

» Go to "Signal Open Inspection" procedure.
2. Signal Open Inspection
1) Turn the ignition OFF.
2) Disconnect the booster pressure sensor connector(E14) and the ECM connector(F39-2).

3) Measure resistance between terminal 1 of the booster pressure sensor harness connector and terminal 27 of
ECM connector(F39-2).

Terminal 1: Booster sensor signal
Terminal 2: Booster pressure sensor power

Terminal 3: Air temperature sensor signal
E14 .
Terminal 4: Sensor ground

[Z:j[z:j[z:j[iij Lells =3l [2]¢1
I * * * * * * * * * *

[27] « [25[24] [ | * [ 20| 19] * | *

[ 45] 34] 33| [32] 31| 30] * [ *
B Specification: Continuity(Below 1.0 Q)

F39-2 Terminal 27: Booster pressure
sensor signal

SNBFL8077L

4) s the resistance measured within specification?



DTC TROUBLESHOOTING PROCEDURES FL -347

YES

» Go to "Signal Short to Power Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

3. Signal Short to Power Inspection

1) Disconnect the booster pressure sensor connector(E14) and ECM connector(F39-2).

2) Turn ignition ON. The engine stops.

3) Measure voltage between terminal 1 of the booster pressure sensor harness connector and chassis ground.

. . 2.6 MULTI-HMETER
Terminal 1: Booster sensor signal
Terminal 2: Booster pressure sensor power VOLT ¢ CH A )
Terminal 3: Air temperature sensor signal
E14 .
Terminal 4: Sensor ground

BN 1 -0.03 V

PRESE [ENTER]1 TO RESET HaAK & HMIN

- voLT | [PERI|| R || 1 ||TEMP||PRES]|

SUDFL8173L

B Specification: Below 0~0.1V
4) Is the voltage measured within specification?

YES

» Go to "Power Supply Inspection" procedure.

» Repair short to power and then go to "Verification of vehicle repair" procedure.

POWER SUPPLY INSPECTION  esorsse

1. Power Supply Voltage Inspection
1) Disconnect the booster pressure sensor connector(E14).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 2 of booster pressure sensor harness connector and chassis ground.



FL -348

FUEL SYSTEM

E14

Terminal 1: Booster pressure sensor signal
Terminal 2: Booster pressure sensor power
Terminal 3: Intake air temperature sensor signal
Terminal 4: Sensor ground

e

40—

B Specification: ECM output voltage approx. 5.16V

4) Is the voltage measured within specification?

YES

» Go to "Ground Circuit Inspection" procedure.

» Got

0 "Power Supply Open Inspection” procedure.

Power Supply Open Inspection

1) Turn the ignition OFF.

Z.6 MULTI-METER

PRESS [ENTER] TO BRESET HMAX & MIN

VOLT ¢ CHnA 2

2.06 V

HAx 9.12 ¥ HIN :

-8.87

(voLT | [PERI | |

R || 1 ||[TEMP||PRES]

SUDFL8027L

2) Disconnect the booster pressure sensor connector(E14) and ECM connector(F39-3).

3) Measure resistance between terminal 2 of booster pressure sensor harness connector and terminal 23 of ECM
connector(F39-3).

E14

Terminal 1: Booster pressure sensor signal
Terminal 2: Booster pressure sensor power
Terminal 3: Intake air temperature sensor signal
Terminal 4: Sensor ground

Terminal 23: Booster pressure sensor power
F39-3

[ 1

o

Lzle] s~ 2] 1]
[19] = [ 17] = [ 15] 14] = [12] 11| 10] 9] * |
S EE 23| 22 21] 20|
~ [ 34] ~ [ 32] EIE [T+

Q)

B Specification: Continuity(Below 1.0 Q)

4) s the resistance measured within specification?

SNBFL8015L



DTC TROUBLESHOOTING PROCEDURES FL -349

YES

» Go to "Power Supply Short to Power Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.
3. Power Supply Short to Power Inspection
1) Disconnect booster pressure sensor connector(E14) and ECM connector(F39-3).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 2 of booster pressure sensor harness connector and chassis ground.

Terminal 1: Booster pressure sensor signal 2.6 NULTI-NETER

Terminal 2: Booster pressure sensor power VOLT € CH A 2

Terminal 3: Intake air temperature sensor signal
E14  Terminal 4: Sensor ground

i N A -0.03 |
0 MAX © ©.88 U MIN : -8.86 U

PRESS [ENTER] TO RESET Max & HMIN

- voLt| [PERI|| R || 1 ||TEMP||PRES]

SUDFL8034L

B Specification: Below 0~0.1V
4) s the voltage measured within specification?

YES
» Go to "Ground Circuit Inspection" procedure.

» Repair short to power and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  ecsscacc

1. Ground Voltage Drop Inspection
1) Disconnect booster pressure sensor connector(E14).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 4 of booster pressure sensor harness connector and chassis ground.



FL -350 FUEL SYSTEM

Terminal 1: Booster pressure sensor signal 2.6 MULTI-METER

Terminal 2: Booster pressure sensor power

Terminal 3: Intake air temperature sensor signal
E14 Terminal 4: Sensor ground

(ol =T -0.03 V

PRESS [ENTER] TO RESET HMax & MIN

VOLT ¢ CH A 2

voLT| [PERI|| R || 1 ||TEMP||PRES]

SUDFL8030L

B Specification: Ground voltage drop- within 200mV
4) s the voltage measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"
procedure.

Ground Open Inspection

1) Turn the ignition OFF.

2) Disconnect booster pressure sensor connector(E14) and ECM connector(F39-3).

3) Measure resistance between terminal 4 of booster pressure sensor harness connector and terminal 20 of ECM

connector(F39-3).

Terminal 1: Booster pressure sensor signal F39-3
Terminal 2: Booster pressure sensor power

Terminal 3: Intake aj erature sensor signal
Terminal 4: Sensor

[



DTC TROUBLESHOOTING PROCEDURES FL -351

YES

» Go to "Component Inspection" procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eorsianr
1. Booster Air Pressure Sensor Visual Inspection
1) Turn the ignition OFF.
2) Disconnect the booster pressure sensor connector(E14).
3) Check terminal of the booster pressure sensor connector for corrosion, contamination.
4) Check the booster pressure for torque and fuel leaks.
5) Is there any problem for booster pressure sensor?

YES

» Replace the booster pressure sensor if necessary and then go to "Verification of Vehicle Repair" procedure.

» Go to "Booster Pressure Sensor Waveform Inspection" procedure
2. Booster Pressure Sensor Waveform Inspection
1) Turn the ignition OFF.
2) Connect the booster pressure sensor connector(E14).
3) Connect oscilloscope to terminal 1 of the booster pressure sensor connector(E14).

4) Check waveform for at idle and at acceleration after starting the engine.
Specification: Refer to "Basic waveform" item in general information.

5) Is the waveform of the booster pressure sensor normal?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the booster pressure sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eosenszo

Refer to DTC P0O112.



FL -352 FUEL SYSTEM

IDTC P0301 CYLINDER 1 MISFIRE DETECTED |

COMPONENT LOCATION  cs1aseor

Injector

SUDFL8098L

DESCRIPTION  eieassoc

1.

GENERAL DESCRIPTION

Injector carries out function to inject fuel amount calculated by ECM by making diesel spread with small particles to
combustion chamber compressed with high pressure. Fuel injected generates power through combustion process.
Purpose to increase fuel pressure of common rail diesel engine up to Max. 1,600 bar is to make fuel into small
particles, small particles of fuel are related to smoke reduction, high power of engine, fuel consumption improvement
etc.

Also, hydraulic servo type is used to control fuel pressure of 1,600 bar with solenoid, injector solenoid is driven by
current after increasing solenoid driving voltage up to 135V.

Multi injection is possible by applying fuel injection which is not mechanic injector but electric control injector.

ECM injects fuel after dividing into two stages of pilot injection and main injection and it is possible to control Injection
time and injection amount independently to each cylinder. Power, torque, exhaust gas, fuel consumption improvement
etc. can be optimized by controlling engine to optimum fuel injection amount.

DTC DESCRIPTION

If cylinder balance control fuel amount is detected above 9mm?/st for 30,033.2ms or more, ECM judges this as a fault
and DTC is set. The possible causes are open circuit of terminal 2 of ECM connector(F39-2), short to injector coil
etc. Check that 9mm3/st or more are displayed by confirming final value of cylinder correction amount with a scan
tool if there are DTCs in the ECM.

Not only the engine is unstable at idle but also the there will be damaged to the engine if the engine is operated for
a long time with the injector malfunctioned.



DTC TROUBLESHOOTING PROCEDURES FL -353
DTC DETECTING CONDITION eacoroso
Item Detecting Condition Possible Cause

DTC Strategy

* \oltage monitoring

¢ Open in terminal 2 of ECM

connector(F39-2)

Enable Conditions ¢ Running L .
e Short to injector coll
° H 3 . .
Threshold Value gylﬁgz balance control fuel amount>9mm3/st * Check the injector.

Diagnosis Time

e 30,033.2ms or more

Fail Safe Fuel Cut No e Unstable at idle
Fuel Limit No
MIL OFF
SPECIFICATION  eeassons
Item Specification Terminal 1: Signal ﬁ
Resistance 0.45Q (At 20°C) Terminal 2: Ground @@
Injector driving voltage 135V
Injector driving current 20A

Injector control type

Current control

Sensor connector

SUDFL8099L
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FUEL SYSTEM

SCHEMATIC DIAGRAM

EAAE92D5

F39-2

ECM

Injector #1
/—/%
Ground  Signal

5 2

2 1

Injector #1

E11-1

Injector
harness

0l

o0,

E11-1

ECM harness

SNBFL8045L



DTC TROUBLESHOOTING PROCEDURES

FL -355

WAVEFORM AND DATA  eosocscs

At 28 v CHB 1.8 V

h Pilot .inje.ctio.n réngé

'm [zoom] [CUR | [MEMO]| [REC | [MENU]

z6v JEEIf8 ciB1.A VY

m [zoon| [CUR | [MEMO]| [REC | [MENU]|

Low side waveform when activating injector(Ground side) High side injector power waveform(Signal side)

Fig.1) is divided into pilot injection range and main injection range as low side waveform when activating injector.

Fig.2) is high side injector power waveform.

ot IR sev (RS W se v

m [Zoon| [CUR | [MEMO]| |[REC | [MENU|

Injector power waveform combined with High/Low side

NOTE

SUDFL8101L

Waveforms of Fig.1) and Fig.2) are displayed by turns in the course of checking injector waveform in LOW side. The
reason that the waveform like a Fig.2) is displayed is used in LOW side in common the power of HIGH side of injector

#1, #4 or injector #2, #3 which is not activated.

MONITOR SCAN TOOL DATA escroesr
1. Connect scan tool to the self-diagnosis connector.
2.  Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Fuel injection amount" parameter on the scan tool.

B Specification: Fuel amount - Approx. 9.0~10.5 mm?3/st at idle



FL -356 FUEL SYSTEM

1.3. CURRENT DATA 1.3. CURRENT DATA
N i
% [ENGINE SPEED A rpn % |[ENGINE SPEED 758  rpnm
* [WATER TEMP. 68.8 °C * |WATER TEMP. 66.8 °C
% [MAIN INJ.TIMING A.8 CA * |MAIN INJ.TIMING -2.8 CA
% [REAL C-R PRESSURE A.1 MPa * |REAL C-R PRESSURE 4.7 MPa
% [TARGET C/R PRESSURE A.8 MPa % [TARGET C~R PRESSURE 41.8 MPa
EAFINAL FUEL Q -58. Bnn3s /i A FINAL FUEL Q 9.3 nn3st[f
* |[FINAL PUMP DRV.DUTY 8.8 X * |[FINAL PUMP DRV.DUTY 35.8 X%
* [FUEL TEMP. 39.8 °C * |FUEL TEMP. 38.8 °C
L ¥
[F1% | [paRT||[TOT | |HELFP||LINE||REC | [F14 | [paRT]| [TOT | [HELP||LINE||REC |
Fuel injection amount data at ignition ON Fuel injection amount data at idle
1.3. CURRENT DATA
i
% [ENGINE SPEED 2508 rpm
% [WATER TEMP. 69.8 °C
* [MAIN INJ.TIMING 3.7 cCa
* [REAL C/R PRESSURE 129.4 MPa
% [TARGET C-/R PRESSURE 128.8 MPa
. .
* [FINAL PUMP DRY.DUTY 31.8 %
% [FUEL TEMP. 35.8 °C
L
[F1% | [paRT]| [TOT | |HELP||LINE||REC |

Fuel injection amount data at 2,500rpm

SUDFL8102L

TERMINAL & CONNECTOR INSPECTION  eirracss

Refer to DTC P0112.

POWER SUPPLY INSPECTION esiesssc

1. Power Supply Voltage Inspection
1) Leave injector #1 connector(E11-1) connected.
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of the injector #1 and chassis ground.



DTC TROUBLESHOOTING PROCEDURES FL -357
1.8. SIHU-SCAN
&
- * |[ENGINE SFPEED a
E11-1 Terminal 1: Signal fpn
Terminal 2: Ground * |WATER TENP. 78.8 ¢
EMFINAL FUEL Q =58. Bnm3s
@@ * |FINAL PUMF DEV.DUTY 8.8 X
VOLT HMETER
0 13.68 UV o
S— MA¥ : 13.79 U HIN : -B.83 U
- [METR| [s1MU] [DEL | [FI% |
» With injector #1 connector disconnected/connected
(At 1G ON)

M Specification: Injector #1 signal power approx. 13.57 V

4) s the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Power Supply Open Inspection” procedure.
2. Power Supply Open Inspection

1) Turn the ignition OFF.

2) Disconnect injector #1 connector(E11-1) and ECM connector(F39-2).

SUDFL8178L

3) Measure resistance between terminal 1 of injector #1 harness connector(E11-1) and terminal 2 of ECM connec-

tor(F39-2).

E11-1 Terminal 1: Signal

Terminal 2: Ground

O

F39-2 Terminal 2: Signal
[e s -Ts8] [2]1]
[27] * [os[24] [~ *J2o[1d] - [ ]
[ 35] 34] 33| [32]31]3d] | *

Q)

B Specification: Continuity(Below 1.0 Q)

4) s the resistance measured within specification?

SNBFL8080L



FL -358 FUEL SYSTEM

YES

» Go to "Power Supply Short to Power Inspection”" procedure.

» Repair open circuit and then go to "Verification of vehicle repair" procedure.
3. Power Supply Short to Power Inspection
1) Disconnect injector #1 connector(E11-1) and ECM connector(F39-2).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of injector #1 harness connector(E11-1) and chassis ground.

2.6 MULTI-HETER
E11-1 Terminal 1: Signal VOLT ¢ CH A )
Terminal 2: Ground

QO -0.03
0 MAX : ©.88 U HMIN : -8.86 V

J— PRESS [ENTER] TO RESET HAX & MIN

voLT| [PERI|| R || 1 ||TEMP||PRES]|

SUDFL8180L
B Specification: Below 0~0.1V

4) s the voltage measured within specification?
YES

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of vehicle repair" procedure.
4. Power Supply Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect injector #1 connector(E11-1) and ECM connector(F39-2).

3) Measure resistance between terminal 1 of injector #1 harness connector(E11-1) and chassis ground.



DTC TROUBLESHOOTING PROCEDURES FL -359

E11-1

O

Terminal 1: Signal
Terminal 2: Ground

Q)

SUDFL8181L

B Specification: Infinite
4) s the resistance measured within specification?

YES
» Go to "Ground Circuit Inspection" procedure.

» Repair short to ground and then go to "Verification of vehicle repair" procedure.

GROUND CIRCUIT INSPECTION  esorsess
1. Ground Voltage Drop Inspection
1) Disconnect injector #1 connector(E11-1).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 2 of injector #1 harness connector(E11-1) and chassis ground.

Z.6 MULTI-METER

Terminal 1: Signal VOLT ¢ CH A )
Terminal 2: Ground

00, -0.03

J— PRESS [ENTER] TO RESET HMax & MIN

E11-1

voLt| [PERI|| R || 1 ||TEMP||PRES]

SUDFL8182L
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B Specification: Ground voltage drop-Within 200mV

4) Is the voltage measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"
procedure.

Ground Open Inspection
1) Turn the ignition OFF.
2) Disconnect injector #1 connector(E11-1) and ECM connector(F39-2).

3) Measure resistance between terminal 2 of injector #1 harness connector(E11-1) and terminal 5 of ECM connec-
tor(F39-2).

F39-2 Terminal 5: Ground
Terminal 1: Signal
Terminal 2: Ground
@@ lells ] - 3] [2]1]
* * * * * * * * * * I

|27*2524* L j20f19f * | ™

[ 35] 34| 33] [32]31] 30| * [ * |
B Specification: Continuity(Below 1.0 Q)

E11-1

SNBFL8081L

4) s the resistance measured within specification?

YES

» Go to "Component Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION 799657

1.

Injector Component Inspection
1) Turn ignition OFF.
2) Disconnect injector#1 connector(E11-1).

3) Measure resistance between terminals 1 and 2 of injector#1 connector.



DTC TROUBLESHOOTING PROCEDURES

FL -361
E11-1 Terminal 1: Signal
% Terminal 2: Ground
B Specification
ltem Specification
Resistance 0.45Q(At 20°C)
SUDFL8184L

4) Is the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the injector and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR excrors

Refer to DTC P0O112.



FL -362 FUEL SYSTEM

IDTC P0302 CYLINDER 2 MISFIRE DETECTED |

COMPONENT LOCATION essesser

Injector

SUDFL8098L

DESCRIPTION  esoecrsn

1.

GENERAL DESCRIPTION

Injector carries out function to inject fuel amount calculated by ECM by making diesel spread with small particles to
combustion chamber compressed with high pressure. Fuel injected generates power through combustion process.
Purpose to increase fuel pressure of common rail diesel engine up to Max. 1,600 bar is to make fuel into small
particles, small particles of fuel are related to smoke reduction, high power of engine, fuel consumption improvement
etc.

Also, hydraulic servo type is used to control fuel pressure of 1,600 bar with solenoid, injector solenoid is driven by
current after increasing solenoid driving voltage up to 135V.

Multi injection is possible by applying fuel injection which is not mechanic injector but electric control injector.

ECM injects fuel after dividing into two stages of pilot injection and main injection and it is possible to control Injection
time and injection amount independently to each cylinder. Power, torque, exhaust gas, fuel consumption improvement
etc. can be optimized by controlling engine to optimum fuel injection amount.

DTC DESCRIPTION

If cylinder balance control fuel amount is detected above 9mm?/st for 30,033.2ms or more, ECM judges this as a fault
and DTC is set. The possible causes are open circuit of terminal 2 of ECM connector(F39-2), short to injector coil
etc. Check that 9mm3/st or more are displayed by confirming final value of cylinder correction amount with a scan
tool if there are DTCs in the ECM.

Not only the engine is unstable at idle but also the there will be damaged to the engine if the engine is operated for
a long time with the injector malfunctioned.



DTC TROUBLESHOOTING PROCEDURES FL -363
DTC DETECTING CONDITION  esrso2ns
Item Detecting Condition Possible Cause

DTC Strategy

* \oltage monitoring

¢ Open in terminal 2 of ECM

connector(F39-2)

Enable Conditions ¢ Running L .
e Short to injector coll
° H 3 . .
Threshold Value gylﬁgz balance control fuel amount>9mm3/st * Check the injector.

Diagnosis Time

e 30,033.2ms or more

Fail Safe Fuel Cut No e Unstable at idle
Fuel Limit No
MIL OFF
SPECIFICATION  ecoissss
Item Specification Terminal 1: Signal ﬁ
Resistance 0.45Q (At 20°C) Terminal 2: Ground @@
Injector driving voltage 135V
Injector driving current 20A

Injector control type

Current control

Sensor connector

SUDFL8099L



FL -364 FUEL SYSTEM
SCHEMATIC DIAGRAM  csos017r

Injector
ECM harness
Injector #2
F39-1 ~
Ground Signal W
oo 00
2 1
E11-2
Injector #2 E11-2

ECM harness
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DTC TROUBLESHOOTING PROCEDURES

FL -365

WAVEFORM AND DATA  censcosre

At 28 v CHB 1.8 V

h Pilot .inje.ctio.n réngé

'm [zoom] [CUR | [MEMO]| [REC | [MENU]

z6v JEEIf8 ciB1.A VY

m [zoon| [CUR | [MEMO]| [REC | [MENU]|

Low side waveform when activating injector(Ground side) High side injector power waveform(Signal side)

Fig.1) is divided into pilot injection range and main injection range as low side waveform when activating injector.

Fig.2) is high side injector power waveform.

ot IR sev (RS W se v

m [Zoon| [CUR | [MEMO]| |[REC | [MENU|

Injector power waveform combined with High/Low side

NOTE

SUDFL8101L

Waveforms of Fig.1) and Fig.2) are displayed by turns in the course of checking injector waveform in LOW side. The
reason that the waveform like a Fig.2) is displayed is used in LOW side in common the power of HIGH side of injector

#1, #4 or injector #2, #3 which is not activated.

MONITOR SCAN TOOL DATA ccopsizs
1. Connect scan tool to the self-diagnosis connector.
2.  Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Fuel injection amount" parameter on the scan tool.

B Specification: Fuel amount - Approx. 9.0~10.5 mm?3/st at idle



FL -366 FUEL SYSTEM

1.3. CURRENT DATA 1.3. CURRENT DATA
N i
% [ENGINE SPEED A rpn % |[ENGINE SPEED 758  rpnm
* [WATER TEMP. 68.8 °C * |WATER TEMP. 66.8 °C
% [MAIN INJ.TIMING A.8 CA * |MAIN INJ.TIMING -2.8 CA
% [REAL C-R PRESSURE A.1 MPa * |REAL C-R PRESSURE 4.7 MPa
% [TARGET C/R PRESSURE A.8 MPa % [TARGET C~R PRESSURE 41.8 MPa
EAFINAL FUEL Q -58. Bnn3s /i A FINAL FUEL Q 9.3 nn3st[f
* |[FINAL PUMP DRV.DUTY 8.8 X * |[FINAL PUMP DRV.DUTY 35.8 X%
* [FUEL TEMP. 39.8 °C * |FUEL TEMP. 38.8 °C
L ¥
[F1% | [paRT||[TOT | |HELFP||LINE||REC | [F14 | [paRT]| [TOT | [HELP||LINE||REC |
Fuel injection amount data at ignition ON Fuel injection amount data at idle
1.3. CURRENT DATA
i
% [ENGINE SPEED 2508 rpm
% [WATER TEMP. 69.8 °C
* [MAIN INJ.TIMING 3.7 cCa
* [REAL C/R PRESSURE 129.4 MPa
% [TARGET C-/R PRESSURE 128.8 MPa
. .
* [FINAL PUMP DRY.DUTY 31.8 %
% [FUEL TEMP. 35.8 °C
L
[F1% | [paRT]| [TOT | |HELP||LINE||REC |

Fuel injection amount data at 2,500rpm

SUDFL8102L

TERMINAL & CONNECTOR INSPECTION  esszseen

Refer to DTC P0112.

POWER SUPPLY INSPECTION cariesan

1. Power Supply Voltage Inspection
1) Leave injector #2 connector(E11-2) connected.
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of the injector #2 and chassis ground.



DTC TROUBLESHOOTING PROCEDURES FL -367
1.8. SIMU-SCAN
A

3

E11-2 Terminal 1: Signal ENGINE SPEED J :‘P“

Terminal 2: Ground * |WATER TENP. 78.8 C

A FINAL FUEL Q -58. Brnds

@@ % |[FINAL PUMP DRU.DUTY a8
VOLT METER
0 13.68 V  wa
— MAX @ 13.79 U HMIN : -8.83 U
- [METR]| [S1MU| [DEL | [FI¥ |

» With injector #2 connector disconnected/connected

(At 1G ON)

B Specification: Injector #2 signal power approx. 13.57 V

4) s the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Power Supply Open Inspection" procedure.
2. Power Supply Open Inspection

1) Turn the ignition OFF.

2) Disconnect injector #2 connector(E11-2) and ECM connector(F39-1).

SUDFL8185L

3) Measure resistance between terminal 1 of injector #2 harness connector and terminal 2 of ECM connec-

tor(F39-1).

E11-2

O

Terminal 1: Signal
Terminal 2: Ground

F39-1

Terminal 2: Signal

[ 1

| 7 |

e lsf a4l -2af1]

* *

*

*

*

~[11]10] 9| 8

*

* *

22

21

*

I * * I

I *

* I

[19] *

[ 27] ~

Q)

B Specification: Continuity(Below 1.0 Q)

4) s the resistance measured within specification?

SNBFL8082L



FL -368 FUEL SYSTEM

YES

» Go to "Power Supply Short to Power Inspection”" procedure.

» Repair open circuit and then go to "Verification of vehicle repair" procedure.
3. Power Supply Short to Power Inspection
1) Disconnect injector #2 connector(E11-2) and ECM connector(F39-1).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of injector #2 harness connector(E11-2) and chassis ground.

2.6 MULTI-HETER
E11-2 Terminal 1: Signal VOLT ¢ CH A )
Terminal 2: Ground

QO -0.03
0 MAX : ©.88 U HMIN : -8.86 V

J— PRESS [ENTER] TO RESET HAX & MIN

voLT| [PERI|| R || 1 ||TEMP||PRES]|

SUDFL8187L
B Specification: Below 0~0.1V

4) s the voltage measured within specification?
YES

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of vehicle repair" procedure.
4. Power Supply Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect injector #2 connector(E11-2) and ECM connector(F39-1).

3) Measure resistance between terminal 1 of injector #2 harness connector(E11-2) and chassis ground.



DTC TROUBLESHOOTING PROCEDURES FL -369

E11-2

O

Terminal 1: Signal
Terminal 2: Ground

Q)

SUDFL8188L

B Specification: Infinite
4) s the resistance measured within specification?

YES
» Go to "Ground Circuit Inspection" procedure.

» Repair short to ground and then go to "Verification of vehicle repair" procedure.

GROUND CIRCUIT INSPECTION  ersososc
1. Ground Voltage Drop Inspection
1) Disconnect injector #2 connector(E11-2).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 2 of injector #2 harness connector(E11-2) and chassis ground.

Z.6 MULTI-METER

Terminal 1: Signal VOLT ¢ CH A )
Terminal 2: Ground

00, -0.03

J— PRESS [ENTER] TO RESET HMax & MIN

E11-2

voLt| [PERI|| R || 1 ||TEMP||PRES]

SUDFL8189L






DTC TROUBLESHOOTING PROCEDURES

FL -371
E11-2 Terminal 1: Signal
i Terminal 2: Ground
H Specification
ltem Specification
Resistance 0.45Q(At 20°C)
SUDFL8191L

4) Is the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the injector and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esescros

Refer to DTC P0O112.



FL -372 FUEL SYSTEM

IDTC P0303 CYLINDER 3 MISFIRE DETECTED |

COMPONENT LOCATION ciszs17a

Injector

SUDFL8098L

DESCRIPTION  conoaseo

1.

GENERAL DESCRIPTION

Injector carries out function to inject fuel amount calculated by ECM by making diesel spread with small particles to
combustion chamber compressed with high pressure. Fuel injected generates power through combustion process.
Purpose to increase fuel pressure of common rail diesel engine up to Max. 1,600 bar is to make fuel into small
particles, small particles of fuel are related to smoke reduction, high power of engine, fuel consumption improvement
etc.

Also, hydraulic servo type is used to control fuel pressure of 1,600 bar with solenoid, injector solenoid is driven by
current after increasing solenoid driving voltage up to 135V.

Multi injection is possible by applying fuel injection which is not mechanic injector but electric control injector.

ECM injects fuel after dividing into two stages of pilot injection and main injection and it is possible to control Injection
time and injection amount independently to each cylinder. Power, torque, exhaust gas, fuel consumption improvement
etc. can be optimized by controlling engine to optimum fuel injection amount.

DTC DESCRIPTION

If cylinder balance control fuel amount is detected above 9mm?/st for 30,033.2ms or more, ECM judges this as a fault
and DTC is set. The possible causes are open circuit of terminal 1 of ECM connector(F39-1), short to injector coil
etc. Check that 9mm3/st or more are displayed by confirming final value of cylinder correction amount with a scan
tool if there are DTCs in the ECM.

Not only the engine is unstable at idle but also the there will be damaged to the engine if the engine is operated for
a long time with the injector malfunctioned.



DTC TROUBLESHOOTING PROCEDURES FL -373
DTC DETECTING CONDITION eccassos
Item Detecting Condition Possible Cause

DTC Strategy

* \oltage monitoring

¢ Open in terminal 1 of ECM

connector(F39-1)

Enable Conditions ¢ Running L .
e Short to injector coll
° H 3 . .
Threshold Value gylﬁgz balance control fuel amount>9mm3/st * Check the injector.

Diagnosis Time

e 30,033.2ms or more

Fail Safe Fuel Cut No e Unstable at idle
Fuel Limit No
MIL OFF
SPECIFICATION  eooraces
Item Specification Terminal 1: Signal ﬁ
Resistance 0.45Q (At 20°C) Terminal 2: Ground @@
Injector driving voltage 135V
Injector driving current 20A

Injector control type

Current control

Sensor connector

SUDFL8099L



FL -374 FUEL SYSTEM
SCHEMATIC DIAGRAM  eececiss

Injector
ECM harness
Injector #3
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DTC TROUBLESHOOTING PROCEDURES

FL -375

WAVEFORM AND DATA  eses01s

At 28 v CHB 1.8 V

h Pilot .inje.ctio.n réngé

'm [zoom] [CUR | [MEMO]| [REC | [MENU]

z6v JEEIf8 ciB1.A VY

m [zoon| [CUR | [MEMO]| [REC | [MENU]|

Low side waveform when activating injector(Ground side) High side injector power waveform(Signal side)

Fig.1) is divided into pilot injection range and main injection range as low side waveform when activating injector.

Fig.2) is high side injector power waveform.

ot IR sev (RS W se v

m [Zoon| [CUR | [MEMO]| |[REC | [MENU|

Injector power waveform combined with High/Low side

NOTE

SUDFL8101L

Waveforms of Fig.1) and Fig.2) are displayed by turns in the course of checking injector waveform in LOW side. The
reason that the waveform like a Fig.2) is displayed is used in LOW side in common the power of HIGH side of injector

#1, #4 or injector #2, #3 which is not activated.

MONITOR SCAN TOOL DATA e144s2es
1. Connect scan tool to the self-diagnosis connector.
2.  Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Fuel injection amount" parameter on the scan tool.

B Specification: Fuel amount - Approx. 9.0~10.5 mm?3/st at idle



FL -376 FUEL SYSTEM

1.3. CURRENT DATA 1.3. CURRENT DATA
N i
% [ENGINE SPEED A rpn % |[ENGINE SPEED 758  rpnm
* [WATER TEMP. 68.8 °C * |WATER TEMP. 66.8 °C
% [MAIN INJ.TIMING A.8 CA * |MAIN INJ.TIMING -2.8 CA
% [REAL C-R PRESSURE A.1 MPa * |REAL C-R PRESSURE 4.7 MPa
% [TARGET C/R PRESSURE A.8 MPa % [TARGET C~R PRESSURE 41.8 MPa
EAFINAL FUEL Q -58. Bnn3s /i A FINAL FUEL Q 9.3 nn3st[f
* |[FINAL PUMP DRV.DUTY 8.8 X * |[FINAL PUMP DRV.DUTY 35.8 X%
* [FUEL TEMP. 39.8 °C * |FUEL TEMP. 38.8 °C
L ¥
[F1% | [paRT||[TOT | |HELFP||LINE||REC | [F14 | [paRT]| [TOT | [HELP||LINE||REC |
Fuel injection amount data at ignition ON Fuel injection amount data at idle
1.3. CURRENT DATA
i
% [ENGINE SPEED 2508 rpm
% [WATER TEMP. 69.8 °C
* [MAIN INJ.TIMING 3.7 cCa
* [REAL C/R PRESSURE 129.4 MPa
% [TARGET C-/R PRESSURE 128.8 MPa
. .
* [FINAL PUMP DRY.DUTY 31.8 %
% [FUEL TEMP. 35.8 °C
L
[F1% | [paRT]| [TOT | |HELP||LINE||REC |

Fuel injection amount data at 2,500rpm

SUDFL8102L

TERMINAL & CONNECTOR INSPECTION  ecenezes

Refer to DTC P0112.

POWER SUPPLY INSPECTION  eossssos

1. Power Supply Voltage Inspection
1) Leave injector #3 connector(E11-3) connected.
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of the injector #3 and chassis ground.



DTC TROUBLESHOOTING PROCEDURES FL -377
1.8. SIHU-SCAN
A

3

E11-3 Terminal 1: Signal ENGINE SPEED J fpn

Terminal 2: Ground * |WATER TENP. 78.8 c

A FINAL FUEL Q -58. Brn3s

@@ * [FINAL PUMP DRV.DUTY 8.8 X
VOLT METER
0 13.68 U  wa
—— MAX @ 13.79 U HMIN : -B.83 V
- [METR| [s1MU] [DEL | [FI% |

(At IG ON)

M Specification: Injector #3 signal power approx. 13.57 V

4) s the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Power Supply Open Inspection” procedure.
2. Power Supply Open Inspection

1) Turn the ignition OFF.

2) Disconnect injector #3 connector(E11-3) and ECM connector(F39-1).

» With injector #3 connector disconnected/connected

SUDFL8192L

3) Measure resistance between terminal 1 of injector #3 harness connector(E11-3) and terminal 1 of ECM connec-

tor(F39-1).

E11-3

O

Terminal 1: Signal
Terminal 2: Ground

F39-1 Terminal 1: Signal

[ ]

Lzl el 5] 4] 12

L1

* * * * * * 11I10I

[ =] |« [o2]21] « | [ 19

|
9 |ls]
-]

* *

I * *

[27] |

Q)

B Specification: Continuity(Below 1.0 Q)

4) s the resistance measured within specification?

SNBFL8084L



FL -378 FUEL SYSTEM

YES

» Go to "Power Supply Short to Power Inspection”" procedure.

» Repair open circuit and then go to "Verification of vehicle repair" procedure.
3. Power Supply Short to Power Inspection
1) Disconnect injector #3 connector(E11-3) and ECM connector(F39-1).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of injector #3 harness connector(E11-3) and chassis ground.

2.6 MULTI-HETER
E11-3 Terminal 1: Signal VOLT ¢ CH A )
Terminal 2: Ground

QO -0.03
0 MAX : ©.88 U HMIN : -8.86 V

J— PRESS [ENTER] TO RESET HAX & MIN

voLT| [PERI|| R || 1 ||TEMP||PRES]|

SUDFL8194L
B Specification: Below 0~0.1V

4) s the voltage measured within specification?
YES

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of vehicle repair" procedure.
4. Power Supply Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect injector #3 connector(E11-3) and ECM connector(F39-1).

3) Measure resistance between terminal 1 of injector #3 harness connector(E11-3) and chassis ground.



DTC TROUBLESHOOTING PROCEDURES FL -379

E11-3

O

Terminal 1: Signal
Terminal 2: Ground

Q)

SUDFL8195L

B Specification: Infinite
4) s the resistance measured within specification?

YES
» Go to "Ground Circuit Inspection" procedure.

» Repair short to ground and then go to "Verification of vehicle repair" procedure.

GROUND CIRCUIT INSPECTION  essoceoo
1. Ground Voltage Drop Inspection
1) Disconnect injector #3 connector(E11-3).
2) Turn the ignition ON. The engine stops.

3) Measure voltage drop between terminal 2 of injector #3 harness connector(E11-3) and chassis ground.

Z.6 MULTI-METER

Terminal 1: Signal VOLT ¢ CH A )
Terminal 2: Ground

00, -0.03

— PRESS [ENTER] TO RESET MaK & MIN

E11-3

voLt|[PERI|| R || 1 ||TEMP||PRES]|

SUDFL8196L



FL -380 FUEL SYSTEM

B Specification: Ground voltage drop-Within 200mV

4) Is the voltage measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"
procedure.

Ground Open Inspection
1) Turn the ignition OFF.
2) Disconnect injector #3 connector(E11-3) and ECM connector(F39-1).

3) Measure resistance between terminal 2 of injector #3 harness connector(E11-3) and terminal 6 of ECM connec-
tor(F39-1).

F39-1 Terminal 6: Ground
Terminal 1: Signal ’—|
Terminal 2: Ground
@@ L7z Ilell s al-J2]-

|
*|11] 10| 9| 8|

[ leele ] [19[]
B Specification: Continuity(Below 1.0 Q)

E11-3

*

L [T-]  [er[-]

SNBFL8085L

4) s the resistance measured within specification?

YES

» Go to "Component Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  e7ssn080

1.

Injector Component Inspection
1) Turn ignition OFF.
2) Disconnect injector#3 connector(E11-3).

3) Measure resistance between terminals 1 and 2 of injector#3 connector.



DTC TROUBLESHOOTING PROCEDURES

FL -381
E11-3 Terminal 1: Signal
i Terminal 2: Ground
H Specification
ltem Specification
Resistance 0.45Q(At 20°C)
SUDFL8198L

4) Is the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the injector and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esspceca

Refer to DTC P0O112.



FL -382 FUEL SYSTEM

IDTC P0304 CYLINDER 4 MISFIRE DETECTED |

COMPONENT LOCATION  casrosse

Injector

SUDFL8098L

DESCRIPTION  ecogssre

1.

GENERAL DESCRIPTION

Injector carries out function to inject fuel amount calculated by ECM by making diesel spread with small particles to
combustion chamber compressed with high pressure. Fuel injected generates power through combustion process.
Purpose to increase fuel pressure of common rail diesel engine up to Max. 1,600 bar is to make fuel into small
particles, small particles of fuel are related to smoke reduction, high power of engine, fuel consumption improvement
etc.

Also, hydraulic servo type is used to control fuel pressure of 1,600 bar with solenoid, injector solenoid is driven by
current after increasing solenoid driving voltage up to 135V.

Multi injection is possible by applying fuel injection which is not mechanic injector but electric control injector.

ECM injects fuel after dividing into two stages of pilot injection and main injection and it is possible to control Injection
time and injection amount independently to each cylinder. Power, torque, exhaust gas, fuel consumption improvement
etc. can be optimized by controlling engine to optimum fuel injection amount.

DTC DESCRIPTION

If cylinder balance control fuel amount is detected above 9mm?/st for 30,033.2ms or more, ECM judges this as a fault
and DTC is set. The possible causes are open circuit of terminal 3 of ECM connector(F39-2), short to injector coil
etc. Check that 9mm3/st or more are displayed by confirming final value of cylinder correction amount with a scan
tool if there are DTCs in the ECM.

Not only the engine is unstable at idle but also the there will be damaged to the engine if the engine is operated for
a long time with the injector malfunctioned.



DTC TROUBLESHOOTING PROCEDURES FL -383
DTC DETECTING CONDITION  eaezosss
Item Detecting Condition Possible Cause

DTC Strategy

* \oltage monitoring

¢ Open in terminal 3 of ECM

connector(F39-2)

Enable Conditions ¢ Running L .
e Short to injector coll
° H 3 . .
Threshold Value gylﬁgz balance control fuel amount>9mm3/st * Check the injector.

Diagnosis Time

e 30,033.2ms or more

Fail Safe Fuel Cut No e Unstable at idle
Fuel Limit No
MIL OFF
SPECIFICATION  coss0348
Item Specification Terminal 1: Signal ﬁ
Resistance 0.45Q (At 20°C) Terminal 2: Ground @@
Injector driving voltage 135V
Injector driving current 20A

Injector control type

Current control

Sensor connector

SUDFL8099L



FL -384

FUEL SYSTEM

SCHEMATIC DIAGRAM

EE5SE3F37

F39-2

ECM

Injector #4

/—/%
Ground  Signal

6 3

2 1

Injector #4

E11-4

Injector
harness

0l

o0,

E11-4

ECM harness

SNBFL8054L



DTC TROUBLESHOOTING PROCEDURES

FL -385

WAVEFORM AND DATA  ecssiesc

At 28 v CHB 1.8 V

h Pilot .inje.ctio.n réngé

'm [zoom] [CUR | [MEMO]| [REC | [MENU]

z6v JEEIf8 ciB1.A VY

m [zoon| [CUR | [MEMO]| [REC | [MENU]|

Low side waveform when activating injector(Ground side) High side injector power waveform(Signal side)

Fig.1) is divided into pilot injection range and main injection range as low side waveform when activating injector.

Fig.2) is high side injector power waveform.

ot IR sev (RS W se v

m [Zoon| [CUR | [MEMO]| |[REC | [MENU|

Injector power waveform combined with High/Low side

NOTE

SUDFL8101L

Waveforms of Fig.1) and Fig.2) are displayed by turns in the course of checking injector waveform in LOW side. The
reason that the waveform like a Fig.2) is displayed is used in LOW side in common the power of HIGH side of injector

#1, #4 or injector #2, #3 which is not activated.

MONITOR SCAN TOOL DATA eersers
1. Connect scan tool to the self-diagnosis connector.
2.  Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Fuel injection amount" parameter on the scan tool.

B Specification: Fuel amount - Approx. 9.0~10.5 mm?3/st at idle



FL -386 FUEL SYSTEM

1.3. CURRENT DATA 1.3. CURRENT DATA
N i
% [ENGINE SPEED A rpn % |[ENGINE SPEED 758  rpnm
* [WATER TEMP. 68.8 °C * |WATER TEMP. 66.8 °C
% [MAIN INJ.TIMING A.8 CA * |MAIN INJ.TIMING -2.8 CA
% [REAL C-R PRESSURE A.1 MPa * |REAL C-R PRESSURE 4.7 MPa
% [TARGET C/R PRESSURE A.8 MPa % [TARGET C~R PRESSURE 41.8 MPa
EAFINAL FUEL Q -58. Bnn3s /i A FINAL FUEL Q 9.3 nn3st[f
* |[FINAL PUMP DRV.DUTY 8.8 X * |[FINAL PUMP DRV.DUTY 35.8 X%
* [FUEL TEMP. 39.8 °C * |FUEL TEMP. 38.8 °C
L ¥
[F1% | [paRT||[TOT | |HELFP||LINE||REC | [F14 | [paRT]| [TOT | [HELP||LINE||REC |
Fuel injection amount data at ignition ON Fuel injection amount data at idle
1.3. CURRENT DATA
i
% [ENGINE SPEED 2508 rpm
% [WATER TEMP. 69.8 °C
* [MAIN INJ.TIMING 3.7 cCa
* [REAL C/R PRESSURE 129.4 MPa
% [TARGET C-/R PRESSURE 128.8 MPa
. .
* [FINAL PUMP DRY.DUTY 31.8 %
% [FUEL TEMP. 35.8 °C
L
[F1% | [paRT]| [TOT | |HELP||LINE||REC |

Fuel injection amount data at 2,500rpm

SUDFL8102L

TERMINAL & CONNECTOR INSPECTION  ecrrosrs

Refer to DTC P0112.

POWER SUPPLY INSPECTION  esarse00

1. Power Supply Voltage Inspection
1) Leave injector #4 connector(E11-4) connected.
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of the injector #4 and chassis ground.



DTC TROUBLESHOOTING PROCEDURES FL -387
1.8. SIHU-SCAN
&
- * |[ENGINE SFPEED a
E11-4 Terminal 1: Signal fpn
Terminal 2: Ground * |WATER TENP. 78.8 ¢
EMFINAL FUEL Q =58. Bnm3s
@@ * |FINAL PUMF DEV.DUTY 8.8 X
VOLT HMETER
0 13.68 UV o
S— MA¥ : 13.79 U HIN : -B.83 U
- [METR| [s1MU] [DEL | [FI% |
» With injector #4 connector disconnected/connected
(At 1G ON)

M Specification: Injector #4 signal power approx. 13.57 V

4) s the voltage measured within specification?

YES

» Go to "Component Inspection” procedure.

» Go to "Power Supply Open Inspection” procedure.
2. Power Supply Open Inspection

1) Turn the ignition OFF.

2) Disconnect injector #4 connector(E11-4) and ECM connector(F39-2).

SUDFL8199L

3) Measure resistance between terminal 1 of injector #4 harness connector(E11-4) and terminal 3 of ECM connec-

tor(F39-2).

E11-4 Terminal 1: Signal

Terminal 2: Ground

O

F39-2 Terminal 3; Signal
Ce s [~ 8]
[27] * [25[24] * [ * | *J20[19] * ] * |
[ 35] 34] 33| 32]31[30] <[ *

Q)

B Specification: Continuity(Below 1.0 Q)

4) s the resistance measured within specification?

SNBFL8086L
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YES

» Go to "Power Supply Short to Power Inspection”" procedure.

» Repair open circuit and then go to "Verification of vehicle repair" procedure.
3. Power Supply Short to Power Inspection
1) Disconnect injector #4 connector(E11-4) and ECM connector(F39-2).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of injector #4 harness connector(E11-4) and chassis ground.

2.6 MULTI-METER
E11-4 Terminal 1: Signal SelES e )
Terminal 2: Ground

QO -0.03
0 MAX : ©.88 U HMIN : -8.86 V

J— PRESS [ENTER] TO RESET HAX & MIN

voLT| [PERI|| R || 1 ||TEMP||PRES]|

SUDFL8201L
B Specification: Below 0~0.1V

4) s the voltage measured within specification?
YES

» Go to "Power Supply Short to Ground Inspection" procedure.

» Repair short to power and then go to "Verification of vehicle repair" procedure.
4. Power Supply Short to Ground Inspection
1) Turn the ignition OFF.
2) Disconnect injector #4 connector(E11-4) and ECM connector(F39-2).

3) Measure resistance between terminal 1 of injector #4 harness connector(E11-4) and chassis ground.
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Ter

O
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B Specification: Ground voltage drop - Within 200mV

4) Is the voltage measured within specification?

YES

» Go to "Ground Open Inspection" procedure.

» Repair poor connection or the cause of excessive resistance and then go to "Verification of Vehicle Repair"
procedure.

Ground Open Inspection
1) Turn the ignition OFF.
2) Disconnect injector #4 connector(E11-4) and ECM connector(F39-2).

3) Measure resistance between terminal 2 of injector #4 harness connector(E11-4) and terminal 6 of ECM connec-
tor(F39-2).

F39-2 Terminal 6: Ground
Terminal 1: Signal
Terminal 2: Ground
@@ Lell s [ 3] [2]1]
* * * * * * * * * * I

|27*2524* L j20f19f * | ™

[35] 3k] 33] [32]31] 30] * [ * |
B Specification: Continuity(Below 1.0 Q)

E11-4

P

SNBFL8087L

4) s the resistance measured within specification?

YES

» Go to "Component Inspection” procedure.

» Repair open circuit and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eis06080

1.

Injector Component Inspection
1) Turn ignition OFF.
2) Disconnect injector#4 connector(E11-4).

3) Measure resistance between terminals 1 and 2 of injector#4 connector.
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E11-4 Terminal 1: Signal

i Terminal 2: Ground

H Specification

ltem Specification

Resistance 0.45Q(At 20°C)

SUDFL8205L

4) Is the resistance measured within specification?

YES

» Go to "Verification of Vehicle Repair" procedure.

» Replace the injector and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR exrizos

Refer to DTC P0O112.
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IDTC P0335 CRANK SENSOR NO PULSE |

COMPONENT LOCATION  cosssror

Crankshaft position sensor

SUDFL8136L

DESCRIPTION  esroseas

1.

GENERAL DESCRIPTION

The engine piston position is used for determining fuel injection timing, all pistons are connected to crankshaft via
connecting rod. After the crankshaft position sensor detects piston position, it sends signal to the ECM to determine
fuel injection timing and engine speed. The camshaft position sensor is used to detect the top dead center of com-
pression stroke of each cylinder. Based on these signals, the ECM determines fuel injection timing and injection
order of each cylinder.

DTC DESCRIPTION

If the number of NE pulse is detected below one time per engine one revolution(360° CA) for 1,800.1CA or more, the
ECM judges this as a fault and DTC is set. The probable causes are crankshaft sensor malfunction, open or short
to terminals 6 and 7 of ECM connector(F39-3). The vehicle is possible to drive normally, but starting-ability is bad
and exhaust brake operation to protect engine system will be stopped due to starting time delay since ECM receives
signal only from pulse of camshaft position sensor(G).
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DTC DETECTING CONDITION  cscesacs

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring ¢ Crankshaft sensor
" . . malfunction
Enable Conditions Running « Open or short to terminals
Threshold Value e The number of pulse is below one time each 6 and 7 of ECM
360° CA(engine one revolution) connector(F39-3)
Diagnosis Time ¢ 1,800.1 CA or more
Fail Safe Fuel Cut No * The system is
- controlled only by
Fuel Limit No the pulse of camshaft
position sensor.
e Starting time delay
MIL ON ¢ Exhaust brake
operation is stopped.

SPECIFICATION  eessesos

Temp.(C) Resistance(R) between terminals 1 and 2 Terminal 1: N.E sensor(-)

N Terminal 2: N.E sensor(+)

20 175 £ 17

Air gap | 150 + 0.5mm | Sensor connector

SUDFL8339L
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SCHEMATIC DIAGRAM  cesszc0s

Crankshaft position sensor
harness

F39-3 ECM

Shield N.E sensor(-) N.E sensor(+)

. E12
Crankshaft position sensor E12

ECM harness

716
[17] * [15] 14] * [12[11]10] o] * ]
< | ] 24] [ 23] 22] [21] 20]
\ \

SNBFL8088L
SIGNAL WAVEFORM  esrrcoor
Crankshaft position sensor (At idle)
at IR z.e v CHB 58V
m [zoon| [CUR | [MEMO]| [REC | [MENU]
SUDFL8139L

MONITOR SCAN TOOL DATA escorien

1.  Connect scan tool to the self-diagnosis connector.



DTC TROUBLESHOOTING PROCEDURES

FL -395

2. Warm up the engine to the normal operating temperature.

3. Turn the electric equipment and air conditioner OFF.

4. Monitor "Engine Rev." parameter on the scan tool.

NOTE

The value of "Engine revolution" depending on engine operation conditions will change. Compare "Fuel injection

amount" between 4,000rpm or more and 3,500rpm or less of engine rpm in case of fail safe.

¥

1.3. CURRENT DATA

% |[ENGINE SPEED 8 rpn

* |WATER TEMP. 64.8 °C

M CRANK SENSOR ACTIVE OFF

* |CcAM SENSOR ACTIVE OFF

* |REAL C/R PRESSURE A.1 MPa

% |[TARGET C/R PRESSURE A.8 MPa

* |[FINAL FUEL Q -50. Ann3st

* |[FINAL PUMP DRV.DUTY 8.8 %
[F1% | |[PaRT||[TOT | |HELP||LINE||REC |

Engine rpm data at ignition ON

TERMINAL & CONNECTOR INSPECTION

Refer to DTC P0O112.

SIGNAL CIRCUIT INSPECTION

1. N.E sensor(+) Voltage Inspection

E8E4D79E

E01D8A40

1.3. CUBRRENT DAThA

ENGINE SPEED

WATER TENP.

CRANK SENS0R ACTIVE
CAM SENSOR ACTIVE
REAL C-R PRESSURE
TARGET C~E PRESSURE
FINAL FUEL Q

FINAL PUMP DRV.DUTY

X X X X X X X

750
64.8
ON
ON
48.6 MNPa
41.8 HMPa
9.4
3.5

rpm
*C

mndst

¥

[F1x | [PaRT|[TOT | |HELP||LINE||REC |

Engine rpm data at idle

1) Leave the crankshaft position sensor connector(E12) connected.

2) Turn the ignition ON. The engine stops.

SUDFL8140L

3) Measure voltage between terminal 2 of the crankshaft position sensor harness connector and chassis ground.
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1.8. SIHU-SCaAN

F
* |[ENGINE SPEED gl ] rpm
Terminal 1: N.E sensor(-) * |WATER TEHMP. 61.8 "C -
E12 Terminal 2: N.E sensor{+) WY RANK SENSOR ACTIUE oN
E 3

CAM SENSOR ACTIVE ON
@O '
UOLT HMETER

Z.232 U CH A

0 MAx @ 6.24 U MIN : -4.38 V

S — [METR]| [S1MU| [DEL | [FI¥ |

» With crankshaft position sensor connector connected
(Power at idle)

At MR zev BEER cHB S8 U

' [zoon| [CUR | [MEMO] [REC | [MENU]

» With crankshaft position sensor connector connected
(Waveform at idle)

SUDFL8141L
B Specification: ETC control module output power approx. 5.97 V

4) s the voltage measured within specification?
YES

» Go to "Ground Circuit Inspection" procedure.

» Go to "N.E Sensor(+) Open Inspection" procedure.
2. N.E Sensor(+) Open Inspection
1) Turn ignition OFF.
2) Disconnect crankshaft position sensor connector(E12) and ECM connector(F39-3).

3) Measure resistance between terminal 2 of crankshaft position sensor harness connector and terminal 6 of ECM
connector(F39-3).
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F39-3 Terminal 6: N.E sensor(+)
Terminal 1: N.E sensor(-) I I
E12 Terminal 2: N.E sensor{+) I 7 “ 6 | I 5 ” " ” - ” 5 ” 1 I

[19] = k7] = | 15[ 14] = [ 12] 11] 10] 9| * |
@0 P
I

22 21
* [ 34][* T32] [ [-] [-1-]

B Specification: Continuity(Below 1.0 Q)

SNBFL8059L

4) s the resistance measured within specification?
YES

» Go to "N.E Sensor(+) Short to Power Inspection" procedure.

» Repair open circuit and then go to "Verification of vehicle repair" procedure.
3. N.E Sensor(+) Short to Power Inspection
1) Disconnect crankshaft position sensor connector(E12) and ECM connector(F39-3).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 2 of crankshaft position sensor harness connector and chassis ground.

2.6 MULTI-METER
Terminal 1: N.E sensor(-) UOLT € CH & )
E12 Terminal 2: N.E sensor(+)

OO -0.03 V

 — PRESE [ENTER]1 TO RESET HAX & MIN

voLt| [PERI|| R || 1 ||TEMP||PRES]

SUDFL8143L

B Specification: Below 0~0.1V

4) s the voltage measured within specification?

YES



FL -398 FUEL SYSTEM

» Go to "Ground Circuit Inspection" procedure.

» Repair short to power and then go to "Verification of vehicle repair" procedure.

GROUND CIRCUIT INSPECTION  csierrss

1. N.E Sensor(+) Voltage Inspection
1) Leave crankshaft position sensor connector(E12) connected.
2) Turn the ignition ON. Start the engine.

3) Measure voltage between terminal 1 of crankshaft position sensor harness connector and chassis ground.

1.8. SIHU-SCAN

i
* ([ENGINE ZPEED 7oA rpm
Terminal 1: N.E sensor(--) * (WATER TEHP. &1.8 °C m
E12 Terminal 2: N.E sensor(+)
ERCEANK SENSOR ACTIVE 0N
=

@O CAM SENSOR ACTIVE ON
1 Y
VOLT HMETER

A.38 U CH A

0 Hax @ 5.84 U MIN @ -2.47 U

— [METR| [S1nMU| [DEL | [FIx |

» With crankshaft position sensor connector connected at idle

at BN 2.0y EEE CHEB S8V

'm [zoon] [CUR ] [MEMO] [REC | [MENU]

P With crankshaft position sensor connector connected
(Waveform at idle)

SUDFL8144L
M Specification: ETC control module output power approx. 5.97 V

4) s the voltage measured within specification?

YES

» Go to "Shield Circuit Inspection” procedure.
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» Go to "N.E Sensor(-) Open Inspection" procedure.

2. N.E Sensor(-) Open Inspection
1) Turn the ignition OFF.
2) Disconnect crankshaft position sensor connector(E12) and ECM connector(F39-3).

3) Measure resistance between terminal 1 of crankshaft position sensor harness connector and terminal 7 of ECM
connector(F39-3).

F39-3

[ 1

Terminal 7: N.E sensor(-)

Terminal 1: N.E sensor(-)

E12 Terminal 2: N.E sensor(+) [~ ” 6 I I 5 ” * ” * ” > ” 1 |
11d] = [17] = [15]14] * [12[11] 10[ 9] |

00 e B B
[1[34] * [32] -1~ 1]

Q)

B Specification: Continuity(Below 1.0 Q)

SNBFL8089L

4) s the resistance measured within specification?
YES

» Go to "N.E Sensor(-) Short to Power Inspection”" procedure.

» Repair open circuit and then go to "Verification of vehicle repair" procedure.
3. N.E Sensor(-) Short to Power Inspection
1) Disconnect crankshaft position sensor connector(E12) and ECM connector(F39-3).
2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 1 of crankshaft position sensor harness connector and chassis ground.



FL -400 FUEL SYSTEM
Z.6 MULTI-METER
Terminal 1: N.E sensor(-) VOLT C CH & )
E12 Terminal 2: N.E sensor(+)
s

0 HAax Aa.aa v HIN : -8.86 V

— PRESS [ENTER]1 TO RESET MaAx & MIN

voLT | [PERI|| R || 1 ||TEMP]||PRES|

B Specification: Below 0~0.1V

4) s the resistance measured within specification?

YES

» Go to "Shield Circuit Inspection" procedure.

» Repair short to power and then go to "Verification of vehicle repair" procedure.

SHIELD CIRCUIT INSPECTION  eoosicas

1. Shield Short to Power Inspection

1) Disconnect ECM connector(F39-3).

2) Turn the ignition ON. The engine stops.

3) Measure voltage between terminal 5 of ECM harness connector and chassis ground.

F39-3

[ 1

Terminal 5: Shield
Terminal 6: N.E sensor(+)
Terminal 7: N.E sensor(-)

Lzlel [sll-Il~12] 1]
[19] = | 17] = | 15] 14] = [ 12] 11] 10] o] * |
[ [T~ [e4] [23] 22] [21] 20]
[+ [34] - [32] [-1-] [-T-]

O

SUDFL8146L

Z.6 MULTI-METER

VOLT ¢ CH A 2

-0.03 V

MaAx @ -8.81 U HIN : -8.86 VY

PRESE [ENTER] TO RESET HaAX & HMIN

voLt | [PERI|| R || 1 ||TEMP||PRES]

SNBFL8061L
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B Specification: Shield ground power approx. 0V
4) Is the voltage measured within specification?

YES

» Go to "Component Inspection" procedure.

» Go to "Shield Short to Ground Inspection" procedure.
2. Shield Short to Ground Inspection
1) Turn the ignition OFF.

2) Disconnect ECM connector(F39-3).

3) Measure resistance between terminal 5 of ECM harness connector(F39-3) and chassis ground.

Terminal 5: Shield
Terminal 6: N.E sensor(+)

’—| Terminal 7: N.E sensor(-)
Lzlel [sdf-Il-1 2] 1]

19| = [17] = [ 15]14] = [ 12] 11] 10] 9] * |
[T To4] [23] 22] [21] 20]
‘o[ -Tao] | [-T-] [-T-]

Q)

F39-3

SNBFL8062L

B Specification: Infinite
4) s the resistance measured within specification?

YES

» Go to "Component Inspection" procedure.

» Repair short to ground and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  easssars
1. Crankshaft position Sensor Resistance Inspection
1) Turn ignition OFF.
2) Disconnect crankshaft position sensor connector(E12).

3) Measure resistance between terminals 1 and 2 of crankshaft position sensor connector.



FL -402

FUEL SYSTEM

Temperature(C)

Resistance(R)

20

125+17

Ol©,

Terminal 1: N.E sensor(-)
Terminal 2: N.E sensor(+)

4) s the resistance measured within specification?

YES

» Go to "Crankshaft position Sensor Waveform Inspection” procedure.

SUDFL8149L

» Replace the crankshaft position sensor and then go to "Veri