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DIAGNOSIS AND REPAIR WORK FLOW
< BASIC INSPECTION > [MR20DE]

BASIC INSPECTION -
DIAGNOSIS AND REPAIR WORK FLOW

Work Flow . INFOID-0000000004892775

OVERALL SEQUENCE

[ Ingpection start —|

1. Get information for symptom
Get! the detailed information about symptom from the
customer.

'2. Check DTC*
Check DTC®.

Write down DTC". .
Check related service bulletins,
Symptem |s described. Symptom is not described. .
DTC" is dotected. DTC" is detected. Symptom is described.
. . | ) OTC* Is not detected.
3. Confirm the symptom : 4. Confirm the symptom
Try to confirm the symptom described by the Try to confirm the symptom described by the
custamer. customer, :
| 5. Perform DTC ConfirmativProcedure | |£ Perform Basic Inspection }-—
CO ' 7. Detect malfunctioning
¥ ) system by Symptom
Matrix Chart

S | 8. Detect malfunctioning part

9. Repalr or replace the malfunctioning part |

. NG 10. Final check NG

(DTC* is detected.) Meke sure that the symptom Is not detacted. {Symptom remains.)
Perform DTC Conlirmation Procedure again, and then
make sure that the matfunction can be rapaired securely.

oK
INSPECTION END

*: Include 1st trip DTC.

DETAILED FLOW
02162999292 _ | EC-6 . 02162999292
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' DIAGNOSIS AND REPAIR WORK FLOW

< BASIC INSPECTION > [MR20DE]
1.GET INFORMATION FOR SYMPTOM

Get the detailed information from the customer about the symptom (the condition and the environment when

A

. the incident/malfunction occurred) using the “Diagnostic Work Sheet’. (Refer to EC-8., "Diagnostic Work
Sheet". :
>>GOTO2.
2.CHECK DTC .
1. Check DTC.
- 2. Perform the following procedure if DTC is displayed.
- Record DTC and freeze frame data. {Print them out with GST.) D

- Erase DTC. (Refer to EC-73, "Diagnosis Description”.)

- Study the relationship between the cause detected by DTC and the symptom described by the customer.
{Symptom Table is useful. Refer to EC-276, "Symptom Table'.} : E

3. Check related service bulletins for information.

|s any symptom described and is any DTC detected?
Symptom is described, DTC is detected>>GO TO 3. F
Symptom is described, DTC is not detected>>GO TO 4.
Symptom is not described, DTC is detected>>GO TO 5.

3.CONFIRM THE SYMPTOM G

Try to confirm the symptom described by the customer (except MIL ON}.

Also study the normal operation and fail safe related to the symptom. Refer to EC-280. "Description® and EC-
269, "Fail Safe". : H
Diagnostic Work Sheet is useful to verify the incident.

Verify relation between the symptom and the condition when the symptom is detected.

>»> GO TOS.
4 .CONFIRM THE SYMPTOM

Try to confirm the symptom described by the customer.

Also study the normal operation and fail safe related to the symptom. Refer to EC-280, "Description” and EC-
269. "Fail Safe”.

Diagnostic Work Sheet is useful to verify the incident. :
Verify relation between the symptom and the condition when the symptom is detected.

!

>> GO TO 6. | L L
5 .PERFORM DTC CONFIRMATION PROCEDURE

Perform DTC CONFIRMATION PROCEDURE for the displayed DTC, and then make sure that DTC is .,

detected again. ' S

If two or more DTCs are detected, refer to EC-271. "DTC_Inspection Prigrity Chart® and determine trouble

diagnosis order. ‘

NOTE: _ N

« Freeze frame data is useful if the DTC is not detected.

« Perform Component Function Check if DTC CONFIRMATION PROCEDURE is not included on Service
Manual. This simplified check procedure is an effective alternative though DTC cannot be detected during
this check. :

If the result of Component Function Check is NG, it is the same as the detection of DTC by DTC CONFIR-
MATION PROCEDURE.

Is DTC detected? P

YES »>>GOTO10.
NO >> Check according to EC-272, "DTC index’.

6.PERFORM BASIC INSPECTION ‘
Perform EC-10. "BASIC INSPECTION : Special Repair Beguirement”. '
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>>GOTO7.

7.DETECT MALFUNCTIONING SYSTEM BY SYMPTOM TABLE

Detect malfunctioning system according to £C-276, "Symptom Table" based on the confirmed symptom in
step 4, and determine the trouble diagnosis order based on possible causes and symptom.

>> GO TO 8. A
8.DETECT MALFUNCTIONING PART BY DIAGNOSIS PROCEDURE

Inspect according to Diagnosis Procedure of the system.
NOTE: ' '
The Diagnosis Procedure in EC section described based on open circuit inspection. A short circuit inspection
is also required for the circuit check in the Diagnosis Procedure. For details, refer to Gl-40, “Cirguit Inspec-
tion". :
Is malfunctioning part detected?

YES >>GOTO9.

'NO  >> Monitor input data from related sensors or check the voltage of related ECM terminals. Refer to
EC-258, "Reference Vaiue".

9.REPAIR OR REPLACE THE MALFUNCTIONING PART

1. Repair or replace the malfunctioning part. :

2. Reconnect parts or connectors disconnected during Diagnosis Procedure again after repair and replace-
ment. ‘

3. Check DTC. If DTC is displayed, erase it. Refer to £C-73, "Disanosis Description”.

) »>> GO TO 10.
10.FINAL CHECK

When DTC was detected in step 2, perform DTC CONFIRMATION PROCEDURE or Compoﬁent Function
Check again, and then make sure that the malfunction have been repaired securely. :

When symptom was described from the customer, refer to confirmed symptom in step 3 or 4, and make sure
that the symptom is not detected.

ls DTC detected and does symptom remain?
YES-1 >> DTC is detected: GO TO 8.
YES-2 >> Symptom remains: GO TO 6. ,
NO >> Before returning the vehicle to the customer, make sure to erase unnecessary DTC in ECM and

TCM (Transmission Control Module). (Refer to EC-73, "Diagnasis Description”.) If the completion
of SRT is needed, drive vehicle under the specific DRIVING PATTERN in EC-274,
‘How to Set SRT Code". .

Diagnostic Work Sheet INFOID0000000004899770
DESCRIPTION

There are many operating conditions that lead to the malfunction of

engine components. A good grasp of such conditions can make trou-

bleshooting faster and more accurate. E KEY POINTS

In general, each customer feels differently about a incident. It is .

important to fully understand the symptoms or conditions for a cus- | - WHAT ... Vehicle & engine model
tomer complaint. WHEN ... Date, Frqugnmes
Utllize a diagnostic worksheet like the WORKSHEET SAMPLE | WHERE... Road conditions
below in order to organize all the information for troubleshooting. | How ... Operating conditions,
Some conditions may cause the MIL to come on steady or blink and ‘ge‘“her conditions,
DTC to be detected. Examples: ympmms.

Vehicle ran out of fuel, which caused the engine to misfire. <eroon

02162999292 EC-8 _ 02162999292
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WORKSHEET SAMPLE \
A
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
. [3 Vehicle ran out of fusl causing misfire
{ and fuel f
Fuef and fue filler cap [ Fusl filler cap was left off ar incorrectly screwed on.
L1 Impossible to start [ No combustion O Partial combustion C
(] Startability O Partfal oombust!on affected by throttle position -
[ Partial combustion NOT affected by throttle position
[ Possible but hard to start O Others { ] D
(1 dling ' {0 No fast idle [ Unstable [ High idle O Low idie
Symptoms O Others [ ]
O Stumble [ surge [ Knock [J Lack of power
O Driveability [ Intake backdira O Exhaust backfire E
[ Othars [ ]
: O At the time of start ] while idiing
{J Engine stall [] wWhile accelarating ] While decelerating E
] Just atter stopping [J while loading
. ] ] Just after delivery [] Recently
.Incsdent occurrence [ in the morning ] At night O In the daytime G
2
Frequency ] Al the time [0 Under certain conditions [ Sometimes
Weather conditions [J Not affected '
Weather [OFine [JRaining [JSnowing  [JOthers{ i H
Temperature O Hot 0 warm [ Cool O Cod {7 Humid F
[ Cold [ During warm-up O After warm-up
) " ‘ - I
Engine conditions Engine speed | . | . l . I L
0 2,000 4,000 6,000 B,000 rpm
Road conditions 1 In town O In suburbs [] Highway O Off road (up/down) J
[1 Mot affected
[ At starting [ While idling [ At racing
” - [ While accelerating ] While cruising K
Oriving conditions ] While decelerating [ While turning (RH/LH)
Vehicle speed (P N T A BT BN )
0 10 20 30 40 50 60 MPH L
Malfunction indicator lamp [ Turned on 1 Not turned on
MTBLOO1?
M
N
O
P

02162999292

EC-9

02162999292


www.digitalkhodro.org

.digitalkhodro.or | | www.digitalkhodro.org
WWW- ¥ ¥ INSPECTION AND ADJUSTMENT

< BASIC INSPECTION > | ~ [MR20DE]
INSPECTION.-AND ADJUSTMENT
BASIC INSPECTION

BASIC INSPECTION : Special Repair Requirement | - FoID000000000es99777

1.INSPECTION START

1. Check service records for any recent repairs that may indicate a related malfunction, or a current need for
scheduled maintenance.

2. Open engine hood and check the following:

- Hamess connectors for improper connections

- Wiring harness for improper connections, pinches and cut

- Vacuum hoses for splits, kinks and improper connections

- Hoses and ducts for leaks

- Air cleaner clogging

- Gasket

3. Confirm that electrical or mechanical loads are not applied.

- Headlamp switch is OFF.

- Air conditioner switch is OFF.

- Rear window defogger switch is OFF. '

- Steering wheel is in the straight-ahead position, etc.

4. Start engine and warm it up until engine coolant temperature
indicator points the middle of gauge. _ E
Ensure engine stays below 1,000 rpm: TEMP =%

AN
120 270

SEFg78L

5. Run engine at about 2,000 rpm for about 2 minutes under no
load.

6. Make sure that no DTG is displayed with GST. | \\\\\\\\\“\""l’”yf/,,
Is any DTC detected? | - . s 4 s /"9
YES »>GOTO2 ‘ Y 6 A
NO >>GOTO3. . L S TS A
' | =1 ©\ 7 5
| | ey LS
%0 N/

SEFg7TU

2 .REPAIR OR REPLACE |
Repair or replace components as necessary according to corresponding Diagnostic Procedure.

>> GO TO 3! .
3.CHECK TARGET IDLE SPEED

1. Run engine at about 2,000 rpm for about 2 minutes under no load.,

02162999292 | EC-10 02162999292
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2. Rev engine (2,000 to 3,000 rpm) two or three times under no
load, then run engine at idle speed for about 1 minute.

3. Check idle speed. . ‘
For procedure, refer to EC-14, "IDLE SPEED - Special Hepair
Reaquirerment”.
For specification, refer to EC-290, “Idle Speed”.

Is the inspection result normal?

YES >>GOTO10.
NO >>GOTOA4.

PBIAS513.)

4 .PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING

1. Stop engine.
2. Perform EC-14, "ACCELFRATOR PEDAL RELEASED POSITION LEARNING : Special Repair Reguire-
ment". ; .

>> GO TO 5.
5.PERFOHM THROTTLE VALVE CLOSED POSITION LEARNING
Perform EC-15. "THROTTLE VALVE CLOSED POSITION LEABNING : Special Hepair Bequirement”.

>> GO TO 6.
6.PEF!FOHM IDLE AIR VOLUME LEARNING : H

Perform EC-15, "IDLE AIR VOLUME LEARNING : Special Repair Requirement”.

Is Idle Air Volume Learning carried out successfully?

YES >>GOTO7. !
NO  >> Follow the instruction of Idie Air Volume Learning. Then GO TO 4.

7 .CHECK TARGET IDLE SPEED AGAIN

1. Start engine and warm it up to normal operating temperature. .
2. Check idle speed. i

For procedure, refer to EC-14. "IDLE SPEED : Special Repair Reguirement”. _
For specification, refer to EC-290. "ldle Speed". K
Is the inspection result normal?
YES >>GOTO 10. , S p
NO >> GO TO 8. '

8.DETECT MALFUNCTIONING PART

Check the Followi'ng. ' ' _ o oM
» Check camshaft position sensor (PHASE) and circuit. Refer to EC-151, "DTC Logic’.
 Check crankshaft position sensor (POS) and circuit. Refer to EC-147. "DTC Logic”.

ls the inspection result normal? : N
YES >>GOTOS. ‘
NO >> Repair or replace. Then GO TO 4

O.CHECK ECM FUNCTION ' ' , o
1. Substitute another known-good ECM to check ECM function. (ECM may be the cause of an incident, but
this is a rare case.) '
2. - Perform initialization of NATS system and registration of all NATS ignition key IDs. - P
>> GO TO 4.

10.CcHECK IGNITION TIMING
1. Run engine at idle. '

02162999292 EC-11 - 02162999292
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2. Check ignition timing with a timing light.
For procedure, refer to EC-14, "IGNITION TIMING : Special
RBepair Requirement” .
For specification, refer to £EC-290, "Ignition Timing".

1 : Timing indicator .

Is the inspection result normal?

YES >>GOTO 19
NO >> GO TO 11.

11 .PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING

1. Stop engine.
2. Perform EC-14 _"ACCEL ERATOR PEDAL RELEASED POSITION | EARNING - SDec al Repair Require-
ment®.
>> GO TO 12.

12.PERFORM THROTTLE VALVE CLOSED POSITION LEARNING
Perform EC-15. "THROTTLE VALVE CLOSED POSITION LEARNING : Special Repair Reauirement".

>> GO TO 13.
1 3.PERFORM IDLE AIR VOLUME LEARNING

Perform EC-15. "IDLE AIR VOLUME LEARNING : Spemal Bepair Reguiremnent”.

Is Idle Air Volume Learning carried out successfully?
YES >>GOTO 14, ’

NO >> Follow the instruction of idle Air Volume Learning. Then GO TO 4.
1 4 .cHEcK TARGET IDLE SPEED AGAIN

1. Start engine and wam it up to normal operatmg temperature.
2. Checkidle speed.
For procedure, refer to EC-14. "IDLE SPEED : Special Rezaair Bequirement”.
- For specification, refer to EC-290. "Idie Speed"”.

s the inspection result normal?

YES >>GOTO 15.
NO >>GOTO17.

15.cHECK IGNITION TIMING AGAIN

1. Runengine at idle.

2. Check ignition timing with a timing light. _
For procedure, refer to EC-14. "IGNITION TIMING : Special
Repair Requirement”.

For specification, refer to EC-280, "Ignition Timing".

1 :Timing indicator -

Is the inspection result nommal?
YES >>GOTO19.
NO >»> GO TO 16.

16.CHECK TIMING CHAIN INSTALLATION
Check timing chain installation. Refer to Eivi-165, *Removal and instaliation”.

[s the inspection result normal?
YES >>GOTO17.
NO >> Repair the timing chain installation. Then GO TO 4.

02162999292 EC-12 02162999292
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17 .DETECT MALFUNCTIONING PART

Check the following.
+ Check camshaft position sensor (PHASE) and circuit, Refer to EC-151, "DTC Logic”.
» Check crankshaft position sensor (POS) and circuit. Refer to EC-147. "DTC Logic'".

Is the inspection result normal?
YES >>GOTO18. _
NO »>> Repair or replace. Then GO TO 4 C

1 8.CHECK ECM FUNCTION

1. Substitute another known-good ECM to check ECM function. (ECM may be the cause of an incident, but
this is a rare case.) D
2. Perform initialization of NATS system and registration of all NATS ignition key IDs.

»> GO TO 4. ) . . . E
190. INSPECTION END

If ECM is replaced during this BASIC INSPECTION procedure, go to EC-13, "ADDITIONAL SERVICE WHEN
BEPLACING CONTROL UNIT : Special Repair Requirement”.

>> INSPECTION END " A e
ADDITIONAL SERVICE WHEN REPLACING CONTROL UNIT

ADDITIONAL SERVICE WHEN REPLACING CONTROL UNIT : Description

WFG‘P:WQQ??B
When replacing ECM, this procedure must be performed.

ADDITIONAL SERVICE WHEN REPLACING CONTROL UNIT : Special Repair Re- '
quirement | WeOD o057

1 .PERFORM INITIALIZATION OF NATS SYSTEM AND REGISTRATION OF ALL NATS IGNITION KEY IDS d
Refer to SEC-7, "System Diagram".

>> GO TO 2.
2 PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING

Refer to EC- 14 "ACCELERATOH PEDAL RELEASED POS!T!ON LEARNING Sgecral Regglr Reguirement”.

>> GO TO 3. ' _ . M
3.PERFORM THROTTLE VALVE CLOSED POSITION LEARNING

Refer to EC-15. "THROTILE VALVE CLOSED POSITION LEARNING : Special Repair Requirement”. N

>> GO TO 4. :
4‘.PEF1FORM IDLE AIR VOLUME LEARNING ' O
Refer to £EC-15_"iDLE AIR VOLUME LEARNING : Special Repair Reguirement”,

>> END _ - P
IDLE SPEED

IDLE SPEED : Description | ' V——

This describes how to check the idle speed. For the actual procedure, follow the instructions in “BASIC
INSPECTION".
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IDLE SPEED : Special Repair Requirement : R—

1 .CHECK IDLE SPEED

@With GST
Check idle speed with Service $01 of GST.

- >> INSPECTION END
IGNITION TIMING

IGNITION TIMING : Description - " —
This describes how to check the ignition timing. For the actual procedure, follow the instructions in “BASIC
INSPECTION”.

IGNITION TIMING : Special Repair Requirement " romooooooosassas

1.CHECK IGNITION TIMING

1. Attach timing light to the ignition coil No.4 hamess.
2. Check ignition timing.

1 : Timing indicator -

>> INSPECTION END

ACCELERATOR PEDAL RELEASED POSITION L -ARNING
ACCELERATOR PEDAL RELEASED POSITION LEARNING : Description mroposmmmmssss

~ Accelerator Pedal Released Position Leaming is a function of ECM to learn the fully released position of the
accelerator pedal by monitoring the accelerator pedal position sensor output signal. It must be performed each
time harness connector of accelerator pedal position sensor or ECM is disconnected.

ACCELERATOR PEDAL RELEASED POSITION LEARNING : Special Repair Re-
quirement '

INFOID:0000000004359785

1.sTART

Make sure that accelerator pedal is fully released.
Turn ignition switch ON and wait at least 2 seconds.
Tum ignition switch OFF and wait at least 10 seconds.
Turmn ignition switch ON and wait at least 2 seconds. -
Turmn ignition switch OFF and wait at least 10 seconds.

W

>> END
THROTTLE VALVE CLOSED POSITION LEARNING

THROTTLE VALVE CLOSED POSITION LEARNING : Description INFOID 0000000004898785
Throttle Valve Closed Position Learning is a function of ECM to iearn the fully closed position of the throttle

valve by monitoring the throftle position sensor output signal. It must be performed each time harness connec-
tor of electric throttle control actuator or ECM is disconnected.
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THROTTLE VALVE CLOSED POSITION LEARNING : Special Repair Requirement

INFOID-0000000004559787 £\

1.sTART : . o |
1. Make sure that accelerator pedal is fully released. :

2. Turn ignition switch ON.
3. Tum ignition switch OFF and wait at least 10 seconds.

Make sure that throttle valve moves during above 10 seconds by confirming the operating sound. | C
>> END i _
IDLE AIR VOLUME LEARNING : D
IDLE AIR VOLUME LEARNING : Description e r—
E

Idle Air Volume Learning is a function of ECM to learn the idle air volume that keeps each engine idle speed
within the specific range. It must be performed under any of the following conditions: :

¢ Each time electric throttle control actuator or ECM is replaced.

* |dle speed or ignition timing is out of specification. F

IDLE AIR VOLUME LEARNING : Special Repaif Requirement INFOID:0000000004699709

1 .PRECONDITIONING

Make sure that all of the following conditions are satisfied.

Learning will be cancelled if any of the following conditions are missed for even a moment. H

Battery voltage: More than 12.8V (At idle)

Engine coolant temperature: 70 - 100°C (158 - 212°F)

PNP switch: ON

Electric load switch: OFF ' |

(Air conditioner, headlamp, rear window defogger)

- For vehicles equipped with daytime light systems, perform one of the following procedures before
starting engine not to illuminate headlamps. J

» Apply parking brake '

s Set lighting switch to the 1st position

» Steering wheel: Neutral (Straight-ahead position)

* Vehicle speed: Stopped _ K

* Transmission: Warmed-up

- CVT models

+ Drive vehicle for 10 minutes. , ; , L
>> GO TO 2. ,

2.IDLE AIR VOLUME LEARNING 4 M

NOTE: ‘

* It is better to count the time accurately with a clock.

* It is impossible to switch the diagnostic mode when an accelerator pedal position sensor circuit has
a malfunction. . ; :

1. Perform Accelerator Pedal Released Position Leaming. Refer to EC-14, "ACCELERATOR PEDAL

RELEASED POSITION LEARNING : Special Repair Hequirernent”. ®)

Perform Throttle Valve Closed Position Learning. Refer to EC-15, "THROTTLE VALVE CLOSED PQSI-

TION LEARNING : Special Repair Beguirement”.

Start engine and warm it up to normal operating temperature.

Turn ignition switch OFF and wait at least 10 seconds.

Confirm that accelerator pedal is fully released, turn ignition switch ON and wait 3 seconds.

Repeat the following procedure quickly five times within 5 seconds.

Fully depress the accelerator pedal.

- Fully release the accelerator pedal.

7. Wait 7 seconds, fully depress the accelerator pedal and keep it for approx. 20 seconds until the MIL stops

blinking and turned ON.
8. Fully release the accelerator pedal within 3 seconds after the MIL tumed ON.

102162999292 EC-15 | 02162999292
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9. Start engine and let itidle.
10. Wait 20 seconds..

K Run
in a
Engine Not run[ —~— Hdle air volume learning staris
Ignition ON [
switch OFF . Approx,
Within 7 sec. 20 sec. 3 sec.
3 s8C. 5 geac, Within 10 sec.
Fully 72345
depressed
Accelerator
pedal lr:,glly .
MIL ON Blinking | ON OFF .
>> GO TO 3.

3.CHECK IDLE. SPEED AND IGNITION TIMING

‘Rev up the engine two or three times and make sure that idle speed and ignition timing are within the specifi-
cations. For specification, refer to EC-290, “Idle Speed” and £EC-290 ’lgnll:on Timing".
Is the inspection result normal? :

YES =>> INSPECTION END
NO >> GO TO 4.

4 peTECT MALFUNCTIONING PART

Check the following

* Check that throttle valve is fully closed.

* Check PCV valve operation. .

* Check that downstream of throttle valve is free from air leakage.

Is the inspection result normal?

YES >>GOTOE.
NO >> Repair or replace malfunctioning part.

5.DETECT MALFUNCTIONING PART

Engine component parts and their installation condition are questionable. Check and eliminate the cause of
the incident.

If any of the following conditions occur after the engine has started, eliminate the cause of the incident and
perform Idle Air Volume lLearning all over again:

* Engine stalls. .

» Erroneous idle.

>> INSPECTION END
MIXTURE RATIO SELF-LEARNING VALUE CLEAR ¢

MIXTURE RATIO SELF-LEARNING VALUE CLEAR : Description INFOID: 0000000048070

This describes how to erase the mixture ratio self-learning value For the actual procedure, follow the instruc-
tions in “Diagnosis Procedure”.

MIXTURE RATIO SELF-LEARNING VALUE CLEAR : Special Repair Requirement

INFOID:0000000004899797 .

1.sTART

Start engine and warm it up to normal operating temperature.

Turn ignition switch OFF.

Disconnect mass air flow sensor harness connector.

Restart engine and let it idle for at least 5 seconds.

Stop engine and reconnect mass air flow sensor hamess connector.
Check DTC. Make sure DTC P0102 is detected

Erase the DTC P0102.

NoOoG AW =
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>> END ' ! A
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System Description : weor: a3
’ | A
ECM performs various controls such as fuel injection control and ignition timing control.
Component Parts Location RO 000000004208794
@0 ® @ ® ® ® c
b
74
G E
% el
f \ ':-: F
i
‘. ¢
% |
==
=& H
i
J
@ D JMBIAQ338ZZ . .
1. Ignition coil (with power transistor) 2.  PCV valve 3. Refrigerant pressure sensor
and spark plug )
4, Fuel injector 5.  Knock sensor 6. Cooling fan motor L
7. Camshaft position sensor {PHASE) - 8.  Engine coolant temperature sensor 9. IPDM E/R
10. ECM i1. Mass air flov\i sensor {with intake air 12. Electric throttle control actuator
temperature sensor) {with built in throttle position sensor vt
and throttle control motor)
13. EVAP canister purge volume control . .
solenoid valve ' ) N
. &
P

1. ECM 2. IPDMER 3. Fuel pump fuse (15A)
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IS A
WAy A IMBIAG412Z
1. Electric throttle control actuator 2. Throttle valve
(with built-in position sensor, throttle
control motor}
) JMBIAQD42ZZ

1. EVAP canister purge volume control 2.  Mass air flow sensor

solenoid valve

{with intake air temperature sensor)

1. Camshaft position sensor (PHASE) 2.

Engine cootant temperature sensor -

1. PCVvalve

02162999292

2. Ignition coil {(with power transistor) 3.
and spark plug
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C
D
1. Refrigerant pressure sensor 2. Hesister 3. Couling fan motor
E
F
G
JMBIAQ44572
H
1,  Intake valve timing control solenoid -2,  Knock sensor
valve
<= Vehicle front
J
K
L
JMBHADLGZZ
1. Crankshaft position sensor (POS) 2. Ground . M
<9 - Vehicle front
N
)
® i, , Hozs2 o
Front @ ; Three way : ’ 7
cj = : catalyst (Under Floor) Mutitar
@ Three way .
@ 7 catalyst (Manifold) g l ] P

HO251

\

No. of sensor . |
Location of a sensor in relatlon the engine air flow, starting from the: :
fresh air intake through 1o the vehicle tailpipe in order numbering 1, 2, 3, end so on

____JvBla1a0a68]
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ENGINE CONTROL SYSTEM _
< FUNCTION DIAGNOSIS > [MR20DE]
JMBIADAS4ZZ
1. Heated oxygen sensor 1 harness 2. Heated oxygen sensor 1 3. Heated oxygen sensor 2
connector '
4, Heated oxygen sensor 2 hamess
connector
JMBIADI9ZZ
1. ASCD steering swilch 2.  CANSEL switch 3. RESUME/ACCCELERATE swilch

4. SET/COAST switch 5. MAIN switch

1. Stop lamp switch 2. ASCD brake switch 3. Accelerator pedal position sensor

1. ASCD clutch switch 2. Data link connactor

02162999292 | .EC-22 02162999292
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G
JMBIA1328ZZ
. ] D
1. Fuel level sensor unitand fuel pump 2.  Fuel pressure regulator 3. Fuellevel sensor unit and fuel pump
hamess connector
<3 : Vehicle front ' E
Component Descri ption . i : ] INFOID-0000000004899795
. F
'Component Reference
Accelerator pedal position sensor : ' EC-221, "Description’
ASCD brake switch ' EC-207. Deseription” G
ASCD steering switch EC-204. *Description’
ASCD vehicle speed sensor EC ion” H
Camshaft position sensor (PHASE) 7 EC-181, "Descriplion”
Crankshaft position sensor (POS) . EG-147, "Dascription”
Cooling fan mofor EC-240. "Deseription” !
Electric throttle control actuator - EC-167. 'Description”
Engine coolant temperature sensor EG-2% E Descrintion” J
EVAFP canister purge volume control solencid valve - EC-158, "Deserintion’
Fuel injector EG-244, "Description”
Fuel pump ; EC.246. "Description” K
Heated oxygen sensor 1 EC-105, "Description”
Heated oxygen sensor 1 heater EC-115, "Desoription® L
Heated oxygen sensor 2 EC-118, "Desgription:
Heated oxygen sensor 2 heater- -
Igniticn coil (ﬁrilh power transistor) M
Intake air temperature sensor ' §C~95 “Description”
Intake vaive timing control solencid valve _ EC-184, "Desarption”
Knock sensor - £0-145, "Desaription” N
Mass air flow sensor . EC-92, "Description”
Park/neutral position (PNP} switch EC-215. "Doscrintion” ) O
PCV valve ’ EC-285, "Description ‘
Refrigerant pressure sensor ) EC-286, "Deseription”
Stop lamp switch EC-218. "Description” P
Throttle control motor EC-178, "Descriglion’
Throttle control motor relay ' EC-173, "Description”
Throttle position sensor ‘ ) EC-182 fDescrintio;f’
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< FUNCTION DIAGNOSIS > [MR20DE]
System Diagram . INFOID 0000000004898755
GCrankshatt posttion sansor (POS) Engine speed™ & Plstan position
Camshaft position sensor (PHASE) : .
| Mass air ffow SeRSor } Amount of Intake air
y Intake air temperature N
| Intake air tarmperature sensor i
| Engine coolant lamperatura sensor 1' Engine coolant tsmperature
| Heated oxygen sensor 1 I Density of oxygen In exhausF gas N
| Throttle pesttion sensor } Throttte postion » Fue! Injection &
- ’ miture ratio
1 Accelerator pedal poslition
| £ control
| : Accelerator pedal position sensor [ : . . ECM o] Ful Injector
[ Parkineutral postion (PNF) swich | Sar pasiion >
- "2
. | Battery 1| Battory .\ronage
I Knock sensor IL Engine knocking condition N
Density of o n in exhaust gas
| Heated oxygen sensor 2™ } Yot oxygening B
L EPS control unit %m%
1 Vehicle speed
| ABS actuator and eleciric unit {control unit) Ii-lmmmm-b
I BOM ] Air conditionar operation
*1: This sensor is not used to control the englne system undet norrmal cenditions.
“2 : ECM determines the start signal status by the signals of engine speed and battery voltage.
wwrp: This signal is sent through CAN communication line.
JMBIAT320GE]
SyStem DeSC ription B INFOID0000000004283 787
INPUT/OUTPUT SIGNAL CHART
Sensor Input Signal to ECM ECM function Actuator
Crankshaft position sensor (POS)} Engine speed-3
Camshaft position sensor (PHASE) Piston position
Mass air flow sensor Amount of intake air
Intake air temperature sensor Intake air temperature
Engine coolant temperature sensor Engine coolant temperature
Heated oxygen sensor 1 ' Density of oxygen in exhaust gas
Throttle position sensor Throttle position
" " Fuel injection
ler | ition sen | ition y : -
Accelerator pedal position sensor Accelerator pedal positio & mixture ratio | Fuel injector
Park/neutral position (PNP} switch -| Gear position control
Battery Battery voltage*?
Knock sensor ' Engine knocking condition
Heated oxygen sensor 2*! Density of oxygen in exhaust gas
EPS control unit Power steering operation*2
ABS actuator and electric unit (control unit) Vehicle speed*?
BCM Air conditioner operation*2

*1: This sensor is not used to control the engine system under normal conditions.
“2: This signal is sent to the ECM through CAN communication line.
*3: ECM determines the start signal status by the signals of engine speed and battery voltage.
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SYSTEM DESCRIPTION

The amount of fuel injected from the fue! injector is determined by the ECM. The ECM controls the length of A
time the valve remains open (injection pulse duration). The amount of fuel injected is a program value in the

ECM memory. The program value is preset by engine operating conditions. These conditions are determined
by input signals (for engine speed and intake air) from the crankshaft position sensor (POS), camshaft posmon
sensor (PHASE) and the mass air flow sensor.

VARIOUS FUEL INJECTION INCREASE/DECREASE COMPENSATION
In addition, the amount of fuel injected is compensated to improve engine performance under various operat- ¢
ing conditions as listed below.

<Fuel increase> :

* During warm-up D
* When starting the engine

* During acceleration

« Hot-engine operation ‘ E
* When selector lever is changed from N to D (CVT models) - .

¢ High-load, high-speed operation

<Fuel decrease> =
¢ During deceleration
+ During high engine speed operation

MIXTURE RATIO FEEDBACK CONTROL {CLOSED LOOP CONTROL) | _ G

CLOSED LOOP CONTROL

€CM Injection pulse slFuel injector :

Feedback Fuel
signal . injection

Heated oxygen |, Combustion Enai
sansor 1 ngine
PBIB2S53E J

The mixture ratio feedback system provides The best air-fuel mixture ratio for dnveablllty and emission control.
The three way catalyst (manifold) can then better reduce CO, HC and NOx emissions. This system uses
heated oxygen sensor 1 in the exhaust manifold to monitor whether the engine operation is rich or lean. The
ECM adjusts the injection pulse width according to the sensor voltage signal. For more information about
heated oxygen sensor 1, refer to " ription”. This maintains the mixture ratio within the range of
stoichiometric (ideal alr-fuel mlxture) : :
This stage is referred to as the closed loop control condmon L
Heated oxygen sensor 2 is located downstream of the three way catalyst (manifold). Even if the switching
characteristics of heated oxygen sensor 1 shift, the air-fuel ratio is controlled to stoichiometric by the signal
from heated oxygen sensor 2.

* Open Loop Control '

The open Ioop system condition refers to when the ECM detects any of the followmg conditions. Feedback
control stops in order to maintain stabilized fuel combustion.

Deceleration and acceleration N
-High-load, high-speed operation

Malfunction of heated oxygen sensor 1 or its circuit

Insufficient activation of heated oxygen sensor 1 at low engine coolant temperature 0
High engine coolant temperature

During warm-up

- After shifting from N to D (CVT models)
- When starting the engine ‘ P

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture ratio signal transmitted from heated oxygen
sensor 1. This feedback signal is then sent to the ECM. The ECM controls the basic mixture ratio as close to
the theoretical mixture ratio as possible. However, the basic mixture ratio is not necessarily controlled as orig-
inally designed. Both manufacturing differences (i.e., mass air flow sensor hot wire) and characteristic
changes during operation (i.e., fuel injector clogging} directly affect mixture ratio.

02162999292 EC-25 _ ' 02162999292
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< FUNCTION DIAGNOSIS > [MR20DE]

Accordingly, the difference between the basic and theoretical mixture ratios is monitored in this system. This is
then computed in terms of “injection pulse duration” to automatically compensate for the difference between
the two ratios.

“Fuel trim” refers to the feedback compensation value compared against the basic injection duration. Fuel trim
includes short term fuel trim and long term fuel trim.

“Short term fuel trim” is the shott-term fuel compensation used to maintain the mixture ratio at its theoretical
value. The signal from heated oxygen sensor 1 indicates whether the mixture ratio is RICH or LEAN compared
to the theoretical value. The signal then triggers a reduction in fuel volume if the mixture ratio is rich, and an
increase in fuel volume if it is lean.

“Long term fuel trim” is overall fuel compensation carried out long-term to compensate for continual deviation
of the short term fuel trim from the central value. Such deviation will occur due to individual engine differences,
wear over time and changes in the usage environment.

FUEL INJECTION TIMING

« Sequential mulllpurt fuel injection systam + Simultansous multiport fusl injection systern
—

|_—— Injection pulse
No. 1 cylinder: No. 1 cylindar _J_I l_l |_|_
No. 2 cylinder —|_ No. 2 cylinder ﬂ l_l I_I_
I I r

No. 4 cylinder No. 4 gylinder _I—
|4——1 engine cycle———ol 1 englne eycle —y
Two types of systems are used.
* Sequential Multiport Fuel Injection System
Fuel is injected into each cylinder during each engine cycle according to the firing order. This system is used
when the engine is running.
* Simultaneous Multiport Fuel Injection System '
Fuel is injected simultaneously into all four cylinders twice each engine cycle. In other words, pulse signals
of the same width are smultaneousiy transmitted from the ECM.
The four injectors will then receive the signals two times for each engine cycle.
This system is used when the engine is being started and/or if the fail-safe system (CPU) is operating.

FUEL SHUT-OFF

Fuel to each cylinder is cut off during deceleration, operatlon of the engine at excessively high speeds or oper-
ation of the vehicle at excessively high speeds.

No. 3 cylinder — No. 3 cylinder

TF
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Component Parts Location INFOID:0000000004899758
' ) A
C
)
E
F
G
H
1
1
€) @ @ @®
JMBIAQ33RZZ . J
1. Ignition coil (with power transistor) 2. PCV valve ] 3. Refrigerant pressure sensor
and spark plug
4. Fuelinjector 5. Knock sensor 6. . Cooling fan motor : K
7. Camshaft position sensor (PHASE) 8. Engine coolant temperature sensor 9. IPDME/R '
10. ECM 11. Mass air flow sensor (with intake air  12. Electric throttle control actuator
temperature sensor) ) {with built in throttle position sensor L
and throttle control motor) ’
13. EVAP canister purge volume control )
solenoid valve ' '
. . : . ' i
N
' O
P
JMBIAQB4DZZ

1. ECM 2. IPDME/R 3. Fue! pump fuse (154)
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JMBIAC3A1ZZ

1. _ Electric throttle control actuator . 2. Throttle valve
{with built-in position sensor, throtle
control motor)

JMBIAD342ZZ

1. EVAP canister purge volume control 2. Mass air flow sensor
solenoid valve {with intake air temperature sensor)

1. Camshaft position sensor (PHASE) 2. Engine coolant temperature sensor

1. PCVvalve 2. Ignition coil (with power transistor) 3.  Fuel injector
and spark plug
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C
_ D
1. Refrigerant pressure sensor 2. Resister
E
F
. G
JMBIAQ4AEZZ .
. H
1. Intake valve timing control solencid 2.  Knock sensor
valve
<9 :Vehicle front E
J
K
L
JMBIAO446ZZ
1. Crankshaft position sensor (FOS) 2.  Ground _ : ¥
<a : Vehicle front ' .
N
@ Ho252 ' 0
Front @ " Three way
<:| | catalyst {Under Floor) Muffler
@ Three way ; |
@ catalyst (Manifold) _ P

Na. of sensor :
Location of & sensor in relation the engine air flow, starting from the
fresh air intake through 1o the vehicle tailpipe in order numbering 1, 2, 3, and so on

JMBIA1402GE]
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JMBIAD45422
1. Heated oxygen sensor 1 hamess 2. Heated oxygen sensor 1 3. Heated oxygen sensor 2
connector :
4. Heated oxygen senscr 2 hamess
connector
JMELAQ345Z2
1. ASCD steering switch 2. CANSEL switch 3. RESUME/ACCCELERATE switch
4. SET/COAST switch 5.° MAIN switch

JMBIAQ3482Z

1. Stopiamp switch 2. ASCD brake swilch 3.

= T
(=&
[

JMBLAD347Z2

1. ASCD clutch switch 2. Data link connector
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c
JMBIA13267.7
D
1. Fuellevel sénsor unit and fuel pump 2.  Fuel pressure regulator ' - 3. Fuel level sensor unit and fuel pump
hamess connector .
<9 : Vehicle front £
Component Description : , ROt con00000nusssros.
F
Component Reference
Accelerator pedal position sensor EC-221, "Description”
~ Camshaft position sensor {PHASE) i G
Crankshaft position sensor (POS) EC-147, "Descrigtion”
Engine coolant temperature sensor EC-92, "Description: : H
Fuel injector | EC-244, "Desgrintion”
Heated oxygen sensor 1 EC-105, "Dascription” .
Heated oxygen sensor 2 | EC-118. "Resgription” '
Intake air temperature sensor . EC-896, "Description’
Knock sensor . EC-145, "Description” J
Mass air flow sensor -92 "Description’
Park/neutral position {PNP} switch EC-215, "Dasciiption”
Throttle position sensor EC-102, "Description” K
L
| M
i
N
. O
P
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< FUNCTION DIAGNOSIS > [MR20DE]

ELECTRIC IGNITION SYSTEM
System Diagram

INFOIC-00000000048 95800
Crankshaft position sensor (POS) Engine spead & Piston position
Camshaft position sensor (PHASE)
| Mass air flow sar;scn Iﬂgjmp
| Engina coolant tamperatura sensor } Engine coolant temperature
‘ L Throttie position sensor } Throttle pasition -

| Accelerator pédal p;sition sa;-sor } Accelerator pedal position EcM e T contel (with mc:ntr?:fsislor)

[ Parkneutral postion (PNF) swich | Gear postton

I Battery } Battery voliage”

| Kook Sensor } Engine knocking condition

(A8 actuator and electric unit {control uni) ]:ttm\ﬁh_'“'_ai”';'gn:.,

*: ECM deter.mlnes the start signal status by the signals of englne sr;eed and battery voltage.
= : This signal is sent through CAN commimication line. JMBIA1321GB|
System Description INFOD0000000004898501
INPUT/QUTPUT SIGNAL CHART
Sensor Input Signal to ECM ECM function Actuator

Crankshaft positioﬁ sensor (POS) Engine speed*2
Camshaft position sensor (PHASE) Piston position
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor - Engine coolant temperature
Throttle position Sigsor Thratle gl ition Ignition timing { Ignition coil {with power transis-
Accelerator pedal position sensor -1 Accelerator pedal position | control tor)
Park/neutral position (PNP) switch Gear position
Battery Battery voltage*2
Knock sensar Engine knocking condition
ABS actuator and electtic unit {control unit) | Vehicle speed*!

*1: This signal is sent to the ECM through CAN communication line.
*2: ECM determines the start signal status by the signals of engine speed and battery voltage.

SYSTEM DESCRIPTION

Firing order: 1-3-4-2

The ignition timing is controlled by the ECM to maintain the best air-fuel ratio for every running condition of the
engine. The ignition timing data is stored in the ECM. ,
The ECM receives information such as the injection pulse width and camshaft position sensor (PHASE) sig-
nal. Computing this information, ignition signals are transmitted to the power transistor.

During the following conditions, the ignition timing is revised by the ECM according to the other data stored in
the ECM. :

* At starting

* During warm-up

* Atidle

* At low battery voltage

* During acceleration

The knock sensor retard system is designed only for emergencies. The basic ignition timing is programmed
within the anti-knocking zone, if recommended fuel is used under dry conditions. The retard system does not

02162999292 : EC-32 02162999292
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operate under normal driving conditions. If engine knocking occurs, the knock sensor monitors the condition.
The signal is transmitted to the ECM. The ECM retards the ignition timing to eliminate the knocking condition. A

Component Parts Location ' ' PO onoo000essseaz
@O ® @ D ® ®
C
-
1
==
< ’
o~
6l E
)
A F
(‘ T
Ly G
3=
SES H
/q':
g i
J
@ @
JMBIAD338ZZ
1, Ignition coil {with power transistor) 2. PCV valve 3. Refrigerant pressure sensor
and spark plug ‘
4. Fuelinjector ' 5. Knock sensor 6. Cocling fan motor Ll
7. Camshaft position sensor (PHASE) 8. Engine coolant temperature sensor 8. |PDM E/R
10. ECM 11. Mass air flow sensor {with intake air 12. Electric throttle control actuator
temperature sensor) (with built in throttle position sensor
and throttle contro! moter) ) M
13. EVAP canister purge volume control
solenoid valve
N
C
P

1. ECM 2. PDMER 3. Fuel pump fuse (15A)
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Ap AN

4
@
0

1. électric throttie control actuator 2. Throttle valve
(with built-in position sensor, throttle
control motor)

1. EVAP canister purge volume control 2. Mass air flow sensor
solenoid valve (with intake air temperature sensor}

JMEIAO344Z7

1. PCVvalve 2. Ignition coil (with power transistor) 3. Fuel injector
‘ and spark plug
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%

“Jeu
T

Lyl .
{[* gl

17, )

1. Refrigerant pressure sensor 2. Resister 3. Cooling fan motor ¥

JMBIAQ44GZZ

T om e meaes

1. Intake valve timing control solencid 2. Knock sensor
valve

&9 :Vehiclefront T *

B

P

IMBIADI4GZZ
5
1. Crankshaft position sensor (POS) 2. Ground ‘ o 5 } M
<o : Vehicle front "
N
S
@ HO282 » 0.
Frant @ Three way
<:| catalyst (Under Floor) Mufiler
@ Three way T T »\_1'—
catalyst (Manlfold)- ‘L | : P
® : S
]
No. of sensor - t
Location of a sensor in relation the engine air flow, starting from the
frash air intake through to the vehicle tailpipe in order numbering 1, 2, 3, and so on .
JMBIA1403GE]
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JMBIAD45AZZ
1. Heated oxygen sensor 1 harness 2. Heated oxygen sensor 1 3. Heated oxygen sensor 2
connector
4. Heated oxygen sensor 2 hamess
connector
JMBLAR340ZZ

1. ASCD steering switch 2. CANSEL switch 3.  RESUME/ACCCELERATE switch

- 4. SET/COAST switch . 5.  MAIN switch

1. ASCD cluich switch 2. Data link connector
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C
JMBIA122822 ,
1. Fuellevel sensorunitand fuel pump 2.  Fuel pressure regulator 3. Fuel level sensor unit and fuel pump
hamess connector
<a : Vehicle front £
Component Description INFOID.0000000004308503
F
Component Reference
Accelerator pedal posilion sensor EC-221. “Description’
Camshaft position sensor (PHASE) EG-151, "Description” G
Crankshaft position sensor {(POS) | BEG-147. “Description®
Engine coolant temperature sensor E -
Ignition coil (with power transistor} EC:R48, "Description”
- Knock sensor EC-145, "Deserpiion”
Mass air flow sensor EG-02. TDescrintion” I
Park/neutral position (PNP) switch EC-215, "Description”
Throttle position sensor EG-102, "Description” J
K
!
. L
¥
M
r O
P
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System Diagram INFOID:0000000004835604
Crankshafi positlon sensor (POS) Engine spead & Piston posttion |
Camshaft position sensor (PHASE) 4
L Engine coolant temperature sensor } Engine coolant temperature > "
I Accelerator pedal posttion sensor I _Accalerator pedal position g
. Air condilioner
| Battery E Battery votage cut control
ECM  Peowrsccmcmc P IPDM ER
t
| Refrigerant pressure sensor _} Refﬁga@n e >
~‘ Power steariga oe:alraﬁon L
l - EPS conirol uni A/C relay Compressor
Vehicle speed :
| ABS actuator and electric unit (conirol unit) Fmt-I&-Im-#
Alr conditioner operation
L BCM I:l!::-:-:-:-:-:-:-:-:ﬁ-:-:-:-:-:)
“: ECM determines the start signal status by the signals of engine speed and batiery voltage.
=mp: This signal is sent through CAN communication line.
JMBIA1322GE|
System Description INFOID:000000004590805
INPUT/OUTPUT SIGNAL CHART
~ Sensor Input Signal to ECM ECM tunction Actuator
Crankshalt position sensor (POS) Engine speed*2
Camshaft position sensor (PHASE) ‘Piston position
Engine coclant temperature sensor Engine coolant temperature
Accelerator pedal position sensor Accelerator pedal position TDM E/R
Battery Battery voltage*? Air conditioner | o o1 ditioner relay
cut control

Refrigerant pressure sensor

Refrigerant pressure

EPS control unit

Power stearing operation™’

ABS actuator and electric unit {contro! unit)

Vehicle spesd*!

BCM

Air conditioner operation®!

Compresscr

*1: This signal is sent to the ECM through CAN communication line.
“2: ECM determines the start signal status by the signals of engine speed and battery voltage.

SYSTEM DESCRIPTION

This system improves engine operatidn when the air conditioner is used.

Under the following conditions, the air conditioner is turned off.
+ When the accelerator pedal is fully depressed.

* When cranking the engine.
* At high engine speeds.

* When the engine coolant temperature becomes excessively high.

* When operating power steering during low engine speed or low vehicle speed.

* When engine speed is excessively low.

02162999292
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« When refrigerant pressure is excessively low or high.
. ' ’ A
Component Parts Location NI 0000000004895806
c
D
E
F
G
H
J
1. Ignition coil {with power transistor) 2. PCV valve 3. Refrigerant pressure sensor K-
and spark plug ‘
4. Fuel injector 5. Knock sensor 6. Cooling fan motor
7. Camshaft position sensor (PHASE) 8.  Engine coolant temperature sensor 9. IPDM E/R L
10. ECM 11. Mass air flow sensof (with intake air  12.  Electric throttle control actuator |
temperature sensor) {with built in throttle position sensor
‘ and throttle control motor)
13. EVAP canister purge volume control . . s M
solenoid valve
N
0]
P

1. ECM 2. IPDME/R 3. Fuel pump fuse (15A}
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JMBIAD341ZZ
1.  Electric throttle control actuator 2. Throtlle valve
{with built-in position sensor, throttie
control motar)
‘ JMBIAI42ZZ

Mass air flow sensor

1. EVAP canister purge volume control 2.
(with intake air temperature sensor)

solenoid valve

1. Camshaft position sensor (PHASE) 2. Engine boolant temperature sensor

\JL
/ L
1,
2}/ \
«w
e
SHENNE
g == JMBIABISZZ
1.  PCVvalve 2. lgnition coil (with power transistor) 3.  Fuel injector
and spark plug
02162999292
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[MR20DE]

”/

P ¥ -
/]/msmoa«tszz ’
, D
1. Refrigerant pressure sensor 2. Resister 3. Cooling fan motor :
-k
F
G
H
1.  Intake valve timing control solencid 2. Knock sensor
valve
<9 : Vehicle front |
J
K
L
JMBIAD4462Z
1. Crankshaft position sensor (POS) 2. Ground Y
<o : Vehicle front
N
@ HO282 0
Front @ Three way .
<:| catalyst {Under Floor) Muffler
@ Three way T T b
lyst {Manifold
@ catalyst {Manifold) = [ .

No. of sensor

Location of a sensor in relation the engine air flow, starting from the
frash air intake through to the vehicle lailpipe in order numbering 1, 2, 3, and so on

JMBIA14D3GB]

02162999292
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_ AIR CONDITIONING CUT CONTROL |
< FUNCTION DIAGNOSIS > | [MR20DE]

JIMBIADA542T,

1. Heated oxygen sensor 1 hamess 2. Heated oxygen sensor 1 3. Heated oxygen sensor 2
connector

4. Healed oxygen sensor 2 hamess
connector

JMEBIAQ3492Z

1. ASCD steering switch 2. CANSEL switch 3. RESUME/ACCCELERATE switch
4. SET/COAST switch 5. MAIN switch

1. Stop lamp switch 2. ASCD brake switch 3. Accelerator pedal position sensor

JMBIAGITZZ

1. ASCD clutch switch 2. Datalink conneétor

02162999292 S ' EC-42 - 02162999292
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< FUNCTION DIAGNOSIS > ' . [MR20DE]

C
JMBIA1328ZZ

D

1.  Fuellevel sensor unit and fuelpump 2.  Fuel pressure regulator 3. Fuel leve! sensor unit and fuel pump

hamess connector
<o : Vehicle front £
Component Description INFOID:0000000004899507
F
Component . g Reference
Accelerator pedal position sensor ' | EC-221, "Description’

Camshaft position sensor (PHASE) | EG-121 Deseripien” G

Crankshaft position sensor (POS) EC-147, “Dascription’ :
Engine coolant temperature sensor 98, “Desaription’ i H

Refrigerant prassure sensor EC-256, "Description’
I
J
K
i
tY
1

N

!

b
O
P
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< FUNCTION DIAGNOSIS > [MR20DE]
AUTOMATIC SPEED CONTROL DEVICE (ASCD)

System Diagrarri

INFOIDD000000004839808

| ASCD stoering switch } ASCD steering switch operation

1 ASCD brake } Brake pedal aperation

I Stop lamp switch } Brake pedal operation N

) ASCD vehicla
i ed
[[ASCD clutch ewitch (WIT models) |——Ciutchpedaloperstion | gy, | SPeed coniel Fe ot control actuator
[ Parkmeutral position (PNP) switch | Goar posttion >
- Vehicle speed
{ 488 actuator and electc uni (control ) e momeorcmcmt e
I TCM (VT models) ! Puwsrtralf\ revolution
. = : This signal is sent via tha CAN oommx.znlcaﬁon fine.
JVBIA1622GE]
System Description INFOID 000a00000eas9000
INPUT/OUTPUT SIGNAL CHART
Sensor Input signal to ECM ECM function Actuator
ASCD steering switch ASCD steering switch operation
ASCD brake switch
Brake peda! operation

Stop lamp switch
ASCD cluteh switch (M/T models) Clutch pedal operation ASCD vehicle speed control E‘I:tz:j;r:grthrome fpontrol
Park/neutral position (PNP) switch Gear position
ABS actuator and electric unit (control unit) | Vehicle speed*
TCM (M/T models) Powertrain revolution*

*: This signal is sent to the ECM via the CAN communication line,

BASIC ASCD SYSTEM

Refer to Owner's Manual for ASCD operating instructions.

Automatic Speed Control Device (ASCD) allows a driver to keep vehicle at predetermined constant speed
without depressing accelerator pedal. Driver can set vehicle speed in advance between approximately 40 km/

h (25 MPH) and 190 km/h (118 MPH) (For the Middle East), 40 km/h (25 MPH) and 160 km/h (100 MPH)
(Except for the Middle East).

ECM controls throttle angle of electric throttle control actuator to regulate engine speed.

Operation status of ASCD is indicated by CRUISE lamp and SET lamp in combination meter. If any malfunc-
tion occurs in the ASCD system, it automatically deactivates control.
NOTE:

Always drive vehicle in a safe manner according to traffic conditions and obey all traffic laws.

SET OPERATION

Press MAIN switch. (The CRUISE lamp in combination meter illuminates.)
When vehicle speed reaches a desired speed between approximately 40 km/h (25 MPH) and 190 km/h (118

MPH) (For the Middle East) or 40 km/h (25 MPH) and 160 km/h (100 MPH) (Except for the Middle East), press
SET/COAST switch. (Then SET lamp in combination meter illuminates.)

ACCELERATE OPERATION

If the RESUME/ACCELERATE switch is pressed during cruise control driving, increase the vehicle speed until
the switch is released or vehicle speed reaches maximum speed controlled by the system.
And then ASCD will maintain the new set speed.

02162999292 : | EC-44 | 02162999292
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AUTOMATIC SPEED CONTROL DEVICE (ASCD) -

< FUNCTION DIAGNOSIS > [MR20DE]
CANCEL OPERATION
When any of following conditions exist, cruise operation will be canceled. A
+* CANCEL switch is pressed
+ More than 2 switches at ASCD steering switch are pressed at the same time (Set speed will be cleared)
+ Brake pedal is depressed
» Clutch pedal is depressed or gear position is changed to neutral position (M/T models)
- » Selector lever position is changedto N, P, R .
+ Vehicle speed decreased to 13 km/h (8 MPH) lower than the set speed
» TCS system is operated c
When the ECM detects any of the following conditions, the ECM will cancel the cruise operation and inform
the driver by blinking indicator lamp.
+ Engine coolant temperature is slightly higher than the normal operating temperature, CRUISE lamp may p
blink slowly. _ '
When the engine coolant temperature decreases to the normal operating temperature, CRUISE lamp will
stop blinking and the cruise operation will be able to- work by pressing SET/COAST switch or RESUME/
ACCELERATE switch. _ E
» Malfunction for some self-diagnoses regarding ASCD control: SET lamp will blink quickly.
If MAIN switch is turned to OFF while ASCD is activated, all of ASCD operations will be canceled and vehicle

speed memory will be erased. E
COAST OPERATION

When the SET/COAST switch is pressed during cruise control driving, decrease vehicle set speed until the
switch is released. And then ASCD will maintain the new set speed. G
RESUME OPERATION

When the RESUME/ACCELERATE switch is pressed after cancel operation other than pressing MAIN switch

is performed, vehicle speed will return to last set speed. To resume vehicle set speed, vehicle condition must H

meet following conditions.

» Brake pedal is released

e Clutch pedal is released (M/T models) o |

» Selector lever position is other than P and N (CVT models)

» Vehicle speed is between 40 km/h (25 MPH) and 190 km/h (118 MPH) (For the Middle East) or 40 km/h (25

MPH) and 160 km/h (100 MPH) (Except for the Middle East) J

K
L
M
N
0
P
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< FUNCTION DIAGNOSIS >
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[MR20DE]

Component Parts Location

INFOID:0000000004823810

@0

® ® ®
JMBIAGIIBZZ
1. lgnition coil (with power transistor) 2. PCV valve 3. Refrigerant pressure sensor
and spark plug
4. Fuelinjector Knock sensor 6. Cooling fan rmotor

7. Camshaft position sensor (PHASE) 8. _

10. ECM

13. EVAP canister purge volume control
solencid valve

Engine coolant temperature sensor 9. IPDM E/R

Mass air flow sensor (with intake air  12. Electric throttle control actuator
temperature sensor)

(with built in throttle position sensor
and throttle control motor)

02162999292

2. |IPDME/R

EC-46

3. Fuel pump fuse {15A)
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| AUTOMATIC SPEED CONTROL DEVICE (ASCD)
< FUNCTION DIAGNOSIS > ' [MR20DE]

1.  Electric throttle control actuator 2. Throttle valve
(with built-in position sensor, throttle
centrol motor}

G

JMBIAD32ZE

1. EVAP canister purge volume control 2. Mass air flow sensor
solenoid valve {with intake air temperature senser)

1. PCVvalve 2. [gnition coil {with power transistor) 3.  Fuel injector
and spark plug

02162999292 : EC-47 | 02162999292
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)

< FUNCTION DIAGNOSIS > [MR20DE]

1.

JMBIAD445Z2

1. Intake valve timing control solenoid 2.  Knock sensor
valve ‘ B

<9 :Vehicle front

1. Crankshaft position sensor (POS) 2.  Ground
<o : Vehicle front

HO252

Front Three way

catalyst (Under Floor) Muffler

Three way
catalyst {Manifold)

ity
OEEO

w;&

No. of sensor

Location of 2 sensoer in relation the engine air flow, starting trom the
fresh air intake through to the vehicle tailpipe In order numbering 1, 2, 3, and so on

JMBIA1403GEH
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)
< FUNCTION DIAGNOSIS > [MR20DE]

C
JMBIACA54TZ
: D
1. Heated oxygen sensor 1 harmess 2. Heated oxygen sensor 1 3. Heated oxygen sensor 2
connector
4, Heated oxygen sensor 2 hamess E
connector
F
G
H
JMBIACG349ZZ
1. ASCD steering swilch 2. CANSEL switch 3. RESUME/ACCCELERATE switch I
4. SET/COAST switch 5. MAIN switch
J
K
L
M
3. Accelerator pedal position sensor
N
@
0
}- P
JMBIAQIETZZ

1.  ASCD clutch switch 2, Data Ii'nk connector

02162999292 ‘ -~ EC-49 : 02162999292
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< FUNCTION DIAGNOSIS > ~ [MR20DE]

JMBIAT13WZIZ
1. Fuellevel sensor unit and fuelpump 2.  Fuel pressure regulator 3. Fuel level sensor unit and fuel pump
hamess connector
<3 : Vehicle front
Component DeSCFIptIOH ‘ ' _ INFOID:00000000048958 11
Component =~ Reference
ASCD steering switch EC-204, "Description”
ASCD brake switch ) EC-207, "Descriplion’
ASCD indicator EC-239, "Description”
Stop lamp switch EC-218, "Degeription”
Electric throttle control actuator EC-187. "Description”
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_ CAN COMMUNICATION
< FUNCTION DIAGNOSIS > [MR20DE]
CAN COMMUNICATION .
SyStem DeSCI'IptIOl‘l . . | INFOID-D00DP00004B8I9B T2

CAN {(Controller Area Network) is a serial communication line for real time application. It is an on-vehicle mul- =gl
tiplex communication line with high data communication speed and excellent error detection ability. Many elec-
tronic control units are equipped onto a vehicle, and each control unit shares information and links with other
control units during operation (not independent). In CAN communication, control units are connected with 2
communication lines (CAN H line, CAN L ling) allowing a high rate of information transmission with less wiring.
Each control unit transmits/receives data but selectively reads required data only.

Refer to LAN-21, "CAN Communication Signal Chart”, about CAN communication for detail.

G
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www.digitalkhodro.org

[MR20DE]

COOLING FAN CONTROL

System Diagram

INFOID:0D000000048998 12

Crankshaft position sensor {(POS) Engine speed’ & Piston position
Camshaft posttion sensor (PHASE)
I Engine coolan! iemperature sensor I Elrtgh?e coolant temparature

[ Retrigerant pressure sensor

1 . Rafrigerant prassure

‘1 Cooling tan control
:-:-:-:g:-::-:-:-:* IPDM E/R

. . ECM
Battery voltage
[ Battery |l i g
Vehicle spead Cooling fan Coofing fan
IABS actuator and electric unit (control unit]Fttt-mm relay i motor
Ajr conditioner opemtion

| : BCM }:-:-:-:-:-:-:-:-:-:-ap:-‘:!-:-:-:-:-:»

* ¢ ECM detarmines the start signal status by the signals of engine speed and battery voltags.

=cmfp - This signal |s sent through CAN communication line.

JMBIA1324GB)

System Description

INPUT/OUTPUT SIGNAL CHART

INFOHD-000000000£8238 14

Sensor Input signal to ECM ECM function Actuator
Cr_ankshaﬂ position sensor (POS) Engine speed*!
Camshaft position sensor (PHASE) Piston position .
Engine coolant temperature sensor Engine coolant temperature &PDM ER
Refrigerant pressure sensor Refrigerant pressure Cooling fan Cooling fan relay
: control

Battery

Battery voltage*'

ABS actuator and electric unit (contro! unit)

Vehicle speed*?

~ BCM

Air conditioner operation*?

Cooling tan motor

*1: The ECM determines the start signal status by the signals of engine speed and battery voltage.
*2: This signal is sent to ECM through CAN communication line.

SYSTEM DESCRIPTION

ECM controls cooling fan speed corresponding to vehicle speed, engine coolant temperature, refrigerant pres-
" sure, air conditioner ON signat. Then control system has 3-step control [HIGH/LOW/OFF].

02162999292
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< FUNCTION DIAGNOSIS > _ [MR20DE]
Cooling Fan Operation '

Air conditioner switch is ON. A
Refrigerant pressure Is less than
Air conditioner switch is OFF. 1,680 kPa (16.8 bar, 17.14 kg/cm2, 243.6 psi)
43 13
g0 100 (212) B go 100 (212)
g 7 g
: . i _ .
= 98 {208) = 98 (208) B
&5 s C
8 g
e ] ] @ !
B 50 B0 £ 50 80
I @n (50) 5 @n (50) o
Vahicle speed km/h (MPH) Vehicle speed km/h (MPH}
Air conditioner switch is ON.
Refrigerant pressure is between Air conditloner switch is ON.
1,680 kPa {(16.8 bar, 17.14 kg/cm2, 242.6 psi) and Refrigerant pressure is more than
1,960 kPa (19.6 bar, 12.99 kg/cmZ, 284.2 psi) 1,860 kPa (19.6 bar, 19.99 kg/cm?2, 284.2 psi) E
143 13
, EP 100 (212) % g." 100 (212)
§ //// E F
boy 98 (208) [ = 98 (208)
F; / E
[~} [=]
Q Q
: . : e
=3 50 . BO = 50 80
S (31} {50) & (31) (50}
Vehicle speed km/h (MPH) Vehicle spead km/h (MPH)
[] : Cooling fans do not oparats. : Cooling fans operate at Low speed. [B3 : Cooling fans operate at High speed. H
JmBLA1327GE]
Cooling Fan Relay Operation
The ECM controls cooling fan relays through CAN communication line.
. - Cooling fan relay
Cocling fan speed
1 3 J
Stop (OFF) 7 OFF OFF
Low (LOW) ON OFF
High (HY) OFF ON K
L
M
N
O
P
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< FUNCTION DIAGNOSIS > [MR20DE]
Component Parts Location - ‘ INFOID0000000004899815

f—

® @ ® ® ,
JMBIAOIIOZZ
1. Ignition coil (with power transistor) 2. PCV valve ' 3. Refrigerant pressure sensor
and spark plug
4. Fuelinjector ’ 5. Knock sensor 6. Cooling fan motor
7. Camshaft position sensor (PHASE) 8. Engine coolant temperature sensor 9. IPDM E/R
10. ECM i 11. Mass air flow sensor {with intake air 12, Electric throttle control actuator
temperature sensor} (with built in throttle position sensor

and throttle control motor)

13. EVAP canister purge volume control
solenoid valve

1. ECM ) 2. IPDME/R ‘ 3.  Fuel pump fuse {15A)

021 62999292 | _ EC-54 02162999292
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COOLING FAN CONTROL

< FUNCTION DIAGNOSIS >  [MR20DE]

C
D
1. Electric throttle control actuator 2. Throttle valve
(with built-in position sensor, throttle
control motor) &
-
1
: G
. H
JMBIAQ342Z2 f
1.  EVAP canister purge volume control 2. Mass air flow sensor :
solenoid valve (with intake air temperature sensor) _ |
J
K
L
‘ ;
1. Camshaft position sensor (FHASE) 2.  Engine coolant temperature sensor : ) ‘ M
N
Uiy
SR = )
=[] o/ o -
l=’ ol - T i . . G
P

1. PCVvalve 2. Ignition coil (with power transister) 3.  Fuel injector
and spark piug
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COOLING FAN CONTROL
< FUNCTION DIAGNOSIS > | [MR20DE]

1. Refrigerant pressure sensor : 2. Resister ' 3.  Cooling fan motor

1. Intake valve timing control solenoid 2.  Knock sensor
valve i

<o : Vehicle front

1. Crankshaft position sensor (POS) 2. Ground
- <3 :Vehicle front

HO252

Three way
catalyst {Under Floor) Mutiler

= =

Three way
catalyst (Manifold)

®
Font | (2)
®
®

No. of sensor i
Location of a sensor in ralation the engine air flow, starting from the
fresh air intake through to the vehicle tailpipe in order numbering 1, 2, 3, and 50 an

JMBIA1403GB)]

02162999292 | , EC-56 02162999292
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< FUNCTION DIAGNOSIS > , [MR20DE]

C
JMBIACAS4ZZ
. (0
1. Heated oxygen sensor 1 hamness 2. Heated oxygen sensor 1 3. Heated oxygen sensor 2
connaclor
4. Heated oxygen sensor 2 hamess £
connector
F
=30
C—® ¥
G
GF
H
JMBIACGA0ZZ
1. ASCD steering switch 2. CANSEL switch 3. RESUME/ACCCELERATE switch E
4. SET/COAST swiich : 5. MAIN switch ;
J
K
L
JMBIAQ348Z.Z M
1. Stop lamp switch ' 2. ASCD brake switch 3.  Accelerator pedal position sensor
N
@
o
P

1. ASCD clutch switch 2. Data link connector

02162999292 : ' EC-57 02162999292
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< FUNCTION DIAGNOSIS > [MR20DE]

JMBIAVIRZZ

1. Fuellevel sensor unitandfuel pump 2.  Fuel pressure regulator 3. Fuel level sensor unit and fuel purnp
hamess connector

<o Vehicle front

Component Description

{NFOID-D0000000048998 18

. Component Reference
Camshalt position sensor (PHASE) EC-151, "Description”

Crankshaft position sensor (POS) EC-147. "Descriplion’

Cooling fan motor EG-240, "Description®

Engine coolant temperature sensor -89 "Description” .

Refrigerant pressure sensor - | EC-258, "Description”

02162999292 - EC-58 - 02162999292
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EVAPORATIVE EMISSION SYSTEM

< FUNCTION DIAGNOSIS > [MR20DE]
. ‘ A
System Diagram oI 0000000004559517
Crankshaft position sensor (POS) Engine speed* & Plston posiion
Camshaft position sensor {PHASE) e 7 B EC
I Mass alf flow sensor } Amount of intake alr »
li Englne cootant temperature sensor } Engine coolant temperefure » c
EVAP canister
Density of oxygen in exhaus! gas N purge flow EVAP canlste:
| Heated oxygen sensor 1 I,— fy of oy g ” control purge \;.;I:lmar
Throtte position ECM | control solenoid . D
l Throttle positdon sensor } n pos » valve
|_ Accelarater pedal position sensor } Accelerator padal position g £
. | Batiary = Battery voltage®
—— Vehicle speed
r ABS actuator and electric unit (control unit} I:-I-m-:-:-:mb ) F
* : ECM determines tha start signal status by the signals of engine speed and battary voltage. |
== This signal Is sent through CAN communication lins. IMBIAYEZ5GE]
‘ G
System Description ' INFOID 0000000008818
INPUT/OUTPUT SIGNAL CHART H
Sensor Input signal to ECM ECM function Actuator
Crankshaft position sensor (POS}) Engine speed*‘ '
Camshaft position sensor (PHASE) e Piston position
Mass air flow sensor Amount of intake air : J
Engine coolant temperature sensor Engine cooclant temperature
Heated oxygen sensor 1 Density of oxygen in exhaust gas | EVAP canister | EVAP canister purge vol-
(Mixture ratio feedback signal) purge flow control | ume control solencid valve K
Throttle position sensor Throttle position '
Accelerator pedal position sensor Accelerator pedal position
Battery Battery \.roltage"1 L
ABS actuator and electric unit {contrel unit) | Vehicle speed‘2
*1: ECM determines the start signal status by the signals of engine speed and battery voltage. } M
*2: This signal is sent to the ECM through CAN communication line.
N
O
P
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< FUNCTION DIAGNOSIS > - o [MR20DE]
SYSTEM DESCRIPTION '

Elsctric 1hratile

control actuator

Alr cleaner —_> ﬂ

Inteke manifold

=

EVAP canister purge
N voluma control

solenold valva

Fusl filler ¢ap =
with pressure relief

valve and vacuum Fan By
relief valve

<= Fual vapor
<%= Purge air
<= Fresh air

| Activated carbons

EVAP canister 2"

Fuel check valve

PRIBIOIE
The evaporative emission system is used to reduce hydrocarbons emitted into the atmosphere from the fuel

system. This reduction of hydrocarbons is accomplished by activated charcoals in the EVAP canister.

The fue! vapor in the sealed fuel tank is led into the EVAP canister which contains activated carbon and the
vapor is stored there when the engine is not operating or when refueling to the fuel tank.

The vapor in the EVAP canister is purged by the air through the purge line to the intake manifold when the
engine is operating. EVAP canister purge volume control solenoid valve is controlled by ECM. When the
engine operates, the flow rate of vapor controlled by EVAP canister purge volume control soleno:d valve is
proportionally regulated as the air flow increases.

EVAP canister purge volume control solenoid valve also shuts off the vapor purge line during decelerating and
idling.

EVAPORATIVE EMISSION LINE DRAWING

02162999292 EC-60 . 02162999292
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< FUNCTION DIAGNOSIS > [MR20DE]
A
Cc
D
E
F
G
H
I
J
K
L
JMBIADETOZZ
" i
1. Intake manifold 2. EVAP canister purge volume control 3. EVAP canister . M
solenoid valve ]
A.  From EVAP canister B. View with front fender protector RH  C.  From fuel tank
removed N
D. From EVAP canister purge volume
control solenoid valve
: Vehicle front '
<A :Vehi 0
NOTE: :
Do not use soapy water or any type of solvent while installing vacuum hose or purge hoses.
P
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| EVAPORATIVE EMISSION SYSTEM
< FUNCTION DIAGNOSIS > . [MR20DE]

Component Parts Location - INFOID000000004899619

@ ® ® @ ®
JMBIAQ33AZZ
1. Ignition coil {(with power transistor) 2.  PCV valve 3. Refrigerant pressure sensor
and spark plug
4.  Fuel injector 5. 'Knock sensor 6. Cooling fan motor
7. Camshaft position sensor (PHASE) 8. Engine coolant temperature sensor 9. IPDM E/R
10. ECM ] i1. Mass air flow sensor (with intake air 12. Electric throttle controf actuator
temperature senscr) - (with built in throttle position sensor

and throttle control motor)

13. EVAP canister pu‘rge volume control .
solenoid valve

1. ECM 2. IPDMER 3. Fuel pump fuse (15A}

02162999292 EC-62 : 02162999292


www.digitalkhodro.org

www.digitalkhodro.org www.digitalkhodro.org
EVAPORATIVE EMISSION SYSTEM

< FUNCTION DIAGNOSIS > | [MR20DE]

5
i, ‘éq"%‘;%“ =
Z,/’\\\\"/IL)T "
S erie
I~ c
D
1. Electric throttle contro! actuator 2. Throttle valve
{with built-in position sensor, throttle
contro! motor)
E
F
G
H
1. EVAP canister purge volume control 2. Mass air flow sensor
solenoid valve ' (with intake air temperature sensor) !
J
K
L
1. Camshatt position sensor (PHASE) 2.  Engine coolant temperature sensor M
N
O .
P

1. PCVvalve . 2. Ignition coil {with power transistor) 3.  Fuel injector
and spark plug

02162999292 EC-63 | 021 62999292
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: EVAPORATIVE EMISSION SYSTEM .

< FUNCTION DIAGNOSIS > [MR20DE}

1.

1. Intake valve timing control solencid 2. . Knock sensor

valve
<o : Vehicle front

: JMEIAG448ZZ
i. Crankshaft position sensor (POS) 2. Ground
&9 1 Vehicle front

@ l HO282

Front @ Three way
> catalyst {Under Floor) Muffler
@ . Three way ;
@ 7 catalyst (Manifold) [ |

Mo, of sensor

Location of a sensor in relation the engine air flow, starting from the
fresh air intake through to the vehicle tailpipe in order numbering 1, 2, 3, and so on

02162999292 EC-64 02162999292



www.digitalkhodro.org

www.digitalkhodro.org | www.digitalkhodro.org
EVAPORATIVE EMISSION SYSTEM

< FUNCTION DIAGNOSIS > [MR20DE]

C
JMBIAGASEZZ
D
1. Heated oxygen sensor 1 hamess 2. Heated oxygen sensor 1 3. Heated oxygen sensor 2
connector ]
4. Heated oxygen sensor 2 harness E
connector
i
F
G
H
JMBIAD349Z2Z
1. ASCD steering switch 2. CANSEL switch 3. RESUME/ACCCELERATE switch I
4, SET/COAST switch . 5. MAIN switch
J
K
L
JMBIACI48ZZ - M
1. Stop lamp switch 2. ASCD brake switch 3. Accelerator pedal position sensor
N
0
P

1. ASCD clutch‘switch 2. Data link connector
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EVAPORATIVE EMISSION SYSTEM
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JMBIA132B27
1. Fuellevel sensorunit and fuel pump 2.  Fuel pressure regulator 3. Fuel level sensor unit and fuel pump
harness connector
< :Vehicle front
Component Description  INFOmoco000ousseszo
Component Reference

Accelerator pedal position sensor EC-221. "Description”
Camshatt position sensor {PHASE) EG-151 "Descriplion”
Crankshaft position sensor (POS} EC-147. "Description”
Engine coolant temperature sensor -99 “Description®
EVAP canister purge volume control solencid valve EL-15%. Deascription”
Heated oxygen sensor 1 EC-105, "Description”
Mass air flow sensor EC-92, "Degeriplion”
Throttle position sensor : EC-102 “Descrintion” -
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‘ A
System Diagram INFOID0000090004899621
Crankshaft posttion sensor (POS) Engine speed & Piston position
Camshaft poslition sensor (PHASE)
Intake vatve S—— C
Engine coolant temperature sensor } Engine coolant temperature ECM timing cantrol timing control
solencid valva
3]
Vehicle speed
I ABS actuator and electric unit (control untt) I:-:-:-:-:-:-:-:znstp-eexn-:-n’
) E
14
= : This sfgnal Is sent through CAN communication line.
JMBIA132608 F
SyStem Description INFOID.0000000004B99022
: G
INPUT/OUTPUT SIGNAL CHART
Sensor Input signal to ECM ECM function Actuator H
Crankshaft position sensor (POS) Engine speed
Camshaft position sensor (PHASE) Piston position Intake valve Intake valve timing control |
Engine coolant temperature sensor Engine coolant temperature timing control | solenoid valve
ABS actuator and electric unit {contro! unit) Vehicle spaed”
*: This signal is sent to the ECM through CAN communication line J
SYSTEM DESCRIPTION
-------- § Oil pressure & Oli pressure
VT 7% 5 : K
conteol 3 o} i Wy Drain % Drain
vane S S8 ca
. = ._.“ sprockel IVT - L
Lock key "W PR control solenaid
TDC Intake valve
- valve pPs
Exhaust Exhaust
valve valve M
" Advance angle
N
Oli pressure
Q
) Ratantlon i ) PEIBI33IE
This mechanism hydraulically controls cam phases continuously with the fixed operating angle of the intake P

valve.

The ECM receives signals such as crankshaft position, camshaft position, engine speed, and engine coolant
temperature. Then, the ECM sends ON/OFF pulse duty signals to the intake valve timing (IVT) control sole-
noid valve depending on driving status. This makes it possible to control the shut/open timing of the intake
valve to increase engine torgue in low/mid speed range and output in high-speed range.
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Component Parts Location

INFOID:

23

WGP

JMBIAQIRZZ
1. Ignition coil (with power transistor) 2. PCV valve 3. Refrigerant pressure sensor
and spark plug
Fuel injector 5. Knock sensor : 6. Cooling fan motor
Camshaft position sensor (PHASE) 8.  Engine coolant temperature sensor 9. IPDM E/R .
10. ECM 11. Mass air flow sensor {with infake air 12. Electric throftle control actuator
temperature sensor} {with built in throttte position sensor

) and throttle control motor)
13. EVAP canister purge volume control
solenoid valve .

-1. ECM 2. IPDME/R : 3. Fuel pump fuse (15A}
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" "‘73‘*.‘

; :"' T

ﬁ o

e TN
S
o\ 1 NP
P & .\(‘f“i

= i\ '- il /:

7
‘}:'.

& kG of
SRR Zagy c
AN A
Y : e I;[“".".\'\}\\b\.‘ —, \' d
/& A JMBIAG341ZZ
' D
1.  Electric throttle control actuator 2. Throttle valve
(with built-in pesition sensor, throttie
control motor)
E
F
G
H
1. EVAP canister purge volume contral 2. Mass air fiow sensor
solenoid valve (with intake air temperature sensor) : l
J
K
L
1. Camshaft position sensor (PHASE) 2. Engine coolant temperature sensor : M
N
@]
p

1. PCVvalve 2. Ignition coil (with power transistor) 3. Fuel injector
and spark plug
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1. Refrigerant pressure sensor 2. Resister - 3. Cooling fan motor

1. Intake valve timing control solenocid 2. Knock sensor
valve

<2 : Vehicle front

IMBIAGA46ZZ
1. Crankshat position sensor (POS} 2.  Ground
<o Vehicle front
G
. @ HO2S2
Front @ Three way
catalyst (Under Floor) Muttler
@ Three way ~
catalyst {Manifoid) |
® S

Na. of sensor
Locatlon of a sensor in relation the engine air flow, starting from the
frash air intake through to the vehicie tailpipe in order numbering 1, 2, 3, and so on

JMBIA1a03GB]
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C
JMBIAGASAZE
D
1. Heated oxygen sensor 1 harness 2. Heated oxygen sensor 1 3. Heated oxygen sensor 2
connector
4. Heated oxygen sensor 2 hamess £
connector
F .
G
r
H
i
JMBIAQIM9ZZ
1.  ASCD steering switch 2. CANSEL switch 3. RESUME/ACCCELERATE switch l
4. SET/COAST switch 5. MAIN switch ;
J
K
L
JMBIAD3A8TT M
1. Stop lamp switch 2. ASCD brake switch 3. Accelerator pedal position sensor ‘
N
@
O
r{ P
JMBIAOS4TZZ

1. ASCD clutch switch 2. Data link connector
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JMBIATI2EZZ

1. Fuellevel sensor unit and fuel pump 2. Fuel pressure regulator 3.

hamess connector
<5 : Vehicle front

Fuel level sensor unit and fugl pump

Component Description . FO0coo0noossssace
Component Reference
Camshaft position sensor (PHASE) EC-151. "Description”
Crankshaft position sensor (POS) EG-147. "Descrintion”
Engine coolant temperature sensor it
Intake valve timing control solenoid valve 4 ripti
EC-72
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ON BOARD DIAGNOSTIC (OBD) SYSTEM R
Diagnosis Description ‘ INFOID:0000000004695825

INTRODUCTION
The ECM has an on board diagnostic system, which detects malfunctions related to engine sensors or actua-
tors. The ECM also records various emission-related diagnostic information including: \

C

Emission-related diagnostic inforrhation
Diagnostic Trouble Code (DTC)
Freeze Frame data
System Readiness Test (SRT) code
1st Trip Diagnostic Trouble Code (1st Trip DTC)
Test values and Test limits
Calibration |D

Diagnestic service
Service $03 of ISO 15031-5
Service $02 of ISO 15031-5 D
Service $01 of ISO 15031-5 }
Service $07 of ISO 15031-5
Service $06 of ISO 15031-5
Service $09 of ISO 15031-5

The above information can be checked using procedures'listed in the table below. . F
x: Applicable —: Not applicable

DTC 1st trip DTC F’eez;';’ame SRT code Test value 5

GST X X % X X

ECM x x* —_ — —_
*: When DTC and 1st trip DTC simultaneously appear on the display, they cannot be clearly distinguished from each other. H
The malfunction indicator (MIL) on the instrument panel lights up when the same malfunction is detected in
two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode. (Refer to EC-269

"Fail Safe".) ' i
TWO TRIP DETECTION LOGIC '
When a malfunction is detected for the first time, 1st trip DTC is stored in the ECM memory. The MIL will not J

light up at this stage. <1st trip>
_If the same malfunction is detected again during the next drive, the DTC and Freeze Frame data are stored in
the ECM memory, and the MIL lights up. The MIL lights up at the same time when the DTC is stored. <2nd
trip> The “trip” in the “Two Trip Detection Logic” means a driving mode in which self-diagnosis is performed K
during vehicle operation. Specific on board diagnostic items will cause the ECM to light up or blink the MIL,
and store DTC and Freeze Frame data, even in the 1st trip, as shown below. _
- x: Applicable —: Not applicable {

DTG

MIL 1t trip DTC

1st tri 2nd tri ! .
tems P P Asttip | 2ndtip | tsttrip si';ilg‘ﬁ M

Blinking Ltg:sng Blinking '-'9:;"9 displaying | displaying | displaying| "

Misfire {(Possible three way catalyst \
damage) — DTC: P0300 - P0304 is x ~ - — — _ x — N

being detected

Mistire {Possible three way catatyst '
damage) — DTC: PG300 - P0304 is - — X — — X — — O
being detected .

One trip detection diagnoses (Re-
ferto EC-272, "DTC Index".}

Except above _ — _ X — % x —

DTC AND FREEZE FRAME DATA ’

DTC and 1st Trip DTC '
The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest self-diagnostic
result obtained. If the ECM memory was cleared previously, and the 1st trip DTC did not reoccur, the 1st trip
DTC will not be displayed.

4
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If a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM memory. The MIL will not
light up (two trip detection logic). If the same malfunction is not detected in the 2nd trip (meeting the required
driving pattern), the 1st trip DTC is cleared from the ECM memory. If the same malfunction is detected in the
- 2nd trip, both the 1st trip DTC and DTC are stored in the ECM memory and the MIL lights up. In other words,
the DTC is stored in the ECM memory and the MIL lights up when the same malfunction occurs in two consec-
utive trips. If a 1st trip DTC is stored and a non-diagnostic operation is performed between the 1st and 2nd
trips, only the 1st trip DTC will continue to be stored. For malfunctions that blink or light up the MIL during the
1st trip, the DTC and 1st trip DTC are stored in the ECM memory.
Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFOCRMATION".
For malfunctions in which 1st trip DTCs are displayed, refer to “EMISSION-RELATED DIAGNOSTIC INFOR-
MATION {TEMS". These items are required by Iegal regulations to continuously monitor the system/compo-
nent.
1st trip DTC is specified in Service $07 of ISO 15031-5. 1st trip DTC detection occurs without lighting up the
MIL and therefore does not warn the driver of a malfunction. However, 1st trip DTC detection will not prevent
the vehicle from being tested, for example during Inspection/Maintenance (I/M) tests.
When a 1st trip DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze Frame
data as specified in Work Flow procedure Step 2, refer to EC-6, "Work Flow". Then perform DTC CONFIRMA-
TION PROCEDURE or Component Function Check to try to duplicate the malfunction. If the maffunction is
duplicated, the item requires repair.

Freeze Frame Data

The ECM records the driving conditions such as fuel system status, calculated ioad value, engine coolant tem-
perature, short term fuel trim, long term fuel trim, engine speed, vehicle speed, absolute throttle position, base
fuel schedule and intake air temperature at the moment a malfunction is detected.

Data which are stored in the ECM memory, along with the 1st trip DTC. The data, stored together with the DTC
data, are called freeze frame data and displayed on GST. |

Only one set of freeze frame data can be stored in the ECM. it is updated each time a different 1st trip DTC is
detected. However, once freeze frame data (2nd trip detection/MIL on) is stored in the ECM memory. Remem-
ber, only one set of freeze frame data can be stored in the ECM. The ECM has the following priorities to

update the data.
Priority ltems
’ Freeze frame data Misfire — DTC: PO300 - P0304
Fuel injection System Function — DTC: PO171, P0172
2 Except the above items (Includes CVT related items)

For example, the EGR malfunction (Priority: 2) was detected and the freeze frame data was stored in the 2nd
trip. After that when the misfire (Priority: 1) is detected in another trip, the freeze frame data will be updated
from the EGR malfunction to the misfire. However, once freeze frame data is stored in the ECM memoty. If
freeze frame data is stored in the ECM memory and freeze frame data with the same priority occurs later, the
first (original) freeze frame data remains unchanged in the ECM memory.

Both freeze frame data (along with the DTCs) is cleared when the ECM memory is erased. Procedures for

clearing the ECM memory are described in “HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFOR-
MATION".

How to Read DTC and 1st Trip DTC

@With GST

GST (Generic Scan Tool) Examples: P0340, P1148, P1706, etc.
These DTCs are prescribed by 1SO 15031-6.

&No Tools

The number of blinks of the MIL in the Diagnostic Test Mode Il (Self-Diagnostic Results) indicates the DTC.
Example: 0340, 1148, 1706, etc.

These DTCs are controlied by NISSAN.

* 1st trip DTC No. is the same as DTC No.

* Output of a DTC indicates a malfunction. However, GST or the Diagnostic Test Mode Il do not indi-

cate whether the malfunction is still occurrlng or has occurred in the past and has returned to nor-
mal.

How to Erase DTC and 1st Trip DTC

@ With GST
NOTE:
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If the ignition switch stays ON after repair work, be sure to turn ignition switch OFF once. Wait at least

10 seconds and then turn it ON (engine stopped) again. A
Select Service $04 with GST {Generic Scan Tool}. :

=) No Tools

NOTE

If the ignition swuch stays ON after repair work, be sure to turn ignition switch OFF once. Wait at least ‘

10 seconds and then turn it ON (engine stopped} again.

Erase DTC in ECM. Refer to HOW TO ERASE DIAGNOSTIC TEST MODE Il (SELF-DIAGNOSTIC

RESULTS).

+ If the battery is disconnected, the emission-related diagnostic information will be lost within 24
hours.

+ The following data are cleared when the ECM memory is erased. D

Diagnostic trouble codes

1st trip diagnostic trouble codes

Freeze frame data

- System readiness test (SRT) codes : E
- Test values

Actual work procedures are explained using a DTC as an example. Be careful so that not only the DTC, but all

of the data listed above, are cleared from the ECM memory during work procedures. F

SYSTEM READINESS TEST (SRT) CODE

" System Readiness Test (SRT) code is specified in Service $01 of ISO 16031-5.
As part of an enhanced emissions test for Inspection & Maintenance (I/M), certain states require the status of G
SRT be used to indicate whether the ECM has completed self-diagnosis of major emission systems and com-
ponents. Completion must be verified in order for the emissions inspection to proceed.
If a vehicle is rejected for a State emissions inspection due to one or more SRT items indicating “INCMP”, use
the information in this Service Manual to set the SRT to “CMPLT". A
In most cases the ECM will automatically complete its self-diagnosis cycle during normal usage, and the SRT
status will indicate “CMPLT” for each application system. Once set as “CMPLT”, the SRT status remains
“CMPLT"” until the self-diagnosis memory is erased. l
Occasionally, certain portions of the self-diagnostic test may not be completed as a result of the customer's
normal driving pattemn; the SRT will indicate “INCMP” for these items. .

- NOTE:
The SRT will also indicate “INCMP” if the self-diagnosis memory is erased for any reason or if the ECM mem- !
ory power supply is interrupted for several hours. '
If, during the state emissions inspection, the SRT indicates “CMPLT” for all test items, the inspector wiil con-
tinue with the emissions test. However, if the SRT indicates “INCMP” for one or more of the SRT items the K
vehicle is retumed to the customer untested.
NOTE: .
If MIL is ON during the state emissions inspection, the vehicle is also returned to the customer untested even |
though the SRT indicates “CMPLT” for all test items. Therefore, it is |mportant to check SRT ("CMPLT") and
DTC (No DTCs) before the inspection.

_SRT ltem M
The table below shows required self-dlagnostlc items to set the SRT to “CMPLT™.

SRT item Peg‘:ig’r‘i?ynce Required sell-diagnostic ltems to set the SRT to "GMPLT" Cofespondng i
CATALYST 2 Three way catalyst function P0420 '
HO25 1 Heated oxygen sensor 1 P1133 O
Heated oxygen sensor 1 . P1143
Heated oxygen sensor 1 P1144
Heated oxygen senéor 2 ‘ Po138 P
Heated oxygen sensor 2 P1146
Heated oxygen sensor 2 P1147
HO2S HTR 1 Heated oxygen sensor 1 heater PO135
Heated oxygen sensor 2 heater | PO141

SRT Set Timing
02162999292 _ EC-75 : 02162999292
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SRT is set as "CMPLT" aiter self- dlagn03|s has been performed one or more times. Completion of SRT is

done regardless of whether the result is OK or NG. The set tlmlng is different between OK and NG results and
is shown in the table below.

Example
Self-diagnosis result ] ] Ignition cycle
Diagnosis «ON— OFF «<ON— OFF «ON- OFF «ON-
All OK Case 1 P0400 OK (1) - OK (2) —©
P0402 OK (1) —) —) OK (2)
P1402 oK (1) oK (2) —@ —©@
SRT of EGR “CMPLT" “CMPLT" “CMPLT" “CMPLT"
Case 2 P400 OK (1) —) —) — 1)
P0402 — (o) Z0) oK (1) -
P1402 OK (1) OK (2} —{2) — @
" SRT of EGR "INCMP" “INCMP" “CMPLT" “CMPLT"
NG exists Case 3 P0400 oK oK — —
P0402 = = — —
NG
P1402 NG — NG (Consecutive
NG)
(s el st trip DTC - 1sitpDTC | @{CON)
SRT of EGR “INCMP” “INCMP” “INCMP” “CMPLT"

OK: Self-diagnosis is camied out and the result is OK.
NG: Self-diagnosis is carried out and the resuilt is NG.
—: Self-diagnosis is not carried out.
When all SRT related self-diagnoses showed OK results in a single cycle (Ignition OFF-ON-OFF), the SRT will
indicate "CMPLT". — Case 1 above
When all SRT related self-diagnoses showed OK results through several different cycles, the SRT will indicate
“CMPLT"” at the time the respective self-diagnoses have at least one OK result. — Case 2 above
If one or more SRT related self-diagnoses showed NG results in 2 consecutive cycles, the SRT will also indi-
cate “CMPLT". — Case 3 above _
The table above shows that the minimum number of cycles for setting SRT as “INCMP” is one (1) for each
self-diagnosis (Case 1 & 2) or two (2) for one of self-diagnoses (Case 3). However, in preparation for the state
emissions inspection, it is unnecessary for each self-diagnosis to be executed twice (Case 3) for the following
reasons:
« The SRT will indicate “CMPLT” at the time the respective self-diagnoses have one (1) OK result.
* The emissions inspection requires “CMPLT” of the SRT only with OK self-diagnosis results.
* When, during SRT driving pattern, 1st trip DTC (NG) is detected prior to “CMPLT” of SRT, the self-diagnosis
memory must be erased from ECM after repair.
» If the 1st trip DTC is erased, all the SRT will indicate “INCMP”.
NOTE:
SRT can be set as “CMPLT" together with the DTC(s). Therefore, DTC check must always be carried out
prior to the state emission inspection even though the SRT indicates “CMPLT".

SRT Service Procedure
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if a vehicle has failed the state emissions inspection due to one or more SRT items |nd|cat|ng “INCMP”, review
the flowchart diagnostic sequence on the next figure. A
[ venicte rejected by 1M |
3
h J
[ stan C
Y DTG D
Check for DTG l——i-l Repair malfunction(s} and erase DTC. ]
No DTC
E
¥
Check SRT status
Refer to “How 1o Display SRT Status”.
All "CMPLT" Any "INCMP™ F
¥ .
| Pastorm road test - G
Retfar to "How lo Set SRT Code". -
' H
y
Recheck for DTC |ﬁ—| Aepalr malfunction(s) and erase DTC. |
No OTC
h 4 Any J
Check f SAT "“CMPLT". - “INCMP~ -
Releecr too‘f:gw o Disptay SRAT Status”. —.I LD R e G, ]
All “CMPLT" K
. ¥ v
I End L
- JMBtms?sﬁgJ M
How to Display SRT Code
@WITH GST
Selecting Service $01 with GST {Generic Scan Tool) N
MALFUNCTION INDICATOR (MIL) -
Description
The MIL is located on the instrument panel. o
1. The MIL will light up when the ignition. switch is tumed ON with- ' / '
out the engine running. This is a bulb check. ~ \ -
If the MIL does not light up, check MIL circuit. Refer to EC-254. P
“Diagnosis Procedure”. !
2. When the engine is started, the MIL should go off. —_ -
If the MIL remains on, the on board diagnostic system has
detected an engine system malfunction. -~ / ‘ \ ~
SATES2)
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On Board Diagnostic System Function
The on board diagnostic system has the following four functions.

Diagnostic Test KEY and ENG Function Explanation of Function

Mode Status ’

Mode 1 Ignition switch in | BULB CHECK . This function checks the MIL bulb for damage (blown, open
ON position circuit, etc.).

If the MIL does not come on, check MIL circuit.

)
=

e

Engine stopped

R

m

ngine running MALFUNCTION This is a usual driving condition. When a malfunction is de-
WARNING tected twice in two consecutive driving cycles (two trip de-
tection logic), the MIL will light up to inform the driver that a
malfunction has been detected.

The following malfunctions will light up or blink the MIL in
the 1st trip.

+ Misfire (Possible three way catalyst damage)

+ One trip detection diagnoses

. Mede I Ignition switch in | SELF-DIAGNOSTIC This function allows DTCs and 1st trip DTCs to be read.
ON position RESULTS ’

{"%

N
g

Engine stopped

S
S,

Engine running HEATED OXYGEN SENSOR 1 | This function allows the fuel mixture condition (lean or rich),
MONITOR monitored by heated oxygen sensor 1, to be read.

&

Diagnostic Test Mode | — Bulb Check

in this mode, the MIL on the instrument panel should stay ON. If it remains OFF, check MIL circuit. Refer to
EC-254, "Component Fuaction Check".

Diagnostic Test Mode | — Malfunction Warming

MIL, : ’ Condition
ON When the malfunction is detected.
OFF No malfunction. z

This DTC number is clarified in Diagnostic Test Mode Il (SELF-DIAGNOSTIC RESULTS}

Diagnostic Test Mode If — Self-diagnostic Results

In this mode, the DTC and 1st trip DTC are indicated by the number of blinks of the MIL as shown below.

The DTC and 1st trip DTC are displayed at the same time. If the MIL does not illuminate in diagnostic test
mode | (Malfunction waming), all displayed items are 1st trip DTCs. If only one code is displayed when the MIL
illuminates in diagnostic test mode || (SELF-DIAGNOSTIC RESULTS), it is a DTC; if two or more codes are
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displayed, they may be either DTCs or 1st trip DTCs. DTC No. is same as that of 1st trip DTC. These uniden-
tified codes can be identified by using the GST. A DTC will be used as an example for how to read a code. A

Example: DTC No. 1217 and 0335

Change of
DTC numbar
Indication 1 Indication
| 1217 T 0335
0.6 0.3 0.6
] b —]  |—
C
ON— — 0N B
D
OFF U o)
1.0 1.0 1.8
iy - E
b H =4
0.6 0.3 0.3 .
1.8 1.6 1.3 . 2.1
U |
0.3 Unit: seconds =
PBIA3S0SE

A particular trouble code can be |dent|f|ed by the number of four-digit numeral flashes. The “zero” is indicated
by the number of ten flashes. The length of time the 1,000th-digit numeral flashes on and off is 1.2 seconds
consisting of an ON (0.6-second) - OFF (0.6-second) cycle ,
The 100th-digit numeral and lower digit numerals consist of a 0.3-second ON and 0.3-second OFF cycle.

A change from one digit numeral to another occurs at an interva! of 1.0-second OFF. In other words, the later  H
numeral appears on the display 1.3 seconds after the former numeral has disappeared.

A change from one trouble code to another occurs at an interval of 1.8-second OFF.

In this way, all the detected malfunctions are classified by their DTC numbers. The DTC 0000 refers to no mal-
function. (See EC-272  'DTC Index’.)

The DTC can be erased from the back up memory in the ECM by depressing accelerator pedal. Refer to
“HOW TO ERASE DIAGNOSTIC TEST MODE Il (SELF-DIAGNOSTIC RESULTS)".

» If the battery is disconnected, the DTC will be lost from the backup memory within 24 hours. . J
» Be careful not to erase the stored memory before starting trouble diagnoses.

Diagnostic Test Mode Il — Heated Oxygen Sensor 1 Monitor
In this mode, the MIL displays the condition of the fuel mixture (lean or rich) which is monitored by the heated K
oxygen sensor 1,

MIL Fuel mixture condition in the exhaust gas Air fuel ratio feedback control condition L

ON Lean ' A
Closed loop systemn
OFF : Rich 7 y
"Remains ON or OFF ' Any condition Open loop system

*: Maintains conditions just before switching to open loop.

To check the heated oxygen sensor 1 function, start engine in the Diagnostic Test Mode !t and warm it up until N
engine coolant temperature indicator points to the middle of the gauge.

Next run engine at about 2,000 rpm for about 2 minutes under no load conditions. Then make sure that the
MIL comes ON more than 5 times within 10 seconds with engine running at 2,000 rpm under no load.

MIL FLASHING WITHOUT DTC o)
If the ECM is in Diagnostic Test Mode I, MIL may flash when engine is runnlng In this case, check ECM diag-
nostic test mode. How to switch the dlagnostlc test (function) modes, and details of the above functlons are
described later. Refer to “How to Switch Diagnostic Test Mode”. , ' p

How to Switch Diagnostic Test Mode

NOTE:

« It is better to count the time accurately with a clock.

+ It is impossible to switch the diagnostic mode when an accelerator pedal position sensor circuit has
a malfunction.

* Always ECM returns to Diagnostic Test Mode | after ignition switch is turned OFF.

HOW TO SET DIAGNOSTIC TEST MODE |l (SELF-DIAGNOSTIC RESULTS})
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Confirm that accelerator pedal is fully refeased, turn ignition switch ON and wait 3 seconds.
Repeat the following procedure quickly five times within 5 seconds.

Fully depress the accelerator pedal.

Fully release the accelerator pedal.

Wait 7 seconds, fully depress the accelerator pedal and keep it for approx. 10 seconds untii the MIL starts
blinking.

4. Fully release the accelerator pedal.
ECM has entered to Diagnostic Test Mode |l (Self-diagnostic results).

wo N

NOTE:
Wait until the same DTC (or 1st trip DTC) appears to conflrm all DTCs certainly.
Ignition ON[
switch OFF b — Diagnostic test mode Ul
Within 7 sec. (Seli-diagnostic resufts) More than
‘|3 sec. 5 gac. : starls. 1088C.  Erasing ECM
Fully . memory
72343 Py . -
Accalerator depressed Approx. 10 sec. ~ )~ =y
pedal Fully )
released
Diagnos:ic test mode Mode | Mode i} Mode |
PBIE0CE2E

HOW TO SET DIAGNOSTIC TEST MODE Il (HEATED OXYGEN SENSOR 1 MONITOH)
1. Set the ECM in Diagnostic Test Mode [l (Self-diagnostic resuits)
2. Start Engine.
ECM has entered to Diagnostic Test Mode Il {Heated oxygen sensor 1 monitor).
HOW TO ERASE DIAGNOSTIC TEST MODE |l (SELF-DIAGNOSTIC RESULTS)
1. Set ECM in Diagnostic Test Mode Il (Self-diagnostic results).
2. Fully depress the accelerator pedal and keep it for more than 10 seconds.
The emission-related diagnostic information has been erased from the backup memory in the ECM.
3. Fully release the accelerator pedal, and confirm the DTC 0000 is displayed.

OBD System Operation Chart

Relationship Between MIL, 1st Trip DTC, DTC and Detectable ltems

* When a malfunction is detected for the first time, the 1st trip DTC is stored in the ECM memory. :

* When the same malfunction is detected in. two consecutive trips, the DTC and the freeze frame data are
stored in the ECM memory, and the MIL will come on.

» The MIL will go_off after the vehicle is driven 3 times (pattem B} with no maifunctlon The drive is counted
only when the recorded driving pattern is met (as stored in the ECM). If another malfunction occurs while
counting, the counter will reset,

* The DTC and the freeze frame data will be stored untll the vehicle is driven 40 times {pattern A) without the
same malfunction recurring (except for Misfire and Fuel! Injection System). For Misfire and Fue! Injection
System, the DTC and freeze frame data will be stored until the vehicle is driven 80 times (pattern C) without

_ the same malfunction recurring.
* The 1st trip DTC is not displayed when the self-diagnosis results in OK for the 2nd trip.

Summary Chart
ltems Fuel Injection System Misfire Other
- MIL {goes off) ' 3 (pattern B} 3 (pattem B) 3 (pattern B)
DTC, Freeze Frame Data (no | - 80 (pattem C) 80 (pattem C) 40 (pattern A)
display} i :
1st Trip DTC (clear) 1 {pattemn G}, *! 1 (pattern C), *! 1 {pattern B)

For details about pattems B and C under “Fuel injection System" and *Misfire”, see “EXPLANATION FOR DRIVING PATTERNS FOR
"MISFIRE <EXHAUST QUALITY DETERIORATION>", “FUEL INJECTION SYSTEM".

For details about pattemns A and B under Other, see “EXPLANATION FOR DRIVING PATTERNS FOR "MISFIRE <EXHAUST QUALITY
DETERIORATION>”, “FUEL INJECTION SYSTEM™.

*1: Clear timing is at the moment OK is detected.
. 2: Clear timing is when the same malfunction is detected in the 2nd trip.
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Explanation for Driving Patterns for “Misfire <Exhaust Quality Deterioration>", “Fuel Injection System”
<Driving Patterm B> ! A
Driving pattern B means the vehicle operation as follows:

All components and systems should be monitored at least once by the OBD system.

» The B counter will be cleared when the malfunction is detected once regardless of the driving pattem.

» The B counter will be counted up when driving pattern B is satisfied without any malfunction.

+ The MIL will go off when the B counter reaches 3. (*2 in “OBD SYSTEM OPERATION CHART")

<Driving Pattern C>

Driving pattern C means the vehicle operation as follows: C

The following conditions should be satisfied at the same time:

Engine speed: (Engine speed in the freeze frame data) +375.rpm

Calculated load value: (Calculated load value in the freeze frame data) x (1£0.1) [%] D

Engine coolant temperature (T) condition: '

* When the freeze frame data shows lower than 70°C (158°F), T should be lower than 70°C (1568°F).

» When the freeze frame data shows higher than or equal to 70°C (158°F}, T should be hlgher than or equal to

70°C (158°F).

Example:

If the stored freeze frame data is as follows: :

Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (1 76°F) . F

To be satisfied with driving pattern C, the vehicle should run under the following conditions: '

Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more than Y(i)"c

{158°F) |

» The C counter will be cleared when the malfunction is detected regardless of vehicle conditions above. G

» The C counter will be counted up when vehicle conditions above is satisfied without the same malfunction.

« The DTC will not be displayed after C counter reaches 80. '

= The 1st trip DTC will be cleared when C counter is counted once without the same malfunction after DTCis
stored in ECM.

Explanation for Driving Patterns Except for “Misfire <Exhaust Quality Deterioration>”, “Fuel Injectlon System”
<Driving Pattern A>

Engine
coolant °C (°F)
IBITIpel’III.ITE \j
{1) Engine coolant lemperature should go aver 70°C (158°F)
70 (158)
40 {104) K
20 (68)
: {2) Engine coolanl temperature should change more than 20°C
1 ! [6B°F) atter starting engine. .
. 1 {ime —e—
IGN ON IGN OFF | L
[
. 1
Srgne ' ll t N to “OFF".
spead | l/-t:i] Ignition switch should be changed from “ON" to *
|
|
rpm : | — (4} Engine speed shoutd go over 400 rpm. - ‘ M
f I
I .
400 fm e — — — — —— g ————-
o I 1 N
B AECSTA
» The A counter will be cleared when the malfunction is detected regardless of (1) - (4). '
» The A counter will be counted up when (1) - (4) are satisfied without the same malfunction. o

* The DTC will not be displayed after the A counter reaches 40.
<Driving Pattern B>

Driving pattern B means the vehicle operation as follows:

All components and systems should be monitored at least once by the OBD system. P
+ The B counter will be cleared when the malfunction is detected once regardless of the driving pattem.

* The B counter will be counted up when driving pattern B is satisfied without any malfunctions.

» The MIL will go off when the B counter reaches 3 (*2 in OBD SYSTEM OPERATION CHART}.

Diagnosis Tool Function - INFOD 00000000MsS582T

DESCRIPTION
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Generic Scan Tool (OBDII scan tool) complying with 1ISO 15031-5 [Goneric Scan Tool (GST): Sampre
has several functions explained below.
ISO9141 is used as the protocol.
The name “GST” or “Generic Scan Tool” is used in this service man-
ual. 2
SEF139P
FUNCTION
Diagnostic Service Function
‘. This diagnostic service gains access to current emission-related data values, including an-
Service $01 READINESS TESTS alog inputs and outputs, digital inputs and outputs, and system status information.
. This diagnostic service gains access to emission-related data value which were stored by
Service 502 | (FREEZE DATA) ECM during the freeze frame. For details, refer to EC-272. "DTC_Index’.
Service $03 DTCs This diagnostic service gains access to emission-related power train trouble codes which
were stored by ECM.
This diagnostic service can clear all emission-related diagnostic information, This in-
cludes:
« Clear number of diagnostic trouble codes (Service $01)
. ‘ " | » Clear diagnostic trouble codes (Service $03)
Sepvice $94 | GLEAR DIAG INFO * Clear trouble code for freeze frame data (Service $01)
* Clear freeze frame data (Service $02)
* Reset status of system monitoring test (Service $01)
= Clear on board rmonitoring test results {Service $06 and $07)
. This diagnostic service accesses the results of on board diagnostic monitoring tests of
Service 308 ISR BOARDNE S specific components/systems that are not continucusly monitored.
i This diagnostic service enables the off board test drive to obtain test results for emission-
Service $07 (ON BOARD TESTS) related powertrain components/systems that are continuously monitored during normal
driving conditions.
Service $08 —_ | This diagnostic service is not applicable on this vehicle.
. This diagnostic service enables the off-board test device 10 request specific vehicle infor- |
Service 509 | (CALIBRATION D) mation such as Vehicle Identification Number (VIN) and Calibration IDs.

INSPECTION PROCEDURE
1.  Tum ignition switch OFF.
2. Connect “GST” to data link connector, which is located under LH dash panel near the hood opener han-

die.
3. Tum ignition switch ON,
4. Enter the program according to instruction on the screen or in

the operation manual, VTX GENERIC OBD 1

(*: Regarding GST screens in this section, sample screens are PROGRAM CARD

shown.)

Press [ENTER]
Sample screen” SEF398S
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5. Perform each diagnostic mode according to each service proce- ' .
dure. - b OBD Il FUNCTIONS A
. For further information, see the GST Operation Manual of | FO: DATA LIST . i

“ F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

F4: CLEAR DIAG INFO
F5: 02 TEST RESULTS
t
F7: ON BOARD TESTS = c
F8: EXPAND DIAG PROT

F9: UNIT CONVERSION 1

i 1
Sample screen® SEF416S

the tool maker.

#

G

e
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COMPONENT DIAGNOSIS

- POWER SUPPLY AND GROUND CIRCUIT
-Diagnosis Procedure R —

1.cHECK GROUND CONNECTION
1. Turn ignition switch OFF.
2. Check ground connection E21 and £38. Refer to Ground Inspection in Gi-40, "Circuit Inspection”.

Is the jnspection result normai?
YES >>GOTOZ2. )
NO >> Repair or replace ground connection.

2.CHECK ECM GROUND CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connectors.
2. Check the continuity between ECM harness connector and ground.

ECM
Ground Continuity
Connector Terminal - .
10
F7
13 Ground Existed
Ei6 108

3. Also check hamess for short to power.

Is the inspection result normal?
YES >>GOTOA4. -
NO >» GO TO 3.

3.DETECT MALFUNCTIONING PART

Check the following.
* Harness connectors F121, E7
* Harness for open or short between ECM and ground

>> Repair open circuit or short to power in harness or connectors.
4.CHECK ECM POWER SUPPLY CIRCUIT-I ;
1. Reconnect ECM harness connectors,

2. . Turn ignition switch ON.
3. Check the voltage between ECM harness connector terminals.

ECM
+ Voltage
Connector
Terminal Terminal
E16 93 108 Battery voltage

| e inspection result normal?

YES >>GOTOS.
NO »>> GO TO 5.

5.peTECT MALFUNCTIONING PART

Check the following.

* 10 A fuse {No. 54)

* Harness connectors M77, E105

» Hamess for open or short between ECM and fuse

>> Repair open circuit or short to ground or short to power in harness or connectors.
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6.CHECK ECM POWER SUPPLY CIRCUIT-II

A
1. Tum ignition switch OFF and walt at least 10 seconds.
2. Tum ignition switch ON.,
Check the voltage between ECM harness connector terminals under the following condmon
ECM
+ - Condition Voltage C
Connector
Terminal Terminal
-, . After turning ignition switch OFF, battery voltage will exist
_ E16 ‘ 105 108 Ignition switch: ON — OFF for a few seconds, then drop approximately OV. D
ls the inspection result normal?
YES >>GOTO7,
NO >>GOTOS. E
7 .CHECK ECM POWER SUPPLY CIRCUIT-III .
1. Turn ignition switch ON. ‘ ' £
2. Check the voltage between IPDM E/R harness connector and ground. :
IPDM E/R - ' G
Ground Voltage
Connector Terminal
Et1 10 Ground Battery voltage
Is the inspection result normal? H
YES >>GOTOS.
NO >> Replace IPDM E/R. |
8.CHECK INTERMITTENT INCIDENT
Refer to GI-38. "Intermittent Incident’. ' ,
J
>> INSPECTION END
9.CHECK ECM POWER SUPPLY CIRCUIT-IV K
1. Tumn ignition switch OFF and wait at least 10 seconds.
2. Check the voltage between ECM harness connector terminals.
L.
ECM
+ - Voliage
Connector Terminal Connector Terminal M
F7 32 E16 108 Battery voltage
Is the inspection result normal? N

YES »>>GOTO13.
NO >> GO TO 10.

10.cHECK ECM POWER SUPPLY CIRCUIT-V | ' o

1. Disconnect ECM hamess connector.
2. Disconnect IPDM E/R harness connector.

3. Check the continuity between ECM haress connector-and IPDM E/R hamess connector. P
ECM IPDM E/R ,
Continuity
Connector Terminal Connector Terminal
F7 32 EM 15 Existed

4, Also check harness for short to ground and short to power.
[s the inspection result normal?
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YES >>GOTO 12. '
NO >>GOTO 11.

11.DETECT MALFUNCTIONING PART

Check the following.
* Harness connectors E6, F123
* Hamess for open or short between ECM and IPDM E/R

>> Repair open circuit or short to ground or short to power in hamess or connectors.
12.cHECK 20A FUSE

1. Remove 20A fuse (No. 52) from IPDM E/R.
2. Check 20A fuse.

Is the inspection result normal?

YES >>GOTO 14,
NO >> Replace 20A fuse.

1 3.CHECK ECM POWER SUPPLY CIRCUIT-VI

1. Disconnect ECM hamess connector.
2. Disconnect IPDM E/R hamess connector.
3. Check the continuity between ECM harness connector and IPDM EIH harness connector.

ECM IPDM E/R
Connector Teminal Connector Terminal
E16 105 E11 9 - Existed

4. Also check harness for short to ground and short to power.
Is the inspection result normai?
YES >>GOTO 14,
NO >> Repair open circuit or short to ground or short power in hamess or connectors.

14.CHECK INTERMITTENT INCIDENT

Refer to G1-38, "Intermittent Incident”.

Is the inspection result normal?
YES >> Replace IPDM E/R.
NO >> Repair or replace harness or connectors.

Continuity
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U1000, U1001 CAN COMM CIRCUIT A
Description ' INFOID D000000004a03332

CAN (Controller Area Network) is a serial communication line for real time application. It is an on-vehicle mul- iz}
tiplex communication line with high data communication speed and excellent error detection ability. Many elec-
tronic control units are equipped onto a vehicle, and each control unit shares information and links with other
control units during operation (not independent). In CAN communication, control units are connected with 2
communication lines (CAN H line, CAN L line) allowing a high rate of information transmission with less wiring.
Each control unit transmits/receives data but selectively reads required data only. :

DTC LOgIC INFOID-0000000004859833 D
DTC DETECTION LOGIC
‘ E
DTC No. Troubl:acrlrl‘aegnoss DTC detecting condition ' Possible cause
When ECM ié not transmitting or receiving CAN com- | ' =
U1000 ‘ ‘ munication signal of OBD (emission-related diagno- '
CAN communication | $is) for 2 seconds or more. * Hamess or connectors
- - (CAN communication line is open or
line When ECM is not transmitting or receiving CAN com- | ghorted)
uioo1 munication signal other than OBD {emission-related . G
diagnosis) for 2 seconds or more. _
DTC CONFIRMATION PROCEDURE : H
1 .PERFORM DTC CONFIRMATION PROCEDURE
1. Tum ignition switch ON and wait at least 3 seconds. '
2. Check 1st trip DTC. i
Is 1sttrip DTC detected? :
YES »>» EC-87, "Diagnosis Procedure”. :
NO  >> INSPECTION END c
Diagnosis Procedure INFOID. 0000000004899854
Go to LAN-11, "Troubile Diagno is Procedure”. K
) L
M
: N
%
o .
P

02162999292 . . ' EC-87 02162999292


www.digitalkhodro.org

www.digitalkhodro.org www.digitalkhodro.org .

'U1010 CONTROL UNIT (CAN)

< COMPONENT DIAGNOSIS > ~ [MR20DE]
U1010 CONTROL UNIT (CAN) |
Description | WFOI oomaaoooDiessecs

CAN (Controller Area Network) is a serial communication line for real time application. It is an on-vehicle mul-
tiplex communication line with high data communication speed and excellent error detection ability. Many elec-
tronic control units are equipped onto a vehicle, and each contro! unit shares information and links with other
control units during operation (not independent). In CAN communication, control units are connected with 2
communication lines (CAN H line, CAN L line) aliowing a high rate of information transmission with less wiring.
Each control unit transmits/receives data but selectively reads required data only.

DTC Logic . —

DTC DETECTION LOGIC

DTC No. Trouble diagnosis name DTC detébting condition Possible cause
U1010 | CAN communication bus | YYhen detecting error during the initial diagno- | | -y '
sis of CAN controller of ECM.
DTC CONFIRMATION PROCEDURE
1 .PERFORM DTG CONFIRMATION PROCED_UHE
1. Tumn ignition switch ON.
2. Check 1sttrip DTC.
1st trip DTC detected?
YES >»> Goto EC-88. "Diagnosis Procedure”.
- NO  >>INSPECTION END :
Diagnosis Procedure INFOTD 0000000004899857

1.INSPECTION START

1. Erase DTC.

2. Perform DTC CONFIRMATION PROCEDURE.
See EC-88, “DIC Logic".

3. Check DTC.

Is the DTC U1010 displayed again?
YES >>GOTO2.
NO  >>INSPECTION END

2 .REPLACE ECM

1. Replace ECM.

- 2. Goto EC-13, "ADDITIONAL SERVICE WHEN REPLACING CONTROL UNIT : Spacial Regai[ Heguiré-
ment”.

>> INSPECTION END
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POO11 IVT CONTROL , .
DTC Logic| | S —

DTC DETECTION LOGIC ,
NOTE:

If DTC P0011 is displayed with DTC P1111, first perform the trouble diagnosis for EC-164, "DTC | oqic".

C
DTC No. Trouble diagnosis Detecting condition Possible cause
name
» Crankshaft pasition sensor (POS) D
» Camshafl position sensor (PHASE)
= intake valve control solenoid valve
Intake valve timing There is a gap between angle of target and » Accumulation of debris to the signal pick-up
POO11 : £
control performance phase-control angle degree. portion of the camshaft
a « Timing chain installation
* Foreign matter caught in the oil groove forin-
take valve timing control E
Diagnosis Procedure ' | WroD200000000439853
1 .CHECK OIL PRESSURE WARNING LAMP - g
1. Start engine.
2. Check oil pressure warning lamp and confirm it is not illumi-
nated. . H

Is oil pressure warning lamp illuminated? \ \ ‘ / /
YES >> Goto LU-14 “inspection”.

NO >>GOTO2 ~ %‘ !
. I P—

!

PBIABS56J

2.CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE

Refer to EC-Q0. "Component Inspection”. j

' 1s the inspection result normal? L
YES >>GOTOS.
NO. >> Replace intake valve timing control solenoid valve.

3.CHECK CRANKSHAFT POSITION SENSOR (POS) ' . | M
Refer to EC-150. "Component Inspection”. '
Is the inspection result normal? ' N

YES >>GOTO4. '
NO >> Replace crankshaft position sensor (POS}).

4.CHECK CAMSHAFT POSITION SENSOR (PHASE) O
Refer to EC-153, "Component Inspection”.

Is the inspection result normal?
YES >>GOTOS. : P
NO >> Replace camshaft position sensor (PHASE).

5.CHECK CAMSHAFT (INTAKE)
Check the following.
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* Accumulation of debris to the signal plate of camshaft (1) rear end '
* Chipping signal plate of camshaft rear end

s the inspection result normal?

YES >>GOTOGS. ‘ .
NO >> Remove debris and clean the signal plate of camshaft
rear end or replace camshatft.

PBIADSSTY

6.cHECK TIMING CHAIN INSTALLATION.

Check service records for any recent repairs that may cause timing chain misaligned.
re there any service records that may cause timing chain misaligned?

YES >> Check timing chain installation. Refer to EM-165. "Removal and instaliation”.
NO >> GO TO7. : Ry

7.CHECK LUBRICATION CIRCUIT
" Refer to EM-179, “Inspection”.

Is the inspection result normal?
YES >>GOTOS.
NO >> Clean lubrication line.

8.CHECK INTERMITTENT INCIDENT
Refer to Gi-38, "Intermittent Incident”.

>> INSPECTION END
Component Inspection INROID:0000000004895540

1.cHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE-I

1. Turn ignition switch OFF.
2. Disconnect intake valve timing control solencid valve harness connector.
3. Check resistance between intake valve timing control solenoid valve terminals as follows.

Terminals Resistance [at 20°C (68°F)}
1and 2 87-77Q
1 or 2 and ground w0
9 {Continuity should not exist)

Is the inspection result normal?
YES >>GOTO2. _
NO >> Replace intake valve timing control solenoid valve.

2.CHECK INTAKE VALVE TIMING CONTROL SCLENOID VALVE-II

1. Remove intake valve timing control solenoid valve.

2. Apply 12V between intake valve timing contro! solenoid valve
terminals 1 and 2, and then interrupt it. Make sure that the
plunger moves as shown in the figure.

CAUTION: ‘
Do not apply 12V continuously for 5 seconds or more.
Doing so may result in damage to the coil in intake valve

timing control solenoid valve. ’i
NOTE:

~ Always replace O-ring when intake valve timing contro!
solenoid valve is removed. @

Is the inspection result normal? IMBLAGISOZZ
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YES >>iNSPECTION END
NO >> Replace intake valve timing control solenoid valve. A
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P0102, P0103 MAF SENSOR
De SQ ri ption _ _ : ' . 7 INFOIDI000000000459804 1

The mass air flow sensor (1) is placed in the stream of intake air. 1t
measures the intake flow rate by measuring a part of the entire
intake flow. The mass air flow sensor controls the temperature of the
hot wire to a certain amount. The heat generated by the hot wire is
reduced as the intake air flows around it. The more air, the greater
the heat loss. : :
Therefore, the electric current supplied to hot wire is changed to
maintain the temperature of the hot wire as air flow increases. The
ECM detects the air flow by means of this current change.

PEIAS559)

DTC LOgiC - ) - INFOID0000000004835642

DTC DETECTION LOGIC

DTC No. Trouble diagnosis

DTC detecting condition Possible cause
name

: * Harness or connectors
PO102 Mass air flow sensor | An excessively low voltage from the sensor is sent {The sensor circuit is open or shorted.}

circuit low input to ECM. * |ntake air leaks
* Mass air flow sensor
. . . . Hame
PO103 Mass airflow sensor | An excessively high voltage from the sensor is. * Namess or connectors

{The sensor circuit is open or shorted.)

circuit high input sent to ECM. « Mass aif flow Sensor

DTC CONFIRMATION PROCEDURE

1.PRECONDITIONING
It DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

Which DTC is detected?
P0102 »»> GO TO 2.
P0O103 >> GO TO 3.

2.PERFORM DTC CONFIRMATION PROCEDURE FOR DTC P0102

1. Start engine and wait at least 5 seconds.
2. Check DTC.

Is DTC detected? )

YES >>Goto EC-93. "Dizgnesis Procedurs".
NO >> INSPECTION END

3.PERFORM DTC CONFIRMATION PROCEDURE FOR DTC P0103-I

1. Turn ignition switch ON and wait at least 5 seconds.
2. Check DTC.

s DTC detected?

YES >> Goto EC-83, "Diagnosis Procedura".
NO >» GO TO 4,

4.PEHFOHM DTC CONFIRMATION PROCEDURE FOR DTC P0103-Il

1. Start engine and wait at least 5 seconds.
2. Check DTC.

18 DTC deiected?
YES >> Goto EC-93 "Diagnosis Procedure’.
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NO >> INSPECTION END ‘

. . . ‘ A
Diagnosis Procedure NFOID0000000004895843
1.INSPECTION START | |
Confirm the detected DTC. . :

Which DTC is detected? )
P0102 >> GO TO 2. . " C
PO103 >> GO TO 3.
2.CHECK INTAKE SYSTEM
- Check the following for connection. L
» Air duct
* Vacuum hoses
* Intake air passage between air duct to intake manifold , E
Is the ins ion result normal?
YES >>GOTOS.
NO >> Reconnect the parts. F
3.CHECK GROUND CONNECTION _
1. Tum ignition switch OFF. ' G

2. Check ground connection £21 and E38. Refer to Ground Inspection in G1-40, “Circuit [nspection”.

Is the inspection result normal?
YES >>GOTO4. ' H
NO >> Repair or replace ground connection.

4 .cHECK MAF SENSOR POWER SUPPLY CIRCUIT

1. Disconnect mass air flow (MAF) sensor hamess connector. : . i
2. Turn ignition switch ON.
3. Check the voltage between MAF sensor harness connector and ground.

MAF sensor

Ground Voltage : v
Connector Terminal

E18 : 5 Ground Battery voltage

Is the inspection result normal? 7
YES >>GOTOS. _ L
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

5.CHECK MAF SENSOR GROUND CIRCUIT FOR OPEN AND SHORT
1. Turn ignition switch OFF. - . M

2. Disconnéct ECM harness connector.
3. Check the continuity between MAF sensor hamess connector and ECM harness connector.

‘ N
MAF sensor ECM -
Continuity
Connector Terminal Connector Terminal )
E18 4 F8 . 52 Existed ©
4. Aiso check harness for short to ground and short to power.
Is the inspection result normal? ’ ' P

YES >>GOTO7.
NO >>GOTOS.

6.DETECT MALFUNCTIONING PART

Check the following. ’ F
* Hamess connectors F121, E7 : !
+ Hamess for open or short between mass air flow sensor and ECM.

02162999292 EC-93 . 02162999292
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P0102, PO103 MAF SENSOR

< COMPONENT DIAGNOSIS > [MR20DE]

3> Repair open circuit or short to ground or short to power in harmness or connectors.
7.CHECK MAF SENSOR INPUT SIGNAL CIRCUIT FOR QPEN AND SHORT

1. Check the continuity between MAF sensor hamess connector and ECM harness connector.

MAF senser - ECM
Connector

Continuity

Terminal Connector Terminal

E18 | 3 F8 45 Existed

2. Also check harness for short to ground and short to power.

Is the inspection result normal?
"YES >>GOTO9.
NO >> GO TO 8.

8 .DETECT MALFUNGCTIONING PART
Check the following.

* Harness connectors F121, E7
* Harness for open or short between mass air flow sensor and ECM.

>> Repair open circuit or short to ground or short to power in harness or connectors,
9.CHECK MASS AIR FLOW SENSOR

Referto EC-94, "Component Inspection".

Is the inspection result normal?
YES >>GOTO10.
NO >> Replace mass air flow sensor.

10.CHECK INTERMITTENT INCIDENT
Refer to GI-38, "Intermittent Incident”., = = -~

>> INSPECTION END
Component Inspection

INFOID-0000000004899844

1 .CHECK MASS AIR FLOW SENSOR-

1. Tumn ignition switch OFF.

2. Reconnect all harness connectors dlsconnected

3. Start engine and warm it up to normal operating temperature.

4. Check the voltage between ECM harness connector terminals. -

ECM

Connector

+ - Condition

Terminal

Terminal

Voltage

Fa

45

Ignition switch ON (Engine stopped.)

Approx. 0.4V

0.9-1.1V

52 Idle (Engine is warmed-up to normal cperating temperature.)
Idle to about 4,000 mpm
*: Check for linear voltage rise in response to engine being increased to about 4,000 rpm.

Is the inspection result normal?

YES »>>INSPECTION END
NO >> GO TO 2.

2 .CHECK FOR THE CAUSE OF UNEVEN AIR FLOW THROUGH MASS AIR FLOW SENSOR

1. Tum ignition switch OFF.
2. Check for the cause of uneven air flow through mass air flow sensor. Refer to following.

02162999292 EC-94
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0.9- 1.1V to Approx. 2.4V*
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< COMPONENT DIAGNOSIS > [MR20DE]

Crushed air ducts ,
Malfunctioning seal of air cleaner element A
Uneven dirt of air cleaner element

- Improper specification of intake air system parts

Is the inspection result normal?

YES >>GOTO4. ' ' -
NO >> GO TO 3.

o

3.CHECK MASS AIR FLOW SENSOR-I
1. Repair or replace malfunctioning part. '
2. Start engine and warm it up to normal operating temperature. !
3. Check the voltage between ECM harness connector and ground. \ D
ECM
B - Condition Voltage E
Connector -
- Terminal Terminal . )
Ignition switch ON {(Engine stopped.) Approx. 0.4V £
45 ; — _ - — -
F8 (MAF sensor) 52 Idle (Engine is warmed-up-to normal operating temperature. } 0.9-1.1V
j ] Idle to about 4,000 rpm 0.9- 1.1V to Approx. 2.4V"
*: Check for linear voltage rise in response to engine being increased to about 4,000 rpm. G

is the inspection result normal?
YES >>INSPECTION END ‘ H
NO >> GO TO 4.

4 .CHECK MASS AIR FLOW SENSOR-III ._
Turn ignition switch OFF. : ]

i.
2. Disconnect mass air flow sensor hamess connector and reconnect it again.
3. Startengine and warm it up to normal operating temperature.
4. Check the voltage between ECM hamess connector and ground. J
" ECM _
+ - Condition Voltage K
Connector :
Terminal Terminal
) Ignition switch ON (Engine stopped.) : Approx. 0.4V
45 T " ‘ L
F8 (MAF sensor) 52 Idte {Engine is warmed-up to normal operating temperature.} 0.9-11V
: Idie to about 4,000 rpm i 0.9 - 1.1V to Approx. 2.4V“
*: Check far linear voltage rise in response 10 engine being increased to about 4,000 mpm. ‘ M
Is the inspection result normal?
YES >> INSPECTION END
NO  >> Clean or replace mass air flow sensor. N
O
P

02162999292 EC-95 : 02162999292
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< COMPONENT DIAGNOSIS > ' ‘ | [MR20DE]
PO112, PO113 IAT SENSOR
Description INFO-00000004350845

The intake air temperature sensor is built-into mass air fiow sensor
(1). The sensor detects intake air temperature and transmits a signai
to the ECM.

The temperature sensing unit uses a thermistor which is sensitive to
the change in temperature. Electrical resistance of the thermistor
decreases in response to the temperature rise.

PBIADSS9U

<Reference data> >0
18 b
H (] ] * H 6
Intake air temperature [°C (°F)] Voltage™ (V) Resistance (kQ2) g al Acceptable
25 (77) 3.3 1.800 - 2.200 > 2
bl 15]
80 (176) 1.2 0.283 - 0.359 848
* These data are reference values and are measured between ECM terminals 46 é‘g 0.4
(Intake air temperature sensor) and 55, 0.2f
0.1
(-4) (32) (68)(104)(140) 75)(212)
Toemperature *C
SEFQ12P
DTC Logic INFOID 0000000004659545
DTC DETECTION LOGIC
DTC No. emsp diagnogl DTC detecting condition Possible cause

name

Intake air tempera-
P0O112 ture 'sensor circuit
low input

An excessively low voltage from the sensor is

sent lo ECM. + Hamess or connectors

(The sensor circuit is open or shorted.)
An excessively high voltage from the sensoris | * Intake air temperature sensor
sent to ECM. ' '

: Intake air tempera-
PC113 ture sensor circuit
high input

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

It DTC Confirmation Procedure has been previously conducted, always tum ignition switch OFF and wait at
least 10 seconds before conducting the next test.

>> GO TO 2.
2.PEHFORM DTC CONFIRMATION PROCEDURE

1. Turn ignition switch ON and wait at least 5 seconds.
2. Check 1st trip DTC.

Is 1st trip DTC detected?

YES >> Goto EC-97, "Diagnosis Procedure”.
NO >> INSPECTION END

02162999292 : - EC-96 . 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]

Diagnosis rrocedure ' -

INFOID:00000000048 99847

A

1 .CHECK GROUND CONNECTION

1. Tum ignition switch OFF.
2. Check ground connection E21 and E38. Refer to Ground Inspection in F -40, "Circuit inspection”

Is the inspection result normal? H
YES >>GOTO?2. , . o
NO >> Repalr or replace ground connection. ‘ i

2 .CHECK INTAKE AIR TEMPERATURE SENSOR POWER SUPPLY CIRCUIT

1. Drsconnect mass air flow (MAF) sensor hamess connector. _ D
2. Tum ignition switch ON.
3. Check the voltage between MAF sensor harness connector and ground. |

MAF sensor - | 1

Connector

Termninal

Ground

Voltage

E18

2

Ground

Approx. 5V

Is the inspection result normal?
YES >>GOTO4. G
NO >> GO TO 3. ' ?

3.DETECT MALFUNCTIONING PART

Check the following. ! H
* Harness connectors F123, E6 , '
+ Harness for open or short between intake air temperature sensor and ECM.

A

|
>> Repair open circuit or short to ground or short to power in harness or connectors.
4 .CHECK INTAKE AIR TEMPERATURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Tum igniiion switch OFF,
2. Disconnect ECM harmess connector.
3. Check the continuity between MAF sensor harness connector and ECM harness connector.

MAF sensor ECM
Connector | Terminal
E18 1 1 F8 55 Existed

. Continuity - .
Connector _ Terminal L

4. Also check harness for short to ground and short to power.

Is the msgggj on result normal? | : M
YES >>GOTOS. ‘
NO »>»> GO TOS..

O .DETECT MALFUNCTIONING PART | S N

Check the foilowing.
* Harness connectors F123, E6
» Harness for open or short between intake air temperature sensor and ECM.

>> Repair open circuit or short to ground or short to power in hamess or connectors.
6.CHECK INTAKE AIR TEMPERATURE SENSOR

Refer to EC-QB. "Compoenent Inspection”.

Is the inspection result normal?
YES >>GOTO7. ' !
NO - >> Replace MAF sensor (with intake air temperature sensor).

02162999292 EC-97 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]
7 .CHECK INTERMITTENT INCIDENT
Refer to GI-38, "lntermittent Incident”.
> INSPECTION END
Component Inspection INFOIDD00000000sesgE

1 .CHECK INTAKE AIR TEMPERATURE SENSOR

1. Tum ignition switch OFF. , '
2. Disconnect mass air flow sensor harness connector.
3. Check resistance between mass air flow sensor terminals as follows.

Terminals Condition Resistance
tand2 | Temperature °C (°F) | 25(77) 1.800 - 2.200 kQ
Is the inspection result normal?

YES »>>INSPECTION END
NO . >> Replace mass air flow sensor (with intake air temperature sensor).

02162999292 - | EC-98
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'P0117, PO118 ECT SENSOR ' )
Description ' INFOIDI0000000004839645
The engine coolant temperature sensor is used to detect the engine ]
coofant temperature. The sensor modifies a voltage signal from the | . . Terminal
ECM. The modified signal returns to the ECM as the engine coolant
temperature input. The sensor uses a thermistor which is sensitive to
the change in temperature. The electrical resistance of the ther- c
mistor decreases as temperature increases. ¥ ]
- . ‘—7 O - D
Gasket
SEF504% E
<Reference data> ont
. _ 9F Fo
. s -
Engine °°[°°'S’Ef,;?]mpe'a'“‘e Voltage* (V) Resistance (kQ g 4 Acceptable
1%
—10 (14) 4.4 7.0-11.4 E 10l ' G
- : : & 0.8f
20 (68) ‘ 35 21-29 £ oal
50 (122) 2.2 0.68 - 1.00 o2} | o
90 (194) 0.9 0.236 - 0.260 0 50 80 100
; - {-4) (32) (68)(104)(140) (176)(12)
*: These data are reference values and are measured between ECM terminals 38 Temperature °C (°F) seronp
(Engine coolant temperature sensar) and 44.
DTC LOglC INFOID:D000000004859850
DTC DETECTION LOGIC . J
DTC No. Tm”b':, Diagncllk DTC Detecting Condition Possible Cause
[ ame K
PO117 E:g?ﬁ:ggl:;;:im An excessively low voltage from the sensor is :
i iow i sent to ECM. » Hamess or connectors
cuit low input
- {The sensor circult is open or shorted.} L
PO118 Engine coolant tem- |, excessively high voltage from the sensoris | ¢ Engine coolant temperature sensor
perature sensor cir-
PN : sent to ECM.
cuit high input
. . M
DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING
If DTC Confirmation Procedure has been-previously conducted, always turn ignition switch OFF and wait at N
least 10 seconds before conducting the next test.
>> GO TO 2. . ‘ . o
2.PERFORM DTC CONFIRMATION PROCEDURE
1. - Tum ignition switch ON and wait at least 5 seconds. | P
2. Check DTC.

Is DTC detected?

YES >»> Goto EC-104, "Diagnosis Procedure".
NO >> INSPECTION END

102162999292 : EC-99 02162999292
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< COMPONENT DIAGNOSIS > _ [MR20DE]
Diagnosis Procedure ‘

INFOIDODOO0000RaSFES !

1 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connection E21 and E38. Refer to Ground Inspection in G!—40, “Cirguit Inspection”.
he inspection resul al?

YES >>GOTO2.
NO  >> Repair or replace ground connection,

2 .CHECK ECT SENSOR POWER SUPPLY CIRCUIT

1. Disconnect engine coolant temperature (ECT) sensor hamess connector.
2. Tumn ignition switch ON.

3. Check the voltage between ECT sensor harness connector and ground

ECT sensor

Ground Voltage
Connector Terminal

Fza 1 Ground . Approx. 5V
Is the inspection result normal?

YES >>GOTO3.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK ECT SENSOR GROUND CIRCUIT FOR OPEN AND SHORT
1. Turn ignition switch OFF.

2. Disconnect ECM harness connector.
3. Check the continuity between ECT sensor hamess connector and ECM harness connector.

ECT sensor ECM .
Continuity

Connector Terminal Connector Terminal
F28 2 F8 44 Existed

4. Also check hamness for short to ground and short to power.
Is the inspection result normal?
YES >>GOTO4.
NO - >> Repair open circuit or short to ground or short to power in hamess or connectors.

4, CHECK ENGINE COOLANT TEMPERATURE SENSOR

Refer to EC-100. “Component inspection”.
Is the inspection result normal?
YES >>GOTOS. '
NO >> Replace engine coolant temperature sensor.

5.CHECK INTERMITTENT INCIDENT
Refer to G1-38. "Intermittent Incident”.

>> INSPECTION END
Component Inspection

INFOITHO000000G04895852

1 .CHECK ENGINE COOLANT TEMPERATURE SENSOR

1. Tum ignition switch OFF.

2. Disconnect englne coolant temperature sensor hamess connector.
3. Remove engine coolant temperature sensor.’

02162999292 EC-100 . ' 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]
4. Check resistance between engine coolant temperature sensor N
terminals by heating with hot water as shown in the figure. A
, ‘ 5;[””” ) '
Terminals | i Condition ] Resistance
‘ 20(68) | 21-29kn ST !
_ . 13 % ;
1and 2 ' Temperature °C {°F) 50 (122) 0.68 - 1.00 kQ o _.H.-e ‘v
i 90 (194) | 0.236-0.260 kO o o ¥ c
is the inspection result normal? . 3
YES >>INSPECTION END : e d |————| U
NC >> Replace engine coolant temperature sensor. — p D
5‘ - [
i
L ! E
i
F.
. i
- [ i‘
i G
Foow
: f l
:
J
4 "'
) ; K .
? L
! 1 £ o
i i ;
‘ : M
{
¥
} ‘
. { N
O
t !
. 1
1
] ?
; . !
. 1
; !
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< COMPONENT DIAGNOSIS > " [MR20DE]
P0122, P0123 TP SENSOR
Description

INFOID0000000004559853

Electric throttle control actuator consists of throttle control motor,

throttle position sensor, etc. The throttle position sensor responds to | 6.0 —or > position sensor

the throttle valve movement. 2 Sensor, 1

The throttle position sensor has two sensors. These sensors are a | & NG

kind of potentiometers which transform the throttle valve position into |g 40

output voltage, and emit the voltage signal to the ECM. In addition, |3 "gfu y

these sensors detect the opening and closing speed of the throttle 3§ 2.0

valve and feed the voltage signals to the ECM. The ECM judges the | £ = /

current opening angle of the throttle valve from these signals and the | £ £ Serteor 2

ECM controls the throttle control motor to make the throttle valve [F ° % a5 20 T35
opening angle properly in response to driving condition. Throttle valve opening angle (d68)  passmeee

DTC Logic INROID:00000000480985¢
DTC DETECTION LOGIC
. NOTE:

If DTC PO122 or PO123 is dlsplayed with DTC P1229, first perform the trouble diagnosis for DTC P1229.
Refer to EC-202, "DTC Logic".

DTC No. | Trouble diagnosis name DTC detecting condition . Possible cause
Throttle position sensor | An excessively low voltage from the TP sensor | « Hamess or connectors
Po122 A : .
2circuitlowinput | 2is sentto ECM. (TP sensor 2 circuit is open or shorted.}
PO123 Throttle posilion sensor | An excessively high voltage from the TP sensor | * Electric throttle control actuator
2 circuit high input 2 is sent to ECM. (TP sensor 2)

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

>> GO TO 2. ‘
2.PERFORM DTC CONFIRMATION PROCEDURE

1. Start engine and let it idle for 1 second.
2. Check DTC.

ls DTC detected?

YES >>Goto EC-102. "Diagnosis Procndure
NO >> INSPECTION END

Diagnosis Procedure

INFOIDRDO00000004899855

1 .cHECK GROUND CONNECTION
1. Turn ignition switch OFF,
2. Check ground connection E21 and E38. Refer to Ground Inspection in Gl-40. "Circuit Inspection".

Is the inspection result normal?
YES >>GOTO2
NO >> Repair or replace ground connection.

- 2.CHECK THROTTLE POSITION SENSOR 2 POWER SUPPLY CIRCUIT

1.. Disconnect electric throttle control actuatdr harness connector.
2. Turmn ignition switch ON.

02162999292 EC-102 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]}

3. Check the voltage between electric throttle control actuator hamess connector and ground.

A
Electric throttle control actuator
Ground Voltage
Connector Terminal EC
F29 1 Ground Approx. 5V
Is the inspection result normal?
YES >>GOTO3. c

NO >> Repair open circuit or short to ground or short to power in harness or connectors.
3.CHECK THROTTLE POSITION SENSOR 2 GROUND CIRCUIT FOR OPEN AND SHORT

1. Tum ignition switch OFF. b
2. Disconnect ECM hamess connector.
3. Check the continuity between electric throttle control actuator harness connector and ECM hamness con-
nector. _ E
Electric throttle control actuator ECM
Continuity E
Connector Terminal Connector Terminal :
F29 , 4 Fa 36 Existed
4. Also check harness for short to ground and short to power. a

Is the inspection result normal?
YES >>GOTOA4.
NO >> Repair open circuit or short to ground or short to power in harness or connectors. H

4 .CHECK THROTTLE POSITION SENSOR 2 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check the continuity between electric throttle control actuator harness connector and ECM harness con- |
nector.” .

Electric throttle control actuator ECM o '
: Continuity J

Connector Connector Teminal

Fag 3 F8 - 34 Existed

2. ' Also check hamess for short to ground and short to power. K

Is the insggc;ion result normal?
YES >>GOTOS. ‘ :
NO. >> Repair open circuit or short to ground or short to power in harness or connectors. L

5.CHECK THROTTLE POSITION SENSOR

‘Refer to EC-104, "Component Inspection”. _ . M

Is the inspection result normal?
YES  >>GOTO7. ' .
NO >>GOTOG. N

6.HEPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

1. Replace electric throttle control actuator.
2. Goto EC-104, "Special Repair Requirement”. _ o

Terminal

>> INSPECTION END
/ .CHECK INTERMITTENT INCIDENT

Refer to GI-38, "Intermittént Incident".

>> INSPECTION END :

02162999292 EC-103 02162999292
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< COMPONENT DIAGNOSIS » [MR20DE]
Component Inspection

INFOID:

1 +CHECK THROTTLE POSITION SENSOR

1. Turn ignition switch OFF.
2. Reconnect all harness connectors disconnected.
3. Perform EC-15, "THROTTLE VALVE CLOSED POSITION { EARNING ; Special Repair Requirement”.
4. Tum ignition switch ON.
5. Set shift lever to D (CVT) or 1st (M/T) position.
6. Check the voltage between ECM harness connector terminals.
ECM
: + - Condition Voltage
Connector
Terminal Terminal
33 | Accelerator pedal: Fully released | More than 0.36V
8 (TP sensor 1 signal) 28 Accelerator pedal: Fully depressed | Less than 4.75V
14 Accelerator pedal: Fully released Less than 4.75V

(TP sensor 2 signal) Accelerator pedal: Fully depressed | More than 0.36V

Is the inspection result normal?

YES >> INSPECTION END
NO >> GO TO 2.

2 -REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

1. Replace electric throttle control actuator.
2. Goto EC-104, "Special Repair Beguirement”,

>> INSPECTION END
Special Repair Requirement

INFOID-0000000004899657

1.PERFORM THROTTLE VALVE CLOSED POSITION LEARNING
Referto EC-15. "THROTTLE VALVE CLOSED POSITION LEARNING : Special Repair Requirement"

>»> GO TO 2. _ .
2. PERFORM IDLE AIR VOLUME LEARNING

Refer to EC-15. "IDLE AR VOLUME [EARBNING : Special Repair Reguirement”

»>> END

02162999292 ' | EC-104 02162999292
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P0132 HO2S1

< COMPONENT DIAGNOSIS > [MR20DE]
P0132 HO2S51 N
Description : INFOID 0000000004895856
The heated bxygen sensor 1 is placed into the exhaust manifold. it Louver
detects the amount of oxygen in the exhaust gas compared to the
outside air. The heated oxygen sensor 1 has a closed-end tube
made of ceramic zirconia. The zirconia generates voltage from ‘_
approximately 1V in richer conditions to OV in leaner conditions. The R C
heated oxygen sensor 1 signal is sent to the ECM. The ECM adjusts s —
the injection pulse duration to achieve the ideal air-fuel ratio. The ‘l;#»\““““'f‘:‘_’./(,{’\'/{{{s};\\\\'
ideal air-fuel ratio occurs near the radical change from 1V to OV. D
Zirconia tube
SEF483R E
3
A F
= 1
=
&
% G
> .
H
=
1 0 ] ' H
Rich —=—— ideal ratie — Lean
Mixture ratio SEF2SED
DTC LOglC | INFOID:0000000004899550
DTC DETECTION LOGIC . J
To judge the malfunction, the diagnosis checks that the heated oxy-
gen sensor 1:is not inordinately high.
oK NG
—— K
12V m---mmmmmmoooos oooooo oo
1V L
| "\
ov — : . M
PBIB1B4BE
; N
DTC No. _Trouble diagnosis name " DTC detecting condition Possible Cause
' ) ‘| = Hamess or connectors
PO132 Heated oxygen sensor 1 cir- [ An excessively high voltage from the sensor is {The sensor circuit is open or short- 0
cuit high voltage sent to ECM. . ed.)
. + Heated oxygen sensor 1
DTC CONFIRMATION PROCEDURE =

1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always tum ignition switch OFF and wait at
least 10 seconds before conducting the next test.

»>>» GO TO 2.

02162999292 EC-105 . 02162999292
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< COMPONENT DIAGNOSIS > | [MR20DE]
‘2 .PERFORM DTC CONFIRMATION PROCEDURE |

1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch OFF and wait at least 10 seconds.

3. Restart engine and let it idle for 2 minutes.

4. Check 1st trip DTC. :

Is 1st trip DTC js detected?

YES >»> Goto EC-108. "Diagnosis Procedure".
NO >> INSPECTION END

Diagnosis Procedure o >

INFOID:0D00000004899860

1.CHECK GROUND CONNECTION
1. Turn ignition switch OFF.
2. Check ground connection E21 and E38. Refer to Ground |nspect:on in GI-40, "Circuit Inspection”.

Is the inspection result normal?
YES >>GOTO2.
NO >> Repair or replace ground connection.

2. RETIGHTEN HEATED OXYGEN SENSOR 1
Loosen and retighten heated oxygen sensor 1. Refer to EM-151, "Removal and Installation”.

>> GO TO 3. :
3.CHECK HO251 GROUND CIRCUIT FOR OPEN AND SHORT

1. Disconnect heated oxygen sensor 1 harness connector.
2. Disconnect ECM hamess connector.
3. Check hamess continuity between HO2S1 harness connector and ECM harness connector.

HO281 ECM
Connector - Terminal Connector Terminal
F30 1 F8 56 existed

4. Also check harness for short to ground and short to power.

s the inspection resuit normal?
YES >>GOTOA4. ' : ‘
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

4.CHECK HO251 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT
1. Check harness continuity between HO2S1 harness connector and ECM harness connector.

Continuity

HO251 ECM
Connector Terminal Connector Terminal

F30 4 . F8 49 existed
2. Check hamess continuity between HO2S1 hamess connector or ECM hamess connector and ground.

Continuity

HO251 g ECM

Connector Terminal Connector Temninal

Ground Continuity

F30 4 . Fa 49 Ground Not existed
3. Also check harness for short to power.

|s the inspection result normal?
YES >>GOTOS.
NO >> Repair open circuit or short to ground or short to power in hamess or connectors.

5.CHECK HO2S1 CONNECTOR FOR WATER
02162999292 EC-106 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]
Check heated oxygen sensor 1 connector for water. '

s the inspection result normal? A

YES >>GOTOG6.
NO >> Repair or replace harness or connectors.

6.CHECK HEATED OXYGEN SENSOR 1
Refer to EC-107. "Component Inspection”.
he ins ion result normal? C

YES >>GOTO7.
NOC >> Replace heated oxygen sensor 1.

7.CHECK INTERMITTENT INCIDENT D
Refer to G[-38, "In ittent Incident”

E
>> INSPECTION END :
Component Inspection : INFOID:000000000459985 1
F
1 .CHECK HEATED OXYGEN SENSOR 1
1. Start engine and warm it up to normal operating temperature.
2. Check the voltage between ECM harness connector terminals. G
ECM H
" + - Condition Voltage
Connector
Terminal Terminal
¢ The voltage fluctuates between 0to 0.3V and 0.6 to I
1.0V more than 5 times within 10 seconds.
+ The maximum voltage is over 0.6V at least 1 time.
F8 49 56 Engine speed held at 2,000 | « The minimurn voltage is below 0.3V at least 1 time.
(HO251 signal) rpm constant under noload. | = The voltage never exceeds 1.0V. J
1time:0-0.3V—06-1.0V—>0-0.3V )
21imes: 0-0.3V 3 06-10V—->0-03V - 06-1.0V
—=0-0.3V
: : . 4
Is the inspection result normal?
YES >>INSPECTION END
NO >> GO TO 2. L

2 .REPLACE HEATED OXYGEN SENSOR 1

Replace heated oxygen sensor 1. ‘

CAUTION: M

+ Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19 7
in) onto a hard surface such as a concrete floor; use a new one.

+ Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread

Cleaner too! (commercial service tool) and approved anti-seize lubricant (commercial service tool). N
>> INSPECTION END o
P

02162999292 - EC-107 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]
P0133 HO2S1
Description INFOID:0000000004899552

The heated oxygen sensor 1 is placed into the exhaust manifold. [t
detects the amount of oxygen in the exhaust gas compared to the
outside air. The heated oxygen sensor 1 has a closed-end tube
made of ceramic zirconia. The zirconia generates voltage from
approximately 1V in richer conditions to OV in leaner conditions. The
heated oxygen sensor 1 signal is sent to the ECM. The ECM adjusts
the injection pulse duration to achieve the ideal air-fuel ratio. The
ideal air-fuel ratio occurs near the radical change from 1V to OV,

DTC Logic

DTC DETECTION LOGIC

To judge the malfunction of heated oxygen sensor 1, this diagnosis
measures response time of heated oxygen sensor 1 signal. The time
is compensated by engine operating (speed and load), fuel feedback
control constant, and heated oxygen sensor 1 temperature index.
Judgment is based on whether the compensated time (heated oxy-
gen sensor 1 cycling time index) is inordinately long or not.

Louver

Heater pad'

SRR

TR T g b

Zirconia tube

SEF483R

= 1
>
]
o
o]
°
-
3
=2
=]
(]
0 H
Rich =—— Ideal ratio —— Lean
Mixture ratic SEF208D
INFOID:0000000004899563
OK NG
1V

ov
PBIB2991E
DTC No. Trouble diagnosis name DBTC detecting condition Possible Cause
» Harness or connectors
{The sensor circuit is open or short-
ed.)
. Heated oxygen sensor 1
PO133 Heated oxygen sensor 1 « The response of the voltage signal from the Fuel pressure

circuit slow response

sensor takes more than the specilied time.

Fuel injector

Intake air leaks
Exhaust gas leaks
PCV valve

Mass air flow sensor

Component Function Check

NFOID-0000000004839864
1 .PERFORM COMPONENT FUNCTION CHECK
1. Start engine and warm it up to normal operating temperature.
EC-108 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]
2. Check the voltage between ECM hamess connector terminals.

A
ECM _ '
+ - Condition Voltage ,
Connector . EC
. Terminal Terminal ] )
i * The voltage fluctuates between 0 to 0.3V and 0.6 to
. 1.0V more than 5 times within 10 seconds.
F8 HOZS‘:Q anal 56 E“Q'”ens‘zeﬁf ':f:j'drar: 2i°°3 1time: 0 - 0.3V — 0.6 - 1.0V = 0 - 0.3V c
IR signai) fpm constant undernoload. | - 5 yes: 0- 0.3V - 0.6- 1.0V 5 0-0.3V - 0.6 -
' 1.0V 5 0-0.3V
he. i ion result normal? ' D
YES >>INSPECTION END.
NO >> Go to EC-109, "Diagnosis Procedure".
. . ) E
Diagnosis Procedure : INFOID:0000000004895665
1 .CHECK GFOUND CONNECTION E

1. Tum ignition switch OFF. t
2. Check ground connection E21 and E38. Refer to Ground Inspection in G1-40, "Circuit Inspection”.

s the inspection result normal? _ a4

YES >>GOTO2
NO >> Repair or replace ground connection.

2.RETIGHTEN HEATED OXYGEN SENSOR 1 ' H
Loosen and retighten the heated oxygen sensor 1. Refer to EM-151, "Removal and Instaliation”.

>> GO TO 3. ‘

3.CHECK EXHAUST GAS LEAK :
1. Start engine and run it at idle. J

2. Listen for an exhaust gas leak before three way catalyst (manifold). '
w w K

U ey Tt e
HCO251 - / HO282 / M /
: W] L
To exhaust manifold ~ mp ‘» |
mp : Exhaist gas M
! SEC5020

[s exhaust gas leak detected? :

YES >> Repair or replace. ' 7 N
NO >> GO TO 4. ' :

4 ,CHECK FOR INTAKE AIR LEAK | ,

Listen for an intake air leak after the mass air flow sensor.

s intake air leak detected? . i
YES >> Repair or replace. P
NO >>» GO TO .

5.CLEAR THE MIXTURE RATIO SELF-LEARNING VALUE

1. Clear the mixture ratio self-learning value. Refer to £EC-16, "MIXTURE RATIO SELF-LEARNING VALUE
CLEAR : Special Repair Requirament”.
2. BRun engine for at least 10 minutes at idle speed.

1

02162999292 EC-109 ' 02162999292.
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< COMPONENT DIAGNOSIS > : [MR20DE]

Is the 1st trip DTC PO171 or P172 detected? Is it difficrult to start engine?
YES >> Perform trouble diagnosis for DTC P0171 of P0O172. Refer to EC-129, "DTC Logic" or EC-133,
"DTC Logic". ) '
NO >>GOTOG®6,

6.CHECK HEATED OXYGEN SENSOR 1 GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.

2. Disconnect heated oxygen sensor 1 (HO2S1) harness connector.
3. Disconnect ECM hamess connector. ' :
4. Check the continuity between HO251 harmness connector and ECM harness connector.

. HO281 - ECM
Connector Terminal Connector Terminal
F3o0 1 F8 56 Existed

5. Also check harness for short to ground and short to power.
Is the inspection result normal?

YES >>GOTO7. _

NO >> Repair apen circuit or short to ground or short to power in harness or connectors.
7 .CHECK HEATED OXYGEN SENSOR 1 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Tum ignition switch OFF. :
2. Disconnect ECM hamess connector.
3. Check the continuity between HO2S1 hamess connector and ECM hamess connector.

Continuity

HO251 ECM
Connector Terminal Connector Terminal
F30 4 F8 49 Existed

4. Check the continuity between HO2S1 harmess connector or ECM harness connector and groimd.

Continuity

HO251 ECM
. Connector Terminal Connector Terminal
F30 4 F8 49 Ground | Not existed
5. Also check harness for short to power. '
Is the inspection result normal?
YES >>GOTOS8. : .
NO >> Repair open circuit or short to ground or short to power in harness or connectors.
8.CHECK MASS AIR FLOW SENSOR '
Check mass air flow sensor.

Refer to EC:84, "Component Inspection".
is the inspection result normal?

YES >>GOT09.
NO >> Replace mass air flow sensor.

O.CHECK PCV VALVE

Refer to EC-255, "Component inspection”.
Is the inspection result normal?

YES >>GOTO10.

NO >> Repair or replace PCV valve,
10.CHECK HEATED OXYGEN SENSOR 1

Perform EC-111. "Component Inspaction'.

Is the inspection result normal?
YES >>GOTO 11.

02162999292 o EC-110 102162999292
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NO  >> Replace heated oxygen sensor 1.
11 .CHECK INTERMITTENT INGIDENT

Refer to GI-38. “Intermittent [ncident”,

>> INSPECTION END
Component Inspection

1.CHECK HEATED OXYGEN SENSOR 1

INFOID-0000000004 899855

1. Start engine and warm it up to normal operating temperature.
2. Checkthe voltage between ECM hamess connector terminals.

ECM .
+ - Condition Voltage
Connector

Terminal Terminal _

* Tha voltage fluctuates between 0t0 0.3V and 0.6 to
1.0V more than 5 times within 10 seconds.

» The maximum voltage is over 0.6V at least 1 time.
Fg 49 ) 56 Engine speed held at 2,000 | « The minimum voltage is below 0.3V at least 1 time.

| (HO251 signal} pm constant under no load. | « The voltage never exceeds 1.0V, )

' 1time:0-0.3¥ 506-1.0V>0-03V - !
2times:0-03V -3 06-10V>0-0.3V->06-1.0V

—0-0.3V

_ Is the inspec;i_bn result normal?
YES >> INSPECTION END
NO »>» GO TO 2.

2 .REPLACE HEATED OXYGEN SENSOR 1

Replace heated oxygen sensor 1.
CAUTION:

- Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7

in) onto a hard surface such as a concrete floor; use a new one.

+ Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread
Cleaner tool (commercial service tool) and approved anti-seize lubricant (commercial service tool).

>> INSPECTION END

02162999292 | EC-111
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< COMPONENT DIAGNOSIS > [MR20DE]
P0134 HO2S1 '
Description - : _ INFOID:0000000004299887

The heated oxygen sensor 1 is placed into the exhaust manifold. It
detects the amount of oxygen in the exhaust gas compared to the Louver
outside air. The heated oxygen sensor 1 has a closed-end tube
made of ceramic zirconia. The zirconia generates voltage from
approximately 1V in richer conditions to OV in leaner conditions. The

heated oxygen sensor 1 signal is sent to the ECM. The-ECM adjusts W S
the injection pulse duration to achieve the ideal air-fuel ratio. The A et "Z({’\{\(s\\\

ideal air-fuel ratio occurs near the radical change from 1V to OV,
Zirconia tube

SEF463R

B 1
=
@
8
2
F
=
[s]
C0 :
Rich ~—— |deal ratic — Lean
Mixture ratic SEF2E8D
DTC LOgiC . INFOID-0000000004899868 .
DTC DETECTION LOGIC
Under the condition in which the heated oxygen sensor 1 signal is
not input, the ECM circuits will read a continuous approximately oK NG
0.3V. Therefore, for this diagnosis, the time that output voltage is | - . v
within 200 to 400 mV range is monitored, and the diagnosis checks
that this time is not inordinately long. i
SEFZITU
DTC No. Trouble diagnosis name DTC detecting condition Possible cause
] . + Harness or connectors
P0O134 Heated oxygen sensor 1 The voltage from the sensor is constantly ap- L
0134 circuit no activity detected | prox. 0.3V. . g:;:g‘;iz;‘::’;:n';o‘ﬁe” or shorted.)
Component Function Check . INFOID 0000000299889

1 -PERFORM COMPONENT FUNCTION CHECK

1. Start engine and warm it up to normal operating temperature.
2. Check the voltage between ECM hamess connector terminals.

‘@@162989292 EC-112 | 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]
ECM A
+ e Condition Vattage !
Connector :
Terminal Terminal : EC
Fa 49 56 Engine speed held at 2,000 | « The voltage dose not remain in the range of 0.2 to
: (HO251 signal) em constant under no'load. 0.4. :
is the inspection result normal? c o
YES >> INSPECTION END.
NO >> Go to EC-109, "Diagnosis Procedure”. |
Diagnosis Procedure wroossonooussss D
]
1.CHECK GROUND CONNECTION
1. Tumn ignition switch OFF. - B,
2. Check ground connection E21 and E38. Refer to Ground Inspection in Gi-40, "Circuit Inspection”. '
Is the inspection result normal? ' ;
YES >>GOTO2 F o
NO >> Repair or replace ground connection. )
2 .CHECK HO251 GROUND CIRCUIT FOR OPEN AND SHORT ) a
1. Disconnect heated oxygen sensor (HO2S) 1 harness connector. ' .
2. Disconnect ECM hamess connector. ‘ ]
3. Check hamess continuity between ECM hamess connector and HO2S1 harness connector. ! H
‘ : ' !
HO2S1 ECM i
Continuity
Connector Terminal Connector Terminal ‘ : I r
F30 1 F8 56 Existed t
4. Also check hamess for short to ground and short to power. 5t
Is the inspection result normal? )
YES >>GOTOS. ' : .
NO >> Repair open circuit or short to ground or short to power in harness or connectors. K '
3.CHECK HOZS1 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT
1. Check hamess continuity between HO2S1 harness connector and ECM harness connector.
L
HO281 ECM : )
Continuity ‘
Connector Termina! Connector Terminal M
3 4 " F8 49 Existed ' '
2. Check hamess continuity between ECM harness connector or HO2S1 hamess connector and ground.
N P
HO251 ECM
: Ground Continuity
Connector Terminal Connector Terminal
F30 4 Fe 49 Ground | Not existed G
3. Also check harness for short to power. _ '
Is the in ion result normal? p
YES >>GOTO4. |
- NO >> Repair open circuit or short to ground or short to power in harness or connectors. ;
4 .CHECK HEATED OXYGEN SENSOR 1
Refer to EC-114. "Component Inspection”.
Is the inspection result normal? ’
YES >>GOTOS. ‘ |
02162999292 EC-113 02162999292
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NO >> Replace heated oxygen sensor 1.

D .CHECK INTERMITTENT INCIDENT

Refer to GI-38,_"Intermittent Incident”.

>> INSPECTION END

Component Inspection

1 .CHECK HEATED OXYGEN SENSOR 1

INFOID:00000000045996 7 1

1. Start engine and wamm it up to normal operating temperature.
2. -Check the voltage between ECM harness connector terminals.

ECM
+ Condition Voltage
Cennector
Terminal Terminal
* The voltage fluctuates between 010 0.3V and 0.6 to
1.0V more than 5 times within 10 seconds.

¢ The maximum voltage is over 0.6V at least 1 time.

F8 49 Engine speed held at 2,000 | « The minimum voltage is below 0.3V at least 1 time.

(HO251 signaf)

56

rpm constant under no load.

The voltage never exceeds 1.0V,

1time:0-0.3V-06-1.0V—=0-0.3V
21imes: 0-0.3V - 06-10V-20-03V-o06-1.0V
- 0-03V

Is the inspection result normal?

YES >>INSPECTION END

NO >>GOTO2. 7
2.REPLACE HEATED OXYGEN SENSOR 1

Replace heated oxygen sensor 1.

CAUTION:

* Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7
in) onto a hard surface such as a concrete floor; use a new one. ‘

+ Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread
Cleaner tool (commercial service tool) and approved anti-seize lubricant (commercial service tool).

_>> INSPECTION END

02162999292
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1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and walt a K
least 10 seconds before conducting the next test.

- TESTING CONDITION:
Before performmg the following procedure, confirm that battery voltage is more than between 11V at L

idle.

< COMPONENT DIAGNOSIS > [MR20DE]
P0135 HO251 HEATER : , ;
Description PO covsocooosassar ,
SYSTEM DESCRIPTION
Sensor Input Signal to ECM ECM function Actuator {
Camshat position sensor (PHASE) | . . c .
Crankshaft position sensor (POS) 9 p | Heated oxygen sensor 1 Heated oxygen sensor 1
: heater control heater
Engine coolant temperature sensor Engine coolant temperature l
The ECM performs ON/OFF duty control of the heated oxygen sensor 1 heater corresponding to the engine D .
speed and engine coolant temperature. The duty percent varies with engine coolant temperature when engine )
is started.
OPERATION o
I
Engine speed Heated oxygen sensor 1 heater ¢ £ i
Above 3,400 pm OFF :
Below 3,400 rpm after warming up ON
DTC Logic | weoocooooooossssers O
DTC DETECTION LOGIC ' g
DTC No. | Trouble diagnosis name DTC detecting condition Possible cause !
The current amperage in the heated oxygen sensor | » Harness or connectors b
PO135 Heated oxygen sensor 1 | 1 heater circuit is out of the normal range. {The heated oxygen sensor 1 heater (I
heater control circuit low | {An excessively low voltage signal is sent to ECM circuit is open or shorted.} |
through the heated oxygen sensor 1 heater.) » Heated oxygen sensor 1 heater F
DTC.CONFIRMATION PROCEDURE ; J [
/
¥

>> GO TO 2. . ' M
2.PERFORM DTC CONFIRMATION PROCEDURE ' '
1. Tum ignition switch ON.

2. Wait at least 5 seconds. '
3. Check 1st trip DTC.

Is 1st trip DTC detected?

YES »> Goto EC-115, "Diagnosis Procedure".
NO >> INSPECTION END :

Diagnosis Procedure : ooz
. 3 i'
1.CHECK GROUND CONNEGTION \ i

1. Tum ignition switch OFF,
2. Check ground connection E21 and E38. Refer to Ground Inspection in Gl-40. "Circuit Inspection”. ;

Is the inspection result normal? ' :
YES >>GOTO2. '
NO >> Repair or replace ground connection. . ! [

02162999292 - _ EC-115 021 6299929i2

R e g e e b -

=

R S "SR A



www.digitalkhodro.org

www.digitalkhodro.org , www.digitalkhodro.org
P0135 HO2S1 HEATER |

< COMPONENT DIAGNOSIS > . [MR20DE]

2.CHECK HO2S1 HEATER POWER SUPPLY CIRCUIT

1. Disconnect heated oxygen sensor (HO2S) 1 harness connector. -
2. Tum ignition switch ON. ‘ \

3. Check the voltage between HO2S1 hamess connector and ground.

HO2S1

"Ground Voltage
Connector Terminal

F30 2 Ground Battery voltage

Is the inspection result normal?

YES »>>GOTO4.
NO >>GOTO3.

3.DETECT MALFUNCTIONING PART

Check the following.

» Harness connectors F123, E6

* 10A fuse (No. 56)

* Harness for open or short between heated oxygen sensor 1 and fuse

>> Repalir or replace harness or connectors.
4.CHECK HO2S1 HEATER OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Tum ignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between HO2S81 harness connector and ECM harness connector.

HO2S1 ECM
Connector Teminal Connector - Terminal
F30 3 F7 3 Existed
4. Also check harness for short to ground and short to power. -

Is the inspection result normal?

YES >>GOTOS. .
NO >> Repair open circuit or shert to ground or short to power in harness or connectors.

_ 5.CHECK HEATED OXYGEN SENSOR 1 HEATER
Refer to EC-116, "Cormnponent Inapaction”.

15 the inspection result normal?

YES >>GOTOG.
NO >> Replace heated oxygen sensor 1.

G.CHECK INTERMITTENT INCIDENT
Perform GI-38, "Intermitient Incident".

Caontinuity

>> INSPECTION END
Component Inspection INFOID:0000000004899875

"1 .CHECK HEATED OXYGEN SENSOR 1 HEATER

1. Tum ignition switch OFF.
2. Disconnect heated oxygen sensor {HO2S) 1 harness connector.
3. Check resistance between HO2S1 terminals as follows.

02162999292 | EC-116 : 02162999292
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< COMPONENT DIAGNOSIS >

Terminal Resistance [at 25°C (77°F)]

2 and 3: 34-440Q
fand2, 3,4 g
4and1,2 3 {Continuity should not exist)

Is the inspection result normal?

YES >>INSPECTION END c |
NO >>GOTO2 |
2 .REPLACE HEATED OXYGEN SENSOR 1
D I
Replace heated oxygen sensor 1.
CAUTION:
+ Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard
surface such as a concrete floor; use a new one.
- Before installing new sensor, clean exhaust system threads using Heated Oxygen Sensor Thread :
Cleaner tool (commercial service tool) and approved anti-seize lubricant (commercial service tool). [
Py
>> INSPECTION END i
f
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< COMPONENT DIAGNQSIS > : : . [MR20DE]
P0138 HO252
Description _ ’ , ‘ INFOID:D000000004R39576

The heated oxygen sensor 2, after three way catalyst (manlfold)
monitors the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the heated oxygen sensor 1 are
shifted, the air-fuel ratio is controlled to stoichiometric, by the signal
from the heated oxygen sensor 2.

" This sensor is made of ceramic zirconia. The zirconia generates volt-
age from approximately 1V in richer conditions to OV in leaner condi-
tions.

Under normal conditions the heated oxygen sensor 2 is not used for
engine control operation.

" Heater pad Holder

T NN

’//’ Hhotrs

B e——rrr
\\\‘g-//// /;"W
N \\\\\\

SEF327TR

DTC LOQIC . N . N ‘ INFOID.0000000004856877

DTC DETECTION LOGIC

The heated oxygen sensor 2 has a much longer switching tlme between rich and lean than the heated oxygen
sensor 1. The oxygen storage capacity of the thre¢ way catalyst (manifold) causes the longer switching time.

To judge the malfunctions of heated oxygen sensor 2, ECM monitors
whether the voltage is unusually high during the various driving con-
dition such as fuel-cut. OK NG

ov
PBIB1848E
DTC No. Trouble diagnosis name DTC detecting.condition Possible causa
. . . -| = Harness or connectors
PD138 Heatfed oxygen sensor 2 An excessively high voltage from the sensor (The sensor circuit is open or shorted)
cireuit high voltage is sentto ECM,
+ Heated oxygen sensor 2

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

if DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

>> GO TO 2.
_ 2 .PERFORM DTC CONFIRMATION PROCEDURE

Start engine and warm it up to the normal operating temperature.
Tum ignition switch OFF and wait at least 10 seconds.

Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
Let engine idle for 2 minutes.

Check 1st trip DTC.
Is 1st trip DTC detected?

YES >> Goto EC-119, "Diagnosis Procedure”. ,
N.O >> INSPECTION END ik

kL=

02162999292 EC-118 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]
Diagnosis Procedure INFOID 000000004895678

| Al
1.CHECK GROUND CONNECTION |
1. Tum ignition switch OFF.
2. Check ground connection E21 and E38. Refer to Ground Inspectlon in Gl-40, "Circuit Inspection”.
Is the inspection result normal?

YES >>GOTO2.

NO >> Repair or replace ground connection.
2 .CHECK HO2S2 GROUND CIRCUIT FOR OPEN AND SHORT |

1. Disconnect heated oxygen sensor (HO2S) 2 hamess connector. D
2. Disconnect ECM hammess connector.
3. Check the continuity between HO2S2 harness connector and ECM harness connector.

E

HO2S2 ECM '

: Continuity : ' t

Connector | Terminal | Connector | Terminal : :
_ES8 1 F8 59 Existed F

4. Also check harness for short to ground and short to power. |
t inspection result normal? G

YES >>GOTOA4. ' ' ,
NO >>GOTOS3.

3.DETECT MALFUNCTIONING PART ' ‘ Ho

Check the following. ‘ |
* Hamess connectors F121, E7
= Harness for open or short between heated oxygen sensor 2 and ECM. - P

_ >> Repair open circuit or short to ground or short to power in hamess or connectors.
4.CHECK HO282 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT J
1. Check the continuity between HO232 harness connector and ECM harness connector. '

B e R S —

K
© HO282 ECM
: Continuity .
Connector | Terminal| Connector| Termninal
E58 4 F8 50 Existed ) ; L
2. Check the continuity between HO2S2 harness connector or ECM harness connector and ground. i
' ' M|
HO282, ECM
: Ground | Continuity ¢
Cennector Terminal | Connector| Terminal
E58 4 F8 50 | Ground| Not existed ' ' N
3. Also check harness for short to power. F
is the inspection result normail?
YES >>GOTOS6. o
NO >>GOTOS. i
5.DETECT MALFUNCTIONING PART .

Check the following.
* Haress connectors F121, E7 ‘
» Hamess for open or short between heated oxygen sensor 2 -and ECM.

>> Repair open circuit or short to ground or short to power in hamess or connectors.
6.CHECK HO2S2 CONNECTOR FOR WATER

02162999292 EC-119 0216299929!2
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< COMPONENT DIAGNOSIS > [MR20DE]
Check connectors for water. ‘

Water should not exist.

Is the inspection result normal?
YES >>GOTO7.
NOQ >> Repair or replace harness or connectors.,

7.CHECK HEATED OXYGEN SENSOR 2
Refer to EC-120. "Component Inspection”,

Is inspection result normal?

YES >>GOTOS.
NO >> Replace heated oxygen sensor 2,

' 8 CHECK INTERMITTENT INCIDENT
Refer to GI-38_ "Infemmitie nt",

>> INSPECTION END
Component Inspection

INFOIL:0000000004839878

1 .CHECK HEATED OXYGEN SENSOR 2-1

1. Start engine and warm it up to the normal operating temperature.
2. Tumn |gn|t|on switch OFF and wait at least 10 seconds.
3. Start englne and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
4. Let engine idle for 1 minute.
5. Check the voltage between ECM hamess connector terminais under the followmg condition.
ECM
+ - Condition _ Voltage
Connector
Terminal Terminal
The voltage should be above 0.72V at least once
Fa 50 59 Rewvving up to 4,000 rpm under no load | during this procedure.
" | (HO2S2 signal) at least 10 times - The voltage should be below 0.46YV at least once
during this procedure.

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 2.

2 .CHECK HEATED OXYGEN SENSOR 2-I|

Check the voltage between ECM harness connector terminais under the following condition.

ECM
+ - Condit"ron . Voltage
Connector
Terminal Terminal

. The voltage should be above 0.72V at least once

F8 50 " 59 Keeping engine speed at idle for 10 during this procedure.
(HO282 signal} minutes The voltage should be below 0.46V at least once

during this procedure.

is the inspection result normal?

YES >>INSPECTION END
NO >»> GO TO 3.

3.CHECK HEATED OXYGEN SENSOR 2-ilI

Check the voltage between ECM harness connector terminals under the following condition.

02162999292 | EC-120 02162999292
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| P0138 HO2S2 |
< COMPONENT DIAGNOSIS > [MR20DE] *
‘ [
| ECM - A
+ . ‘Condition Voltage :
Connector
: i Terminal Termninal EC
: The voltags should be above 0.72V at least onc
Fa 50 ' 59 Coasting from 80 km/hi (50 MPH) in D | during this procedure. : ;
{HO252 signal) position (CVT), 4th gear position (M/T) | The voltage should be below 0.46V at least once
during this procedure. ‘ C .
Is the inspecti ult normal? :
YES >>INSPECTION END '
NO >>GOTO4. b
4 .REPLACE HEATED OXYGEN SENSOR 2
Replace heated oxygen sensor 2. E
CAUTION: .
- Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7
in) onto a hard surface such as a concrete floor; use a new one. ‘
- Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread Foe
Cleaner tool (commercial service tool) and approved anti-seize lubricant (commercial service tool). .
>> INSPECTION END @ L
|
' b
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P0139 HO2S2
< COMPONENT DIAGNOSIS > [MR20DE]
P0139 HO2S2
Description INFOID 00000000048 39880

The heated oxygen sensor 2, after three way catalyst (manifold),

monitors the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the heated oxygen sensor 1 are

shifted, the air-fuel ratio is controlled to stoichiometric, by the signal

from the heated oxygen sensor 2.

This sensor is made of ceramic zirconia. The zirconia generates volt-
- age from approximately 1V in richer conditions to OV in leaner condi-

tions.

Under normal conditions the heated oxygen sensor 2 is not used for

engine control operation.

PR

SEFZ2TR

DTC Logic R —

DTC DETECTION LOGIC - -

The heated oxygen sensor 2 has a much longer switching time
between rich and lean than the heated oxygen sensor 1. The oxygen
storage capacity of the three way catalyst (manifold) causes the oK NG
longer switching time. To judge the malfunctions of heated oxygen
sensor 2, ECM monitors whether the switching response of the sen-

v
sor's voltage is faster than specified during the various driving condi-
tion such as fuel-cut.

ov '

SEFaozy

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

* Harness or connectors
_{The sensor circuit is open or shorted)

PO129 Heated oxygensensor2 | 1t takes more time for the sensor to respond be- | » Heated oxygen sensor 2
- | circuit slow response tween rich and lean than the specified time. * Fuel pressure
* Fuel injector
. ) * Intake air leaks
Component FunCtlon CheCk INFOID-0000000004890852
1 .PERFORM COMPONENT FUNCTION CHECK-I
1. Start engine and warm it up to the normal operating temperature.
2. Tum ignition switch OFF and wait at least 10 seconds.
3. Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
4. Let engine idle for 1 minute.
5. Checkthe voltage between ECM harness connector terminals under the following condstlon
ECM
+ - Condition Voltage
Connector -
Terminal Terminal
F8 50 59 Revving up to 4,000 rpm under no load | A change of voltage should be more than 0.12 V
(HO282 signal) at least 10 times for 1 second during this procedure.

Is the ingpection result normal?

YES >»INSPECTION END
NO >> GO TO 2.

02162999292 | EC-122 | 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]

2 .PERFORM COMPONENT FUNCTION CHECK-II
Check the voltage between ECM harness connector terminais under the following condition.

ECM
+ - Condition Voltage
Connector :
Terminat Terminal
F8 50 59 Keeping engine speed at idle for 10 A change of voltage should be more than 0.12 V c ,
(HO282 signal} minutes for 1 second during this procedure.
: - ;i
S ion result normal? '
D

YES >>INSPECTION END
NO >>GOTOS3.

3.PERFORM COMPONENT FUNGTION CHECK-II £
Check the voltage between ECM harness connector terminals under the following condition.

" ECM , - F o
+ - Condition Voitage t
Connector .
Terminal | Terminal G }
Fa . 50 59 Coasting from 80 km/h (50 MPH}in D | A change of voltage should be more than 0.12 V
(HO282 signal} position {CVT), 4th gear position (M/T) | for 1 second during this procedure.
Is the inspection result normal? * ‘ , H

YES >> INSPECTION END
NO >> Go to EC-123. "Diagnosis Procedure”.

- Diagnosis Procedure weoosecoooooassess 1}
1.CHECK GROUND CONNECTION i
1. Tum ignition switch OFF. g
2. Check ground connection E21 and E38. Refer to Ground Inspection in Gl-40, "Circuit Inspection”. !
Is the inspection result normal? K |

YES >>GOTO2. :
NO >> Repair or replace ground connection.

2 .CLEAR THE MIXTURE RATIO SELF-LEARNING VALUE ' - L
1. Clear the mixture ratio self-learning value. Refer to EC-16, "MIXTURE BATIO SELF-| EARNING VALUE i

CLEAR ; Special Repair Requirement’. , |
2. Run engine for at least 10 minutes at idle speed. : Y

Is the 1st trip DTC PO171 or PO172 detected? Is it difficult to start engine? _
YES - >> Perform trouble diagnosis for DTC P0171 or PO172. Refer to EC-129, "DTC Logic" or EC-133
"DTC Loqic”, ' : N
NO >> GO TO 3.
3.CHECK HO282 GROUND CIRCUIT FOR OPEN AND SHORT

Tum ignition switch OFF. , ' t o
Disconnect heated oxygen sensor (HO2S) 2 harness connector. :

Disconnect ECM hamess connector. :
Check the continuity between HO2S2 harness connector and ECM hamess connector. p i

N

HO2S2 ECM
— Continuity
Connector| Terminal | Connector| Terminal ; l
E5B 1 F8 59 Existed . "

5. Also check harness for short to ground and short to power. _ i

Is the inspection result normal? ) i
02162999292 EC-123 ' 021 6299929?
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< COMPONENT DIAGNOSIS > o . [MR20DE]
YES >>GO TOS5.
NO >>GOTOA4. ,

4 .DETEGT MALFUNCTIONING PART

Check the following.
+ Harness connectors F121, E7
+ Harness for open or short between heated oxygen sensor 2 and ECM.

>> Hepair open circuit or short to ground or short to power in hamess or connectors.
5.CHECK HO252 INPUT SIGNAL GIRCUIT FOR OPEN AND SHORT

1. Check the continuity between HO2S82 harness connector and ECM harness connector.

HO282 ECM
Connector | Terminal | Connector! Terrninat

ES8 4 F8 50 Existed '
2. Check the continuity between HO2S2 harness connector or ECM hamess connector and ground.

Continuity

HO2S2 ECM
Connector| Terminal { Connector| Terminal
ES8 4 F8 50 Ground | Not existed
© 3. Also check hamess for short to power.
Is the inspection result normal?
YES »>»>GOTO7.
NO >> GO TO 6.
6.DETECT MALFUNCTIONING PART

Check the following.
» Hamess connectors F121, E7
* Hamess for open or short between heated oxygen sensor 2 and ECM.

Ground Continuity

>> Repair open circuit or short to ground or short to power in hamess or connectors.
7 .CHECK HEATED OXYGEN SENSOR 2

Refer to EC-124, "Component Inspection’.

Is the inspection result norrmal?
YES >>GOTOS.
NO >> Replace heated oxygen sensor 2.

8.CHECK INTERMITTENT INCIDENT
Refer to G1-38_"Internmittent Incident’.

>> INSPECTION END
Component Inspection

INFOID000000004893884

1.cHECK HEATED OXYGEN SENSOR 2-1

Start engine and warm it up to the normal operating temperature.
Turn |gn|t|on switch OFF and wait at least 10 seconds.

Start englne and keep the engine speead between 3,500 and 4, 000 rpm for at Ieast 1 minute under no load.
Let engine idle for 1 minute.

Check the voltage between ECM harness connector terminals under the following condition.

o=
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P0139 HO2S2
< COMPONENT DIAGNOSIS > [MR20DE]
"ECM A
+ - Condition Voltage

Connector — — ‘ '
ermina ermina : EC
The voltage should be above 0.72V at least once

50 Revving up to 4,000 rpm under no load | during this procedure. ;

F8 {HO2S2 signal) 58 at least 10 times The voltage should be below 0.46V at least once
during this procedure, c !
|s the inspection result normal? .
YES ' >> INSPECTION END ' ' t
NO  >»GOTO2. | D
2.CHECK HEATED OXYGEN SENSOR 2-II *
Check the voltage between ECM hamess connector terminals under the following condition. E '
¢ t
. ECM
o+ - Condition Voltage . F l
Connector :
Terminal Terminal ' l
The voltage should be above 0.72V at least once a
F8 50 59 Keeping engine speed at idle for 10 during this procedure. At
{HO2S2 signal) minutes The voltage should be below 0.46V at least once !
7 during this procedure. !
s the inspection result normal? ; H l
YES >> INSPECTION END |
NO >> G0 TO 3.
. I
3.CHECK HEATED OXYGEN SENSOR 2-1ll i
Check the voltage between ECM harness connector terminals under the following condition. i
, ' J
ECM ‘
. B n Condition ' Voltage |
Connector — - - : K |
Terminal Terminal _
. The voltage should be above 0.72V at Ieasl once L
Fa - 580 59 Coasting from 80 km/h {50 MPH) in D | during this procedure. 1
(HO2S52 signal) position (CVT), 4th gear position (M/T) | The voltage should be.below 0.46V at least once L
‘ ’ during this procedure. i
Is the inspection result normal? ' j
YES >>INSPECTION END oM
NO >>»> GO TO 4. . _ '
4 . REPLACE HEATED OXYGEN SENSOR 2 |
N !
Replace heated oxygen sensor 2. i
CAUTION: ;
- Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7
in) onto a hard surface such as a concrete floor; use a new one. ’
- Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread i
Cleaner tool (commercial service tool) and approved anti-seize lubricant {commercial service tool). .
: P .

>> INSPECTION END - :

02162999292 : EC-125 021 6299929|2
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< COMPONENT DIAGNOSIS > | [MR20DE]
P0141 HO252 HEATER
Descrtption INFOID 0000000055835
SYSTEM DESCRIPTION

Sensor Input signal to ECM ECM function | Actuator

Carnshaft position sensor (PHASE)

Crankshaft position sensor (POS) Engine speed

‘ Heated oxygen sensor 2
Engine coolant temperature sensor Engine coclant temperature | heater contro!

Heated oxygen sensor 2 heatar

Mass air flow sensor Amount of intake air

The ECM performs ON/OFF control of the heated oxygen sensor 2 heater corresponding to the engine speed,
amount of intake air and engine coolant temperature.

-OPERATION

Engine speed rpm Heated oxygen sensor 2 heater
Above 3,600 OFF

Below 3,600 rpm after the following conditions are met.
* Engine: Afler warming up

+ Keeping the engine speed between 3,500 and 4,000 rprn for 1 ON
minute and at idie for 1 minute under no load
DTC Logic INFOID D00000000455886
DTC DETECTION LOGIC
DTCNo. | " °“b‘§a‘i‘;g"°s's DTC detecting condition Possible cause.
Heated oxvaen The current amperage in the heated oxygen sen-i * Hamess or conneciors
yg sor 2 heater circuit is out of the normal range. (The heated oxygen sensor 2 heater circuit is
PO141 sensor 2 heater ; . "
coniraleircuit lov (An excessively low voltage signal is sent to ECM open or shorted.}
through the heated cxygen sensor 2 heater.) * Heated oxygen sensor 2 heater

DTC CONFlRMATlON PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always tum ignition switch OFF and wait at
least 10 seconds before conducting the next test.
TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 11V at idle.

»>> Q0O TO 2, _
2.PEF{FORM DTC CONFIRMATION PROCEDURE

1. Turn ignition switch ON and wait at least 5 seconds.
2. Check ist trip DTC.

Is 1st tip DTC detected?-

YES >> Goto EC-126, "Diagnosis Procedura”.
NO >> INSPECTION END

Diagnosis Procedure

INFOID:0000000004839887

1.CHECK GROUND CONNECTION

1. Tumn ignition switch OFF.
- 2. Check ground connection E21 and E38. Refer to Ground Inspection in Gi-40. “Circuit Inspection”.

" s the inspection result normal?
02162999292 EC-126 . ' 02162999292
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YES >>GOTO2.
" NO  >> Repair or replace ground connection. A

2 .CHECK HO2S2 HEATER POWER SUPPLY CIRCUIT

1. Disconnect heated oxygen sensor (HO2S) 2 harness connector.
2. Tum ignition switch ON.
3. Check the voitage between HO2S52 harness connector and ground. .

Hoész ¢
- Ground Voltage .
Connector Terminal |
E58 ' 2 Ground Battery voltage : o) [
ls the inspection result normal? !
YES >>GOTO4, _ + :
NO >> GO TO 3. ' E
3.DETECT MALFUNCTIONING PART |
Check the following. - ?
* 10A fuse (No. 56)
» Harness for open or short between heated oxygen sensor 2 and fuse i
i G

~ >> Repair open circuit or short to ground or short to power in harmess or connectors.
4.CHECK HO2S2 HEATER OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Tum ignition switch OFF. . H
2. Disconnect ECM hamess connector. |
3. Check the continuity between HO2S2 hamess connector and ECM harness connector.

HO252 ECM . )
Continuity }
Connector Terrninal Connector Terminal
b
E58 3 F7 5 Existed S
3
4. Also check harness for short to ground and short to power. '
Is the inspection result normal? ' _ K

YES >>G0OT0OE6.
NO >> GO TO 5.

5 .DETECT MALFUNGTIONING PART . |

Check the following. : ,
» Harness connectors F121, E7 i
» Harness for open or short between heated oxygen sensor 2 and ECM. M

¢ e e ——

>> Repair open circuit or short to ground or short to power in hamess or connectors. | ,
©.cHECK HEATED OXYGEN SENSOR 2 HEATER
Refer to EC-128. "C:0 nent Inspection’. ' f

Is the inspection result normal? 7 ' O

YES >>GOTO7.
NO >> Replace heated oxygen sensor 2.

7.CHECK INTERMITTENT INCIDENT p
Refer to Gi-38, "Intermittent incident”.

fm— ——

>> INSPECTION END

- e A
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Component Inspection - INFoID 000000090880

1.cHECK HEATED OXYGEN SENSOR 2 HEATER |

1. Tum ignition switch OFF.
2. Disconnect heated oxygen sensor 2 hamess connector
3. Check resistance between heated oxygen sensor 2 terminals as follows.

Terminals Resistance [at 25°C (77°F)
2and 3 34-44Q
land 2,3 4 : 0§}
4and1,2 3 (Continuity should not exist}

Is the inspection result no 1?

YES >>INSPECTION END
NO >>GOTO2.

2 .REPLACE HEATED OXYGEN SENSOR 2

Replace heated oxygen sensor 2.

CAUTION:

« Discard any heated oxygen sensor whlch has been dropped from a height of more than 0.5 m {19.7
in) onto a hard surface such as a concrete floor; use a new one.

- Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread
Cleaner tool (commercial service tool) and approved anti-seize lubricant (commercial service tool).

>> INSPECTION END

02162999292 - EC-128 . | 02162999292
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P0171 FUEL INJECTION SYSTEM FUNCTION

DTC Log iC . ’ INFOID:0000000004899609 1

DTC DETECTION LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the

theoretical mixture ratio based on the mixture ratic feedback signal from the heated oxygen sensors 1. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical

ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too

ECM judges the condition as the fuel injection system malfunction and lights up the MIL (2 trip detection logic).

lean.}), the

Sensor Input signal to ECM ECM function Actuator

Density of oxygen in exhaust gas

Heated oxygen sensor i (Mixture ratio feedback signal) Fuel injection control | Fuel injector E
DTC No. thouble diagnosis name DTC detecting condition Possible cause £ ;
* Intake air leaks '
¢ Heated oxygen sensor 1 '
Fuel iniaction svstem t » Fuel injection system does not operate properly. : Euﬁl inj?ctorl K G 5
PO171 uelinjection systemloo | , The amount of mixture ratic compensation is 1oo xnaust gas leaxs ?

lean i : I : = Incorrect fuel pressure .

arge. (The mixture ratio is too lean.) e Lack of fuel "
» Mass air flow sensor ;

» Incorrect PCV hose connection H
|
DTC CONFIRMATION PROCEDURE l
1 .PRECONDITIONING } ,
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at i
least 10 seconds before conducting the next test. | !
>> GO TO 2. i
2.PERFOHM DTC CONFIRMATION PROCEDURE-| ‘ K r
1. Clear the mixture ratio self-learning value. Refer to EC-16, "MIXTURE RATIO SELF-L EARNING VALUFE .
CLEAR : Special Repair Bequirement”. ‘ i

2. Start engine. L
Is it difficult to start engine? P
YES >>GOTOS. '
NO »>> GO TO 4. M}
3.RESTART ENGINE |
If it is difficult to start engine, the fuel injection system has a malfunction, too. "
Crank engine while depressing accelerator pedal. Ny
Does engine;tgrt? g
YES >> Goto EC-130, "Diagnosis Procedure”, o )

NO  >> Check exhaust and intake air leak visually.
4.PEF{FORM DTC CONFIRMATION PROCEDURE-II
1. Start engine and let it idle for at ieast 10 minutes. P

2. Check 1st trip DTC.

Is 1st trip DTC detected?

YES >> Go to EC-130. "Diagnosis Procedure’.
NO >> GO TOS.

5.PERFORM' DTC CONFIRMATION PROCEDURE-!!

1. Tum ignition switch OFF and wait at least 10 seconds.

02162999292 . EC-129
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2. Start engine and drive the vehicle under the similar conditions to Freeze Frame Data for 10 minutes. Refer
to the table below.

Hold the accelerator pedal as steady as possible.

The similar conditions to (1st trip) Freeze Frame Data means the vehicle operation that the following con-
ditions should be satisfied at the same time.

Engine speed

Engine speed in the freeze frame data + 400 rpm

Vehicle speed

Vehicle speed in the freeze frame data £ 10 km/h (6 MPH)

Engine coolant temperature (T) condition

When the freeze frame data shows lower than 70 °C (158 °F),
T should be lower than 70 °C (158 °F).

When the freeze frame data shows higher than or equal to 70 °C (158 °F),
T should be higher than or equal to 70 °C (158 °F).

CAUTION:

Always drive at a safe speed.
3. Check 1st trip DTC.

is 1st trip DTC detected?
YES =»> Goto EC-130, "Diagnosis Procedure"

NGO  >> INSPECTION END

Diagnosis Procedure

1.CHECK EXHAUST GAS LEAK

" INFOID0000000004599890

1. Start engine and run it at idle. :
2. Listen for an exhaust gas leak before three way catalyst (manifold).

®p : Exhaust gas

- (Manifold) (Under floor) Mutfler
N HO252 :
HO281 _

To exhaust manliold =P

Three way catalyst " Three way catalyst

T

SEC502D

Is exhaust gas leak detected?

YES >> Repair or replace.
NO >>» GO TO 2.

2.CHECK FOR INTAKE AIR LEAK

1. Listen for an intake air leak after the mass air flow sensor.

2. Check PCV hose connection.

~ Intake air leak detected?

YES >> Repair or replace.
NO >> GO TO 3.

3 CHECK HEATED OXYGEN SENSOR 1 INPUT SIGNAL CIRCUIT

pwp

Turn ignition switch OFF.
Disconnect heated oxygen sensor (HO2S) 1 hamess connector.

Disconnect ECM hamess connector.

Check the continuity between HO2S1 harness connector and ECM harness connector.

HO2S51

ECM

Connector| Terminal

Connector

Terminal

Continuity

F30 4

F8

49

Existed

; 5. Check the continuity between HO2S1 harness connector or ECM hamess connector and ground.

02162999292
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HO2S51 . ECM ) A
Ground | Continuity
Connector | Terminal Connector_ Terminal
F3o 4 F8 49 Ground | Not existed

6. Also check hamess for short to power.

Is the inspection result normal? '

YES >>GOTOA4. . C o
NO >> Repair open circuit or short to ground or short to power in harness or connectors. ,
4.CHECK FUEL PRESSURE
- . o

1. Release fuel pressuré to zero. Refer to EC-287. "Inspection’.
2. Install fuel pressure gauge and check fuel pressure. Refer to EC-287. "Inspection”.

At idling: Approximately 350 kPa (3.5 bar, 3.57 kg/cm?, 51 psi) ;

Is the inspection result normal? .
YES >>GOTOGSE. F
NO >> GO TO L.

!
|
5.CHECK FUEL HOSES AND FUEL TUBES - ]
|

Check fuel hoses and fuel tubes for clogging.
sthei ction result normal? : i
YES >> Replace “fuel filter and fuel pump assembly”. H i
NO >> Repair or replace

6.CHECK MASS AIR FLOW SENSOR

@With GST - ' 1o
1. Install all removed parts. i
2. Check mass air flow sensor signal in Service $01 with GST. }
For specification, refer to EC-290, ° s Air Flow Sensor”. J !
|
!
|
t

Is the measurement value within the specification? -

YES >>GOTO7. ‘ :
NO >> Check connectors for rusted terminals or loose connections in the mass air flow sensor. circuit or K
grounds. Refer to £C-82,. "DTC Logic”. :

7 .CHECK FUNGTION OF FUEL INJECTOR

1. Let engine idle. . L
2. Listen to each fuel injector operating sound. ) ;
Clicking noise should be heard. ﬂ tidle : _ ' M ;
Is the inspection result normal? Y Suitable !
YES »>>GOTOS. | »‘?:‘ » too! :
NO  >> Perform trouble diagnosis for FUEL INJECTOR, refer to ot o N T
- EC-244, "Component Function Check”. < :
' i
! O
. % N PEIBISIE X

8.CHECK FUEL INJECTOR .

Turn ignition switch OFF.

Confirm that the engine is cooled down and there are no fire hazards near the vehicle.
Reconnect all harness connectors disconnected.

Remove fuel tube assembly. Refer to EM-157. "Removal and Instaliation”.

Keep fuel hose and all fuel injectors connected to fuel tube.

The fuel injector hamess connectors should remain connected. < 5
5. Disconnect all ignition coil harness connectors.

6. Prepare pans or saucers under each fuel injector.

02162999292 . . EC-131 E ' 0216299929L
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7. Crank engine for about 3 seconds.

Fuel should be sprayed evenly for each fuel injector.

Is the inspection result normat?

YES »>>GOTO9. : S
NO >> Replace fuel injectors from which fuel does not spray
out. Always replace O-ring with new ones.

PBIASEEE)

_9.CHECK INTERMITTENT INCIDENT
Refer to GI-38, "intenmitient lncident'_'.

>> INSPECTION END

02162999292 - EC-132 | 02162999292
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P0172 FUEL INJECTION SYSTEM FUNCTION ' , N
DTC LOgiC‘ 7 _ INFOID-DP00000004899591 :

DTC DETECTION LOGIC _
With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the :
theoretical mixture ratio based on the mixture ratio feedback signal from the heated oxygen sensors 1. The

ECM calculates the necessary compensation to correct the offset between the actual and the theoretical

ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.), the
ECM judges the condition as the fuel injection system malfunction and lights up the MIL {2 trip detection logic).

Sensor Input signal to ECM ECM function Actuator

Density of oxygen in exhaust gas

(Mixture ratio feedback signal) Fuel injection control Fuel injector E

Heated oxygen sensor 1

DTC No. | Trouble diagnosis name DTC detecting condition Paossible cause

+ Heated oxygen sensor 1
= Fuel injection system does not operate properly. | « Fuelinjector
+ The amount of mixture ratio compensation is too | = Exhaust gas leaks

L]

L]

- i -

PO172 Egsl injection system‘loo
large. {The mixture ratio is too rich.) Incorrect fuel pressure G

Mass air flow sensor

DTC CONFIRMATION PROCEDURE

1.PRECONDITIONING |
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at - 1
teast 10 seconds before conducting the next test. |
. i

>>GOTO2. t

2 .PERFORM DTC CONFIRMATION PROCEDURE-I | J :
1. Clear the mixture ratio self-learning value. Refer to EC-16. "MIXTURE BATIO SELFE-LEARNI VAL '
CLEAR : Special Repair Bequirement”. K

2. Start engine. = '
Is it difficult to start engine? | :.
YES >>GOTO3. ‘ i (!
NO >>GOTO4. . '
3.RESTARTENGINE - - :
If it is difficult to start engine, the fuel injection system has a malfunction, too - . ) Mo

Crank engine while depressing accelerator pedal. ' \
Does engine stant? _ : .

YES >> Goto EC-134, “Diagnosis Procedure”. _ . N,
NO >> Remove spark plugs and check for fouling, etc. ' -

4.PEHFORM DTC CONFIRMATION PROCEDURE-I|

1. Start engine and let it idle for at least 10 minutes.
2. Check 1sttrip DTC.

s 1st trip DTC detected? ‘ . P
YES >> Goto EC-134, "Diagnosis Procedure®.
NO - >>GOTOS.

5. PERFORM DTC CONFIRMATION PROCEDURE-III

1. Tum tgnltlon switch OFF and wait at least 10 seconds. '

2. Start engine and drive the vehicle under the similar conditions to (1st trlp) Freeze Frame Data for 10 min-
utes. Refer to the table below. i
Hold the accelerator pedal as steady as possible.

02162999292 EC-133 - 021 6299929;2
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The similar conditions to Freeze Frame Data means the vehicle operation that the following conditions
should be satisfied at the same time.

Engine speed Engine speed in the freeze frame data = 400 rpm
Vehicle speed Vehicle speed in the freeze frame data + 10 km/h (6 MPH)

When the freeze frame data shows lower than 70 °C (158 °F},
T should be lower than 70 °C {158 °F),

When the freeze frame data shows higher than or equal to 70 °C (158 °F),
T should be higher than or equal to 70 °C (158 °F).

Engine coolant termperature (T) condition

CAUTION:
Always drive at a safe speed.
3. Check 1st trip DTC.

Is 1st trip DTC d_etec ed? :
YES >> Goto EC-134. "Diagnosis Procedure".
NO >> INSPECTION END

Diagnosis Procedure - v U—

1.CHECK EXHAUST GAS LEAK

1. Start engine and run it at idie.
2. Listen for an exhaust gas leak before three way catalyst {manifold).

Three way catalyst Three way catalyst

- (Manifold) {Under floor} Muttier
w HQO282
HO251 . :
To exhaust manifold ~ wp | »

mp : Exhaust gas

Is exhaust gas leak detected?

YES >> Repair or replace.
NO >> GO TO2,

2 .CHECK FOR INTAKE AIR LEAK

Listen for an intake air leak after the mass air fiow sensor.
Is intake air leak detected? :
YES >> Repair or replace.
NO »>>GOTOS3.
3 CHECK HEATED OXYGEN SENSOR 1 INPUT SIGNAL CIRCUIT

Tum ignition switch OFF.

Disconnect heated oxygen sensor (HO2S) 1 harness connector.

Disconnect ECM hamess connector.

Check the continuity between HO251 harness connector and ECM harness connector.

SEC5ZD

bl

HO251 sensor 1 ECM

- - Continuity
Connector | Terminal | Connector| Terminal

F30 4 F8 49 Existed
5. Check the continuity between HO2S1 harness connector or ECM harness connector and ground.

HO2S1 sensor 1 " ECM
- Ground | Continuity
Connector | Terminal | Connector| Terminal
F30 4 FB 49 Ground | Not existed

02162999292 - | EC-134 02162999292
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6. Also check hamess for short to power. ) ’
A

Is the insgection result normal?
YES >>GOTO4. )
NO >> Repair open circuit or short to ground or short to power in harness or connectors -

4 .CHECK FUEL PRESSURE

1. Release fuel pressure to zero. Refer to EC-287. "inspection”. \
2. Install fuel pressure gauge and check fuel pressure. Refer to EC-287. “Inspection”. C
At idling: Approximately 350 kPa (3.5 bar, 3.57 kg/cm?, 51 psi) .
Is the inspection result normal? ' : : D
YES >>GOTOG6. | ' o
NO >> GO TO 5.
5.CHECK FUEL HOSES AND FUEL TUBES " : | E
Check fuel hoses and fuel tubes for clogging.
I inspection result normai? _ : F ;
YES >> Heplace “fuel filter and fuel pump assembly”. : T
NO >> Repair or replace ; ‘ o l
©.CHECK MASS AIR FLOW SENSOR | R
@With GST r
1. Install all removed parts. _ :
2. Check mass air flow sensor signal in “Service $01" with GST. H
For specification, refer to EC-290, "Mass Air Flow Sensor”.
s th surement value 'thin he ification? o .
YES >>GOTO7. ‘ ' : I
NO  >> Check connectors for rusted terminals or loose connections in the mass air flow sensor circuit or
grounds. Refer to EC-92 "DTC [ ogic”. !
7 .CHECK FUNCTION OF FUEL INJECTOR . J
1. Let engine idle. : }
2. Listen to each fuel injector operating sound. . BRL : ]
- | NG Pl
Clicking noise should be heard. ‘ At idle Y
s the inspection result normal? : ' : s Suitable '.
) L
YES >>GOTOS. @9 - 1
NO >> Perform trouble diagnosis for FUEL INJECTOR, refer to ok &
EC-244, "Component Function Check”. BRI O M |
' Yok i PBIB3IRE N
8.CHECK FUELINJECTOR {
1. Remove fuel injector assembly. Refer to EM-157. "Removal and Instailation”. :
Keep fuel hose and all fuel injectors connected to fuel tube. : 0 ‘
2. Confirm that the engine is cooled down and there are no fire hazards near the vehicle. [
3. Disconnect all fuel injector harness connectors. '
4, Disconnect all ignition coil harness connectors. . :
5. Prepare pans or saucers under each fuel injectors. : P
6. Crank engine for about 3 seconds. . '

Make sure fuel does not drip from fuel injector.
s inspection result normal?

YES »>>GOTOS. L : ,
NO >> Replace the fuel injectors from which fuel is dripping. Always replace Q-ring with new one.

9.CHECK INTERMITTENT INCIDENT _
02162999292 | EC-135 0216299929p
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Refer to G1-38, "Intermittent Incident”.

>> INSPECTION END

02162999292 | | EC-136‘ 02162999292
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P0222, P0223 TP SENSOR A
Description | —— i

Electric throttle control actuator consists of throttle control motor, " '
throttle position sensor, etc. The throttle position sensor responds to | 6.0 o= Postion sensor
the throttle valve movement. 2 Sensor 1
The throttle position sensor has two sensors. These sensors are a | @ N
kind of potentiometers which transform the throttle valve position into |5 49
output voltage, and emit the voltage signal to the ECM. In addition, |5 = '
these sensors detect the opening and closing speed of the throtile 3§ 2.0
valve and feed the voltage signals to the ECM. The ECM judges the |£ 5 /
current opening angle of the throttle valve from these signals and the | £ £ Serlsor 2
ECM controls the throttle control motor to make the throttle valve |© ° % 25 a0 T30 .
opening angle properly in response to driving condition. Throttle valve opening angle (489)  samorc £
DTC LOglC INFOID-0000000004393594 ]I
DTC DETECTION LOGIC _ : F [
NOTE: |
If DTC P0222 or P0223 is displayed with DTC P1229, first perform the trouble diagnosis for DTC P1229, :
Refer to EC-202, "DTC togic”, G
DTC No. frouble diagnosis name DTC detectmg condition Possible cause
PO292 Tlhntcmlg posi?ion sensor | An excessively low voltage from the TP sensor | « Harness or connectors H
1 circuit low input 1is sent to ECM. (TP sensor 1 circuit is open or shorted.)
0223 Threttle position sensor | An excessively high voltage from the TP sensor | * Electric throftle controt actuator
1 circuit high input 1 is sent o ECM. (TP sensor 1) )

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING ' SN

If DTC Cenfirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION: : K
Before performmg the followmg procedure, confnrm that battery voltage is more than 10V at |dle

T e e sm e e Re—dar e . e e e g

>> GO TO 2. : : L
2.PERFOHM DTC CONFIRMATION PROCEDURE
1. Start engine and let it idle for 1 second. : M
2. Check DTC. . i
ls DTC detected? ' ' .*
YES >> Goto EC-137, "Riagnosis Procedure”. ' f N
NO >> INSPECTION END -
- . I
Diagnosis:Procedure ' , INFOID:0000000004893805 ‘
O

1 .CHECK GROUND CONNECTION

1. Tum ignition switch OFF. _ ' .
2. Check ground connection E21 and E38. Refer to Ground Inspection in G1-40, "Circuit Inspection”. | P .

Is the inspection result normai? ‘
YES >>GOTO2 ' |
NO >> Repair or replace ground connection,

2 .CHECK THROTTLE POSITION SENSOR 1 POWER SUPPLY GIRCUIT '

1. Disconnect electric throttle control actuator hamess connector.
2. Turn ignition switch ON.

02162999292 EC-137 02162999292
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3. Check the voltage between electric throttle control actuator harness connector and ground.

Electric throtile control actuator

- Ground| Voltage
Connector Terminal i

F2g 1 Ground | Approx. 5V
Is the inspection result normal?

YES >>GOTO3. . .
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

3.CHECK THROTTLE POSITION SENSOR 1 GROUND CIRCUIT FOR OPEN AND SHORT

1.  Tumn ignition switch OFF.
2. Disconnect ECM harness connector. o
3. Check the continuity between electric throttle control actuator hamess connector and ECM hamess con-

nector.
Eiectric throtile control actuator ' ECM
Continuity
Connector Terminal Connector | Terminal
F29 4 F8 36 Existed

4. Also check hamess for short to ground énd short to power.

Is the inspection result normal?
YES >>GOTO4,
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

4 .CHECK THROTTLE POSITION SENSOR 1 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT
1. Check the continuity between electric throttle control actuator hamess connector and ECM hamess con-

nector. o »
Electric throttle control actuator ECM .
Continuity
Connector Terminal .| Connector | Terminal
F29 - 2 F8 33 Existed

2. Also check harness for short to ground and short to power.

is the inspection result ngrmal?
YES >>GOTOS. ' ‘ :
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

5.CHECK THROTTLE POSITION SENSOR

Refer to £C-104, "Component Inspaction”.
Is the inspection result normal?

YES >>GOTO7.
NO - > GO TOG.

6.REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

1. Replace electric throttle control actuator.
2. Goto EC-104. "Special Repair Reduirement”,

>> INSPECTION END
7 .CHECK INTERMITTENT INCIDENT

Refer to Gi-38. "Intermnittent Incident". -

_>>INSPECTION END -

02162999292 - EC-138 | 02162999292
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Component Inspection

1 .CHECK THROTTLE POSITION SENSOR

INFOILR0000000G48 33896

A

1. Tum ignition switch OFF.
2. Reconnect all harness connectors disconnected. _ EC
3. Perform EC-15, "THROTTLE VALVE CLOSED POSITION L EARNING : Special Bepair Reguirement”.
4. Turn ignition switch ON. ’ :
5. Set shift lever to D (CVT) or 1st (M/T) position. . c
6. Check the voltage between ECM harness connector terminals.
’ ]
ECM ; D
i + ) Condition Voltage
Connector : )
Termi_nal Terminal _ \
. 33 Accelerator pedal: Fully released | More than 0.36V E
co u F’ sensor 1 signal) " Acceleralor pedal: Fully depressed | Less than 4.756V |
34 Accelerator pedal: Fully released | Less than 4.75V F
(TP sensor 2 signal} Accelerator pedal: Fully depressed | More than G.36V i
Is the inspection result normal? {
YES >>INSPECTION END G .
NO >>GOTO2. , l
L3
2 .REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR ’ H X
1. Replace electric throttle control actuator. ;
2. Goto EC-139 "Special Repair Reauirement”. "
| o
>> INSPECTION END l
- Special Repair Requirement INFOID:0000000004859857 L
1 .PERFORM THROTTLE VALVE CLOSED POSITION LEARNING _ 4
Refer to EC-15, "THROTTLE VALVE CLOSED POSITION LEARNING : Special Repair uiremernt” K :
>> GO TO 2, i
2.PERFORM IDLE AIR VOLUME LEARNING L
Refer to EC-15, “IDLE AIR VOLUME LEARNING : Special Repair Requirernent" {
>> END M
"
|
. O
Pt
i
'
02162999292 EC-139 021 6299929?
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P0300, P0301, P0302, P0O303, P0304 MISFIRE
DTC LOQEC INFOID:0000000004899558

DTC DETECTION LOGIC

When a misfire occurs, engine speed will fluctuate. If the engine speed fluctuates enough to cause the crank-
shaft position (CKP) sensor (POS) signal to vary, ECM can determine that a misfire is occurring.

Sensor Input signal to ECM ‘ECM function
Crankshalft position sensor (POS) Engine speed . On board diagnosis of misfire

The misfire detection logic consists of the following two conditions.

1. One Trip Detection Logic {Three Way Catalyst Damage) -
On the 1st trip, when a misfire condition occurs that can damage the three way catalyst (TWC) due to
overheating, the MIL will blink.
When a misfire condition occurs, the ECM monitors the CKP sensor signal every 200 engine revolutions
for a change.
When the misfire condrtlon decreases to a level that will not damage the TWC, the MIL will turn off.
If another misfire condition occurs that can damage the TWC on a second trip, the MIL will blink. -
When the misfire condition decreases to a level that will not damage the TWC, the MIL will remain on.
If another misfire condition occurs that can damage the TWC, the MIL will begin to blink again.

2. Two Trip Detection Logic (Exhaust quality deterioration) _
For misfire conditions that will not damage the TWC (but will affect vehicle emissions), the MIL will only
light when the misfire is detected on a second trip. During this condition, the ECM monitors the CKP sen-
sor signal every 1,000 engine revolutions.
A misfire malfunction can be detected on any one cyllnder or on multiple cylmders

DTG No. Trouble diagnosis name | DTC detecting condition Possible cause
P0O300 Multiple cylinder misfire detected Multiple cylinder misfire. Improper spark plug
PO301 No. 1 cylinder misfire detected No. 1 cylinder misfires. |gguficiehit COMRression

Incorrect fuel pressure

P0302 No. 2 eylinder misfire detected No. 2 ¢ylinder misfires. The fuel injector circuit is open or shorted
P0303 No. 3 cylinder misfire detected No. 3 cylinder misfires. US| RIER
intake air leak
' The ignition signal circuit is open or shoried
: Lack of fusl
PO304 No. 4 cylinder misfire detected No. 4 cylinder misfires. Signal plate

Heated oxygen sensor 1
Incerrect PCV hose connection

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test. :

>> GO TO 2.
2.PERFOHM DTC CONFIRMATION PROCEDURE-I

1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch OFF and wait at least 10 seconds.

3. Restart engine and let it idle for about 15 minutes.

4. Check 1st trip DTC.

Is 1st trip DTC detected?

YES >> Goto EC-141. "Diagnosis Procedure”.
NO >> GO TO 3.

3.PERFORM DTC CONFIRMATION PROCEDURE-II
1. Turnignition switch OFF and wait at least 10 seconds.

02162999292 ' _ EC-140 | 02162999292
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2. Start engine and drive the vehicle under the similar conditions to Freeze Frame Data for a certain time.
Refer to the table below. . A

Hold the accelerator pedal as steady as possible.
The similar conditions to Freeze Frame Data means the vehicle operation that the following COﬂdIthl‘lS

should be satisfied at the same time.
CAUTION:

Always drive vehicle in safe manner according to tratfic condltlons and obey all traffic laws when
driving.
b c
Engine speed : Engine speed in the freeze frame data + 400 rpm . ’ : I
Vehicle speed Vehicle speed in the freeze frame data £ 10 km/h {6 MPH}) D r

When the freeze frame data shows lower than 70 °C (158 °F},
Engine coolant temperature (T) T should be lower than 70 °C (158 °F).

condition When the freeze frame data shows higher than or equal to 70 °C (158 °F), E
: T should ba higher than or equal to 70 °C (158 °F).

The time to driving varies according to the engine speed in the freeze frame data.

Engine speed Time : i l
Around 1,000 ipm Approximately 10 minutes 1
Around 2,000 pm Approximately 5 minutes G ;
More than 3,000 rpm Approximately 3.5 minutes _ ‘ }
3. Check 1st trip DTC. H o
Is 1st trip DTC detected? !
YES >> Go to EC-141, "Diagnosis Procedure”. !
NO  >>INSPECTION END . -
Diagnosis Procedure _ " oD ooaoonoooesssase i
1 .CHECK FOR INTAKE AIR LEAK AND PCV HOSE : J

1. Start engine and run it at idle speed.
2. Listen for the sound of the intake air leak.
3. Check PCV hose connection. - - . K

Is intake air leak detected?
YES >> Discover air leak location and repair.

e -

kel e m———

NO >> GO TO 2. ! . L
2 .CHECK FOR EXHAUST SYSTEM CLOGGING :
Stop engine and visually check exhaust tube, three way catalyst and muffier for dents. . M
s the inspection result normal? . o
YES >>GOTO3. ‘ : l
NO >> Repair or replace it. N

3.CHECK FUNCTION OF FUEL INJECTOR

1. Start engine and let engine idle.

2. Listen to each fuel injector operating sound. @ A .ﬁ _ ‘ o
- 3 1

Clicking noise should be heard. ‘@ 3 . ‘

‘ At idle p }

s Suitable
@ / tool

Is the inspection result normal?

YES >>GOTOA4.
NO  >> Perform trouble diagnosis for FUEL INJECTOR, refer to
"Co ent nspection”.

PBE3IE

'
r
|
|
02162999292 ' EC-141 : 0216299929?
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4 .CHECK FUNCTION OF IGNITION COIL-I

CAUTION:
Do the following procedure in the place where ventilation is good without the combustible.
Turn ignition switch OFF.

Remove fuel pump fuse i in IPDM E/R to release fue! pressure.

Start engnne

After engine stalls, crank it two or three tlmes to release all fuel pressure.

Turn ignition switch OFF.

Remove all ignition coil harness connectors to avoid the electrical discharge from the ignition coils.

Remove |gn|t|on coil and spark plug of the cylinder to be checked.

Crank engine for 5 seconds or more to remove combustion gas in the cylmder

Connect spark plug and harness connector to ignition coil.

0. Fix ignition coil using a rope etc. with gap of 13 - 17 mm (0.52 -
0.66 in) between the edge of the spark plug and grounded metal
portion as shown in the figure.

11. Crank engine for about 3 seconds, and check whether spark is
- generated between the spark plug and the grounded metal por-

SOONOO RN =

tion.
Spark should be generated. : _ T 13- 17 mm
CAUTION: Grounded metal portion (0.52-0.68 In)
« Do not approach to the spark plug and the ignition coil (Cylinder head, cylinder block, etc.) :
within 50 cm (19.7 in). Be careful not to get an electrical pr—

shock while checking, because the electrical discharge
voltage becomes 20kV or more,

* It might cause to damage the lgmtlon coil |f the gap of more than 17 mm (0.66 in) is taken.
NOTE:

When the gap is less than 13 mm (0.52 in), the spark might be generated even if the coil is mal-
functioning.
Is the inspection result normal?

YES >>GOTOB.
NO >>GOTOS.

D.CHECK FUNCTION OF IGNITION COIL-I

1.  Tum ignition switch OFF.
2. Disconnect spark plug and connect a known-good spark plug.

3. Crank engine for about 3 seconds, and recheck whether Spark is generated between the spark plug and
the grounded metal portion.

Spark should be generated.

15 the inspection result normal?
" YES >>GOTOS.

NO >> Check ignition coil, power transistor and thelr circuits. Refer to EC-248, "Component Function
Check".

B.CHECK SPARK PLUG

Check the initial spark plug for fouling, etc.
Is the inspection result normal?

YES >> Replace spark plug(s) with standard type one(s). For
: spark plug type, refer to EM-238. "Spark Plug”
NO >> Repair or clean spark plug. Then GO TO 7.

SEF158|
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7 .CHECK FUNCTION OF IGNITION COILII

1. Reconnect the initial spark plugs. : !
2. Crank engine for about 3 seconds, and recheck whether spark is generated between the spark plug and -
EC

A

the grounded portion.

Spark should be generated.

Is the inspection result normal? c
YES >>INSPECTION END |
NO >> Replace spark plug(s) with standard type one(s). For spark plug type, refer to EM-238, Spark :

Plug®. D '
8.cHECcK COMPRESSION PRESSURE )

Check compression pressure. Refer to EM-144, "Inspection”.

Is the inspection result normal? . E

YES >>GOTO9,
NO >> Check pistons, piston rings, valves, valve seats and cylinder head gaskets.

9.CHECK FUEL PRESSURE i l

1. Install all removed parts.
2. Release fuel pressure to zero. Refer to EC-287, "Inspection”. c !
3. Check tuel pressure. Refer to EC-287. "Inspection”. : '

Is he i ion result normal? .
YES >»>GOTOTM. .
NG  >>GO TO 10. | | ;

10.DETECT MALFUNCTIONING PART |

Check fuel hoses and fuel tubes for clogging. o

s the inspection result normal? , ‘
YES >> Replace “fuel filter and fuel pump assembiy”. ‘
NO >> Repair or replace.

11 .CHECK IGNITION TIMING : ' I

For procedure, refer to EC-10, "BASIC INSPECTION : Special Repair Requirement”. K
For specification, refer to EC-290. "idle Speed” and EC-290, "lgnition Timing". ,

- 1s the inspection result normal?

-

YES >>GOTO 12 ‘ '
NO >> Follow the EC-14. "IGNITION TIMING : Special Repair Reguirement”.
M

12.CHECK HEATED OXYGEN SENSOR 1 ‘ 1 :
Refer to EC-107. "C one spection”. . '

Is the inspection result normal? _ _ ) ‘
YES >>GOTO13. -
NO . >> Replace heated oxygen sensor 1. t ‘

1 3.CHECK MASS AIR FLOW SENSOR jr
@With GST . ol
Check mass air flow sensor signal in Service $01 with GST. : !
For specification, refer to EC-290, "Mass Air Flow Sensor”. i
Is the measurement value within the specification? . P |

YES >>GOTO 14. i

NO  >> Check connectors for rusted terminals or loose connections in the mass air flow sensor circuit or

ground. Refer to EC-92, "DTC Logic".

3

14.cHECK SYMPTOM TABLE

Check items on the rough idle symptom in EC-276, "Sympiom Table".
Is the inspection result normal?

!
02162999292 EC-143 021 6299929[2
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YES >>GOTO 15,
NO >> Repair or replace.

15.ERASE THE 1ST TRIP DTC

Some tests may cause a 1st trip DTC to be set.
Erase the 1st trip DTC from the ECM memory after performing the tests. Refer to EC-73, "Diagnosis Descrip-

tion".

[MR20DE]

>» GO TO 16.
10.CHECK INTERMITTENT INCIDENT

Refer to Gi-38, "Intermittent Incident”.

>> INSPECTION END

02162999292 EC-144 02162999292
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P0327, P0328 KS N
Descnptlon ‘ 7 . : INFOID:CO000000G4B 95900 .

The knock sensor is attached to the cyhnder block. It senses engine knocking using a piezoelectric element. A gl
knocking vibration from the cylinder block is sensed as vibrationat pressure. This pressure is converted mto a

voltage signal and sent to the ECM.

|
DTC LOQIC - - INFOID:0000000004859901 (!
DTC DETECTION LOGIC
D i
'] . - '
DTC No. Troubl:ac::]aegnoms DTC detected condition Possible cause
PO327 Knock sensor circuit | An excessively low voltage from the sensor is - E i
low input ‘sent to ECM. * Harness or connectors
(The sensor circuit is open or shorted.)
P0328 Knock sensor circuit | An excessively high voltage from the sensoris | « Knock sensor
high input sent to ECM. 7 E ;
DTC CONFIRMATION PROCEDURE )
1.PRECONDITIONING s |

If DTC Confirmation Procedure has been previously conducted, always tumn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION: : H
Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

2 .PERFORM DTC CONFIRMATION PROGEDURE

1. Start engine and run it for at least 5 seconds at idle speed.
2. Check 1st trip DTC. J

is 1st trip DT_C detected? i ‘ l

YES >> Goto EC-145 "Diagnosis Procedure”. ; ‘
NO  >>INSPECTION END ; K !

Diagnosis Procedure o o eI co000sconssessne

|

|

f

| t

5> GO TO 2. ! E
l

|

1.cHECK GROUND CONNECTION

1. Tum ignition switch OFF. j - . ‘
2. Check ground connection £21 and E38. Refer to Ground Inspection in Gi-40, "Circuit Inspection”. - M

Is the inspection resuit normal?
YES >>GOTO2. )
NO >> Repair or replace ground connection. , ' N

2.CHECK KNOCK SENSOR GROUND CIRCUIT FOR OPEN AND SHORT
1. Disconnect knock sensor harness connector and disconnect ECM hamess connector.

2. Check the continuity between knock sensor harness connector and ECM harness connector. O
Knock seﬁsor ECM
Continuity . P
Connector | Terminal | Connector | Terminal t
F12 2 F8 40 Existed :
3. Also check hamess for short to ground and short to power. . 1

Is the inspection result normal? : 7 |

YES >>GOTO3.
NO >> Repair open circuit or short to ground or shart to power in harness or connectors ;

02162999292 EC-145 021 6299929[2
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3.CHECK KNOCK SENSOR INPUT SIGNAL CIRCU!T FOR OPEN AND SHORT

1. Check the continuity between knock sensor harness connector and ECM harness connector.

Knock sensor ) i ECM

- - Continuity
Connector | Terminal | Connector | Terminal

Fi2 i F8 a7 Existed

2. Also check hamess for short to ground and short to power.

Is the inspection result normal? .
YES »>>GOTOA4. - :
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

4 .CHECK KNOCK SENSOR
Refer to EC-146, "Component Inspection"”.

| inspection result no [?

YES >>GOTOS.
NO >> Replace knock sensor.

5.CHECK INTERMITTENT INCIDENT
Refer to GI-38, "Intermitient Incident”.

>> INSPECTION END
Component Inspection AR A INFOID0000090004559903

1 .CHECK KNOCK SENSOR

1. Tum ignition switch OFF,
2. Disconnect knock sensor harness connector. -~ -

3. Check resistance between knock sensor terminals as follows.
NOTE:

It is necessary to use an ohmmeter which can measure more than 10 MQ.

Terminals Resistance [at 20°C (68°F)]
1and2 Approx. 532 - 588 kf)
CAUTION:

Do not use any knock sensors that have been dropped or physically damaged. Use only new ones.
Is the inspection result normal? '

"YES  >>INSPECTION END
NO  >> Replace knock sensor.
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P0335 CKP SENSOR (POS) .

< COMPONENT DIAGNOSIS > [MR20DE]

P0335 CKP SENSOR (POS)

Description ' WO conoo0s0oegsesos

The crankshaft position sensor (POS) is located on the oil pan facing
the gear teeth (cogs) of the signal plate. It detects the fluctuation of TS
the engine revolution. ' ) )

The sensor consists of a permanent magnet and Hall IC.

When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change. ' i \ .
The changing gap causes the magnetic field near the sensor to ' -
change. D
Due to the changing magnetic field, the voltage from the sensor
changes. .

The ECM receives the voltage signal and detects the fluctuation of

the engine revolution. ; ‘ —cowen | E .
ECM receives the signals as shown in the figure.

0 7207

Crankshaft angle

Camshaft position — .
sensor (PHASE) | . | I | |
J |-| |_| |_ ] L G

P ——

Crankshalt'posiﬁon . . R -
e TN DN TR ! .

TO Rem m— —— v e -

NOTE; Camshalt position sensor (PHASE) signal timing varies with Intake valve timing control. IMBIAD7140E)
a7 »
DTC DETECTION LOGIC
J o
DTC No. | Trouble diagnosis name DTC detecting condition . Possible cause '
+ Hamess or connectors
+ The crankshaft position sensor (POS) signal [Crarnkshaft position sensor (FOS) circuit K
is not detected by the ECM during the first is open or shorted.] ;
few seconds of engine cranking. {Refrigerant pressure sensor circuit is’ !
s - | * The proper pulse signal from the crankshaft shorted.) ‘
P0335 crankshal posr_tmn = position sensor (POS) is not sent to ECM {Accelerator pedal position sensor circuit L r
sor (POS) circuit . . . ~
while the engine is running. is shorted.)
= The crankshaft position sensor (POS) signal | = Crankshaft position sensor (POS)
is not in the normal pattern during engine run- | = Refrigerant pressure sensor 7 ’
ning. . = Accelerator pedal position sensor M
, ¢ Signal plate i
DTC CONFIRMATION PROCEDURE N :

1 .PRECONDITIONING

if DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
{east 10 seconds before conducting the next test.

~ TESTING CONDITION:
Before performing the following procedure, confirm that battery voltage is more than 10.5V with igni- b

tion switch ON. P

>> GO TO 2. ' _ ‘ . '
2.F’EHFOHM DTC CONFIRMATION PROCEDURE

1. Start engine and let it idle for at least 5 seconds. ! t
If engine does not start, crank engine for at least 2 seconds. ’
2. Check 1st trip DTC.

02162999292 | EC-147 021 6299929I2
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< COMPONENT DIAGNOSIS > : [MR20DE]

s 1st trip DTC detected?

YES >>» Goto EC-148, "Diagnosis Procedure”.
NO >> INSPECTION END

Diagnosis Procedure INFOID0000000004559908

1.CHECK GROUND CONNECTICN '

1. Turn ignition switch OFF.
2. Check ground connection E21 and E38. Refer to Ground lnspectlon in GMO "Circuit Inspection”.
Is the inspection result normal?

YES >>GOTO2.

NO >> Repair or replace ground connection.

2 .CHECK CKP SENSOR (POS) POWER SUPPLY CIRCUIT-|

1. Disconnect crankshaft position (CKP} sensor (POS) harness connector.
2. Tumn ignition switch ON.

3. Check the voltage between CKP sensor (POS) harness connector and ground.

CKP sensor (POS)
- Ground| Voltage
Connector | Tarminal
F20 i Ground | Approx. 5V

Is the inspection result normal?
YES >>GOTOB8.
NO >> GO TO 3.
3.CHECK CKP SENSOR (POS) POWER SUPPLY CIRCUIT-!!

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector.

3. Check the continuity between CKP sensor (POS) harness connector and ECM hamess connector.

- CKP sensor {POS) ECM
Continuity
Connector | Terminal | Connector} Terminal
F20 1 F& 75 Existed

Is the inspection result normal?

YES >>GOTOA4.
NO >> Repair open circuit.

4 CHECK SENSOR POWER SUPPLY CIHCUIT
Check harness for short to power and short to ground, between the following terminals.

ECM Sensor
Connector | Terminal Name Connector | Terminal
- 74 Reifrigerant pressure sensor E49 3
75 CKP sensor (POS) ) F20 1
E16 102 APP sensor E110 5

Is the inspection result normal?
YES >>GOTOS.
NO >> Repair short to ground or short to power in harness or connectors.
5.CHECK COMPONENTS
Check the following.
* Refrigerant pressure sensor (Refer to EC-256, "Diagnosis Procedure”.)
Is the inspection resuilt normal?

02162999292 _ EC-148 02162999292
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. P0335 CKP SENSOR (POS)
< COMPONENT DIAGNOSIS > [MR20DE]
YES >>GOTOG.
NO >> Replace malfunctioning components. A
0.CHECK APP SENSOR

Refer to EC-223, "Component Inspection®.

Is the inspection result normal?
YES >>GOTO12. i

NO >»> GO TO7. ! c
7.HEPLACE ACCELERATOR PEDAL ASSEMBLY ;
1. Replace accelerator pedal assembly. ' :
2. Goto EC-223 "Special Bepair Requirement”. : (L

- >>INSPECTION END

8.CHECK CKP SENSOR (POS) GROUND CIRCUIT FOR OPEN AND SHORT . = i
1. Turn ignition switch OFF. ' !

2. Disconnect ECM hamess connector. E
3. Check the continuity between CKP sensor (POS) hamess connector and ECM harness connector. : '
[

CKP POS M : '

senser } EC Continuity G ,
Connector| Terminal | Connector} Terminal 3 ‘ ?
F20 2 F8 62 Existed )
H
b
|

4. Aliso check harness for short to ground and short to power.

Is the inspection result normal?

YES >>GOTO9. ' | i
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

9.cHeck CKP SENSOR (POS) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT . .

1. Check the continuity between CKP sensor (POS) harness connector and ECM harness connector. - J l
CKP sensor (POS) ECM :

- - Continuity K
Connector Tgnmnal Connector | Teminal . i
F20 .3 Fa 61 Existed |
2. Also check harness for short to ground and short to power. o b
Is the inspection result normal? |
YES »>>GOTO10. S i
NO >> Repair open circuit or short to ground or short to power in harness or connectors. M l
1 O.CHECK CRANKSHAFT POSITION SENSOR (POS) J
Refer to EC-150, “Component inspection”. : N :

Is the inspection result normal? _
YES >>GOTO 11. ' ¢
NO >> Replace crankshaft position sensor {POS).

11.cHECK GEAR TOOTH:

Visually check for chipping signal plate gear tooth.
Is the inspection result normal? P

YES >>GOTO12. ' _ : )
NO  >> Replace the signal plate.

12 .CHECK INTERMITTENT INCIDENT
Refer to G1-38, "Intermittent Incident". ‘ [

02162999292 ' EC-149 021 6299929@
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< COMPONENT DIAGNOSIS > : 7 - [MR20DE]
>> INSPECTION END

Component Inspection

INFOIDDOOOOODOLESGFOT

1.CHECK CRANKSHAFT POSITION SENSOR (POS)-|

1. Turn ignition switch OFF.

2. Loosen the fixing bolt of the sensor.

3. Disconnect crankshaft position sensor (POS) harness connector.
4

5

Remove the sensor.
. Visually check the sensor for chipping.
Is the inspection result normat?
YES >>GOTO2.
NO >> Replace crankshaft position sensor (POS).

FRIAZ2C3)

2 .CHECK CRANKSHAFT POSITION SENSOR (POS)-II

Check resistance between crankshaft position sensor (POS) terminals as follows.

Terminals (Polarity) Resistance [at 25°C {(77°F)]
1(+)-2()
1(+)-3() ExceptQoreQ
2{+)-3() ‘

Is the inspection result normal?

YES >>INSPECTION END
NO - >> Replace crankshaft position sensor (POS).

02162999292 - EC-150 02162999292
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[

< COMPONENT DIAGNOSIS > [MR20DE]

P0340 CMP SENSOR (PHASE)

Description
The camshaft position sensor (PHASE) senses the retraction of
camshatft (INT) to identify a particular cylinder. The camshaft position
sensor (PHASE) senses the piston position. ‘
When the crankshaft position sensor (POS) system becomes inoper- '
ative, the camshaft position sensor (PHASE) provides various con- . C ,’
trols of engine parts instead, utilizing timing of cylinder identification
signals.
The sensor consists of a permanent magnet and Hall IC. | »
When engine:is running, the high and low parts of the teeth cause -
the gap with the sensor to change. '
The changing gap causes the magnetic field near the sensor to — e
change. : b
Due to the changing magnenc field, the voltage from the sensor changes 3 !
ECM receives the signals as shown in the figure. ’ |
: o 7 , 720° v F o
Crankshaft angle .
. i
Ci haft iti - - '
sensor (PHASE) ‘I |‘| H —‘ |‘| |‘| H |‘| G !
Crankshalt position —=—mm g N ' o H }
S I My
i '
’ NOTE: Camshaft positlon sensor (PHASE) signal timing varies with Intake valve timing conirol. IMBIAGT1 408 i
DTC Logic omcmaines |
DTC DETECTION LOGIC ' J F
NOTE: ,
If DTC P0340 is displayed with DTC P1229, first perform the trouble diagnosis for DTC P1229. Refer to ‘
EC-202. "DTC Logic”. X
. K .
DTC No. | Trouble diagnosis name DTC detecting conditjon Possible cause |l
= The cylinder No. signal is not sent to ECM for ’ g?::iii:;f;’;ﬁfﬁrﬁpen or shorte d). L
the first few seconds during engine cranking. | | Camshaft position sensor (PHASE) j
PO‘ Camshaft position sen- | » The cylinder No. signal is not sent to ECM P ;
340 o i ; . + Camshaft (INT) !
sor (PHASE) circuit during engine running. « Starter motor i
+ The cylinder No. signal is notin the nomal | | o i oo i : - M
pattern during engine running. « Dead (%Vgak) battery )
i
;
r

DTC CONFIRMATION PROCEDURE ' ' N

1 .PRECONDITIONING

If DTC Confirmation Procedure has been prewously conducted, always turn ignition switch OFF and wait at o
least 10 seconds before conducting the next test. ' |

TESTING CONDITION:
Before performing the following procedure, conflrm that battery voltage is more than 10.5V with igni-

tion switch ON P ‘.

>> GO TO 2. :
2 .PERFORM DTC CONFIRMATION PROCEDURE-|

1. Start engine and let it idle for at least 5 seconds.
If engine does not stant, crank engine for at least 2 seconds. :
2. Check 1st trip DTC. i

02162999292 EC-151 | 021 6299929|2
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< COMPONENT DIAGNOSIS > [MR20DE]

Is 1st trip DTC detected?

YES >> Goto EC-152, "Diagnosis Procedure“.
NO »>>» GO TO 3.

3 PERFORM DTC CONFIRMATION PROCEDURE:-II

1. Maintaining engine speed at more than 800 rpm for at least 5 seconds '
2. Check 1st trip DTC. '
Is 1st trip DTC detected? _

YES >>Goto EC-152, "Diagnosis Procedure”,
.NO  >>INSPECTION END

Diagnosis Procedure INFOID:00000004800510

1.CHECK STARTING SYSTEM

Tum ignition switch to START position.

Does the engine turn over? Does the starter motor operate?
YES >>GOTO2.
NO  >> Check starting system.
'2.CHECK GROUND CONNECTION

1. Tum ignition switch OFF.
2. Check ground connection E21 Refer to Ground Inspection in Gl-40, "Circuit Inspection”.
Is the inspection result normal?
YES >>GOTOS3.
NO >> Repair or replace ground connection.

3 CHECK CMP SENSOR (PHASE) POWER SUPPLY CIRCUIT

1. Disconnect camshaft position (CMP) sensor {(PHASE) harness connector.
2. Turmn ignition switch ON.

3. Check the voltage between CMP sensor (PHASE) harness connector and ground.

CMP sensor (PHASE)
Connector | Terminal
F26 1 Ground | Approx. 5V

is the inspection result normal?

YES >>GOTO4.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

4 .cHeck CMP SENSOR (PHASE) GROUND CIRCUIT FOR OPEN AND SHORT

1. Tumn ignition switch OFF.
- 2. Check the continuity between CMP sensor (PHASE) harmess connector and ECM harness cohnector.

Ground| Voltage

CMP sensor (PHASE) ECM
Continuity
Connector | Terminal | Connector | Terminal
F26 2 F8 63 Existed

3. Also check harness for short to ground and short to power.
Is the inspection resuit normal?

YES >>GOTOS.

NO >> Repair open circuit or short to ground or short to power in harness or connectors.
5.cHeck cmp SENSOR (PHASE) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.
2. Check the continuity between CMP sensor (PHASE) hamess connector and ECM harness connector.

02162999292 c EC-152 | 02162999292
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< COMPONENT DIAGNOSIS > ‘ [MR20DE]

]
¥

CMP sensor (PHASE) ECM
Connector Te-rminal Connector | Terminal
F26 3 F8 65 Existed
3. Also check hamess for short to ground and short to power.

Is the inspection result normal? ) ' }
YES >>GOTOS. ' C
NO >> Repair open circuit or short to ground or shont to power in harness or connectors. | !

6.CHECK CAMSHAFT POSITION SENSOR (PHASE)

Refer to EC-153. "Component Inspection”.

Is the inspection result normal? :
YES >>GOTO7. ‘ £
NO >> Replace camshaft position sensor (PHASE). |

7 .CHECK CAMSHAFT (INT)
Check the following. F oy

Continuity

* Accumulation of debris to the signal plate of camshaft (1) rear end \
¢ Chipping signal plate of camshaft rear end [

[s the inspection result normal? G
YES >>GOTOS. :
NO  >> Remove debris and clean the signal plate of camshaft !
rear end ot replace camshaift. H |
|
—® |
' ) PBIASEST I
8.CHECK INTERMITTENT INCIDENT ' | ;
Refer to Gl-38, "Intermittent Incident”. ‘
: '
>> INSPECTION END . K
Component Inspection , _ INFOID 0000000048599 !
1 .CHECK CAMSHAFT POSITION SENSOR (PHASE)-| ‘ L I
1. Turn ignition switch OFF, : ' ‘
2. Loosen the fixing bolt of the sensor. )
3. Disconnect camshaft position sensor {(PHASE) harness connector. M
4. Remove the sensor. : _ i
5. Visually check the sensor for chipping. |
Is the inspection result normal? N .
YES >>GOTO2. !
NO »>» Replace camshaft position sensor (FHASE). :
o .
.|
1

PBlA98TR)

2 .CHECK CAMSHAFT POSITION SENSOR (PHASE)-Il i=
Check resistance camshaft position sensor (PHASE) terminals as follows.

02162999292 . ' - EC-153 0216299929¢
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< COMPONENT DIAGNQSIS > [MR20DE]
Terminals {Polarity) Resistance [at 25°C (77°F)]
1(+)-2()
1(+)-3() Except 0 ore=Q
2(+)-3() .
Is the inspection_result normal?

YES >>INSPECTION END
NOC »> Replace camshaft position sensor (PHASE). -

02162999292 EC-154 o | 02162999292
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< COMPONENT DIAGNOSiS > [MRZGDE]
P0420 THREE WAY CATALYST FUNCTION _ n
DTC LogIC | ' INFOID,0000000004899912

DTC DETECTION LOGIC

The ECM monitors the switching frequency ratio of heated oxygen
sensor 1 and heated oxygen sensor 2. ECM ]
A three way catalyst (manifold) with high oxygen storage capacity ! G
will indicate a low switching frequency of heated oxygen sensor 2.
As oxygen storage capacity decreases, the heated oxygen sensor 2

HO231 HO2S2 | |

switching frequency will increase.
When the frequency ratio of heated oxygen sensor 1 and heated | D
oxygen sensor 2 approaches a specified limit value, the three way | ™
catalyst (manifold) malfunction is diagnosed. Three way
: catalyst E !
» : Exhaust gas {Manitold)
SEF484YF ‘
. |
F
DTC No. | Trouble diagnosis name DTC detecting condition . Possible cause ! !
' + Three way catalyst (manifold} :
+ Exhaust tube ' G
_ * Three way catalyst (manifold} does notoper-| | | e air leaks |
P0420 Catalyst system efficien- |  ate properly. e Fuel iniector i
¢y below threshold « Three way catalyst (manifold) does not have " ] I
enough oxygen storage capacity. jreoe| injector ieaks H
‘ ‘ * Spark plug |
' * Improper ignition timing )
Component Function CheCk INFOID-0000000004895913 | ¢
. [
1 .PERFORM COMPONENT FUNCTION CHECK-I .
1. Start engine and warm it up to the normal operating temperature. Jo
2. Tum ignition switch OFF and wait at least 10 seconds. i
3. Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load. '
4. Let engine idle for 1 minute. K i
5. Check the voltage between ECM harness connector terminals under the following condition. l
~ ECM : L
+ - Condition Specification :
Connector
Terminal Terminal .
Fs . 49 56 Keeping engine speed at 2,000 rpm constant | The voltage switch periodically more than § M |
(HO251 signal} under no load times within 10 seconds. 2 !
Is the inspection result normal? : ' N |

YES >>GOTO2

NO >> Go to EC-108. "DTC Logic”.
2.PEHFORM COMPONENT FUNCTION CHECK-II - o
1. Set voltmeter probes between ECM harness connector terminals. T

2. Make sure that the voltage switching frequency (high&low) HO2S82 voltage is very less than that of
HO251 voltage under the following condition. P [

E

02162999292 : EC-155 - 021 6299929i2
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P0420 THREE WAY CATALYST FUNCTION

< COMPONENT DIAGNOSIS > : [MR20DE]
0
ECM
+ - Condition : Specification \
Connector : .
!|| Termina! Terminal
! | | " 56 Switching f fio (A/B): Less than 0 75'
HO251 signal . . witching frequency ratio :Less than 0.75°
F8 ( gnal) Keeping engine spesd at 2,000 A: Heated oxygen sensor 2 voltage switching frequency
50 rpm constant under no load . .
I (HO2S2 signal) 59 B: Heated oxygen sensor 1 voltage switching frequency
signa .

| s the inspection result normal? , ' !
" YES >>INSPECTION END

NO >> |f the ratio is greater than above (0.75), it means three way catalyst does not operate properly. Go
to EC-156. "Diagnosis Procedure”.

| Diagnosis Procedure

INFOID00000000048999 14

1 .CHECK EXHAUST SYSTEM

l Visually check exhaust tubes and muffler for dent.

|s the inspection result no_rmal?
YES >>GQOTO2.
NO >> Repair or replace.

| 2 .CHECK EXHAUST GAS LEAK

1. Start engine and run it at idle. - _
i 2. Listen for an exhaust gas leak before the three way catalyst (manifold).

Three way cafalyst Three way catalyst

~ {Manitold) {Under floor) Mutfier
HO282
: HO251 - / / . / 1
N . i
‘ To exhaust manifold W » ‘ !

m) : Exhaust gas :
‘ ‘ secsad | |

Is exhaust gas leak detected?

i YES >> Repair or replace.
NO >> GO TO 3.

| 3.CHECK INTAKE AIR LEAK
Listen for an intake air leak after the mass air flow sensor,

i Is intake air leak detected?

N YES >> Repair or replace. | ‘ \
NO >> GO TO 4. ‘ _

. 4 .CHECK IGNITION TIMING AND IDLE SPEED

Check the following items. Refer to EC-10, "BASIC INSPECTION : Special Repair Requirement” .
{ For specification, refer to EC-230, "tgnition Timina®, £EC-290, "ldle Speed”.

Is the inspection result normal?
YES >>GOTOS. :
NO >> Follow the EC-14. “IGNI
cial Bepair Beguirement”.

" 5.CHECK FUEL INJECTOR

i 1. Stop engine and then turn ignition switch ON.
' 2. Check the voltage between ECM hamess connector terminals. ‘

ON T : Special Bepair Requirement' EC-14, "IDLE SPEED | Spe-

02162999292 - | EC-156 o 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE] :
ECM : _ A
+ .o Voltage ' i
Connectqr Tefminal Connector | Terminal i

25 .

F7 29 E16 108 Battery voltage

30 c

3t :

Is the inspection result normal? ' ' : B '

YES >>GOTOG. |
NO >»> Perform EC-244, "Diagnosis Procedura”.

6.CHECK FUNCTION OF IGNITION COIL-I . : E ¢

CAUTION:
Do the following procedure in the place where ventilation is good without the combustible.
Turn ignition switch OFF. F
Remove fuel pump fuse in {PDM E/R to release fuel pressure. ‘ :
Start engine. . .
After engine stalls, crank it two or three times to release all fuel pressure.
Turn ignition switch OFF. G
Remove all ignition coil harness connectors to avoid the electrical discharge from the ignition coils. f
Remove ignition coil and spark plug of the cylinder to be checked.
Crank engine for 5 seconds or more to remove combustion gas in the cylinder. s H
Connect spark plug and hamess connector to ignition coil. : i
0. Fix ignition coil using a rope etc. with gap of 13 - 17 mm (0.52 - -
0.66 in) between the edge of the spark plug and grounded metal ¢ |
portion as shown in the figure.
11. Crank engine for about 3 seconds, and check whether spark is
generated between the spark plug and the grounded metal por- *
tion. J

SORNDO AWM

Spark should be generated. ' 12-17mm | ,

CAUTION: o Grounded metal porlionw'sz-o'ssm)f K |

- Do not approach to the spark plug and the ignition coil (Cylinder head, cyiinder black, etc.)
within 50 cm (19.7 in). Be careful not to get an electrical : IMBIA065GE
shock while checking, because the electrical discharge ; ' L
voltage becomes 20kV or more.

+ It might cause to damage the ignition coil if the gap of more than 17 mm (0.66 in) is taken.

NOTE: X ;
When the gap is less than 13 mm (0.52 in), the spark might be generated even if the coil is mal- M |
functioning. : !

Is the inspection result normal?

YES >>GOTO10. N
NO »>> GO TO7. P
7 .CHECK FUNCTION OF IGNITION COIL-Il o }
1. Turn ignition switch OFF. _ ; S
2. Disconnect spark plug and connect a known-good spark plug.
3. Crank engine for about 3 seconds, and recheck whether spark is generated between the spark plug and b ;

the grounded metal portion. ,

Spark should be generated.

Is the inspection result normal?

t
YES >>GOTOS. ‘ l
NO >> Check ignition coil, power transistor and their circuits. Refer to EC-248. "Diagnosis Procedure”. t

02162999292 | EC-157 02162999292
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8.CHECK SPARK PLUG

Check the initial spark pilug for fouling, etc.
Is the inspection result normal?

YES >> Heplace spark plug(s) with standard type one(s). For
| ' spark plug type, refer to EM-238, "Spark Plug".
NO >> Repair or clean spark plug. Then GO TO 9.

SEF156¢

g.CHECK FUNCTION OF IGNITION COIL-lII

l 1. Reconnect the initial spark plugs.

2. Crank engine for about three seconds, and recheck whether spark is generated between the spark plug
and the grounded pottion.

|
Spark should be generated. _ : .
ls the inspection result normal? _ : ' | |
YES >>INSPECTION END |

4 NO >> Replace spark plug(s) with standard type one(s). For spark plug type, refer to EM-238, Snark
1 plug(l

i 10.CHECK FUEL INJECTOR

~ 1. Tum ignition switch OFF. ‘ .
| 2. Remove fuel injector assembly. | }
.~ Referto EM-157, "Removal and installation". ;
| Keep fuel hose and all fuel injectors connected to fuel tube. - :

3. Disconnect all ignition coil harness connectors.
| 4. Reconnect all fuel injector hamess connectors disconnected.
++ 5. Tum ignition switch ON.
| Does fuel drip from fuel injector?

. YES >> Replace the fuel injector(s} from which fuel is dnpplng. _ .
| NO >»> GO TO 11. _ |

. 11.CHECK INTERMITTENT INCIDENT
I Refer to GJ-38, "Intermittent incident".
| |s the trouble fixed?

. YES >>INSPECTIONEND . ' _ '.
i NO  >> Replace three way catalyst (manifold). i

02162999292 EC-158 02162999292
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< COMPONENT DIAGNOS!S > [MR20D5]
P0444 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Description : INFOID:0000000004855915

The EVAP canister purge volume contro! sclenoid valve uses a ON/
OFF duty to control the flow rate of fuel vapor from the EVAP canis-
ter. The EVAP canister purge volume control solenoid valve is
moved by ON/OFF pulses from the ECM. The longer the ON pulse,
the greater the amount of fue! vapor that will flow through the valve.

FIFIIT

I FFIrrwnas

fin e e

PEIAS215) £

'DTC Logic | —— S

DTC DETECTION LOGIC | CF

DTC No. Trouble diagnosis name - DTC detecting condition Possible cause : !

» Marness or connectors

EVAP canister purge volume An excessively low voltage signal is sent {The sclenoid valve circuit is open or

F0444 control solenoid valve circuit 1o ECM through the valve shorted.)
open + EVAP canister purge volume contro! so- H |

lenoid valve X l

DTC CONFIRMATION PROCEDURE

1.CONDITIONING

if DTC Confirmation Procedure has been previously conducted, always tum ignition switch OFF and wait at ;
least 10 seconds before conducting the next test. J
TESTING CONDITION: .

Before performing the following procedure, confirm battery voltage is more than 11V at idle.

>» GO TO 2. o t
2 .PERFORM DTC CONFIRMATION PROCEDURE

1. Start engine and let it idle for at least 13 seconds. L
2. Check 1sttrip DTC. ‘
Is 1st trip DTC detected? ‘ !
YES >>Goto EC-159, "Diagnosis Procedurs”. -
NO  >> INSPECTION END

DiangOSiS Procedure . ’ INFOIDO000000004859917 N

1.CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT

Tum ignition switch OFF. 0
Disconnect EVAP canister purge volume control solenoid valve hamess connector.

Turn ignition switch ON.

Check the voltage between EVAP canister purge volume control solenoid valve hamess connector and
ground.

A=

EVAP canister purge volume
control solenoid valve Ground Voltage

Connector Terminal
Faz 1 Ground Battery voltage

b
Is the inspection result normal? , ]

02162999292 'EC-159 . 021 6299929|l2
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P0444 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

< COMPONENT DIAGNOSIS > [MR20DE]
YES >>GOTO3. '
1 NO >>GOTO2.
2 DETECT MALFUNCTIONING PART
I Check the following.
"« Hamess connectors E7, F121

‘ * Harness for open or short between EVAP canlster purge volume control solenoid valve and IPDM E/R
* Harness for open or short between EVAP canister purge volume control solenoid valve and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

I 3 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE OUTPUT SIGNAL CIRCUIT
. FOR OPEN AND SHORT '
" 1. Tum ignition switch OFF.

2. Disconnect ECM harness connector.

| 3. Checkthe continuity between EVAP canister purge volume control solenoid valve harness connector and
ECM hamess connector.

: EVAP canister purge volume ECM

| control solenoid valve Continuity i
l Connector Terminal Connector Terminal

' F32 .2 F7 9 Existed

| 4. Also check hamess for short to ground- and short to power.
- Is the inspection résult nomal?
i YES >>GOTOA4.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

1 4 .CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE !

Refer to EC-160. "Component Inspection”.

Is the inspection result normal?

. YES >>GOTOS. y
i NO >> Replace EVAP canister purge volume control solenoid valve. !

5 .CHECK INTERMITTENT INCIDENT
Refer to G|-38, "Intermittent Incident®,

>> INSPECTION END
i Component Inspection

INFOID:0000000004895918

" 1.CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

;1. Tumn ignition switch OFF, ' i
* 2. Disconnect EVAP canister purge volume control solenoid valve harness connector,
~ 3. Remove EVAP canister purge volume contro! solencid vaive from intake manifold.
i 4. . Disconnect EVAP purge hose connected to EVAP canister purge volume control solenoid valve. |
. 5. Check air passage continuity of EVAP canister purge volume control solenoid valve under the foliowing
' conditions. .
— — f

[ - Air passage continuity . ,
‘ Condition ‘ between (A) and {B)
i 12V direct current supply between . :
. terminals 1 and 2 Ex:stedr

No supply Not existed

|
| lsthe inspection result normal? '
I YES >>INSPECTION END

NO >> Replace EVAP canister purge volume contro! solenoid valve

1
021 62999292 EC-160 02162999292
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PO500 VSS |
< COMPONENT DIAGNOSIS > [MR20DE]
P0500 VSS | ,
Description ~ | INFOVD:0000000004839919

The vehicle sbeed signal is sent to the ECM from the “ABS actuator and electric unit (control unit)” by CAN =g
communication line.

r
1

DTC LOQIC : ‘ . mﬁoromoooootma?sm ‘

!
DTC DETECTION LOGIC i

NOTE:
« If DTC P0500 is displayed with DTC U1000 or U1001, first perform the trouble diagnosis for DTC

U1000; U1001.Refer to EC-87. "DTC Logic”. L
« |If DTC P05090 is displayed with DTC U1010, first perform the trouble diagnosis for DTC U1010 Refer ‘

to EC-88, "DTC Logic”. E
DTC No. | Trouble diagnosis name ~ DTC detecting condition Possible cause !

* Hamess or connectors E
(The CAN communication fine is open ot short :

: ed)
. i The almost O kevh (0 MPH) signal from ,
POS00 Vehicle speed sensor vehicle speed signal is sent to ECM even ",'ri'”esi? r connectors [ cireuit i . '
when vehicle is being driven. (h ?1 vs) icle speed signal circuit is open or G i
- shorte :

s Wheel sensor
« ABS actuator and electric unit (contrel unit)’

I
: - , H
Component Function Check - _ PFOID:0000000004899521 .r
|
1.PERFORM COMPONENT FUNCTION CHECK : !
@With GST '
1. Lift up drive wheels.
2. Start engine. J i

3. Read vehicle speed signal in Service $01 with GST.
The vehicle speed signal on GST should be able to exceed 10 km/h (6 MPH) when rotating wheels with !
suitable gear position. Ko
Is the inspection result normal? '
YES >>INSPECTION END

NO  >> Goto EC-161, "Diagnosis Procedure”. : o b
. , 1, ' I
Diagnosis Procedure _ INFOID:000000000859922 t
. i
1 .CHECK DTC WITH “ABS ACTUATOR AND ELECTRIC UNIT (CONTROL UNIT)” _ ' M r
Refer to BRC-49, "Diagnastic Wor get”. ' : :
Is DTC detected? : :
Is DTC detec . N

NO >> INSPECTION END
YES >> Perform trouble shooting relevant to DTC indicated.

02162999292 : _ EC-161 021 6299929?
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- P0605 ECM

. < COMPONENT DIAGNOSIS > | | [MR20DE]
" P0605 ECM ‘

| Description

INFOID0000000004 856923

The ECM consists of a microcomputer and connectors for signal
input and output and for power supply. The ECM controls the engine.

PHLAG222)

. DTC Logic

INFOID-00000000045! 1 90974

| DTC DETECTION LOGIC

‘ DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

. A} | ECM calculation function is malfunctioning.
| POBOS Engine control medule | B} ECM EEP-ROM system is malfunctioning. + ECM

C} ECM self shut-off function is malfunctioning.

' DTC CONFIRMATION PROCEDURE - - ‘
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always tum ignition switch OFF and walt at
" least 10 seconds before conducting the next test.
|

>> GO TO 2. .
2.PERFORM DTC CONFIRMATION PROCEDURE FOR MALFUNCTION A

1. Tum ignition switch ON. o . j
2. Check 1st trip DTC. ' :

Is 1st trip DTC detected?
YES »>> Goto EC-163, “Diagnosis F’rocedure"
[ NO >> GO TO 3.
3.PERFORM DTC CONFIRMATION PROCEDURE FOR MALFUNCTION B

1. Tum ignition switch ON and wait at least 1 second.

. 2. Tum ignition switch OFF, wait at least 10 seconds, and then turn ON.
{ 3. Check 1sttrip DTC.

- 1s 1st trip DTC detected?

' YES >>Goto EC-163. 'Diagnosis Procedure”.
NO >> GO TO 4.

| 4 .PERFORM DTC CONFIRMATION PROCEDURE FOR MALFUNGTION C

1. Tum ignition switch ON and wait at least 1 second.

I 2. Tum ignition switch OFF, wait at least 10 seconds, and then turn ON.
. 3. Repeat step 2 for 32 times.
. 4. Check 1st trip DTC.

~ Is 1st trip DTC detected?

i YES >> Goto EC-163. "Diagnosis Procedure”.
NO >> INSPECTION END

!

021 6|2999292 ; | _ EC-162 02162999292
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P0605 ECM - _ , . 1
< COMPONENT DIAGNOSIS > : [MR20DE] |
Diagnosis Procedure P - INFOID:0000000004859525 N
1.INSPECTION START - b
1. .Erase DTC. - : - EC
2. Perform DTC CONFIRMATION PROCEDURE.
See EC-162, "DTC Logic". . \
ls the 1st trip DTC PO605 displaved again? - ‘ o

YES .>>GOTO2. ,
NO >> INSPECTION END _ t

2 .REPLACE ECM | o L5

1. Replace ECM.
2. Goto EC-13, "ADDITIONAL SERVICE WHEN REPLACING CONTROL UNIT : Special Repair Hequire-

ment", - _ E

it i e

>> INSPECTION END

el

e

I

02162999292 _ EC-163 _ : 021 6'299929L
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- P1111 IVT CONTROL SOLENOID VALVE

< COMPONENT DIAGNOSIS > [MR20DE]
¢ P1111 IVT CONTROL SOLENOID VALVE | i
. Description | P ——

| Intake valve timing control ‘solenoid valve is activated by ON/OFF )
; pulse duty (ratio) signals from the ECM. ‘ ',
* The intake valve timing control solenoid valve changes the oil
| amount and direction of flow through intake valve timing control unit
or stops oil flow.
The longer pulse width advances valve angle.
| The shorter pulse width retards valve angle.
When ON and OFF pulse widths become equal, the solenoid valve
| stops oil pressure flow to fix the intake valve angle at the control

| Coil
position.
i; C ) PBIB1BAZE
- DTC DETECTION LOGIC
1
J_ DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
[ . . o * Hamess or conneclors
| P1114 Intake valve timing controt ar:c:umpr:?gg(:o‘lfaa]gz ;?n?iimc:gr::'iliglhgnoi d (Intake valve timing control so!enoud valve
solenoid valve circuit g g circuit is open or shorted.)
valve, . .
| + Intake valve timing control sclencid valve

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

i >> GO TO2.
2 .PERFORM DTC CONFIRMATION PROCEDURE

+ 1. Startengine and let it idle for 5 seconds.
2. Check 1st trip DTC.

| Is 1st trip DTC detected?
YES >> Goto EC-164. "Diagnosis F’rocedure"
NO >> INSPECTION END

Diagnosis Procedure

. ' . INFOID:0000000004599928
|

1.cHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT

1. Tum ignition switch OFF. '

2. Disconnect intake valve timing (IVT) control solenoid valve harness connector.

3. Turn ignition switch ON.

4. Check the voltage between intake valve timing control solenoid valve harness connector and ground.

IVT control solencid valve .
Ground Voltage
' Connecior Terminal
! F41 2 Ground Battery voltage

; Is the inspection result normal?

I YES >>GOTOS3.
i NO >»> GO TO 2.
|
|

| 2 DETECT MALFUNCTION PART

02162999292 | | EC-164 02162999292
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P11111IVT CONTROL SOLENOID VALVE

< COMPONENT DIAGNOSIS > , : . [MRZODE]

Check the following. :
» Harness corinectors E7, F121 _
+ Hamness for open or short between intake valve timing control solenoid valve and IPDM E/R

i

t

|

>> Repair or replace hamess or connectors. -

3 CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE OUTPUT, SIGNAL CIRCUIT FOR OPEN
AND SHORT . _ .
1. Turn ignition switch OFF. . : . %
2. Disconnect ECM harness connector. '

3. Check the continuity between intake valve timing control solenoid valve harmness connector and ECM har-
ness connector. '

c

IVT control solenocid valve ECM ’ .

: Continuity E
Terminal Connector Terminal s !

Fa1 . 1 - F8 73 Existed

4. Also checék harness for short to ground and short to power. | F

Is the inspection result normal? | ' |
YES >>GOTOA4. ; :
NO >> Repalr open circuit or short to ground or short to power in harness or connectors.

4. CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE

Refer to £ 165, "Component Inspection”. _ : H
ein ion result normal? )

YES >>GOTOS.
NO >> Replace intake valve timing control solenoid valve. : |

5.CHECK INTERMITTENT INCIDENT
" Refer to GI-38. "Intermittent Incident”.

Connector

G

>> INSPECTION END
C Componeﬁlt |nSpeCtI0n ) INFOID:0000000004899929 # .

1 .CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE-I _ .

1. Turn ignition switch OFF. ' ' L
2. Disconnect intake valve timing contro! solenoid valve harness connector
3. Check resistance between intake valve timing control solenoid valve terminals as follows.

Terminals Resistance [at 20°C (68°F)] _ '
1and 2! 87-770Q )
= N

(Continuity should not exisl) '

1 or 2 and gréund

B

Is the msnectlon result normal?

YES >>GOTO2. ‘ |
NO >> Replace intake valve timing control solenoid valve :

2 .CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE-Il

1. Remove intake valve timing control solenoid valve.

02162999292 EC-165 ~ 0216299929p
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P1111 IVT CONTROL SOLENOID VALVE
< COMPONENT DIAGNOSIS > - _ [MR20DE]

2. Apply 12V between intake valve timing control solenoid valve
terminals 1 and 2, and then interrupt it. Make sure that the
plunger moves as shown in the f:gure
CAUTION.:

Do not apply 12V contmuous!y for 5 seconds or more.

Doing so may result in damage to the coil in intake valve
timing control solenoid valve,
NOTE:

|

| Always replace O-ring when intake valve timing control
; solenoid valve is removed.
I

‘Is the inspection result normal?

. ’ ‘ - JMBLAGAS0ZZ
- YES >>INSPECTION END , .
 NO >> Replace intake valve timing control solenoid valve.

| - |
021 q2999292 EC-166 021:62999292
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P1121 ELECTRIC THROTTLE CONTROL ACTUATOR . !

< COMPONENT DIAGNOSIS > [MR20DE] |
P1121 ELECTRIC THROTTLE CONTROL ACTUATOR R
Description | - INFOID:0000000004899530

Electric throttie control actuator consists of throttle control motor, throttle position sensor, etc.
The throttle control metor is operated by the ECM and it opens and closes the throttle valve.
The throttle position sensor detects the throttle valve position, and the opening and closmg speed of the throt-
tle valve and feeds the voltage signals to the ECM. The ECM judges the current opening angle of the throttle
valve from these signals and the ECM controls the throttle control motor to make the throttle valve opening c .,
angle properly in response to driving condition. t

YES >> Goto EC-167. "Diagnosis Procedure”. _
NO >>GOTO3. - . N

3.PERFORM DTC CONFIRMATION PROCEDURE FOR MALFUNCTION C

Turn ignition switch ON and wait at least 1 second. :
Set shift lever to D (CVT) or 1st (M/T) position and wait at least 3 seconds. - O ¢
Set shift lever to P {(CVT) or Neutral (M/T) position. . o ‘
Start engine and let it idle for 3 seconds.

Check DTC. : b

is DTC detected?
YES »>» Goto EC-167, "Diagnosis Procedure”.
NO >> INSPECTION END \

Diagnosis Procedure WO D0onacoDigssaz

DTC Logic. | wonmomomane 1)
DTC DETECTION LOGIC :
- E
DTC No. | Trouble diagnosis name DTC detecting condition ) - Possible cause
Electric throttle control actuator does not func-
A} tion properly due to the return spring malfunc- F !
. tion.
P1121 Electric throttl_e control - . - | * Electrie throttle control actuator i
. actuator B) Throttle valve opening angle in fail-safe mode is :
not in specified range. G
C} | ECM detect the throttle valve is stuck open. , {
£
DTC CONFIRMATION PROCEDURE ’
1 .PRECONDITIONING | H :
It DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at !
least 10 seconds before conducting the next test. . | !
- !
>> GO TO 2. ?
2 PERFORM DTC CONFIRMATION PROCEDURE FOR MALFUNCTION A AND B ‘ J i
1. Tumn ignition switch ON and wait at least 1 second. |
2. Set shift lever to D (CVT) or 1st (M/T) position and wait at least 3 seconds. '
3. Set shift lever to P (CVT) or Neutral (M/T) position. K :
4. Turn ignition switch OFF and wait at least 10 seconds.
5. Turn ignition switch ON and wait at least 1 second. !
6. Set shift lever to D (CVT) or 1st (M/T) position and wait at least 3 seconds. L
7. Set shift lever to P (CVT) or Neutral (M/T) position. ! l
- 8. Turn ignition switch OFF, wait at ieast 10 seconds, and then turn ON. ‘ ;
9. Check DTC. ~ : : M
is DTC detected? ' ' ' {
!
f
]
t
|

e e e

1.cHECK ELECTRIC THROTTLE CONTROL ACTUATOR VISUALLY | | |
b

02162999292 , ' EC-167 021 6I299929‘2
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P1121 ELECTRIC THROTTLE CONTROL ACTUATOR

. < COMPONENT DIAGNOSIS > \ [MR20DE]
1.  Tum ignition switch OFF. d
| 2. Remove the intake air duct.

3. Check if foreign matter is caught between the throttle valve (1)
I and the housing. ‘ : '

A 2. Electric throttle control actuator .
‘ Is the inspection result normal?

YES >>GOTO2.

|  NO  >>Remove the foreign matter and clean the electric throttle
control actuator inside.

2 .REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

i 1. Replace electric throttle control actuator.
2. Goto EC-199, "Special Repair Requirement”.

>> INSPECTION END
Special Repair Requirement

. - ] INFOID-000M0000M4629033
| )

1 .PERFORM THROTTLE VALVE CLOSED POSITION LEARNING
I Referto EC-15. "THROTTLE VALVE CLOSED POSITION LEARNING : Special Repair Requirement”

>> GO TO 2.
| 2.F’ERFORM IDLE AIR VOLUME LEARNING

i Referto EC-15. "IDLE AIR VOLUME L EARNING : Special Repair Requirement”

4 . >> END

-02162999292 EC-168 ' 0.21{62999292'
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P1122 ELECTRIC THROTTLE CONTROL FUNCTION

‘< COMPONENT DIAGNOSIS > [MR20DE]
P1122 ELECTRIC THROTTLE CONTROL FUNCTION N
DeSCl'l pt| 0 n ' INFOID:0000000004699934

Electric throttle control actuator consists of throttle control motor, throttle position sensor, etc. ,
The throttle control motor is operated by the ECM and it opens and closes the throttle valve.

The current opening angle of the throttle valve is detected by the throttle position sensor and it provides feed-
back to the ECM to control the throttle control motor to.make the throttle valve openmg angle properly in .
response to driving condition. C

bTC Log IC ) INFOID:0000000004899935 |

DTC DETECTION LOGIC , '

NOTE:
If DTC P1122 is displayed with DTC P1121-or P1126, first perform the trouble diagnosis for DTC P1121

or P1126. Refer to EC-173, "DTC Logic” or EC-167, "DTC Logic". E

DTC Ne. | Trouble diagnosis name DTC detecting condition .Possible cause £

« Harmness or connectors )
P1{22 Electric throttle control | Electric throttle control function does not oper- {Throttle contral motor circuit is open or )
|

performance ate properly. shorted)

: : » Elactric throttle control actuator G
DTC CONFIRMATION PROCEDURE . ' i
1 .PRECONDITIONING ' H
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at {
least 10 seconds before conducting the next test.

TESTING CONDITION: J ‘
Before performmg the following procedure, confirm that battery voltage is more than 1 1V when englne :
is running. ° }
.
J
>> G0 TO 2. : '}
2.PERFOHM DTC CONFIRMATION PROCEDURE K )
1. Tum ignition switch ON and wait at least 2 seconds. ' '
2. Start engine and let it idle for 5 seconds {
3. CheckDTC. - ? C
Is DTC detected? - |
YES >> Goto EC-189, "Diagnosis Procedure”. '
NO > INSPECTION END W g
Diagnosis Procedure L ———
‘ i .
1 LCHECK GROUND CONNECTION N

1. Tum ignition switch OFF.
2. Check ground connection E21 and E38. Refer to Ground Inspection in Gi-40, "Circuit Inspection”.

Is the inspection result normal? . ' ‘ o’
YES >>GOTO2. : oo .
NO >> Repair or replace ground connection.

'
2 .CHECK THROTTLE CONTROL MOTOR RELAY INPUT SIGNAL CIRCUIT-| : P

1. _ Tumn ignition switch ON.
2. Check the voltage between ECM hamess connector terminals.

02162999292 : ' - EC-169 | 021 6299929&
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P1122 ELLECTRIC THROTTLE CONTROL FUNCTION

. < COMPONENT DIAGNOSIS > : [MR20DE]

ECM

+ - Condition Voltage
Connector| Temminal | Connector| Terminal

| 1 ' ignition switch: OFF | Approx. OV
' F7 2 16 108 -

fgnition switch: ON | Battery voltage

Is the inspection result normal?

|
] YES >>GO TO10.
NO >> GO TO 3.

‘ 3.CHECK THROTTLE CONTROL MOTOR RELAY INPUT SIGNAL CIRCUIT-I

i 1. Tum ignition switch OFF.
I 2. Check the voltage between ECM harness connector terminals.

ECM

+ - Voltage
Connector| Terminal | Connector | Terminal

i F7 15 E16 108 Battery voltage

i Is the inspection result normal?

YES >>GOTO7.
NO >»> GO TO 4. .

J; 4 .CHECK THROTTLE CONTROL MOTOR RELAY POWER SUPPLY CIRCUIT
i 1. Disconnect ECM harness connector.

2. Disconnect IPDM E/R hamess connector. ' :
{ 3. Check the continuity between ECM harness connector and IPDM E/R harness connector. j'

IPDM E/R ECM
Continuity
Connector| Terminal | Connector| Terminal
| E12 25 F7 15 Existed : ;

| 4. Also check hamess for short to ground and short to power.

* |s the inspection result normal? -

| YES >>GOTOS. ' LR f
+ NO >> GO TO 5.

| 5.DETECT MALFUNCTIONING PART

| Check the following.
. * Harness connectors E6, F123
i * Hamess -fo_r open or short between ECM and IPDM E/R

| >> Repair open circuit or short to ground or short to power in hamess connectors.
B.CHECK FUSE

1. Disconnect 15A fuse {No. 51) from IPDM E/R.
. 2. Check 15A fuse for blown.
} Is the inspection result normal?
"1 YES >>GOTOO9.

-NO  ->> Replace 15A fuse. , ,
J 7.CHECK THROTTLE CONTROL MOTOR RELAY INPUT SIGNAL CIRCUIT-(I !

-1 1. Disconnect ECM hamess connector. ;
-~ 2. Disconnect IPDM E/R harness connector.

i 3. Check the continuity between ECM hamess connector and IPDM E/R hamess connector.

021 q2999292 | EC-170 - 02162999292


www.digitalkhodro.org

- www.digitalkhodro.org www.digitalkhodro.org
P1122 ELECTRIC THROTTLE CONTROL FUNCTION

< COMPONENT DIAGNOSIS > [MR20DE] .
4
IPDM E/R ECM A
Continuity . )
Connector| Terminal | Connector | Terminal
E12 32 F7 2 Existed ‘ EC

4. Also check harness for short to ground and short to power. _
Is the inspection result normal? }
YES >>GOTOAQ. ' c !
I
|

NO >> GO TO 8.
8.DETECT MALFUNCTIONING PART

Check the following. O
* Harmess connectors E7, F121
* Harness for open or short between ECM and IPDM E/R
: E
>> Repair open circuit or short to ground or short to power in harness connectors.
9.CHECK INTERMITTENT INCIDENT ' ; E |
Refer to GI-38. "Intemmittent Incident”. :
l in ion result normal? - _ ¢
YES >> Replace IPDM E/R. : G |
NO >> Repair or replace harness or connectors. ' |
1 O.CHECK,THROTTLE CONTROL MOTQCR QUTPUT SIGNAL CIRCUIT FOR OPEN OR SHORT " ‘
1. Tum ignition switch OFF. | *
2. Disconnect electric throttle control actuator harness connector. |
3. Disconnect ECM harness connector. :
4. Check the continuity between electric throttle control actuator harness connector and ECM harness con- ' !
nector. _ 7 . '
‘ :
Electric throttle control actuator ECM o . J }
- Continuity
Connector Terminal Connector | Terminal : .l
- 1 Not existed K !
. 4 Existed
F29 F7 .
1 Existed ) . t
6 o }
‘ ; : 4 Not existed 2 L
5. Also check hamess for short to ground and short to power. |
Is the inspection result normal? _ : f b

YES >>GOTO 11. - :
NO >> Repair or replace harness or connectors.

11.CHECK ELECTRIC THROTTLE CONTROL ACTUATOR VISUALLY N

1. Remove the intake air duct,
2. Check if foreign matter is caught between the throttle valve (1)

= e e e

and the housing. o [
2. Electric throttle control actuator .
Is the inspection result normal? p o

YES >»>GOTO 12,
NO >> Remove the foreign matter and clean the electric throttle
control actuator inside.

12.CHECK THROTTLE CONTROL MOTOR r

02162999292 EC-171 | 0216299929?
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; P1122 ELECTRIC THROTTLE CONTROL FUNCTION . |

i‘ < COMPONENT DIAGNQSIS > [MBZODE]
Referto EC-172, "Component Inspection”.

| Is the ingpection result normmal?

YES >>GOTO13. . o '
NO  >>GOTO 14, '

13.CHECK INTERMITTENT INCIDENT _
Refer to Gl-38, "Intemmitient incident”.

Is the inspection re n al?

YES >>GOTO 14, i
i NO >> Repair or replace harness or connectors. i

14 .REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

I 1. Replace malfunction electric throttle control actuator.
2. Goto EC-172, "Special Repair Requirement”.

>> INSPECTION END
Component Inspection

|
INFOID:0000000004E99937

1.CHECK THROTTLE CONTROL MOTOR

I 1. Disconnect electric throttle control actuator harness connector.
2. Check resistance between electric throttle control actuator terminals as follows.

. Terminals Resis@ance
i 5and6 | Approx. 1- 15 Q[at 25 °C (77°F)]
| Is the_inspection result normal?

YES >>INSPECTION END
NO >>GOTO2.

| 2.REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

1. Replace electric throttle contro} actuator. : f
2. Goto EC-172, "Special Repair Requirement”.

>> INSPECTION END
Special Repair Requirement

INFOID0000000004895338

1 .PERFORM THROTTLE VALVE CLOSED POSITION LEARNING

| Referto EC-15, '"THROTTLE VALVE CLOSED POSITION LEARNING : Special Repair Reguirément" '

>>GOTO2. - _ | '
‘ 2.PERFOHM IDLE AIR VOLUME LEARNING
Refer to EC-1 5._ “IDLE AR VOLUME LEARNING : Special Repair Bequirement”

>> END

|
l ;
| |
| i
021 42999292 EC-172 02162999292
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P1124, P1126 THROTTLE CONTROL MOTOR RELAY

< COMPONENT DIAGNOSIS > [MR20DE] ;
P1124, P1126 THROTTLE CONTROL MOTOR RELAY N
Description B ] . ‘ INFOID- 00000000042 5795339

Power supply for the throttle control motor is provided to the ECM via throttle control motor refay. The throttle g
control motor relay is ON/OFF controlled by the ECM. When the ignition switch is turned ON, the ECM sends
an ON signal to throttle control motor relay and battery voltage is provided to the ECM. When the ignition
switch is turned OFF, the ECM sends an OFF signal to throttle control motor relay and battery voltage is not
provided to the ECM. ' C

DTC LOg | C | JNFOfD:WB?QQw |

DTC DETECTION LOGIC

DTC Ne. | Trouble diagnosis name . DTC detecting condition ' Possible cause E
« Harness or connectors
Throttle control motor ECM detect the throttie contro! motor relay is (Throttle control motor relay circuit is |
P1124 o
relay circuit short stuck ON. shorted) E

* Throttle control motor relay

- A o rde— =

o

+« Hamess or connectors

P1126 Throttle control motor ECM detects a voltage of power source for ({Throttle control motor relay circuit is
relay circuit open throftle control motor is excessively low. open) G
' * Throttle control motor refay . }
DTC CONFIRMATION PROCEDURE : H
1.PRECONDITIONING |

least 10 seconds before conducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that battery voltage is more than 8V.

Witch DTC is detected? ; J

P1124 >> GO TO 2.

If DTC Confirmation Procedure has been previously conducted, always tumn ignition switch OFF and walt at : i
|
|
|
|
P1126 >> GO TO 3. I

2.PERFOHM DTC CONFIRMATION PROCEDURE FOR DTC P1124 K,
1. Tum ignition switch ON and wait at least 1 second. : ;
2. Check DTC. i ! Lo

Is DTC detected? a - i

YES >> Goto EC-173. "Diagnosis Procedure
NO. =»INSPECTION END - M

3.PERFORM DTC CONFIRMATION PROCEDURE FOR DTC P1126 ' '
1. Tum ignition switch ON and wait at least 2 seconds.

2. Start engine and let it idle for 5 seconds. ' ' N
3. Check DTC. - '
Is DTC detected? ' ;
YES >> Goto EC-173. "Diagnosis Procedure”. o
‘NO >> INSPECTION END ,
Diagnosis Procedure e S }

1.CHECK THROTTLE CONTROL MOTOR RELAY INPUT SIGNAL CIRCUIT-I

1. Turn ignition switch OFF. . ' :
2. Check the voltage between ECM haress connector terminals. i

02162999292 EC-173 021 6299929?
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. P1124, P1126 THROTTLE CONTROL MOTOR RELAY

;< COMPONENT DIAGNOSIS > [MR20DE]
ECM :
+ : - Voltage
' Connector | Termminal | Connector | Terminal
J F? 15 E186 108 |- Battery voltage

_ |s the_inspection result normal?

| YES >>GOTOS.

f NO >> GO TO 2. .
i 2.CHECK THROTTLE CONTROL MOTOR RELAY POWER SUPPLY CIRCUIT F

1. Disconnect ECM hamess connector.
I 2. Disconnect IPDM E/R harness connector.
3. Check the continuity between ECM hamess connector and IPDM E/R hamess connector.

IPDMER ECM

I - - Continuity
Connector{ Terminal| Connector| Terminal

i E12 25 F7 15 Existed

4. Also check hamess for short to ground and short to power.

Is the inspection result normal?

~ YES >>GOTO4. ' '

| NO >>GOTOS. -~ i}
3.DETECT MALFUNCTIONING PART

Check the following.
« * Harness connectors E6, F123
I * Harness for open or short between ECM and IPDM E/R

>> Repair open circuit or short to ground or short to power in hamess connectonzs.
- 4.cHECK FUSE *
1. Disconnect 15A fuse {No. 51} from IPDM E/R.
I 2. Check 15A fuse for blown.
Is the inspection result nommal?

I YES >>GOTOS8.
., NO  >>Replace 15A fuse.

5 .CHECK THROTTLE CONTROL MOTOR RELAY INPUT SIGNAL CIRCUIT-
( 1.  -Check the voltage between ECM harness connector terminals.

ECM ‘ !

+ - Condition Voltage -
J Connector| Temminal | Connector [ Terminal

Ignition switch: OFF Approx. 0V : '
Ignition switch: ON | Battery voltage

! F7 2 £16 108

{ Is the inspection result normal?
i YES >>GOTOS. . '
C NO >>GOTOS. : )

6.CHECK THROTTLE CONTROL MOTOH RELAY INPUT SIGNAL CIRCUIT-I|

l 1. Tum ignition switch OFF.
2. Disconnect ECM harness connector.
3. Disconnect IPDM E/R hamess connector.

. 4. Check the continuity between ECM harness connector and IPDM E/R hamess connector.

02162999292 . EC-174 02162999292
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_ P1124, P1126 THROTTLE CONTROL MOTOR RELAY

< COMPONENT DIAGNOSIS > [MR20DE]
IPDM E/R ECM :
Continuity , .
Connector Te[minal Connector | Terminal ‘ '
Ei2 32 F7 2 Existed

5. Also check harness for short to ground and short to power. _
Is the inspection result normal? o _ , :

YES >>GOTOS8. C
NO »> GO TO7. i
7 DETECT MALFUNCTIONING PART : :
D

Check the followlng
* Harness connectors E7, F121 ‘
* Harness for open or short between ECM and IPDM E/R '

>> Hepalr open circuit or short to ground or short to power in harness connectors. .
8 CHECK INTERMITTENT INCIDENT ' ! e &
Refer to G!-SB. "Intermittent Incident”. | |

Is the inspection result normal?

YES >> Replace IPDM E/R.
NO >> Repair or replace harness or connectors. !

B
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" P1128 THROTTLE CONTROL MOTOR

i <COMPONENT DIAGNCSIS > [MR20DE]
~ P1128 THROTTLE -CONTROL MOTOR r
1 DeSCI’iption ' ‘ | INFOID:0000000004899942

The throttle control motor is operated by the ECM and it opens and closes the throttle valve.’
The current opening angle of the throttle valve is detected by the throttle position sensor and it provides feed-

| back to the ECM to control the throttle control motor to make the throttle valve opening angle properly in
i response to driving condition.

DTC Logic

INFOID00000000048958943

. DTC DETECTION LOGIC

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
| * Harness or connectors |
{ P1128 Throttle control motor ECM detects short in both circuits between (Throttle control motor circuit is shorted.)
circuit short ECM and throttle contro! motor. » Eleciric throttle control actuator
! (Throttle control motor}

| DTC CONFIRMATION PROCEDURE :‘
" 1 .PRECONDITIONING

If DTC: Confirmation Procedure has been previously conducted, always turn ignition switch OFF and 'wait at
. least 10 seconds before conducting the next test.

>> GO TO 2,
2 .PERFORM DTC CONFIRMATION PROCEDURE

1. Tum ignition switch ON and wait at least 2 seconds. |
- 2. Start engine and let it idle for 5 seconds.
| 3. Check DTC.

 1s DTC detected?
| YES >>GotoEC-176. "DiaanSIS Procedure”.
' NO >> INSPECTION END

Diagnosis Procedure

INFOID:0000000004893944

' 1.CHECK GROUND CONNECTION

* 1. Tum ignition switch OFF.

* 2. Check ground connection E21 and E38 Refer to Ground Inspection in GI-40. "Circult Inspection”.
. 1s the inspection result normal?

- YES >>GOTO2.
NO >> Repair or replace ground connection,

2.CHECK THROTTLE CONTROL MOTOR OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect electric throttle control actuator harness connector. )
2. Disconnect ECM hamess connector.

3. Check the continuity between electric throttle control actuator hamess connector and ECM hamess con-

nector.
Electric throttte control actuator ECM
: - - Continuity
! Connector Terminal Connector | Terminal
5 1 Not existed
4 Existed
| F29 F7
v-*l 6 1 Existed
4 Not existed

021(%’2999292 | o EC-176 02162999292
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" P1128 THROTTLE CONTROL MOTOR
< COMPONENT DIAGNOSIS > .- [MR20DE]
4. Also check hamess for short to ground and short to power,
Is the inspection result normal? Al

YES >>GOTO3.
NO >> Repair or replace hamess or connectors.

3.CHECK THROTTLE'CONTROL MOTOR
Refer to EC-177, "Component Inspection”.

Is the inspection result normal?
YES >>GOTO4,
NO »» GO TO 5.

4 .CHECK INTERMITTENT INCIDENT

Refer to G|-38, "Intermittent Incident”.

Is the inspection result normal? E
YES >>GOTOS. '
NO >> Repair or replace hamess or connectors.

5.F{EPLACE ELECTRIC THROTTLE CONTROL ACTUATOR F

1. Replace electric throttle control actuator.
2. Goto EC-177, "Special Repair Reguirement”,

———

. G
>> INSPECTION END
Component Inspection WrODcoscoosases |
1.CHECK THROTTLE CONTROL MOTOR !
1. Disconnect electric throttie control actuator harness connector. ' I
2. Check resistance between electric throttle control actuator terminals as follows. !
Terminals Resistance J ¢
5and 6 | Approx. 1-15 [at25°C (77°F)] l
is the inspection result n ? f
YES >>INSPECTION END Kol
NO >>GOTO2. |
2 .REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR L !
. i
1. Replace electric throttle control actuator. !
2. Goto EC-177. "Special Repair Requirement”. k
, M|
>> INSPECTION END 4 l
Special Repair Requirement | oo
, '
1 .PERFORM THROTTLE VALVE CLOSED POSITION LEARNING _ -
Refer to £C-15. 'THROTTLE VALVE CLOSED POSITION LEARNING : Special Hepair Requirement” o!
- . o
>> GO TO 2. :
2 .PERFORM IDLE AIR VOLUME LEARNING . P

Refer to EC-15_"IDLE AIR VOLUME LEABNING - Special Repair Requirement”

>> END ' . . !

02162999292 EC-177 02162999292
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< COMPONENT DIAGNOSIS >
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[MR20DE]
P1143 HO2S1 |
Description R

The heated oxygen sensor 1 is placed into the exhaust manifold. It
detects the amount of oxygen in the exhaust gas compared to the

~outside air. The heated oxygen sensor 1 has a closed-end tube

made of ceramic zirconia. The zirconia generates voltage from
approximately 1V in richer conditions to OV in leaner conditions. The
heated oxygen sensor 1 signal is sent to the ECM. The ECM adjusts
the injection pulse duration to achieve the ideal air-fuel ratio. The
ideal air-fuel ratio occurs near the radical change from 1V to OV.

DTC Logic

DTC DETECTION LOGIC

——"“--:d-—_—".,-'—-—-; e

Zirconia tube

|
SEF483R

Cutput voltage V. [v)

0 1 )
Rich =f—— |deal ratipc —— Lean

Mixture ratio

SEF28a0
'

INFOID-0000000004559348

To judge the malfunction, the output from the heated oxygen sensor
1 is monitored to determine whether the “rich” output is sufficiently
high and whether the “lean” output is sufficiently low. When both the
outputs are shifting to the lean side, the malfunction will be detected.

0K NG |

- SEF306U

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
Heated oxygen sensor 1
P1143 Heated oxygen sensor 1 | The maximum and minimum voltage from the Heated oxygen sensor 1 heater:

lean shift monitoring

sensor are not reached to the specified voltages.

- ® L L]

[

Fuel pressure
Fuel injector ]
Intake air leaks !

Component Function Check

. 1 .PERFORM COMPONENT FUNCTION CHECK

|
A

021 éj2999292

INFOIDD00000000489594

1. Start engine and warm it up to normal operating temperature.
2. Check the voltage between ECM hamess connector terminals.

EC-178

|
02162999292
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‘ P1143 HO2St
< COMPONENT DIAGNOSIS > [MR20DE]

ECM

+ - Condition Voltage

F8 . (HO251 signal) 56 rpm constant under no load. | * The minimum voltage is over 0.1 V at least 1 time.

Connector -
: Terminal Terminal EC
: 49 Engine speed held at 2,000 | « The maximum voltage is over 0.6 V at least 1 time.

{s the inspection result normal?

YES >>INSPECTION END.
NO  >> Goto EC-109. "Diagnosis Procedure’.

Diagnosis Procedure INFOID:0000000004896950

1.CHECK GROUND CONNECTION

1. Tum ignition switch OFF.
2. Check ground connection E21 and E38. Refer to Ground Inspection in GI-40. "Circuit Inspection’.

Is the inspection result normal?
YES >>GOTO2. .
. NO >> Repair or replace ground connection.

2.HETIGHTEN HEATED OXYGEN SENSOR 1 1 _
Loosen and retighten heated oxygen sensor 1. Refer to EM-151, "Removal and Instaliation”. - i

>> GO TO 3.
3.CLEAR THE SELF-LEARNING DATA

1. Clear mixture ratio self-leaming value, refer to EC-16. "MIXTURE RATIO SELF-LEARNING VAL UE

CLEAR ; Special Bepair Reguirement”.
2. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0171 detected or difficult to start engine?
Yes  >>Perform trouble diagnosis for DTC P0171. Refer to EC-129, "DTC Logic®.
No >> GO TO 4.

4.CHECK HEATED OXYGEN SENSOR 1 HEATER _
Refer to EC-116. "Component [nspection”. i

Is inspection result normal?

YES »>>GOTOS. :
NO >> Replace heated oxygen sensor 1.

5.CHECK HEATED OXYGEN SENSOR 1
Refer to EC-179. "Component Inspection”.

Is inspection result normai?

YES >>GOTOGS.
NO >> Replace heated oxygen sensor 1.

6.CHECK INTERMITTENT INCIDENT
Perform GI-38. "Intermittent Incident”.

>> INSPECTION END
Component Inspection : INFOID:000000049905

1.CHECK HEATED OXYGEN SENSOR 1

1. Stant engine and warm it up to normal operating temperature.
2. Check the voltage between ECM hamess connector terminals.

A

C
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< COMPONENT DIAGNOSIS > [MR20DE]
ECM
. + - Condition Voltage
Connector
Terminal Terminal
* The vaoltage fluctuates between 0 to 0.3V and 0.6 to
1.0V more than 5 times within 10 seconds.
+ The maximum voltage is over 0.6V at least 1 time.
= 49 56 Engine speed held al 2,000 | = The minimum voltage is below 0.3V at least 1 time.
(HO281 signal) . rpm constant under no load. | = The voltage never exceeds 1.0V. :
: 1tme:0-0.3V->506-10V->0-03V
2times: 0-0.3V 3 0.6-1.0V50- DSV-»OS 1.0V

—0-0.3V i

Is the inspection result normal?

YES >>INSPECTION END

NO >>GOTO2.

2 .REPLACE HEATED OXYGEN SENSOR 1

Replace heated oxygen sensor 1.

CAUTION:

+ Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7
in) onto a hard surface such as a concrete floor; use a new one.
« Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread
Cleaner tool (commercial service tool) and approved anti-seize lubricant (commercial service tool).

>> INSPECTION END

2999292
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< COMPONENT DIAGNOSIS > [MR20DE] |
P1144 HO2S1 .
Descrlptlon ) INFOID-0000000004859952
The heated oxygen sensor 1 is placed into the exhaust manifold. It Louver
detects the amount of oxygen in the exhaust gas compared to the
outside air. The heated oxygen sensor 1 has a closed-end tube !
made of ceramic zirconia. The zirconia generates voltage from "
approximately 1V in richer conditions to OV in leaner conditions. The INE c ‘
heated oxygen sensor 1 signal is sent to the ECM. The ECM adjusts OO ) |
the injection pulse duration to achieve the ideal air-fuel ratio. The —ﬁa'l\}\_’{ﬁ(/\’(\@\\\\— - ;
ideal air-fuel ratio occurs near the radical change from 1V to OV. D
Zirconia fube
SEF463A E
!
b ! F .
N t
> !
2 .
- .| G
b f: T
2
8 '
. 0 H . H o
Rich ~=—— Ideal ratio -— Lean l
Mixture ratio sspm:; |
I
DTC Logic INFOID0000000004599953 *
DTC DETECTION LOGIC o _ Jo

To judge the malfunction, the output from the heated oxygen sensor
1 is monitored to determine whether the “rich” output is sufficiently
high and “lean” output is sufficiently low. When both the outputs are K
shifting to the rich side, the malfunction will be detected.

Lt l
. 1

ov M

SEF209U
- N !
DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

. | + Heated oxygen sensor 1 I :

P1144 Heated oxygen sensor 1 | The maximum and minimum voltages from the | « Heated oxygen sensor 1 heater 0

rich shift monitoring sensor are beyond the specified voltages. + Fuel prassure
] + Fuelinjector

Component Function Check ' wrowooommoooissmsse © !

1 .PERFORM COMPONENT FUNCTION CHECK

1. Start engine and warm it up to normal operating temperature.
2. Check the voltage between ECM harness connector terminals.

¢

|
|
i
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_ , P1144 HO2S1
{ < COMPONENT DIAGNOSIS > [MR20DE]
| L
: ECM
+ - Condition Veltage
Connector -
Terminat Terminal
I F8 49 56 Engine speed held at 2,000 | « The maximum voltage is below 0.8 at least 1 time.
) (RO251 signal) . mpm constant under no load. | *+ The minimum voltage is below 0.35 at Ieast‘ 1 time.

l is the inspection result normal?
|  YES >>INSPECTION END.
NO  >>Goto EC-182, "Diagnosis Procedure”.

. Diagnosis Procedure '

INFOIDD000000004299955

T .CHECK GROUND CONNECTION

| 1. Turn ignition switch OFF. ; |
2. Check ground connection E21 and E38. Refer to Ground Inspect:on in Gi-40, "Circuit Inspection”.

' Is the inspection result normal? '
. YES >>GOTOZ2. '

I NO >> Repair or replace ground connection.

. 2.RETIGHTEN HEATED OXYGEN SENSOR 1

Loosen and retighten heated oxygen sensor 1. Refer to EM-151, "Bemoval and Installation”.

>»> GO TO 3.
3.CLEAR THE SELF-LEARNING DATA

*, 1. Clear the mixture ratio self-learning value, refer to EC-16. "MIXTURE RATIO SELF-LEARNING VALUE
i CLEAR : Special Repair Requirement”.

2. Run engine for at least 10 minutes at idle speed.

i lsthe 1st trip OTC P0172 detected or difficult to start engine?

| Yes >>Perform trouble diagnosis for DTC P0172. Refer to EC-129. "DTC Logic".
" No >>GOTO4

! 4 .CHECK HEATED OXYGEN SENSOR 1 CONNECTOR FOR WATER
i
I

1.  Tum ignition switch OFF.

2. Disconnect heated oxygen sensor 1 harness connector.
J 3. Check connectors for water.

| Water should not exist.

~ Is the inspection result normal?
I YES >>GOTOS.
. NO »> Repair or replace harness or connectors.

| 5.CHECK HEATED OXYGEN SENSOR 1 HEATER

| Refer to EC-128, "Component Inspection”.
; ls the inspection result normai?
' YES >>GOTOS.
¥ Np >> Replace heated oxygen sensor 1.

6 .CHECK HEATED OXYGEN SENSOR 1

Refer to EC-183. "Component Inspection”.
| Is the inspection result normal?

YES >>GOTO7.
| NO  >> Replace heated oxygen sensor 1. '
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< COMPONENT DIAGNOSIS > , , [MR20DE]
7 .CHECK INTERMITTENT INCIDENT | .
Refer to GI-38. “Intermittent Incident”. s
>> INSPECTION END ,
i R
Component Inspection ' . - NFOID-0000020004806855
1 .CHECK HEATED OXYGEN SENSOR 1 i C
1. Start engine and warm it up to normal operating temperature. -‘
2. Check _the" voltage between ECM hamess connector terminals. D !
ECM
. + - Condition Voltage ‘ i
Connector +
. Terminal Terminal ‘
* The vottage fluctuates between 0 to 0.3V and 0.6 to
1.0V more than 5 times within 10 seconds. . F
i . * The maximum voltage is over 0.6V at least 1 time.
F8 - ) 49 56 Engine speed held at 2,000 | « The minimum voltage is below 0.3V at least 1 lime.
{HO2S1 signal) rpm constant under no load. | « The voltage never exceeds 1.0V. f
1time: 0- 0.3V — 0.6 - 1.0V — 0 - 0.3V ! G
21imes: 0-0.3V = 0.6- 1.0V - 0-0.3V -5 0.6- 1.0V
: —0-0.3V | : i
ls the inspection result normal? _ ' ! H

YES >>INSPECTION END g
NO >> GO TO 2.

2 .REPLACE HEATED OXYGEN SENSOR 1 . f

Replace heated oxygen sensor 1.

CAUTION:

- Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 .
in) onto a hard surface such as a concrete floor; use a hew one. -

- Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread
Cleaner tool {commercial service tool) and approved anti-selze lubricant (commercial service tool). K

!
I

>> INSPECTION END

L
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P1146 HO2S2

| < COMPONENT DIAGNOSIS > | _ [MR20DE]
| P1146 HO2S2 :
: Description

INFOID:0000000004 895957

i The heated oxygen sensor 2, after three way catalyst (manifold),
| monitors the oxygen level in the exhaust gas on each bank.
Even if switching characteristics of the heated oxygen sensor 1 are
[ shifted, the air-fuel ratio is controlled to stoichiometric, by the signal
from the heated oxygen sensor 2.
' | This sensor is made of ceramic zirconia. The zirconia generates volt-
*age from approximately 1V in ncher conditions to GV in leaner condi-
tions.

I Under normal conditions the heated oxygen sensor 2 is not used for
engine control operation.

'+ e— \ \ :
Ty 57///7/1\///”’\\‘
Es ey
N =
\\\‘n-‘u"//ﬂ// ’” N—
B — \\\\\\

Zirconia tube

§EF327R
l DTC LOgiC JND%OIDWMQSB
! DTC DETECTION LOGIC -
| The heated oxygen sensor 2 has a much Ionger switching time - _ B
' between rich and lean than the heated oxygen sensor 1. The oxygen i
| storage capacity of the three way catalyst (manifold) causes the oK NG.
|

longer switching time. To judge the malfunctions of heated oxygen
sensor 2, ECM monitors whether the maximum voltage of the sensor
| is sufficiently low during the various driving condition such as fuel-

’ . )
. AL
|

ov .
| !
; . - JMBIAY342GE]
| |
| DTC No.” | Trouble diagnosis name DTC detecting condition Possible cause
I + ‘Harness or connectors
: (The sensor circuit is open or shorted)
| H?'?%md oxygen sensorlz The minimum voltage from the sensor is not * Heated oxygen sensor 2
| Pi148 minimum voltage moni- | -
i ) reached 1o the specified voltage. * Fuel pressure
tofing it
: . * Fuel injector
| ¢ Intake air leaks
-~ Component Function Check INFOD a000d00004395550

| 1.PERFORM COMPONENT FUNCTION CHECK-I

Start engine and warm it up to the normal operating temperature
Tumn |gn|t|0n switch OFF and wait at least 10 seconds.

Start englne and keep the engine speed between 3,500 and 4 000 ‘rpm for at least 1 minute under no load.
Let engine idle for 1 minute.-

Check the voltage between ECM harness connector terminals under the following condmon.

O A WN

ECM

I + - Condition Voltage
Connector - - ‘
l Terminal Terminal

! = " 50 59 Rewving up to 4,000 rpm under no load | The voltage should be below 0.46 V at least once
| (HO232 signal) atleast 10 times . during this procedure.

‘ Is the inspection result nomal?

| YES >>INSPECTION END ‘
| NO >>GOTO2.

021 d2999292 ' EC-184 ' 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE] :

2 .PERFORM COMPONENT FUNCTION CHECK-I| . A
Check the voltage between ECM harness connector terminals under the following condition.

ECM F
+ - Condition Voltage
Connector
Terminal Terminat 1
Fa 50 59 Keeping engine speed at idle for 10 The voitage should be below 0.46 V at least once c |
(HO2S2 signal) minutes during this procedure.
Is the inspection result normal?
D

YES >>INSPECTION END
NO »>»> GO TO 3.

3.PEHFORM COMPONENT FUNCTION CHECK-IlI E
Check the voltage between ECM hamess connector terminals under the following condition.

~ ECM F |

+ - ; Condition Voltage ;

Connector - S }

Terminal Terminal o b

F8 - 50 59 Coasting from 80 km/h (50 MPH)} in D | The veltage should be below 0.46 V at least once ;

{HO282 signal) position (CVT), 4th gear position (M/T) | during this procedure, o t

s the inspection result normal? ’ e ‘ H [

YES >> INSPECTION END ' !

NO »> Go to EC-185, "Diagnesis Procedure”. |

Diagnosis Procedure -
1.cHECK GROUND CONNECTION

J
3

1. Tum ignition switch QFF. '
2. Check ground connection E21 and E38. Refer to Ground Inspection in Gl-40, "Circuit Inspection”.

Is the inspection result normal? 7 «
YES >>GOTO?2. '
NO >> Repair or replace ground connection.
2.CLEAR THE SELF-LEARNING DATA . { ' L

1. Clear mixture ratio self-leaming value, refer to EC-16. "MIXTURE RATIO SELF-[ EARNING VALUE
CLEAR ; Special Repair Requirement”. . '
2. Run engine for at ieast 10 minutes at idle speed. ' - M

Is the 1st trip DTC P0O172 detected? Is it difficult to start engine?
YES >> Perform trouble diagnosis for DTC P0172. Refer to £C-133, 'DTC Logic’. ‘ . |
NO >> GO TO 3. : N

3.CHECK HO252 GROUND CIRCUIT FOR OPEN AND SHORT .

Turn ignition switch OFF,

-1

2. Disconnect heated oxygen sensor (HO2S) 2 harmess connector. G :
3. Disconnect ECM harness connector. ;

4, Check the continuity between HO282 hamess connector and ECM harmness connector. '

’ ' P
HO2S2 ECM
. Continuity _ .
Connector| Terminal | Connector| Terminal . 1
E58 1 F8 59 Existed

5. Also check harness for short to ground and short to power. |
s the inspection result normal? ' |

H
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1 P1146 HO2S2 |

+ < COMPONENT DIAGNOSIS > ' [MR20DE]
YES >>GOTOS. - i

‘1 NO >>GOTO4. :

. 4 . DETECT MALFUNCTIONING PART |

Check the following.
|+ Hamess connectors E7, F121 : :
* Harness for open or short between heated oxygen sensor 2 and ECM.

>> Repair open circuit or short to ground or shert to power in hamess or connectors,
_ 5.CHECK HO252 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

i 1. Check the continuity between HO2S2 harness connector and ECM harmess connector,

HO282 . ECM
| Connector | Terminal | Connector | Terminal

ES8 4 F8 50 Existed , _ .
2. Check the continuity between HO2S52 harness connector or ECM harness connector and ground. ‘

Continuity

HO252 ECM
Connector| Terminal | Connector| Terminal
ES8 4 F8 50 Ground | Not existed
! 3. Also check hamess for short to power.
‘ Is the inspection result normal?
i
I

Ground | Continuity

YES >>GOTO7.
NO >> GO TO 6.

‘ 6.DETECT MALFUNCTIONING PART

. Check the following.
l * Harness connectors E7, F121
* Harness for open or short between heated oxygen sensor 2 and ECM.

>> Repair open circuit or short to ground or short to power in haress or connectors.
7 .CHECK HEATED OXYGEN SENSOR 2

\ Referto EC-18€ . "Component Inspection’.
i Is the inspection result normal?
YES >>GOTOB8.
i NO >> Replace heated oxygen sensor 2.

8.CHECK INTERMITTENT INCIDENT .
Refer to G1-38_ "Intermittent Incident”.

>> INSPECTION END
Component Inspection

INFOID-DO0DOODDD48I56

. 1.CHECK HEATED OXYGEN SENSOR 2-|

Start engine and warm it up to the normal operating temperature.
Tum ignition switch OFF and wait at least 10 seconds. .

Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
Let engine idle for 1 minute.

Check the voltage between ECM hamess connector terminals under the following condition. i

opLp-

|
|
|

021 42999292 EC-186 02162999292
1 . '


www.digitalkhodro.org

www.digitalkhodro.org

www.digitalkhodro.org’

P1146 HO2S2
< COMPONENT DIAGNOSIS > [MR20DE]
"ECM A
# - Condition Voltage ' .
Connector
~Terminal Terminal . EC
The voltage should be above 0.72V at least once
F8 50 59 Rewving up 1o 4,000 rpm under no load | during this procedure. :
(HO252 signal) at least 10 times The voltage should be below 0.46V at least once ;
P during this procedura, . C
Is the inspection result normal? '
YES >>INSPECTION END i
NO >>GOTO2 ' Do
2.CHECK HEATED OXYGEN SENSOR 2-I| ‘ , :
Check the voltage between ECM harness connector terminals under the following condition. E 'r
ECM '
_ - g Condition Voltage ' Foj
Connector '
Tarminal Terminal I
. o The voltage should be above 0.72V atleastonce - i
F8 50 59 ‘Keeping engine speed at idle for 10 during this procedure. A
{HO282 signal) minutes The voltage should be below 0.46V at least once :
| during this procedure. |
|s the inspection result normal? . H £
YES >> INSPECTION END ' ¢
NO  >>GOTO3. , l
. . i
3.CHECK HEATED OXYGEN SENSOR 2-Hll : I b
Check the voltage between ECM harness connector terminals under the following condition. i
. J !
ECM i
[}
: + - Condition Voltage . !
Connector : K
“Terminal | Terminal . |
The voltage should be above 0.72V at least once |
£8 50 59 Coasting from 80 km/h {50 MPH) in D | during this procedurs.
(HO252 signal) position (CVT}, 4th gear position (M/T} | The voltage should be below 0.46V at least once L
: | during this procedure. ‘ i
s the inspection result normal? _ . '
YES >> INSPECTION END : _ ' : W
NO >> GO TO 4. \
4.REPLACE HEATED OXYGEN SENSOR 2 : N
N
Replace heated oxygen sensor 2. _ . :
CAUTION: ' . ,
- Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 .
in) onto a hard surface such as a concrete floor; use a new one. O
+ Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread
Cleaner tool (commercial service tool) and approved anti-seize lubricant (commercial service tool). !
. H P

>> INSPECTION END

3

EC-187 0216?99929P

02162999292


www.digitalkhodro.org

www.digitalkhodro.org

P1147 HO2S2

www.digitalkhodro.org

< COMPONENT DIAGNOSIS > [MR20DE]
P1147 HO2S2
Description

~ INFOID:0000000004059962 '

The heated oxygen sensor 2, after three way catalyst (manifold),
monitors the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the heated oxygen sensor 1 are
shifted, the air-fuel ratio is controlied to stoichiometric, by the signal
from the heated oxygen sensor 2,

This sensor is made of ceramic zirconia. The zirconia generates volt-
age from approximately 1V in richer conditions to OV in leaner condi-
tions.

Under normal conditions the heated oxygen sensor 2 is not used for
engine control operation.

Heater pad Holder

-__—-
= e ’ —

Zirconia tube

SEF327R

DTC Logic

DTC DETECTION LOGIC
The heated oxygen sensor 2 has a much longer switching time

between rich and lean than the heated oxygen sensor 1. The oxygen
storage capacity before the three way catalyst {manifold) causes the
longer switching time. To judge the malfunctions of heated oxygen
sensor 2, ECM monitors whether the maximum voltage of the sensor

is sufficiently high during the various driving condition such as fuel-
cut.

fNFOfDWQQQGS
r
' QK NG
1V
0.7V ___W m_
ov
Lz

JMBIATI4ICE]

DTG No. | Trouble diagnosis name DTC detecting condition Possible cause
* Hamess or connsctors !
’ {The sensor circuit is open or shorted)
Heated oxygen sensor 2 - : .
X - | The maximum voltage from the sensor is not + Heated oxygen sensor 2
P1i46 maximum voltage moni- o

tori reached to the specified voltage. * Fuel pressure

oring
« Fuel injecter
* |ntake air ieaks

Component Function Check

1 .PERFORM COMPONENT FUNGCTION GHECK-|

INFOID:0000000004BI9HE4

Start engine and warm it up to the normal operating temperature.
Tum lgnltlon switch OFF and wait at teast 10 seconds.

Let engine idie for 1 minute.

APl

Start englne and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no toad.

Check the voltage between ECM hamess connector terminals under the following condition.

ECM

+ - Condition
Terminal

Connector

Terminal

Voltage

F8 50 59

{HO252 signaf) at least 10 times

Revving up to 4,000 rpm under no load | The voltage should be above 0.72 V atleast once
during this procedure,

| 1s the inspection result normal?

|
I

021 q2999292

YES >>INSPECTION END
NO >>GOTO2

EC-188

02162999292


www.digitalkhodro.org

www.digitalkhodro.org ‘www.digitalkhod ro.org:
P1147-HO2S2 :

< COMPONENT DIAGNOSIS > (MR20DE] !

2 .PERFORM COMPONENT FUNCTION CHECK-II : ' A i
Check the voltage between ECM hamess connector terminals under the following condition.

ECM r
+ - Condition . Voltage
Conneclor !
‘Terminal Terminal : : !
F8 - 50 59 Keeping engine speed at idle for 10 The voitage should be above 0.72 V at least once C i
{HO2S52 signal) minutes | during this procedure. '
s the inspection result normal? , _ ' _ : D

YES >>INSPECTION END
NO »>> GO TO 3.

3.PERFOFIM COMPONENT FUNCTION CHECK-III . E !
Check the voltage between ECM hamess connector terminals under the following condition.

1
ECM _ F oo
+ - Condition . - . Voltage I
Connector . i
Terminal Terminal ' G '

Fa - 50 59 Coasting from 80 km/h (50 MPH) in D | The voltage should be above 0.72 V at least once
(H0252 signal) _ position (CVT), 4th gear position (M/T) | during this procedure. !
Is the inspection result normal? . ) H i
¥
|

YES >> INSPECTION END
NO >> Go to EC-188, "Diagnosis Procedure”.

Diagnosis Procedure . WroIDon00000dassses | ;
!
{
|

1.CHECK GROUND CONNECTION

1. Tum ignition switch OFF. _
2. Check ground connection E21 and E38. Refer to Ground Inspection in Gi-40, *Circuit inspection".

Is the inspection result normal? K
YES >>GOTO2.
NO >> Repair or replace ground connection.

- 2 .CLEAR THE SELF-LEARNING DATA i L

1. Clear mixture ratio self-learning value, refer to EC-16. "MIXTURE RATIQ SELF-LEARNING VALUE
CLEAR : Special Repair Reguirement”. : ¢
. 2. Run engine for at least 10 minutes at idle speed. ' _ P M

s the 1st trip DTC P0O171 detected? s it difficult to start engine?
YES >> Perform troubie diagnosis for DTC P0171. Refer to EG-129, "DTC Logic".
NO >> GO TO 3. ) : :

3.CHECK l-iO2S2 GROUND CIRCUIT FOR OPEN AND SHORT

Turn ignition switch OFF.

2. Disconnect heated oxygen sensor (HO2S) 2 hamess connector. G
3. Disconnect ECM hamess connector.

4. Check the continuity between HO2S2 harness connector and ECM hamess connector.

-t
smn ——

— e

HO252 ECM .
- Continuity ’ b
Connector|{ Terminal | Connector| Terminal : '
E58 1 F8 59 Existed
5. Also check harness for short to ground and short to power.

Is the inspection result normal?

102162999292 EC-189 021 6299929?
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i < COMPONENT DIAGNOSIS > [MR20DE]
| YES >>GOTOS5. :
' NO >>GOTO4. .

4.DETECT MALFUNCTIONING PART

I Check the following.

+ Hamess connectors E7, F121 ,

» Hamess for open or short between heated oxygen sensor 2 and ECM.

>> Repair open circuit or short to ground or short to power in harness or connectors.
5.CHECK HO2S2 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

I 1. Check the continuity between HO2S2 harness connector and ECM harness connector. ;

HO252 ECM
Connector | - Terminal | Connector| Terminal

i ES8 4 F8 50 Existed
2. Check the continuity between HO252 hamess connector or ECM harness connector and ground.

Continuity

O HO252 ECM

- Ground | Continuity
Connector| Terminal | Connector| Terminal

EE8 4 F8 50 - Ground | Not existed
' = - . |
I 3. Also check harness for short to power.

| Is the inspection result normal?

~ YES >>GOTO7.
1 NO >>GOTOG.

‘ ©.DETECT MALFUNCTIONING PART

Check the following.
|« Hamess connectors E7, F121 )
. * Hamess for open or short between heated oxygen sensor 2 and ECM. _ ,

>> Repair open circuit or short to ground or short to power in harness or connectors.
7 .CHECK HEATED OXYGEN SENSOR 2

Refer to EC-120, "Component lnsgectior_f'. . N . -
Is the inspection result normal? _ . :
| YES >>GOTOBS. !
NO >> Replace heated oxygen sensor 2. - _ r

8.CHECK INTERMITTENT INCIDENT
[ Refer to GI-38, "Intermnittent Incident”.

>> INSPECTION END |
| Component Inspection '

INFOIDDODCODN004899958

1 .CHECK HEATED OXYGEN SENSOR 2-|

Start engine and warm it up to the normal operating temperature.
Tum ignition switch OFF and wait at least 10 seconds.

Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
Let engine idle for 1 minute. :

Check the voltage between ECM hamess connector terminals under the following condition.
i ,

e w -

l .

02162999292 ' EC-190 | 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]
1 '
ECM A
+ Condition Voltage
Connector
Terminal Terminal EC
: The voltage should be above 0.72V at least once
F8 50 59 Rewving up to 4,000 rpm under no load | during this procedure.
{HO282 signal) at least 10 times The voltage should be below 0.46V at least once
during this procedure. C
Is the inspection result normal?
YES >>INSPECTION END
NO >>GOTO2. D
2.CHECK HEATED OXYGEN SENSOR 2-11
Check the voltage between ECM harness connector terminals under the following condition. E
ECM .
+ - Condition Voltage F
Connector
Terminal Terminal
The voltage should be above 0.72V at least once a
F8 50 59 Keeping engine speed at idle for 10 during this procedure.
(HO282 signal) minutes The voltage should be befow 0.46V at least once
during this procedure. _
s the inspection result normal? H
YES >>INSPECT!ON END
NO >> GO TO 3.
3.CHECK HEATED OXYGEN SENSOR 2-l11 E
Check the voltage between ECM hamess connector terminals under the following condition.
J
ECM
+ - Condition Voltage
Connector - - K
Terminal Terminal )
] The voltage should be above 0.72V at least once
F8 50 59 Coasting from 80 km/h (50 MPH} inD | during this procedure.
(HO282 signal) position (CVT), 4th gear position {M/T) | The voltage should be below 0.46V at least once L
) during this procedure,
Is the inspection result normal?
YES >> INSPECTION END M
NO >> GO TO 4. ,
4.REPLACE HEATED OXYGEN SENSCR 2
N
Replace heated oxygen sensor 2.
CAUTION: '
- Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7
in) onto a hard surface such as a concrete floor; use a new one. o
- Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread
Cleaner tool (commercial service tool) and approved anti-seize lubricant (commercial service tool).
P

>> INSPECTION END

02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]
P1211 TCS CONTROL UNIT
Description , " Wromooocoooonsasvse?

The malfunction information related to TCS is transferred through the CAN communication line from “ABS
actuator and electric unit {control unit}” to ECM.

Be sure to erase the malfunction information such as DTC not only for “ABS actuator and electric unit
(control unit)” but also for ECM after TCS related repair.

DTC Logic

INFOID0000000004899958
DTC DETECTION LOGIC -
Freeze frame data is not stored in the ECM for this self-diagnosis.
DTC No. | Trouble diagﬁqsis name DTC detecting condition Possible cause

+ ABS actuator and alectric unit (control
unit) .
s TCS related parts

: - ECM receives a malfunction information from
P1211 TCS control unit “ABS actuator and electric unit {control unit)”.

DTC CONFIRMATION PROCEDURE
1.PRECONDITIONING

TESTING CONDITION: : , ‘
Betore performing the follow_ing procedure, confirm that battery voltage is more than 10.5V at idle.

>> GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE

1. Start engine and let it idle for at least 60 seconds.
2. Check 1st trip DTC.

Is 1st trip DTC detected?

YES >> EC-192 "Diagnesis Procedure”
NO >> INSPECTION END

Diagnosis Procedure ' INFOID 0000000004599969
Go to BRC-49. "Disgnostic Work Sheet".

-

02162999292 ' EC-192 | ' 02162999292
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P1212 TCS COMMUNICATION LINE

< COMPONENT DIAGNOSIS > [MR20DE]
P1212 TCS COMMUNICATION LINE B ‘- | A
Description | TS —

This CAN communication line is used to control the smooth engine operation during the TCS operation. Pulse g
signals are exchanged between ECM and “ABS actuator and electric unit (control unit}”.

Be sure to erase the malfunction information such as DTC not only for “ABS actuator and electric unit
(control unit)” but also for ECM after TCS related repair.

: ' : c
DTC LOgIC INFOID.0000000004899971
DTC DETECTION LOGIC ' o
NOTE: . o '
« If DTC P1212 is displayed with DTC U1000 or U1001, first perform the trouble diagnosis for DTC
U1000, U1001. Refer to EC-87, "DTC Logic”. _ e
+ If DTC P1212 is displayed with DTC U1010, first perform the trouble diagnosis for DTC U1010. Refer
to EC-88, "DTC Logic".
Freeze frame data is not stored in the ECM for this self-diagnosis. 7
: _ £
DTC No. | Trouble diagnosis name DTC detecting condition” - Possible cause
* Hammess or connectors
ECM can not receive the information from {The CAN communication line is open or short- G
P1212 TCS communication fine | “ABS actuator and electric unit (control ed.) : i
unit}" continuously. « ABS actuator and electric unit (control unit)
= Dead (Weak) battery _ H
DTC CONFIRMATION PROCEDURE
1.PRECONDITIONING ;
TESTING CONDITION: 7
Before performing the following procedure, confirm that battery voltage is more than 10.5V at idle.
' ' J
>» GO TO 2.
7 2.PEHFORM DTC CONFIRMATION PROCEDURE
e 1. Start engine and let it idle for at least 10 seconds. ' ¥ K
2. Check 1st trip DTC. 7
Is 1st trip DTC detected? : _ ‘ .
YES >> Goto EC-193. "Diagnosis Procedure”.
NO >> INSPECTION END
Diagnosis Procedure ' ot o0ccocoossssssre Wi
) Go to BRC-49, "Diagngstic Work Sheet”. -
N
G
g P

02162999292 EC-193 | 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]
P1217 ENGINE OVER TEMPERATURE" "
DTC Logic | | E———

. DTC DETECTION LOGIC
NOTE: - : ; '
-« If DTC P1217 is displayed with DTC U1000 or U1001, first perform the trouble diagnosis for DTC

U1000, U1001. Refer to EG-87, "DTC Logic". :
* if DTC P1217 is displayed with DTC U1010, first perform the trouble diagnosis for DTC U1010. Refer

"DTC Logic.
If the cooling fan or another component in the cooling system malfunctions, engine coolant temperature will -
rise.
When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction is
indicated. '
DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
' ' + Harness or connectors
(The cooling fan circuit is open or short-
= Cooling fan does not operate properdy (Over- ge.)
. heat) » [PDM E/R
. B = Cooling fan system does not operate proper- * Cool!ng fan relay
. » Cooling fan motor
Engine over tempera- ly (Overheat). . | .
P1217 1 = Radiator hose
ture (Overheat) « Engine coolant was not added to the system « Radiator
. using the proper filling method. .
* Engine coolant is not within the specified Y " cwervoir tank cap
9 P ; ° * Reservoir tank
range.
* Water pump
* Thermostat
+ Water control valve
CAUTION:

When a malfunction is indicated, be sure to replace the coolant. Refer to C0-30, "Draining" and €0O-30

“Refilling". Also, replace the engine oil. Refer to LU-15,"Draining” and LU-16, "Refilling".

1. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute. Be sure to
use coolant with the proper mixture ratio. Refer to MA-13, "SAE Viscosi umber”,

2. After refilling coolant, run engine to ensure that no water-flow noise is emitted.

DTC CONFIRMATION PROCEDURE
1.PERFORM COMPONENT FUNCTION CHECK

Perform component function check. Refer to EC-194, "Component Function Check".
NOTE:

Use component function check to check the overall function of the cooling fan. During this chef:k, a DTC might
not be confirmed. : , ‘ o , .

Is the inspection resuit normal?
YES »>INSPECTION END
NO >> Go to EC-195_ "Diagnosis Procadure”.

Component Function Check | —

1 .PERFORM COMPONENT FUNCTION CHECK-|

WARNING:
Never remove the reservoir tank cap when the engine is hot. Serious burns could be caused by high
pressure fluid escaping from the radiator.

Wrap a thick cloth around cap. Carefully remove the cap by turning it a quarter turn to allow built-up
pressure to escape. Then turn the cap all the way off.

02162999292 ' EC-194 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]

Check the coolant leve! in the reservoir tank and radiator.

Allow engine to cool before checking coolant level.

Is the coolant level in the reservoir tank and/or radiator below the
proper range?

YES >> Go to EC-195. "Diagnosis Procedure”.
NO >> GO TO 2.

] MAX..
: OK
3 MIN.

C
SEFGW
2.PEHFORM COMPONENT FUNCTION CHECK-IIl ' D
Conﬁrm whether customer filled the coolant or not.
Did customer fill the coolant? - k E

YES >> Goto EC-195, "Diagnosis Procedure”.
NO >> GO TO 3.

3.PERFORM COMPONENT FUNCTION CHEGK-III , F

1. Start engine and let it idle.
2. Turn air conditioner switch and blower fan switch ON.
3. Make sure that cooling fan operates at low speed. _ G

Is the inspection result normal?

YES >>GOTO4.
NO  >> Goto EC-195, "Diagnosis Procedure”. H

4 .PERFORM COMPONENT FUNCTION CHECK-IV

Turn ignition switch OFF. I
Turn air conditioner switch and blower fan switch OFF.

Disconnect engine coolant temperature sensor harness connector. :

Connect 150 resistor to engine coolant temperature sensor harness connector.

. Restart engine and make sure that cooling fan operates at higher speed than low speed. J

Is the inspection result normal?
YES >> INSPECTION END
NO  >> Go to EC-195, "Diagnosis Procedure”. K

Diagnosis Procedure A _ : INFOID0000000004099675

o

1 .CHECK COOLING FAN LOW SPEED OPERATION

1. Start engine and let it idle.

2. Turn air conditioner switch ON. _ : M
3. Tum blower fan switch ON.

4. Make sure that cooling fan operates at low speed.

Is the inspection result normai? ' N
YES >>GOTO2. ' '
NO  >> Check cooling fan control circuit. Refer to £C-240, "Diagnosis Procedure’.

2 .CHECK COOLING FAN HIGH SPEED OPERATION o)

Turn ignition switch OFF.

Turn air conditioner switch and blower fan switch OFF.

Disconnect engine coolant temperature sensor harness connector. P
Connect 15012 resistor to engine coolant temperature sensor harness connector.

Restart engine and make sure that cooling fan operates at higher speed than low speed.

Is the inspection result normal?
YES >>GOTO3.
- NO >> Check cooling fan control circuit. Refer to EC-240, "Diagnosis Procedure”,

3.CHECK COOLING SYSTEM FOR LEAK

mepwh =

02162999292 : ' ' EC-195 02162999292
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Check cooling system for leak. Refer to CO-30, "Inspection”.

Is leakage detected?

YES >>GOTOS.
NO >>GOTOA4.

4 .DETEGT MALFUNCTIONING PART

Check the following for.leak. Refer to CO-30. "inspection”.

* Hose
* Radiator
* Water pump

* Reservoir tank

4

>> Repair or replace.
5.CHECK RESERVOIR TANK CAP

Check reservoir tank cap. Refer to CO-33, "RESERVOIR TANK CAP : inspection®.
s the inspection result normal? :
YES >>GOTOG.

NO >> Replace reservoir tank cap.

6.CHECK THERMOSTAT

Check thermostat. Refer to CQ-42. "Inspection”.
| in ion result normal?
YES >>GOTO7.
NO >> Replace thermostat.

7 .CHECK WATER CONTROL VALVE

Check water control valve. Refer to CC-45, "Inspection®.

is the inspection result normal?
"YES »>>GOTOS.

NO >> Replace water control valve.

8.CHECK ENGINE COOLANT TEMPERATURE SENSOR

Check engine coolant temperature sensor. Refer to EC-100. "Component Inspection”.

Is the inspection result normal?
OK >> GO TO 9.
NG >> Replace engine coolant temperature sensor.

9.CHECK MAIN 13 CAUSES

If the cause cannot be isolated, check the following.

Engine Step " Inspection item " Equipment . Standard Referance page
OFF 1 » Blocked radiator * Visual No blocking —_

* Blocked condenser

= Blocked radiator grille

* Blocked bumper

+ Coolant mixture « Coolant tester MA-13. "SAE Viscosity Nuimber”

« Coolant level * Visual Coolant uptoMAX levelin | CO-30, *Inspection”

reservoir tank and radiator
, filler neck
4 * Reservoir tank cap * Pressure tester CO-33, "RESERVOIR TANK CAP ; Inspection”
ON2 5 » Coolant leaks + Visual No leaks £Q-30, "Inspactign”
ON=2 6 * Thermostat + Touch the upper and Both hoses should be hot | CO-42. “Inspection”
lower radiator hoses
02162999292 EC-196
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Engine Step Inspection item Equipment Standard Reference page
ON*? 7 Cooling fan motor Auto aclive test Operating EC- “Component n-
’ spaction {Cooling Fan
‘ Molor)”
OFF 8 Combustion gas leak Colorcheckerchemical | Negative —
tester 4 Gas analyzer ’ _
ON*3 9 Coolant temperature Visual Gavge lass than 3/4 when —
gauge driving
Coolant overflow to res- Visual No overflow during driving | ©0-3C, "Inspection”
_ X ervoir tank and idling
OFF*4 10 Coolant retum from res- Visual Should be initial level in C0-30. "Inspection”
: ervoir tank to radiator ’ reservoir tank * ;
OFF 1 Water conirol valve Remove and iNspect | yuunin the specified value | CO-45, “Inspection”
the valve
OFF 12 Cylinder head Straight gauge feeler 0.1 mm {0.004 in) Maxi- | EM-123, "inspection®
' - gauge mum distortion {warping) ‘
13 Cylinder block and pis- Visual No scuffing on cylinder EM-221, "inspection”
tons walls or piston

*1: Turn the ignition switch ON. -

*2: Engine running at 3,000 rpm for 10 minutes.
*3: Drive at 90 knv'h (55 MPH}) for 30 minutes and then let idle for 10 minutes.
*4: After 60 minutes of cool down time.

For more information, refer to CO-28_ *Troubleshooting Chart”.

>> INSPECTION.END

02162999292
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P1225 TP SENSOR -
< COMPONENT DIAGNOSIS > [MR20DE]
P1225 TP SENSOR
Description

" INFOID-0000000004899976

Electric throttle control actuator consists of throttle control motor, Throfile position sansor
throttle position sensor, etc. The throttle position sensor respondsto | 6.0

the throttle valve movement. 3 Sensor 1

The throttle position sensor has two sensors. These sensors are a | 8 NG

kind of potentiometers which transform the throttle valve positioninto [g 40

output voltage, and emit the voltage signal to the ECM. in addition, |5 & y

these sensors detect the opening and closing speed of the throttie 8§2 0

valve and feed the voltage signals to the ECM. The ECM judges the | £ = /

current opening angle of the throttle valve from these signals andthe | £ 2 Sereor 2

ECM controls the throttle control motor to make the throttie valve |© ° o5 25 m 35
opening angle properlyin response to driving condition. Throttle valve opening angle (96g)  pemoec

DTC LOgiC INFOID:0000000004899977
DTC DETECTION LOGIC
DTC No. | Trouble diagnesis name DTC detecting condition Possible cause
Closed throttle position | Closed throtile position learning value is exces- | ¢ Electric throttle contrel actuator
P1225 : - :
learning performance sively low., (TP sensor 1 and 2)

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
TESTING CONDITION:

Before performlng the following procedure, confirm that battery voltage is more than 10V at idle.

>> GO TO 2.
2.PERFOHM DTC CONFIRMATION PROCEDURE

1. Tum ignition switch' ON.

2. Tum ignition switch OFF and wait at least 10 seconds.
3. Tum ignition switch ON.

4. Check 1sttrip DTC.

Is 1st trip DTC detected?

YES >>Goto EC-198. "Diagnosis Procedure”.
NG  >> INSPECTION END

Diagnosis Procedure

INFOID:0000000004839978

1.cHECK ELECTRIC THROTTLE CONTROL ACTUATOR VISUALLY

1. Turn ignition switch OFF.
2. Remove the intake air duct.

021 62999292 _ EC-198 02162999292
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< COMPONENT DIAGNOSIS > : [MR20DE]

3. Check if foreign matter is caught between the throtile valve (1)
and the housing.

2. Electric throttle control actuator

is the inspection result normal?
YES >>GOTO2
NO >> Remove the foreign matter and clean the electric throttle
control actuator inside.

2 .REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

1. Replace electric throttle control actuator. :
2. Goto EC-199. "Special Bepair Bequirement”. : ' E

>> INSPECTION END
Special Repair Requirement wrooscoomooussesrs T

1 .PERFORM THROTTLE VALVE CLOSED POSITION LEARNING
Refer to EC-15. "THROTTLE VALVE CLOSED POSITION LEARNING : Special Repair Requiterment.

i)
A

>>GOTO2. ' ; ' H
2.PERFORM IDLE AIR VOLUME LEARNING
Refer to EC-15. "IDLE ALR VOLUME LEARNING ; Special Repair Reguirement”

»>> END

02162999292 ' EC-199 . | _ 02162999292‘
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P1226 TP SENSOR ,
< COMPONENT DIAGNOSIS > _ _ {MR20DE]
P1226 TP SENSOR
Description

INFOID0000000004899980
i ° ’

Electric throttie control actuator consists of throttle control motor, Throttle position sensor
throttle position sensor, etc. The throttie position sensor responds to|_ 60 P

the throttle valve movement. S Sensor, 1

The throttle position sensor has two sensors. These sensors are a | & NG

kind of potentiometers which transform the throttle valve positioninto {g 40

output voitage, and emit the voltage signal to the ECM. In addition, |% & Y

these sensors detect the opening and closing speed of the throttle 3—§2 0

valve and feed the voltage signals to the ECM. The ECM judges the |2 = /

current opening angle of the throttle valve from these signals and the | £ & Sersor 2

ECM controls the throttle control motor to make the throttle valve |- © o5 25 %5 — 5
opening angle properly in response to driving condition. Throttls valve opening angle (46}  emmomee

DTC LOglC INFOID000000000489398 1
DTC DETECTION LOGIC
DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
Pi22 Closed throttle position | Closed throttle position learning is not per- + Electric throttle control actuator
6 -
leamning performance formed successfully, repeatedly. (TP sensor 1 and 2)

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

>> GO TO 2.
2.PEHFORM DTC CONFIRMATION PROCEDURE

Turn ignition switch ON.

Turn ignition switch OFF and wait at Ieast 10 seconds.
Tum ignition switch ON.

Repeat steps 2 and 3 for 32 times.

Check 1st trip DTC:

Is 1st trip DTC detected?

YES >> Goto EC-200. "Diagnosis Procedure".
NO >> INSPECTION END

Diagnosis Procedure _ 'mmmaz

-

1.CHECK ELECTRIC THROTTLE CONTROL ACTUATOR VISUALLY

1. Turn ignition switch OFF.
2. Remove the intake air duct.

02162999292 | | EC-200 | 02162999292
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< COMPONENT DIAGNOSIS >

www.digitalkhodro.org

[MR20DE]

3. Check if foreign matter is caught between the throttle valvé (1) .

and the housing.

2, Electric throttle control actuator

Is the inspection result normal?
YES >>GOTO2.

NO >> Remove the foreigh matter and clean the electric throttle |

control actuator inside.

2. REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

1. Replace electric throttle control actuator.

2. Goto EC-1 "Special Repair Beauirement”,

E
>> INSPECTION END
Special Repair Requirement WroDomooocnasseses
1 .PERFORM THROTTLE VALVE CLOSED POSITION LEARNING
Refer to EC-15, "THROTTLE VALVE CLOSED POSITION LEARNING : Special Repair irement" G
" »> GO TO 2. H
2 .PERFORM IDLE AIR VOLUME LEARNING
Refer to EC-15, "IDLE AIR VOLUME LEABNING : Special Repair Regquirementi”
J
~»> END
J
K
L
A M
. N
o}
P
02162999292 EC-201 02162999292
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P1229 SENSOR POWER SUPPLY

< COMPONENT DIAGNOSIS > _ [MR20DE]
P1229 SENSOR POWER SUPPLY |
DTC Logic ' INFDID 0O00000008899554

DTC DETECTION LOGIC

DTC No. Troubl:acri;‘a;gnosm DTC detecting condition Possible cause
* Harness or connectors
(APP sensor 1 circuit is shorted.)
(TP sensor circuit is shorted.)
P Sensor power supply | ECM detects a voltage of power source for [Camshaft position sensor (PHASE) circuit is
1229 L X . .
circuit short sensor is excessively low or high. shorted.]
: ¢ Accelerator pedal position sensor
+ Throttle position sensor
» Camshaft position sensor (PHASE)

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conductlng the next test.
TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

>> GO TO 2. _
2.PEHFORM DTC CONFIRMATION PROCEDURE

1. Start engine and let it idle for 1 second. -
2. Check DTC.

Is DTC detected?

YES >> Goto EC-202, "Diaangsis Procedure".
NO  >> INSPECTION END

DiagnOSiS Procedure ; | INFOID0000000004899985

_1 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF. -
2. Check ground connection E21 and E38. Refer to Ground Inspection in GI-40. "Circuit Inspection".
is the inspection result normal?

YES >>GOTO?2,
NO >> Repair or replace ground connection.

2 .CHECK ACCELERATOR PEDAL POSITION SENSOR 1 POWER SUPPLY CIRCUIT

1. Disconnect accelerator pedal position (APP) sensor harness connector
2. Turn ignition switch ON.
3. Check the voltage between APP sensor hamess connector and ground.

APP sensor

Ground Voltage
Connector Terminal

E110 4 Ground Approx. 5V

Is the inspection result normal?

YES - >>GOTO7.
'NO >>GOTO3.

~ 3.CHECK SENSOR POWER SUPPLY CIRCUITS
Check harness for short to power and short to ground, between the following terminals.

02162999292 | EC-202 02162999292
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< COMPONENT DIAGNOSIS > ' [MR20DE]
ECM Sensor : A
Connector Terminal ltem Connector Termminal
Fa 72 Etectric throttle control actuator F29 1
78 CMP sensor (PHASE) - F26 "1 _
E16 106 APP sensor “E110 T4
s the inspection result normal? c

YES >>GOTOA4.
NO  '>> Repair short to ground or short to power in harness or connectors.

4 .GHECK CAMSHAFT POSITION SENSOR . D
Refer to EC-153, "Component Inspection’.
s the inspection result normal? E

YES »>>GOTOS.
NO >> Replace camshaft position sensor (PHASE).

5.CHECK TP SENSOR - -
Refer to EC-104. "Component Inspection”. '
Is the inspection result normal? &

YES >>GOTOS9.
NO >> GO TO 6.

6.REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR ) H

1. Replace electric throttle control actuator.
2. Goto EC-104, "Special Repair Reguirement”.

>> INSPECTION END
7 .CHECK APP SENSOR

Refer to EC-223. "Component Inspection”.

Is the inspection result normal?

YES >>GOTOSQ. A K
NO >>GOTOS. :

8.REPLACE ACCELERATOR PEDAL ASSEMBLY

1. Replace accelerator pedal assembly. ' L
2. Go to EC-14, "ACCELERATOR PEDAL RELEASED POSITION LEABNING : Special Repair Require-
ment'. . ' .
M
>> INSPECTION END
9.CHECK INTERMITTENT INCIDENT N
Refer to G|-38, "Intermittent Incident”.
>> INSPECTION END . . O
p
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P1564 ASCD STEERING SWITCH ‘

< COMPONENT DIAGNOSIS > ‘ [MRéODE]
P1564 ASCD STEERING SWITCH o
~ Description PO 00000000uzsssss

ASCD steering switch has variant values of electrical resistance for each button. ECM reads voltage variation
of switch, and determines which button is operated.
Refer to EC-44. "System Description” for the ASCD function.

DTC Logic INFOID 0000000004899987
DTC DETECTION LOGIC
NOTE:

If DTC P1564 is dlsplayed with DTC P0605 first perform the trouble diagnosis for DTC P0605. Refer to
EC-162. "DTC Logic".

DTC No.. Troublr?acri:;gnoms DTC detecting condition Possible cause

* An excessively high voltage signal from the
ASCD steering switch is sent to ECM. -

« ECM detects that input signal from the Hamess' o cc.mnclac't ors

‘ . . ; o - (The switch circuit is open or shorted.)
P1564 ASCD steering switch ASCD steering switch is out of the specified . .

range + ASCD steering switch

« ECM detects that the ASCD steering switch | * ECM
is stuck ON.

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

>> GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE

Turn ignition switch ON.

Wait at least 10 seconds. '

Press MAIN switch for at least 10 seconds, then release it and wait at least 10 seconds.
Press CANCEL switch for at least 10 seconds, then release it and wait at least 10 seconds.

Press RESUME/ACCELERATE switch for at least 10 seconds, then release it and wait at least 10 sec-
onds. .

Press SET/COAST switch for at least 10 seconds, then release it and wait at least 10 seconds.
Check DTC.

Is DTC ed?

YES >>Goto EC-204. "Diagnosis Procedure”.
NO >> INSPECTION END

Diagnosis Procedure

N open-

INFOITH0000000004899988

1.CHECK GROUND CONNECTION

1.  Turn ignition switch OFF.
2. Check ground connection E21 and E38. Refer to Ground Inspection in Gl- 40 "Circuit Inspection”.
. s the inspection result nommal?
- ¥S >>» GO TO 2.
NO >> Repair or replace ground connection.
2.CHECK ASCD STEERING SWITCH CIRCUIT -

1. Turn ignition switch ON.
2. Check the voltage between ECM hamess connector terminals.

02162999292 ‘ EC-204 _ 02162999292
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| P1564 ASCD STEERING SWITCH |

< COMPONENT DIAGNOSIS > [MR20DE]
ECM 1 A
+ - Condition Voltage '
Connector )
Terminal Terminal
MAIN switch: Pressed Approx. OV
CANSEL switch: Pressed . Approx. 1V
04 —
E16 (ASCD steering switch signal) a5 SET/COAST switch: Pressed ‘ Approx. 2V C
RESUME/ACCELERATE switch: Pressed | Approx. 3V
. All ASCD steering switches: Released Approx. 4V D
Is the inspection result normal?
YES >>GOTOB.
NO >> GO TO 3. E
3 CHECK ASCD STEERING SWITCH GROUND CIRCUIT FOR OPEN AND SHORT
1. Turn ignition switch OFF. { :
2. Disconnect ECM hamess connector. : : F
3. Disconnect combination switch harness connector M352
4. Check the continuity between combination switch and ECM hamess connector. .
‘ G
Combination switch ECM N
: Continuity
Terminal Connector| Terminal
15 E16 95 Existed H

5. Also check harness for short to ground and short to power.

Is the inspection result normal? . : . | i
YES >>GOTOS.
NO >> GO TO 4,

4 .DETECT MALFUNCTIONING PART ' J

Check the following.

* Harness connectors M77, E105

« Combination switch (spiral cable) K
» Harness for open and short between ECM and combmatlon switch

>> Repair open circuit or short to ground or short to power in hamess or connectors. L

5.CHECK ASCD STEERING SWITCH INPUT SIGNAL CIRCUIT FOR OFEN AND SHORT
1. Check the continuity between ECM hamess connector and combination switch. ‘ ' M
combination switch ECM
- Continuity
Terminal Connector|  Terminal N
14 E16 94 Existed '

2. Also check harness for short to ground and short to power.
Is the inspection result normal? o

YES >>GOTO7.

NO »>> GO TO 6. b

6.DETECT MALFUNCTIONING PART

Check the following.

» Harness connectors M77, E105

+ Combination switch (spiral cable)

» Harmess for open and short between ECM and combination switch

>> Repair open circuit or short to ground or short to power in harness or connectors.

02162999292 EC-205 | 02162999292
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7 .CHECK ASCD STEERING SWITCH

Refer to EC-206, "Comp. onent Inspection”.

Is the inspection result normal?
YES >>GOTOB.
NO >> Replace ASCD steering switch.

8.cHECK INTERMITTENT INCIDENT

Refer to GI-38, "Intermiltent Incident”.

>> INSPECTION END
Component Inspection

1.CHECK ASCD STEERING SWITCH

INFOID-00000000045993 89

1. Disconnect combination switch (spiral cable) harness connector.
2. Check the continuity between combination switch hamess connector terminals under following conditions.

Combination switch

- Condition
Connector| Terminals

Resistance

MAIN switch: Pressed

Approx. 0 &

CANCEL switch: Pressed

Approx. 250 Q

Ma3s2 | 14 and 15| SET/COAST switch: Pressed

Approx. 660 £2

RESUME/ACCELERATE switch: Pressed| Approx. 1,480 Q

Al ASCD steering switches: Released

Approx. 4,000 O

Is the inspection result normal?

YES >>INSPECTION END
NO >> Replace ASCD steering switch

!
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P1572 ASCD BRAKE SWITCH

< COMPONENT DIAGNOSIS > \ [MR20DE]
P1572 ASCD BRAKE SWITCH R
Description - INFOID 2000000004809950

When the brake pedal is depressed, ASCD brake switch is turned OFF and stop lamp switch is turned ON. =gl
ECM detects the state of the brake pedal by this input of two kinds (ON/OFF signal).
Refer to EC-44. "System Description” for the ASCD function.

DTC LogiC . ’ INFOID-000000000¢893391 (L

DTC DETECTION LOGIC .
NOTE: D
« If DTC P1572 is displayed with DTC P0605, first perform the trouble diagnosis for DTC P0605. Refer

- This self-diagnosis has the one trip detection fogic. When malfunction A is detected, DTC is not

stored in ECM memory. And in that case, 1st trip DTC is displayed. 1st trip DTC is erased when igni- E
tion switch OFF. And even when malfunction A is detected in two consecutive trips, DTC is not
stored in ECM memory. ‘
- F
DTC No. Troubl:ac::;gnoms DTC detecting condition Possible cause
When the vehicle speed is above 30 km/h | = Hamess or connectors G
A) (19 MPH}, ON signals from the stop lamp {The stop lamp switch circuit is shorted.)
switch and the ASCD brake switch are sent | « Hamess or connectors
to the ECM at the same time. (The ASCD brake switch circuit is shorted.)
* Harness or connectors H
. {The ASCD clutch switch circuit is shorted.)
P1572 ASCD brake switch « Stop lamp switch
ASCD brake switch signal is not sentto | * ASCD brake switch |
B} | ECM for extremely long time while the ve- | © ASCD clutch switch
hicle is driving. i + [ncorrect stop lamp switch installation
* Incorrect ASCD brake switch installation
* |ncorrect ASCD clutch switch installation J
« ECM

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING : . K

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

NOTE: : L
Procedure for malfunction B is not described here. It takes extremely long time to complete procedure for mal-
function B. By performing procedure for malfunction A, the incident that causes malfunction B can be

detected. - , M
> GO TO 2. :
- 2 .PERFORM DTC CONFIRMATION PROCEDURE FOR MALFUNCTION A N
1. Start engine. '

2. Press MAIN switch and make sure that CRUISE indicator is displayed in combination meter.

3. Drive the vehicle for at'least 5 consecutive seconds under the following conditions. o
CAUTION: o '
Always drive vehicle at a safe speed.
NOTE: - ' - P

This procedure may be conducted with the drive wheels lifted in the shop or by driving the vehicie.
If a road test is expected to be easier, it is unnecessary to lift the vehicle.

Vehicle speed More than 30 kmv/h (19 mph) '
Selector lever Suitable position
4. Check DTC.

02162999292 | 7 EC-207 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]
Is DTC detected? '
YES >> Goto EC-208, "Dlaqn03|s Procedura”.
NO >>GOTOS3.
3.PERFORM DTC CONFIRMATION PROCEDURE FOR MALFUNGTION B

1. Drive the vehicle for at least & consecutlve seconds under the following conditions.
CAUTION:

Always drive vehncle at a safe speed.

NOTE:

This procedure may be conducted with the drive wheels lifted in the shop or by driving the vehicle.
If a road test is expected to be easier, it is unnecessary to lift the vehicle.

Vehicle speed More than 30 km/h (19 mph})
Selector tever Suitable position

Depress the brake pedal for more than
~ Driving Iocation five seconds so as not to come off from
) the above-menticned vehicle speed.

2. Check DTC.
Is DTC detected?

YES >> Goto EC-208 "Diagnosis Procedure“:
NO >> INSPECTION END

Diagnosis Procedure

INFOID:0000000004539992
1.CHECK OVERALL FUNGTION-
1. Turn ignition switch ON.
2. " Check the voltage between ECM hamess connector terminals.
: :
ECM
+ - Condition Voltage
Connector : d ' 8
Terminal Terminal )
E16 100 108 Brake pedal (CVT) Slightly depressed | Approx. OV .
| (ASCD brake switch signal) " | Brake pedal and clutch pedal (M/T) Fully released Battery voltage

Is the inspection result normal?
YES >>GOTO2,
NO >>GOTO3

2 .CHECK OVERALL FUNCTION-I|

Check the voltage between ECM harness connector terminals.

ECM
+ - ‘Condition Voltage
Connector : ]
Terminal Terminal .
Slightly depressed | Battery voltage
Ei6 99. . 108 Brake pedal gntly dep ‘ 4 9
(Stop lamp swilch signal) Fully released Approx. OV

Is the inspection result n; ormal?
YES >>GOTO 16.
NO >> GO TO 11.

3.CHECK ASCD BRAKE SWITCH POWER SUPPLY CIRCUIT-i

1. Turn |gn|t|on switch OFF.
2. Disconnect ASCD brake switch harness connector.
3. Turn ignition switch ON.

02162999292 | EC-208 . 02162999292
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P1572 ASCD BRAKE SWITCH : :

< COMPONENT DIAGNOSIS > [MR20DE]
4. Check the voltage between ASCD brake switch harness connector and ground.

ASCD brake switch

Ground Vollage
Connector Terminal

EN2 1 "| Ground| Battery voltage

Is the inspection result normal? :
YES >>GOTO9. c
NO-1 >> CVT models: GO TO 4.
NO-2 »> M/T models: GO TO 5.

4 .DETECT MALFUNCTIONING PART ) ' | " b
Check the following. .

» Harness connectors E105, M77 ‘ _
* 10 A fuse (No.4) ' E

. Harness for open or short between ASCD brake swutch and fuse

>> Repair open circuit or short to ground or short to power in harness or connectors. F
5 CHECK ASCD CLUTCH SWITCH POWER SUPPLY CIRCUIT

Turn ignition switch OFF.

Disconnect ASCD clutch switch harness connector.

Turn ignition switch ON.

Check the voltage between ASCD clutch switch hamess connector and ground.

B

ASCD clutch switch

Connector Terminal

Ground | Voltage

E111 1 Ground | Battery voltage

Is the inspection resuit normal?
YES >>GOTO7. : _ J
NO >> GO TO 6.

6.DETECT MALFUNCTIONING PART

Check the following.

¢ Harness connectors E105, M77 ' .

* 10 A fuse (No.4) '

* Hamess for open or short between ASCD clutch switch and fuse : _ L

>> Repair open circuit or short to ground or short to power in hamess or connectors.
7/ .CHECK ASCD BRAKE SWITCH POWER SUPPLY CIRCUIT-!

1. Tum ignition switch OFF.

2. Disconnect ASCD brake switch hamess connector. N

3. Check the continuity between ASCD clutch switch harness connector and ASCD brake switch hamess
connector.

ASCD clutch switch ASCD brake switch
Connec’(or Termlnal Connector| Terminal
E111 2 Ev2 |° 1 Existed - ' P

4, Also check harness for short to ground and short to power.

Is the in ion result normal?

YES >>GOTOS.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

8.CHECK ASGD CLUTCH SWITCH

Continuity

02162999292 | . EC-209 02162999292
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P1572 ASCD BRAKE SWITCH '
< COMPONENT DIAGNOSIS > ' [MR20DE]
Refer to EC-211, "Component Inspection {ASCD Clutch Switchy".
Is the inspection result normail?
YES >>GOTO 16.
NO >> Replace ASCD clutch switch.
9.CHECK ASCD BRAKE SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2." Disconnect ECM harness connector.
‘3. Check the continuity between ASCD brake switch harness connector and ECM hamess connector

ASCD brake switch ECM
- Continuity
Connector| Terminal | Connector| Terminal
E112 2  E18 100 Existed

4. Also check hamess for short to ground and short to power.

Is the inspection result normal?
YES >>GOTO10.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

10.cHECK ASCD BRAKE SWITCH

Refer to EC-211. "Coamponent Inspection {ASCD Brake Switch)".
s the ins i ult noma?

YES >>GOTO 16.

NO >> Replace ASCD brake switch.
11.cHECK STOP LAMP SWITCH POWER SUPPLY CIRGUIT

1. Turn ignition switch OFF.
2. Disconnect stop lamp switch harness connector.
3. Check the voltage between stop lamp switch harness connector and ground.

Stop lamp switch

Ground Voliage
Connector Terminal
E114 (M/T)
E116 (CVT) 1 Ground Battery voltage

Is the inspection resuit normal?
YES >>GO TO 13,
NO  »>GOTO 12,
12 .DETECT MALFUNCTIONING PART

Check the following.

* Harness connectors E105, M77

*» 10A fuse (No.11)

* Hamess for open or short between stop lamp switch and battery

~ >> Repair open circuit or short to ground or short to power in hamess or connectors.
1 3.CHECK STOP LAMP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM hamess connector.
2. Check the continuity between ECM harness connector and stop lamp switch harness connector.

ECM Stop lamp switch

Continuity
Connector Terminal Connector Terminal
E114 {M/T) )
B ' E16 99 E115 (CVT) 2 Existed

-~
P

3. Also check hamess for short to ground and short to power.

02162999292 EC-210 | 02162999292
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, P1572 ASCD BRAKE SWITCH
< COMPONENT DIAGNOSIS > y [MR20DE]
Is the inspection result normal? '
YES >>GOTO15. , | A . A

NG »>> GO TO 14.
1 4.DETECT MALFUNCTIONING PART

Check the following. ’
» Harness for open or short between ECM and stop lamp switch

| >> Repair open circuit or short to ground or short to power in hamess or connectors. -
15.CHECK STOP LAMP SWITGH o
Refer to EC-212, "Component Inspection (Stop Lamp Switch)". : L

Is the inspection [esull'ngrmal?
YES >>GOTO 16.

NO >> Replace stop lamp switch. E
16.CHECK INTERMITTENT INCIDENT |
Refer to GI-38, "Intermittent incident”. ' F
>> INSPECTION END ’
. : : . . G
Component Inspection (ASCD Brake Switch) = INFO1D:00000000045995553
1.CHECK ASCD BRAKE SWITCH-| . ’
1. Turn ignition switch OFF.
2. Disconnect ASCD brake switch hamess connector
3. Check the contanwty between ASCD brake switch terminals under the foIIowmg conditions. |
Terminals Condition Continuity B .
Fully released Existed J

iand2 Brake pedal

Slightly depressed'| Not existed

Is the inspection result normal? | :
'YES >>INSPECTION END ‘ K
NO >> GO TO 2. :

2 .CHECK ASCD BRAKE SWITCH-I1

+

L
1. Adjust ASCD brake switch installation. Refer to BR-8, "Inspection and Ad;ustment" {LHD), B82-5
“Inspection and Adjustment’(RHD).
2. Check the continuity between ASCD brake switch terminals under the following conditions. M
Terminals Condition Continuity _
: Fully released Existed . ! N
1and 2 Brake pedal ' :
B _ Slightly depressed | Not existed .
Is the inspection result normal? : :
YES > INSPECTION END " | ©
NO >> Replace ASCD brake switch. : '
Component Inspection (ASCD Clutch Switch) : nroD00coNSEIe P
1 .CHECK ASCD CLUTCH SWITCH-I v

1. Tum ignition switch OFF.
2. Disconnect ASCD clutch switch hamess connector.
3. Check the continuity between ASCD clutch switch terminals under the following conditions.
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P1572 ASCD BRAKE SWITCH _
< COMPONENT DIAGNOSIS > [MR20DE]
Terminals Condition Continuity
Fully released Existed

1and 2 Clutch pedal

Slightly depressed | Not existed

is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 2.

2 .CHECK ASCD CLUTCH SWITCH-II

1. Adjust ASCD clutch switch installation. _
2. Check the continuity between ASCD clutch switch terminals under the following conditions.

Terminals Condition Continuity
- Fully released Existed
1and2 Clutch pedal -
. Slightly depressed | Not existed

Is the inspection result normal?

YES >> INSPECTION END ;
NO >> Replace ASCD clutch switch.

Component Inspection (Stop Lamp Switch) ' INFOID 0000000045999

1.cHECK sTOP LAMP SWITCH-I

1. Turn ignition switch OFF.
2. Disconnect stop lamp switch harness connector.
3. Check the continuity between stop lamp switch terminals under the following conditions.

Terminals Condition Continuity

Fully released Not existed

1and2 Brake pedal

Slightly depressed | Existed

Is the inspection result normal?
YES >>INSPECTION END
NO >> GO TO 2.

2 .CHECK STOP LAMP SWITCH-II -

1. Adjust stop lamp swnch installation. Refer to BR-8, "Insgecnon and 5g|ustmenf' (LHD), R -52. "Inspeg-
tion and Adiustment"(RHD).

2. Check the continuity between stop lamp switch terminals under the followmg condltlons

Terminals Condition Continuity

Fully released " Not existed
1and 2 ' | Brake pedal

Slightly depressed [ Existed

Is the inspection result normal?
YES. >> INSPECTION END
NO >> Replace stop lamp switch.
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P1574 ASCD VEHICLE SPEED SENSOR

< COMPONENT DIAGNOSIS > - [MR20DE]
P1574 ASCD VEHICLE SPEED SENSOR- ; R
Description : | . | INFOID0000000004809996

The ECM receives two vehlc[e speed sensor signals via CAN communication line. One is sent from combina- I}
tion meter, and the other is from TCM (Transmission control modute). The ECM uses these signals for ASCD
control. Refer to EC-44. "Svstem Description" for ASCD functions.

DTC LOgiC ) INFOID:0000000004899997 (s

DTC DETECTION LOGIC )

NOTE: ' D

« If DTC P1574 is displayed with DTC U1000 or U1001, first perform the trouble diagnosis for DTC
U1000, U1001. Refer to EC-87, "DTC Logic".

.+ If DTC P1574 is displayed with DTC U1010, first perform the trouble diagnosis for DTC U1010. Refer

to EC-88, "DTC Logic". E
o |If DTC P1574 is dlsplayed with DTC P0500, flrst perform the trouble dlagnOSIs for DTC P0500. Refer
. If DTC P1574 is dlsplayed with DTC P0605, first perform the trouble diagnosis for DTC P0605. Refer £
2 AL
DTCNo, |  TrouPle diagnosis DTC detecting condition Possible cause _ G
* Harness or connectors
: ~ (The CAN communicalion line is open or
Pi574 ASCD vehicle speed | ECM detects a difference between two vehicle shorted.) H
) sensor speed signals is out of the specified range. « ABS actuator and electric unit {control unit}
* TCM
« ECM_

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

) J
If DTC Confirmation Procedure has been previously conducted, always tumn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
- K
>> GO TO 2.
2 .PERFORM DTC CONFIRMATION PROCEDURE -
1, Start engine. L
2. Drive the vehicle at more than 40 km/h (25 MPH).
CAUTION:
Always drive vehicle at a safe speed : . ' . M
NOTE:
This procedure may be conducted with the drive wheels Ilfted in the shop or by driving the vehicle.
If a road test is expected to be easier, it is unnecessary to lift the vehicle. N
3. Check DTC. .
Is DTC detected?
YES >> Goto EC-213, "Diagnosis Procedure’. ' i : 0
NO  >> INSPECTION END
Diagnosis Procedure INFOIEr0000000004599598
P

1.cHECK DTC WITH TCM

Check DTC with TCM. Refer to TM-36. "Diagnosis Description”.
Is DTC detected?

NO >>GOTO2
YES . >> Perform trouble shooting relevant to DTC indicated.

02162999292 EC-213 : : 02162999292


www.digitalkhodro.org

www.digitalkhodro.org - : www.digitalkhodro.org
P1574 ASCD VEHICLE SPEED SENSOR

< COMPONENT DIAGNOSIS > [MR20DE]

2 CHECK DTC WITH “ABS ACTUATOR AND ELECTRIC UNIT (CONTHOL UNIT)
" Refer to BRC-49, Dlaunostlc Work Sheet".
Is DTC detected?

NO >> INSPECTION END
YES >> Perform trouble shooting relevant to DTC indicated.

02162999292 " | EC-214 02162999292


www.digitalkhodro.org

‘A www.digitalkhodro.org www.digitalkhodro.org

P1706 PNP SWITCH
< COMPONENT DIAGNOSIS > ' - [MR20DE]
P1706 PNP SWITCH ‘ R
Description : . | INFOID 0000000004806599

When the shift lever position is P or N (CVT), Neutral position (M/T), pérk/ne_l.ltral position (PNP) switch is ON. iz}
ECM detects the position because the continuity of the line (the ON signal) exists.

DTC Logic . “+ N INFOID-0000000004 BO0000
. Cc
DTC DETECTION LOGIC
DTC Neo. | Trouble diagnosis name .DTC detecting condition Possible cause D
- The signal of the park/neutral position {PNF) + Hamess or connectors ‘
P1706 5 Pa_rtldrr:eutral position switch is not changed in the process of engine {PNP switch circuit is open or shorted.)
swite starting and driving. * PNP swiltch 7 _ E
Component Function Check : _ " mromocanoaoois0ooor -
. i
! . F
1 .PERFORM COMPONENT FUNCTION CHECK
1. Turn ignition switch ON.
2. Check the voltage between ECM harness connector and ground. . : G
ECM
+ - Condition ~ \Voltage H
‘Connector | Terminal - | Connector| Terminal
. P or N (CVT) -
. Batt: Ita
F8 & | Et6 108 | Shiftlever | Neutral () | =21 YOGS I
{PNP switch signal)
. : Except above Approx. OV
Is the inspection result normal? _ J
YES >> INSPECTION END :
NO >> Go to EC-215, "Diagnosis Procedure”.
DiagnOSiS Procedure ) . Forsosooasooasonce 1S
1 .CHECK PNP SWITCH POWER SUPPLY CIRCUIT
1.  Turn ignition switch OFF. L
2. Disconnect park/neutral position (PNP) switch harness connector.
3.  Turn ignition switch ON. :
4, Check the voltage between PNP switch hamess connector and ground. » M
“PNP switch
- Ground Voltage - : N
Connector Terminal )
F21 {CVT) -7
F46 [M/T (2WD})] 2 Ground | Battery voltage 0
F48 [M/T (4WD)] 2 '
Is the inspection result normal?
YES >>GOTO3. : P

NO >> GO TO 2.
2 .DTECTED MALFUNCTIONING PART

Check the following.
» Harness connectors E6, F123
* Harness for open or short between PNP switch and IPDM E/R

02162999292 | - EC-215 | 02162999292
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P1706 PNP SWITCH )

< COMPONENT DIAGNOSIS > . [MR20DE]
>> Repair open circuit or short to ground or short to power in harness or connectors.
3.CHECK PNP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turmignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between PNP switch hamess connector and ECM harmess connector.

PNP switch N ECM o
Continuity
Connector Terminal | Connector | Terminal
F21(CVT) 6
F46 [M/T (2WD}] 3 F8 69 Existed
F48 [M/T {4WD)] 1 ‘ '

4. Also check harness for short to ground and short to power.

Is the inspection result normal?
- YES >>GOTOA4. . j
NO >> Repair open circuit or short to ground or short to power in hamess or connectors.

4 .CHECK PNP SWITCH
Refer to Thi-4, "Work Flow".

Is the inspection result normal?
YES >>GOTOS. |
NO >> Replace PNP switch.

5 .CHECK INTERMITTENT INCIDENT
Refer to GI-38, "Intermittent Incident”.

>> INSPECTION END

+
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P1715 INPUT SPEED SENSOR (PRIMARY SPEED SENSOR)

< COMPONENT DIAGNOSIS > [MR20DE]
P1715 INPUT SPEED SENSOR (PRIMARY SPEED SENSOR) A
Description - INFOID 0000000004300003

ECM receives primary speed sensor signal from TCM through CAN communlcatton line. ECM uses this signal =g
for engine control. -

DTC Logic INFOID0000000004300004
C
DTC DETECTION LOGIC
NOTE:
+ If DTC P1715 is displayed with DTC U1000 or U1001 first perform the trouble diagnosis for DTC D
U1004, U1001. Refer to EC-87, "DTC Logic”.

« If DTC P1715 is displayed with DTC U1010, first perform the trouble diagnosis for DTC U1010. Refer
to EC-88, "DTC Logic". £
« If DTC P1715 is displayed with DTC P0335, first perform the trouble diagnosis for DTC P0335. Refer

to EC-147, "DTC Logic”.
« If DTC P1715 is dlsplayed with DTC P0340, first perform the trouble diagnosis for DTC P0340. Refer

to EC-151, "DIC Logic". F
. If DTC P1715 is dlsplayed with DTC P0605, first perform the trouble dmgnosns for DTC P0605. Refer
-162, "DTC L
, ‘ : G
DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
+ Harness or connectors
put spesd sensor Primary spast’sensor signal is different g’r;e CAN communication line is open or shont- H

from the theoretical value calculated by
ECM from secondary speed sensor signal
and engine rprn signal.

P1715 (Primary speed sensor)
(TCM output)

* Harness or connectors

{Primary speed sensor circuit is open or shont-

ed) I
*« TCM

DTC CONFIRMATION PROCEDURE

J
1.PRECONDITIONING
If DTC Confirmation Procedure has been previously conducted, always tumn ignition switch OFF and walt at
least 10 seconds before conducting the next test. K

>>GOTO2 - .

2 .PERFORM DTC CONFIRMATION PROGEDURE : L
1. Start engine and drive the vehicle at more than 50 km/h (31 MPH) for at least 5 seconds
2. Check 1st trip DTC. M
ls tst trip DTC detected?

YES >>Goto EC-217, "Diagnosis Procedure”.

NO  >>INSPECTION END N
Diagnosis Procedure - _ -
1.CHECK DTC WITH TCM o | o
Check DTC with TCM. Refer to TM-36, "Diagnosis Description”.
|s DTC detected? _

NO >>GOTO2. | P

YES >> Perform trouble shooting relevant to DTC indicated. -

2 .REPLACE TCM
Replace TCM.

>> INSPECTION END

02162999292 ‘ - EC-217 02162999292
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P1805 BRAKE SWITCH

< COMPONENT DIAGNOSIS > [MR20DE]
P1805 BRAKE SWITCH
Description INFOID0000000004500006

Brake switch signal is applied to the ECM through the stop lamp switch when the brake pedal is depressed.
This signal is used mainly to decrease the engine speed when the vehicle is driving.

DTC Loglc INFQIDO00000004 500007
DTC DETECTION LOGIC
DTC No. | Trouble diaghosis name ' DTC détecting condition Possible cause
_ . . * Harness or connectors
. A brake switch signal is not sent to ECM for ex- (Stop lamp switch circuit is open or short-
P1805 Brake swilch | tremely long time while the vehicle is driving. |  ed.)
7 | = Stop lamp switch
DTC CONFIRMATION PROCEDURE
1 .PERFORM DTC CONFIRMATION PROCEDURE
1. Turn ignition switch ON,
2. Fully depress the brake pedal for at least 5 seconds.
3. Erase DTC. ' : ;
4. Check 1st trip DTC.
Is ip DTC detected?
YES >>Goto EC-218. "Diagnosis Procedure”,
NO >> INSPECTION END :
Diagnosis Procedure : E———

1 .CHECK STOP LAMP SWITCH CIRCUIT

1. Turn ignition switch OFF.
2. Check the stop lamp when depressing and releasing the brake pedal.

Brake pedal Stop lamp

Fully released Not illuminated

Slightly depressed |  Illuminated

Is the inspection result normal?
YES >>GOTO4
NO »>» GO TO2

2 .CHECK STOP LAMP SWITCH POWER SUPPLY CIRCUIT

1. Disconnect stop lamp switch hamess connector.
2. Check the voltage between stop lamp switch hamess connector and ground.

Stop lamp switch
Ground Voltage
Connector Terminal
E14 (M)
_ 1 Ground Battery voltage
~ E115 (CVT) ‘

Is the inspection result normal?
" YES =>>GOTOA4.
NO' >> GO TOSA.

3.DETECT MALFUNCTIONING PART
Check the following.

02162999292 : | . EC-218 | 02162999292
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P1805 BRAKE SWITCH
< COMPONENT DIAGNOSIS > ‘ [MR20DE]
* Hamess connectors £105, M77 )
* 10A fuse (No.11) =T o - A

» Harness for open or short between stop lamp switch and battery

>> Repair open circuit or short to ground or short to power in hamess or connectors., '
4 .CHECK STOP LAMP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harmess connector.

2. Check the continuity between ECM harness connector and stop lamp switch haress connector. ¢
ECM Stop lamp switch ' ‘
. pame Continuity i D
Connector Terminal Connector Teminal
E114 (M
Ei6 99 N M 2 Existed
E115(CVT) E
3. Also check harness for short to ground and short to power.
Is the inspection result normal? c

YES >>GOTOGS.
NG >> GO TO 5.

5 .DETECT MALFUNCTIONING PART : | -

Check the following.
» Hamess for open or short between ECM and stop lamp switch

>> Repair open circuit or short to ground or short to power in hamess or connectors.
6.CHECK STOP LAMP SWITCH

Refer to EC-213, "Component Inspection gStog Lamp Switch)'".

Is the inspection resuft normal?
YES >>GOTO7. ‘ J
NO >> Replace stop lamp switch. ‘

7 .CHECK INTERMITTENT INCIDENT

Refer to GI-3B_"Intermittent Incident’. K
. " >> INSPECTION END " : L
Component Inspection (Stop Lamp Switch) oD oocosoonotscooos
1 .CHECK STOP LAMP SWITCH-] M
1. Tum ignition switch OFF.
2. Disconnect stop iamp switch hamess connector -
3. Check the continuity between stop lamp switch terminals under the following conditions. N
Terminals Condition Contin@'rty ‘
Fully released Not existed ] 0
1and 2 Brake pedal :
Slightly depressed | Existed
Is the inspection result normal? p

YES >>INSPECTION END
NO >>GOTO2.

2 .CHECK STOP LAMP SWITCH-II

1. Adjust stop lamp switch installation. Refer to BR-8. "inspection and Adjustment” (LHD), BR-52. "inspec-

tion and Adjustment’(RHD).
2. Check the continuity between stop Iamp sw:tch terminals under the foliowing conditions.
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P1805 BRAKE SWITCH
< COMPONENT DIAGNOSIS > [MR20DE]
Terminals Condition Continuity
. Fully released Not existed
1and 2 Brake pedal
, Slightly depressed Existed
. ls the inspection result ljonnal?
YES >>INSPECTION END
NO >> Replace stop lamp switch.
. ' ' L
. |
EC-220 .

02162999292
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P2122, P2123 APP SENSOR

< COMPONENT DIAGNOSIS > [MR20DE]
P2122, P2123 APP SENSOR R
DeSCI'iption ' INFOID-0000500004900010
|
The accelerator pedal position sensor is installed on the upper end [_ Accelerator pedal position sensor
of the accelerator pedal assembly. The sensor detects the accelera- |&. 6.0 ‘
tor position and sends a signal to the ECM. ! ca Sensor 1 :
Accelerator pedal position sensor has two sensors. These sensors | £ .
are a kind of potentiometers which transform the accelerator pedal |3 > c
position into output voltage, and emit the voltage signai to the ECM. g_a
In addition, these sensors detect the opening and closing speed of |5 3
the accelerator pedal and feed the voltage signals to the ECM. The |2 & D
ECM judges the current opening angle of the accelerator pedal from § g 0
these signals and controls the throttle control motor based on these Release «=—s Depress
5|gnals 7 Accelerator pedal operation
Idie position of the accelerator pedal is determined by the ECM R E
receiving the signal from the accelerator pedal position sensor. The ECM uses this signal for the engine oper-
ation such as fuel cut.
DTC Logic ' weweoomoosmon
DTC DETECTION LOGIC
NOTE: G
If DTC P2122 or P2123 is displayed with DTC P1229, first perform the trouble diagnosis for DTC P1229.
Refer to EC-202. "DTC Logic”,
H
DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
- P_mcelerator pedal posi- A ively low voltage § the APP sen-
pziz22 flon sensor 1 circuit low S;r‘:xi?:s:;ig ;gh: Olagg Tom the sen « Harness or connectors I
input * {APP sensor 1 circuit is open or shorted.)
Accelerat dal posi- ) N » Accelerator pedal position sensor
— . grt]:essrr]a S:rr1p§ir:ui$?1?;h An excessively high voltage from the APP sen- | (App sensor 1) J
. sor 1 is sent to ECM.
input
DTC CONFIRMATION PROCEDURE K
1 .PRECONDITIONING
If DTC Confirmation Procedure has been previously conducted, always tum ignition switch OFF and wait at
least 10 seconds before conducting the next test. L
TESTING CONDITION: :
Before performing the following procedure conflrm that battery voltage is more than 8V at idle.
: M
>> GO TO 2.
2 .PERFORM DTC CONFIRMATION PROCEDURE
N
1. Start engine and let it idle for 1 second.
2. Check DTC.

TC d? o
YES >>Goto EC-221. "Diagnosis Procedurs”. .
NO  >> INSPECTION END :

Diagnosis Procedure : wrooooooooisacorz P

1.CHECK GROUND CONNECTION .

1. Tum ignition switch OFF.
2. Check ground connection E21 and E38. Refer to Ground Inspection in (G1-40, "Circuit inspection”.

Is the inspection result normal?
YES >>GOTO2,

02162999292 : - EC-221 02162999292
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P2122, P2123 APP SENSOR

< COMPONENT DIAGNOSIS > [MR20DE]
NO >> Repair or replace ground connection. '

2.CHECK APP SENSOR 1 POWER SUPPLY CIRCUIT

1. Disconnect accelerator pedal position (APP) sensor harness connector.
2.  Tum ignition switch-ON.
3. Check the voltage between APP sensor harmess connector and ground.

APP sensor :
Ground |  Votage

Connector | Terrninal
Ef10 | 4 Ground | Approx. 5V
Is the inspection result normal?

YES >>GOTOS. -
NO >> Repair open circuit or short to ground or short to power in haress or connectors.

3.CHECK APP SENSOR 1 GROUND CIRCUIT FOR OPEN AND SHORT
1. Turn ignition switch OFF.

2. Disconnect ECM hamess connector.
3. Check the continuit_y between APP sensor harness connector and ECM harness connector.

APP sansor " ECM

- - Continuity
Connector | Terminal | Connector| Terminal g

E110 2 E16 | 111 Existed
4. Also check hamess for short to ground and short to power.

Is the inspection result normal?
YES >>GOTOA4. _
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

4.CHECK APP SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT
1. Check the continuity between APP sensor harness connector and ECM harness connector.

APP sensor ECM

- - Continuity
Connector | Terminal Connector | Terminal

E110 3 E16 110 Existed

2. Also check hamess for short to ground and short to power.

Is the inspection result normal?
YES >>GOTOS.
NO  >> Repair open circuit or short to ground or short to power in hamess or connectors

S.CHECK APP SENSOR

Refer to EC-223, “Component Inspection”.
Is the inspection result normal? .
YES >>GOTO7.
NO >>GOTOS. -
6.REPLACE ACCELERATOR PEDAL ASSEMBLY

1. Replace accelerator pedal assembly.
2. Goto EC-223 "Special Repair Requirement”.

>> INSPECTION END
7 .CHECK INTEHMITI'ENT INCIDENT

Refer to Gi-38, “Intermittent Incident”.

>> INSPECTION END _
02162999292 EC-222 02162999292
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_ P2122, P2123 APP SENSOR
< COMPONENT DIAGNOSIS > : [MR20DE]

Component Inspection : INFOID0000000004900013

: A
1 .CHECK ACCELERATOR PEDAL POSITION SENSOR -

1. Reconnect all harness connectors disconnected.
2. Tum ignition switch ON. EC
3. Check the voltage between ECM harness connector terminals.

ECM ' . C
+ - Conditicn Voltage
Connector .

Terminal Terminal D

110 ' 4 Accelerator pedal: Fully released 0.6-0.9V

E1 (APP sensor 1 signal) Accelerator pedal: Fully depressed | 3.9 - 4.7V
103 Accelerator pedal: Fully released 0.3-08V E

{APP sensor 2 signal} 104 Accelerator pedal: Fully depressed | 1.96 - 2.4V
Is the inspection result normal? F

YES >> INSPECTION END
NO >>=GOTOZ2.

2 .REPLACE ACCELERATOR PEDAL ASSEMBLY G

1. Replace accelerator pedal assembly.
2. Goto EC-223. "Special Repair Requirement”.

>> INSPECTION END
Special Repair Requirement . wroID0000c0esoets |

1.PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING
Refer to EC-14. "ACCELERATOR PEDAL RELEASED POSITION LEARNING : Special Repair Reguirement’.  J

>> GO TO 2.

2.PEHFORM THROTTLE VALVE CLOSED POSITION LEARNING K
Refer to EC-15, "THROTTLE VALVE CLOSED POSITION LEARNING ; Special Repair Reguirement”.
L
»>» GO TO 3.
3.PERFOHM IDLE AIR VOLUME LEARBNING
Refer to EC-15. “IDLE AIR VOLUME L EARNING ; Special Repair Requirement”. M
>» END : | | _ N
O
P
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P2127,-P2128 APP SENSOR '

< COMPONENT DIAGNOSIS > [MR20DE]
P2127, P2128 APP SENSOR

Description ‘ - : INFOID0000000004300015
The accelerator pedal position sensor is installed on the upper end - Accelerator pedal position sensor

of the accelerator pedal assembly. The sensor detects the accelera- |5 6.0 !
tor position and sends a signal to the ECM. 20 Sensor 1 |
Accelerator pedal position sensor has two sensors. These sensors’ i:% 4.0

are a kind of potentiometers which transform the accelerator pedal |3 >

position into output voltage, and emit the voltage signal to the ECM. ;; :

In addition, these sensors detect the opening and closing speed of |5 3 2.0 '
the accelerator pedal and feed the voltage signals to the ECM. The |2 & - :
ECM judges the current opening angle of the accelerator pedal from § ] 0 Sensor2 !
these signals and controls the throttle control motor based on these Release «—s- Depress
3|gnals _ Accelerator pedal operation

Idle position of the accelerator pedal is determined by the ECM P

receiving the signal from the accelerator pedal position sensor. The ECM uses thls signal for the engine oper-
ation such as fuel cut.

DTC Logic : | ' —
DTC DETECTION LQGlC

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

Accelerator pedal posi- . * Hamess or connectors
p2127 tion sensor 2 circuit low An ex-cesswely low voltage from the APP sen (APP sensor 2 circuit is open or shorted.)
sor 2 is sent to ECM.

input . [Crankshaft position sensor (POS) circuit
: is shorted.]
_ (Refrigerant pressure sensor circuit is
| Accelerator pedal posi- . . shorted.)
Po128 tion sensor 2 ireuit high An excessively high voltage from the APP sen-| . Accelerator pedal position sensor
- input - sor 2 is sent to ECM. (APP sensor 2)

* Crankshaft position sensor (PCS)
+ Retrigerant pressure sensor

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been prevnously conducted, always tum |gnet|on switch OFF and wait at
least 10 seconds before conducting the next test.
TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 8V at idle.

>>» GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE

1. Start engine and let it idle for 1 second.
2. Check DTC.

Is DTC detected?

YES >> Goto EC-224 "Diagnosis Procedure”.
NO >> INSPECTION END

Diagnosis Procedure ' INFOID B0u00004500017

1.cHECK GROUND CONNECTION

1. Turn ignition switch OFF,

2. Check ground connection E21 and E38. Refer to Ground Inspection in G|-40. "Circuit Inspection”.
is spection normal?
“YES >>G0TO2.
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‘ P2127, P2128 APP SENSOR

< COMPONENT DIAGNOSIS > [MR20DE]
NO >> Repair or replace ground connection.
2.CHECK APP SENSOR 2 POWER SUPPLY CIRCUIT-| T A

i. Disconnect acéelerator pedal position (APP) sensor harness connector.
2. Turn ignition switch ON.
3. Check the voltage between APP sensor hamess connector and ground.

APP sensor :
Ground| Voltage C

Connector| Tenminal .

EN10 5 Ground | Approx. 5V i

s the inspection result normal? ' D
YES >>GOTOGSG. '
NO »» GO TO 3.

3.CHECK APP SENSOR 2 POWER SUPPLY GIRCUIT-II : E

1. Tum ignition switch OFF.
2. Disconnect ECM harmness connector.

3. Check the continuity between APP sensor harness connector and ECM hamess connector. F
APP sensor ECM
: Continuity G
Connector| Terminal | Connector| Terminal :
E110 5 E16 102 Existed
Is the inspection result normal? _ H
YES >>GOTO4. '
NO >> Repair open circuit.
4 .CHECK SENSOR POWER SUPPLY CIRCUITS '
Check harness for short to power and short to ground, between the following terminals.
{ J
ECM Sensor
Connector | Terminal Item Connector | Terminal
o 74 Refrigerant pressure sensor _ E49 3 ' K
_ 75 CKP sensor (POS) F20 1 '
E16 102 | APP sensor E10 5 L
he in i It normal?
YES >>GOTOS.
NO >> Repair short to ground or short to power in harness or connectors. - M
5.CHECK COMPONENTS '
Check the following. ' :
« Crankshaft position sensor (POS) (Refer to EC-150, "Component inspection”.) N

« Refrigerant pressure sensor (Refer to EC-256, "Diagnosis Procedure”.)
i

Is the inspection result normal?
YES >>GOTO 10. : C
NO >> Replace malfunctioning component.

6.CHECK APP SENSOR 2 GROUND CIRCUIT FOR OPEN AND SHORT

1. Tum ignition switch OFF.
2. Disconnect ECM harness connector. _
3. Check the continuity between APP sensor harness connector and ECM hamess connector.

02162999292 EC-225 ‘ ' 02162999292
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' : P2127, P2128 APP SENSOR |

< COMPONENT DIAGNQSIS > ' [MR20DE]

APP sensor ECM

- - Continuity
Connector | Terminal | Connector | Terminal

E110 1 iE16 104 Existed
4.  Also check harness for short to ground and short to power.

Is the inspection result normal?
YES >>GOTO7.
NO >> Repair open circuit or short to ground or short to power in harness or connectors,

7 .CHECK APP SENSOR 2 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT
1. Check the continuity between APP sensor hamess connector and ECM harness connector.

APP sensor - ECM

- - Continuity
Connector | Terminal | Connector| Terminal .

E110 8 E16 103 Existed
2. Also check harness for short to ground and short to power.

ls the inspection result normal?
YES >>GOTOS.
NO >> Repair open circuit or short to ground or shott to power in hamess or connectors.

8.cHECK APP SENSOR

Refer to EC-226, "Component Inspection”.
Is the inspection result normal?

YES >>GOTO10.
NO >> GO TO 9.

9.REPLACE ACCELERATOR PEDAL. ASSEMBLY

- 1. Replace accelerator pedal assembly,
2. Goto EC-227, "Special Repair Hegulremant"

>> INSPEGTION END
10.CHECK INTERMITTENT INGIDENT

Refer to GI-38. "intermittent Incident”.

>> INSPECTION END
Component Inspection

INFOID 0000000004 90001 8

1 .CHECK ACCELERATOR PEDAL POSITION SENSOR

1. Reconnect all harness connectors disconnected.
2. Turnignition switch ON. ,
3. Check the voltage between ECM harness connector terminals.

ECM
Connector t _ Condition Voltage
Temminat Terminal

110 . " Accelerator pedal: Fully released 0.6-09V -

£16 (APP sensor 1 signal) Accelerator pedal: Fully depressed| 3.9- 4.7V

103 Accelerator pedal: Fully released 0.3-06V

(APP sensor 2 signal) 10 accsterator pedal: Fully depressad | 1.95- 2.4V

he inspection r hormal?

02162999292 | | EC-226 | 02162999292
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< COMPONENT DIAGNOSIS > {MR20DE]

YES >>INSPECTION END

NO »>>»> GO TO 2. A
2 .REPLAGE ACCELERATOR PEDAL ASSEMBLY
1. Replace accelerator pedal assembly. . EC
2. Goto EC-227 "Special Repair Beguirement”.

>> INSPECTION END c

Special Repair Requirement INFOID0000000004500019
1 .PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING D

Refer to EC-14. "ACCE| ERATOR PEDAL RELEASED POSITION LEARNING : Special Repair R@ggi[ement".

>> GO TO 2. E
2 PERFORM THROTTLE VALVE CLOSED POSITION LEARNING
Refer to EC-15. "THROTTLE VALVE CLOSED POSITION LEARBNING ; Special Bepair Requirement”. F
>> GO TO 3.
3.PERFORM IDLE AIR VOLUME LEARNING G
Refer to EC-15, "IDLE AIR VOLUME LEARNING ; Special Repair Requirement”.
: H
>>» END
|
i
X J
K
L
M
N
O
P
}.
02162999292 EC-227 02162999292
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P2135 TP SENSOR
< COMPONENT DIAGNOSIS > : [MR20DE]
P2135 TP SENSOR
Description INFOID0000000004500020

Electric throttle control actuator consists of throttle control motor, Throttle position sonsor
throttle position sensor, etc. The throttle position sensor responds to 6.0
the throttle valve movement. Sensor 1
The throttle position sensor has two sensors. These sensors are a
kind of potentiometers which transform the throttle valve position into
output voltage, and emit the voltage signal to the ECM. In addition, y
these sensors detect the opening and closing speed of the throttle
/ Sensor 2

, a5 o0 135

Throtile valve opening angle {deg)  smpprase

1%

valve and feed the voltage signals to the ECM. The ECM judges the
current opening angle of the throttle valve from these signals and the
ECM controls the throttle control motor to make the throttle valve
opening angle properly in response to driving condition.

' DTC Logic

Throttle position sensor
output voltage

[\~

(=

(=]
Q

INFOID-0000000004900021

DTC DETECTION LOGIC
NOTE:

If DTC P2135 is displayed with DTC P1229, first perform the trouble diagnosis for DTC P1229. Refer to
EC-202, "DTC Logic™.

DTC No. | Trouble diagnosis name DTC detecting condition Possible causs

+ Harness or connector
_ Throttle position sensor | Rationally incorrect voltage is sent to ECM | (TP sensor 1 and 2 circuil is open or
P2135 circuit range/perfor- compared with the signals from TP sensor 1 shorted.)
| mance ‘ and TP sensor 2, + Electric throttle control actuator

(TP sensor 1 and 2)

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always tumn ignition switch OFF and wait at
Jeast 10 seconds before conducting the next test.
TESTING CONDITION:

Before performing the followmg procedure, confirm that battery voltage is more than 8V at |dle

>> GO TO 2. _ ‘
2.PEHFORM DTC CONFIRMATION PROCEDURE

1. Start engine and Iet it idle for 1 second.
2. Check DTC.

Is DTC detected?

YES »>»> Goto EC-228 "Diagnosis Procedure’.
NO >> INSPECTION END '

Diagnosis Procedure

INFOID:0000000004500022

1 .CHECK GROUND CONNECTION

1.  Tum ignition switch OFF.
2. Check ground connection E21 and E38. Refer to Ground Inspection in GI-40, "Circuit Inspection”.
Is inspection result normal?

YES >>GOTO2 '
NO >> Repair or replace ground connection.

2 .CHECK THROTTLE POSITION SENSOR POWER SUPPLY CIRCUIT
1. Disconnect electric throttie control actuator harness connector.

02162999292 | EC-228 02162999292
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P2135 TP SENSOR |
< COMPONENT DIAGNOSIS > 'j _ [MR20DE]
2. Tumn ignition switch ON. .' ; .
3. Check the voltage between electric throttle cc?ntrol actuator harness connector and ground. A

Electric throttle control actuator

- Ground | Voltage
Connector Terminal

F29 1 Ground | Approx. 5V

Is the inspection result normal? ‘ c
YES »>>GOTO3. !
NO >> Repair open circuit or short to ground or short to power in hamess or connectors.

3.CHECK THROTTLE POSITION SENSOR GROUND CIRCUIT D

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector. :
3. Check the continuity between electric throttle control actuator harness connector and ECM harmess con- £

nector. .
g
Electric throttle control actuator ECM J : =
: Continuity
Connector Terminal Connector | Terminal | ¢
F29 4 F8 36 ¢ Existed
G

4. Also check hamess for short to ground and short to power.

Is the inspection result normal? :
YES >>GOTO4. : H
NO  >> Repair open circuit or short to ground or short to power in harness or connectors.
1

4 ,CHECK THROTTLE POSITION SENSOR INPUT SIGNAL CIRCUIT
1. Check the continuity between electric throttle control actuator harness connector and ECM harness con- |
i

nector.
Electric throttle control actuator ECM J
Continuity :
Coennector Terminal Connector| Terminal | & -
F29 2 F8 33 i
- Existed . K
F29 3 F8 34 : _
2. Also check hamess for short to ground and short to power.
Is the inspection result normal? ' : ¥ L
YES >>GOTOS. b
NO >> Repair open circuit or short to ground or short to power in harness or connectors.
5.CHECK THROTTLE POSITION SENSOR : _ M
Refer to EC-230G. "Compenent Inspection”.
Is the inspection result normal? ' : - N

YES >>GOTO7.
'NO  >>GOTO6.

6.REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR : O

1. Replace electric throttle control actuator.
2. EC-230, "Special Repair Reauirement”

>> INSPECTION END
7.CHECK INTERMITTENT INCIDENT
Refer to GI-38. "Intermitient Incident".

>> INSPECTION END

. ! S
02162999292 'EC-229 02162999292
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P2135 TP SENSOR '

< COMPONENT DIAGNOSIS > [MR20DE]
Component Inspection

INFOID-0000000004 900023

1 +CHECK THROTTLE POSITION SENSOR

1. Turn ignition switch OFF.
2. Reconnect all harness connectors disconnected.
3. Perform EC-15, "THROTTLE VALVE CLOSED POSITION LEARNING : Special Reoalr Reguirement".
4. Turn ignition switch ON.
5. Set shift lever to D (CVT) or 1st (M/T) position.
8. Check the voltage between ECM hamess connector terminals.
i
ECM
+ - Conditon " Voltage
Connector
Teminal: Terminal )
33 " | Accelerator pedal: Fully released | More than 0.36V
- (TP sensor 1 signal) | i Accelerator pedal: Fully depressed | Less than 4.75V
34 Accelerator pedal: Fully released | Less than 4.75V

(TP sensor 2 signal) Accelerator pedal: Fully depressed | More than 0.36Y

Is the inspection result normal?

YES >»> INSPECTION END
NO >>GOTO2.

2 .REPLACE ELECTHIC THROTTLE CONTROL ACTUATOR

1. Replace electric throttle control actuator.
2. Goto EC-230, "Special Repair Reguirement”.

>> INSPECTION END
Special Repair Requirement

INFOIO00000004 900024

1.PERFORM THROTTLE VALVE CLOSED POSITION LEARNING
Refer to EC-15, "THROTTLE VALVE CLOSED POSITION LEARNING ; Special Repair Requirement”

>>GO0TO2.
2 PERFORM IDLE AIR VOLUME LEARNING

Referto EC-15. "IDLE AIR VOLUME LEARNING : Special Repair Regulremegt"

"»>» END

02162999292 | , EC-230 02162999292
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P2138 APP SENSOR |

< COMPONENT DIAGNOSIS > [MR20DE]

P2138 APP SENSOR R
’ DeSCI’IptIOFI I INFOID:0000000004900025

The accelerator pedal position sensor is installed on the upper end [_ Acceleralor ped;, position sensor

of the accelerator pedal assembly. The sensor detects the accelera- |g 0 .

tor position and sends a signal to the ECM. S Sensor 1 ;

Accelerator pedal position sensor has two sensors. These sensors _;':g 4.0 d

are a kind of potentiometers which transform the accelerator pedal |3 2 ; c

position into output voltage, and emit the voltage signal to the ECM. g_é‘;. :

In addition, these sensors detect the opening and closing speed of | = & 2.¢ !

the accelerator pedal and feed the voltage signais to the ECM. The |3 & . E 0

ECM judges the current opening angte of the accelerator pedal from ;:3 g 0 Sensor2 |

these signals and controls the throttle control motor based on these | : Release «— Depress

S|gnals ‘ Accelerator pedal operation .

PBIB1T41E

idle posmon of the accelerator pedal is determined by the ECM
receiving the signal from the accelerator pedal position sensor. The ECM uses thIS signal for the engine oper-
ation such as fuel cut.

DTC LOglC ' : : INFOID:0000000004300026 F
DTC DETECTION LOGIC G
NOTE: _ ?
If DTC P2138 is displayed with DTC P1229, first perform the trouble diagnosis for DTC P1229. Refer to
EC- "DT ich,
H
DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
* Hamess or connector
{APP sensor 1 and 2 circuit is open or E
shorted.)
[Crankshaft position sensor (POS) circuit
Accelerator pedal posi- | Rationally incorrect voltage is sent to ECM is shorted.} J
P2138 tion sensor circuit range/ | compared with the signals from APP sensor 1 {Refrigerant pressure sensor circuit is
performance and APP sensor 2. shorted.)
! + Accelerator pedal position sensor
(APP sensor 1 and 2) K
+ Crankshait position sensor (POS)
= Refrigerant pressure sensor

DTC CONFIRMATION PROCEDURE ] ' L
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
{east 10 seconds before conducting the next test.

TESTING CONDITION: '

Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

N
>> GO TO 2. :
2 .PERFORM DTC CONFIRMATION PROCEDURE ' o
1. Start engine and let it idle for 1 second.
2. Check DTC. -
Is DTC detected? P

YES >» Goto EC-231, "Diagnesis Prog
NO >> INSPECTION END

Diagnosis Procedure - _ INFOUD: 0000000050002

1 .CHECK GROUND CONNEGTION
1. Tum ignition switch OFF.

02162999292 EC-231 02162999292
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< COMPONENT DIAGNOSIS > ' [MR20DE]
2. Check ground connection E21 and E38. Refer to Ground Inspection in GI-40. "Circuit Inspection”.
|s the inspection result normal?

YES »>>GOTO2. .

NO >> Repair or replace ground connection.

2. CHECK APP SENSOR 1 POWER SUPPLY CIRCUIT

1. Disconnect accelerator pedal posmon (APP) sensor hamess connector.
2. Tumn ignition switch ON.

3. Check the voltage between APP sensor hamess connector and ground.

APP sensor :
Ground Voltage

Connector| Terminal
Et110 4 Ground | Approx. 5V
Is the inspection result normal?

YES >>GOTO3.
NO >> Repair open circuit or short to ground or shot to power in harness or connectors.

3.CHECK APP SENSOR 2 POWER SUPPLY CIRCUIT-I
Check the voltage between APP sensor hamess connector and ground.

APP sensor ‘
Ground| Voltage

Connector| Terminal
E110 5 Ground | Approx. 5V

Is the inspection result normal?

YES >>GOTO7. -
NO >>»> GO TO 4.

4.CHECK APP SENSOR 2 POWER SUPPLY CIRCUIT-II

1. . Turnignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between APP sensor harness connector and ECM harness connector.

APP sensor ECM

- ; Continuity
Connector| Terminal | Connector| Terminal

-E110 5 E16 102 Existed

Is the inspection result normal’?
YES >> GO TO 5.
NO >> Repair open circuit.

5.CHECK SENSOR POWER SUPPLY CIRCUITS
Check harness for short to power and short to ground, between the following terminals.

ECM Sensor
Connector | Terminal . tem . Connector| Terminal
Fe 74 Refrigerant pressure sensor E49 3
75 CKP sensor (POS) .F20 1
E16 102 APP sensor E110 5

Is the inspection result normai?
YES >>GOTOG.
NO >> Repair short to ground or short to power in harness or connectors.

©.CHECK COMPONENTS
Check the fol!owmg.

02162999292 ' : EC-232 02162999292
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P2138 APP SENSOR
< COMPONENT DIAGNOSIS > o [MR20DE]

» Crankshaft position sensor (POS) (Refer to EC-150, "Component Inspection”.)
» Refrigerant pressure sensor (Refer to EC-256, "Diagnosis Procedure".) A

Is the inspection result normal?

YES >>GOTO11.
NO >> Replace malfunctioning component. EC

7 .CHECK APP SENSOR GROUND CIRCUIT FOR OPEN AND SHORT
1. Turn ignition switch OFF.

2. Disconnect ECM hamess connector. C
3. Check the continuity between APP sensor harness connector and ECM harness connector.
D
APP sensor ECM
Continuity
Connector| Terminal | Connector| Terminal
2 111 : E
E110 | E16 Existed
1 104

4. Also check harness for short to Qround ahd short 1o power.

Is the inspection result normal? F
YES >>GOTOS.
NCO »> Repair open circuit or short to ground or shot to power in harmess or connectors.

8.CHECK APP SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT
1. Check the continuity between APP sensor harness connector and ECM hamess connector.

APF sensor ECM
Connector| Terminal | Connector | Terminal
3 110
E110 El6 Existed

6 - 103 :
2. Also check harness for short to ground and short tc power. J
is the inspection result ngrmal?

YES >>GOTOO9.
NO >> Repair open circuit or short to ground or shot to power in harness or connectors. K

O.CHECK APP SENSOR

Refer to EC-233. "Component Inspection”.

is the inspection result normal?
YES =>>GOTO11.
NO >> GO TO10.

10.REPLACE ACCELERATOR PEDAL ASSEMBLY

1. Replace accelerator pedal assembly. :
2. Goto EC-234 "Special Repair Requirement”. | N

Continuity

>> INSPECTION END | .
11 .cHECK INTERMITTENT INCIDENT | | | ©

Refer to Gi-38, "1nzermitteni Incident”.

: [
>> INSPECTION END
Component Inspection INFonD:0000000004300020
1 .CHECK ACCELERATOR PEDAL POSITION SENSOR
1. Reconnect all harness connectors disconnected.
2. Tum ignition switch ON.
i)21 62999292 ' EC-233 02162999292
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_ P2138 APP SENSOR
< COMPONENT DIAGNOSIS > [MR20DE]
3. Check the voltage between ECM harness connector terminals.
ECM :
+ - Condition Voltage
Connector
Terminal Terminal _
1o . Accelerator pedal: Fully released | 0.6- 0.9V
(APP sensor 1 signal)| 1! Accelerator pedal: Fully depressed | 3.9-4.7V
=18 103 : Accelerator pedal: Fully released 0.3-06V
(APP sensor 2 signal) 1oe ‘Accelerator pedal: Fully depressed | 1.95 - 2.4V

Is the inspection result normal?

YES >> INSPECTION END
NO >> GO TO 2.

2 .REPLACE ACCELERATOR PEDAL ASSEMBLY

1. Replace accelerator pedal assembly.
2. Goto EC-234, "Special Repair Reqguirement”.

>> INSPECTION END
Special Repair Requirement

INFOID-0000000004 200029

1 .PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING )
Refer to EC-14. "ACCELERATOR PEDAL RELEASED POSITION LEARNING : Special Repair Requirement”.

>>GOTO2. - :
2 .PERFORM THROTTLE VALVE CLOSED POSITION LEARNING
_ Referto EC-15, "THROTTLE VALVE CLOSED POSITION LEARNING : Special Repair Requirement”.

~ >>GOTOS.
3.PERFORM IDLE AIR VOLUME LEARNI_NG
Refer to EC-15, "tDL_E AR VOLUME L EABRNING : Special Repair Requirerment".

>» END

02162999292 - EC-234 . 0216299929‘
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ASCD BRAKE SWITCH

< COMPONENT DIAGNOSIS > [MR20DE]
ASCD BRAKE SWITCH R
Description - ——

When the brake pedal is depressed, ASCD brake switch is tumed OFF and stop lamp switch is turned ON. g
ECM detects the state of the brake pedal by this input of two Kinds (ON/OFF signal).
Refer to £C-44, "System Description” for the ASCD function.

Component Function Check wrom ooy G

1.CHECK FOR ASCD BRAKE SWITCH FUNGTION

1. Tum ignition switch ON. D
2. Check the voltage between ECM harness connector terminals.

ECM E
+ - Condition Voltage
Connector
Terminal Terminal e
E16 100 j08 | Brake pedal (CVT) Slightly depressed |  Approx. OV
{ASCD brake switch signal) Brake pedal and clutch pedal (M/T) | Fuly released Battery voltage
- G

1s the inspection result normal?
YES >>|INSPECTION END.
NO => G0 to EC-235. "Diagnosis Procedure”. +

Diagnosis Procedure ' pRa—

1 .CHECK ASCD BRAKE SWITCH POWER SUPPLY CIRCUIT-I ' !

1.  Tum ignition switch OFF.

2. Disconnect ASCD brake switch harness connector.

3. Turn ignition switch ON. | ' J
4. Check the voltage between ASCD brake switch harness connector and ground.

ASCD brake switch : K.
Ground Voltage )

Connector Terminal

E112 1 Ground | Battery voltage ' {

Is the inspection result normal?
YES >>GOTO7.
NO-1 >>CVTmodels:GOTO 2. ¥
NO-2 >>M/T models: GO TO 3. . '

2 .DETECT MALFUNCTIONING PART

Check the following. N
* Hamess connectors E105, M77 : '

* 10 A fuse (No.4) 7

« Haress for open or short between ASCD brake switch and fuse 0

>> Repair open circuit or short to ground or short to power in harness or connectors.
3.CHECK ASCD CLUTCH SWITCH POWER SUPPLY CIRCUIT e

Turn ignition switch OFF.

Disconnect ASCD clutch switch hamess connector.

Turn ignition switch ON.

Check the voltage between ASCD clutch switch harmess connector and ground.

bl ol

2162999292 N A | EC-235 02162999292
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| -~ ASCD BRAKE SWITCH
< COMPONENT DIAGNOSIS > , {MR20DE]
ASCD clutch switch
Ground - Voltage
Connector Terminal ]
E111 1 Ground | Battery voltage

Is the inspection result normal?
YES »>> GO TOS.
NO »» GO TO 4.

4.DETECT MALFUNCTIONING PART

Check the following.
* Harness connectors E105, M77
+ 10 A fuse (No.4)

* Hamess for open or short between ASCD clutch switch and fuse

>> Repair open circuit or short to ground or short to power in hamess or connectors
5 CHECK ASCD BRAKE SWlTCH POWER SUPPLY CIRCUIT-II

1. Tum ignition switch OFF.
2. Disconnect ASCD brake switch harness connector.

3. Check the continuity between ASCD clutch switch harnesé connector and ASCD brake switch harness
connector.

ASCD clutch switch ASCD brake switch
Connector| Terminal | Connector| Terminal
E11 2 E112 1 Existed

4. Also check harness for short to ground and short to power.
Is the inspection result hormal?

YES »>GOTOG&.

NO >> Repair open circuit or short to ground or short to power in hamess or connectors.
6 CHECK ASCD CLUTCH SWITCH

Refer to EC-237, "Component Insgectlon (ASCD Cluich Switch)".

Is the inspection result normal?
- YES »>>GOTOO.
NO >> Replace ASCD clutch switch.

7 .CHECK ASCD BRAKE SWITCH INPUT SIGNAL CIRCU!T FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector, ' ' '
3. Check the continuity between ASCD brake switch harness connector and ECM harness connector.

Continuity

ASCD brake switch ECM

- -Continuity
Connector| Terminal | Connector| Terminal

E112 2 . E16 100 Existed

4. Also check hamess for short to ground and short to power.

ts the inspection result normal?
YES >>GOTOS8.
NO >> Repair open circuit or short to ground or short to power in hamess or connectors.

8.CHECK ASCD BRAKE SWITCH

Refer to EC-237, "Component !nsggc‘i:on {ASCD Brake Swatch}"
Is the inspection result: normal’?

YES >>GOTQ9. '

NO >> Replace ASCD brake switch.

02162999292 EC-236 S 0216299929 ‘
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| _ ASCD BRAKE SWITCH
< COMPONENT DIAGNOSIS > [MR20DE]

9.CHECK _INTERMITTENT INCIDENT
.Refer to Gi-38. "Intermittent Incident”. ‘

>> INSPECTION END '

Component Inspection (ASCD Brake Switch) - " mrOID00a0004900053

A

1 .CHECK ASCD BRAKE SWITCH:-| c

1. Turn ignition switch OFF.
2. Disconnect ASCD brake switch harness connector.

3. Check the continuity between ASCD brake switch terminais under the following conditions. D
Terminals Condition Continuity £
Fully released Existed '
1and?2 Brake pedal -
Slightly depressed | Not existed

Is the inspection result normal? F
YES >>INSPECTION END
NO >>GOTO2. -

2 .CHECK ASCD BRAKE SWITCH-II | G
1. Adjust ASCD brake switch installation. Refer to BR-8, "Inspection and Adjustment” (LHD), BRB-52.
"Inspection and Adjustmemt’(RHD). H
2. Check the continuity between ASCD brake switch terminals under the following conditions.
Terminals |- Condition Continuity ]
Fully released Existed
1and2 Brake pedal
Slightly depressed | Not existed

is the inspection result normal? ) J
YES »>> INSPECTION END
NO >> Replace ASCD brake switch.

) . . ' ' K
Component Inspection (ASCD Clutch Switch) INFOID:0000000004500034
T 1.CHECK ASCD CLUTCH SWITCH-| L
1. Tum ignition switch OFF.
2. Disconnect ASCD clutch switch hamess connector,
3. 'Check the continuity between ASCD clutch switch terminals under the following conditions. M
Terminals Condition Continuity
Fully released Existed N

1and 2 Clutch pedal

Slightly depressed | Not existed

Is the inspection result normal?
YES »> INSPECTION END - o
NO »>>» GO TO 2. :

2 .CHECK ASCD CLUTCH SWITCH-II

1. Adjust ASCD clutch switch installation.
2. Check the continuity between ASCD clutch switch terminals under the following conditions.

Terminals Condition Continuity

Fully released Existed
Slightly depressed | Not existed

1and2 Clutch pedal

2162999292 EC-237 02162999292
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< COMPONENT DIAGNOSIS > [MR20DE]

Is the inspection result nomal?
YES >>INSPECTION END
NO >> Replace ASCD clutch switch.

02162999292 ~ EC-238 0216299929
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_ ASCD INDICATOR
< COMPONENT DIAGNOSIS > - [MR20DE]
ASCD INDICATOR A
Description , J—

ASCD indicator lamp illuminates to indicate ASCD operation status. Lamp has two indicators, CRUISE and
SET, and is integrated in combination meter.
CRUISE lamp illuminates when MAIN switch on ASCD steering switch is turned ON to indicated that ASCD
system is ready for operation. :
SET lamp illuminates when following conditions are met. C
* CRUISE lamp is illuminated. '
« SET/COAST switch on ASCD steering switch is turned ON while vehicle speed is within the range of ASCD
setting. o D
SET lamp remains lit during ASCD control. ‘
Refer to £C-44. "Svsterm Description” for the ASCD function.

Component Function Check _ _ ' oroonemsomonse
1.ASCD INDICATOR FUNCTION |
Check ASCD indicator under the following conditions. F
ASCD INDICATOR — CONDITION —_ "~ SPECIFICATION
. . Switch: i G
CRUISE LAMP + Ignition switch: ON R © ON — OFF 7
+ MAINswitch: ON - ASCD: Operaling — ON
* When vehicle speed: Be- ' H
tween 40 km/h (25 MPH) and
: 190 kivh (118 MPH) (For the
SET LAMP .
Middle East), 40 kvh (25 | o ASGD: Not operating OFF
MPH} and 160 km/h (100 ’
MPH) (Except for the Middle
East)
Is the inspection result normal? - ' ' J
YES >>INSPECTION END '
NO >> (Go to EC-239. "Diagnosis Procedure”, Sy
‘Diagnosis Procedure -~ wroosaisaosr T+
1.cHeECK DTC

Check that DTC U1000 or U1001 is not displayed.

1s PTC detected? .
NO >> GO TO 2. ' o T M
YES >> Perform trouble diagnosis for DTC U1000, U1001. Refer to EC-87, "DTC Logic”. ‘

2 .CHECK COMBINATION METER OPERATION

Refer to MWI-22. “Diagnosis Description'.
Is the inspection result normal?

YES >>GOTO3. -
NO »» Check combination meter circuit. Refer to MWI-18, "WARNING L AMPS/INDICATOR LAMPS ; G

Svystem Diagram”.
3.CHECK INTERMITTENT INCIDENT

Refer to GI-38, "Intermitient Incident".

>> INSPECTION END

02162999292 | EC-239 - 02162999292
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COOLING FAN

< COMPONENT DIAGNOSIS > [MR20DE]
COOLING FAN ‘
Description INFOID:0000000004900035

"COOLING FAN MOTOR
Cooling fan operates when the current flows.
Refer to EC-52, "System Diagram" for cooling fan operation.

Component Function Check , INFOHD:0000000004900053

1.cHeck COOLING FAN LOW SPEED FL_JNCTION

1. Start engine and let it idle.
2. Tum air conditioner switch and blower fan switch ON.
3. Make sure that cooling fan operates at low speed.
Is the inspection result normal?
YES >>GOTO2.
NO >> Check cooling fan low speed control circuit. Refer to EC-240, "Diagnosis Procedure”.

2.CHECK COOLING FAN HIGH SPEED FUNCTION

Turn ignition switch OFF.

Turn air conditioner switch and blower fan switch OFF.

Disconnect engine coolant temperature sensor harness connector.

Connect 1500 resistor to engine coolant temperature sensor harness connector.

Restart engine and make sure that cooling fan operates at higher speed than low speed.

Is the inspection result normal?
YES >> INSPECTION END -
NO >> Check cooling fan high speed control circuit. Refer to £EC-240. "Diagnosis Procedure”

Diagnosis Procedure

O RLN =

INFOID-O000000004 300040

1 .CHECK COOLING FAN MOTOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
2. Disconnect cooling fan motor harness connector.
3. * Check the continuity between cooling fan motor harness connector and ground.

Caoling fan motor

- Ground | Continuity
Connector | Terminal

E3 2 | Ground | Existed
‘4. Also check harness for short to power.

Is the inspection result normal?
YES >>GOTO2.
NO >> Repair open circuit or short to power in hamess connectors.

2.CHECK COOLING FAN LOW SPEED CIRCUIT FOR OPEN AND SHORT

1. Disconnect IPDM E/R harness connector. :
2. Check the continuity between IPDM E/R harness connector and cooling fan motor hamess connector.

IPDM E/R Cooling fan motor
Continuity

Connector| Temminal | Gonnector| Terminal
E14 52 - E3 1 Existed

+ 3. Also check hamess for short to ground and short to power.

’{ Is the inspection result normal?
YES >>GOTO4. -
NO >>GOTO3.

02162999292 - EC-240 02162999292
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COOLING FAN

< COMPONENT DIAGNOSIS > ' [MR20DE]
3.DETECT MALFUNGCTIONING PART

Check the following.
¢+ Resistor E57
» Harness for open or short between IPDM E/R and cooling fan motor

>> Repair or replace malfunctioning part.
4 .CHECK COOLING FAN HIGH SPEED CIRCUIT-} Cc

1. Disconnect cooling fan relay-3 hamess connector.
2. Check the voltage cooling fan relay-3 harness connector and ground.

D
cooling fan relay-3
Ground Voltage
Connector{ Terminal £
1
E59 _ 3 Ground | Battery voltage
Is the inspection result normal? F

YES >>GOTOS6.
NO >> GO TO 5.

5.DETECT MALFUNCTIONING PART G

Check the following.
» 50 A fusible link (letter M)
+ Hamess for open or short between cooling fan relay-3 and battery

>> Repair or replace matfunctioning part.
6.CHECK COOLING FAN HIGH SPEED CIRCUIT-II

1. Disconnect IPDM E/R hamess connector,
2. Check the continuity between cooling fan relay-3 hamess connector and IPDM E/R harness connector. J

-

Cooling fan relay-3 IPDM E/R
Connector| Terminal | Connector} Tarminal
E59 4 E13 a8 Existed

3. Check the continuity between cooling fan relay-3 harness connector and 'cooling fan motor harness con- |
nector.

Continuity . K.

Cooling fan relay-3 | Cooling fan motor o i ‘ M
- Continuity ) . :

Connector | Terminal | Connector | Terminal
E59 2 E3 1 Existed
4. Also check harness for short to ground and short to power.

is the inspection result normal?
YES >>GOTOS8.
NO >>»>GOTO7.

7/ .DETECT MALFUNCTIONING PART

Check the following. P
* Hamess for open or shorl between coolmg fan relay-3 and IPDM E/R
* Hamess for open or short between cooling fan relay-3 and cooling fan motor

>> Repair open circuit or short to ground or short to power in hamess connectors.
8.CHECK COOLING FAN RELAY-3
Refer to EC-242, "Component Inspection (Cooling Fan Relayy'

02162999292 EC-241 . 02162999292
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- COOLING FAN |

< COMPONENT DIAGNOSIS > ‘ [MR20DE]
Is the inspection result normal?

YES >>GOTO9.
NO >> Replace cooling fan relay-3.

9.CHECK COOLING FAN MOTOR

Refer to EC-242, "Component Inspection (Cooling Fan Motor)".
s the ins ion r rmal?

YES >>GOTO10.

NO >> Replace cooling fan motor.

1 O.CHECK INTERMITTENT INCIDENT

Perform Gi-38, “Entermiﬁent Incident”.

s the inspection result normal?

YES >> Replace IPDM E/R. -
NO >> Repair or replace harness or connector

Component Inspection (Cooling Fan Motor) : © IFOID0000000004900041

1 .CHECK COOLING FAN MOTOR .

1. Tum ignition switch OFF.
2. Disconnect cooling fan motor harmess connector.
3. Supply cooling fan motor terminal with battery voltage and check operation.

Terminals
(+) =) ,
1 2 Cooling fan operates

Is the inspection result normat?

YES >>INSPECTION END
NO >> Replace cooling fan motor.

Component Inspection (Cooling Fan Relay) _ INFOID 2000000004 300042

Operation

1 .CHECK COOLING FAN RELAY-3

1. Turmn ignition switch OFF.
2. Remove cooling fan relay-3.
3. Check the continuity between cooling fan relay-3 terminals

under the following conditions.
] [—
Terminals | Conditions Continuity . V 4
1 ang 2 12V direct current supply between terminals 3 and 4]  Existed . 1
an
‘ - 2

No current supply Not existed 7 yl,] I 3 2]
Is the inspection result normal? m

O

YES >>INSPECTION END
NO >> Replace cooling fan relay-3.

02162999292 { | EC-242 02162999292
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| ELECTRICAL LOAD SIGNAL
< COMPONENT DIAGNOSIS > , _ [MR20DE]
ELECTRICAL LOAD SIGNAL : .
Description . : e

The electrical load signal (Headlamp switch signal, rear window defogger switch signal, efc.) is transferred Jigg
through the CAN communication line. . .

¥

Diagnosis Procedure T | P
' Cc
1 INSPECTION START

Confirm the malfunctioning circuit (rear window defogger, headlamp or heater fan).
Which circuit is related to the incident?

Rear window defogger>>GO TO 2
Headlamp>>GO TO 3. :
Heater fan>>GO TO 4. - E

2 .CHECK REAR WINDOW DEFOGGER SYSTEM . - _
Refer to DEF-2. "System DRiagram’. _ ) F

+> INSPECTION END :
3.CHECK HEADLAMP SYSTEM | G

Refer to EXL-6, "System Diagram" (XENON TYPE) or EXL-123, "Systern Diagram” (HAL-OGEN TYPE).

' H
>> INSPECTION END

4 .CHECK HEATER FAN CONTROL SYSTEM . .
Refer to HAC-4_"Work Flow" (AUTOMATIC A/C) or HAC-123. "Work Flow" (MANUAL A/C). o
>> INSPECTION END |
K
L
. M
. N
0
P

02162999292 ' EC-243 | 02162999292
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FUEL INJECTOR

< COMPONENT DIAGNOSIS > [MR20DE]
FUEL INJECTOR
Description INFOID 0000000004300045

The fuel injector is a small, precise solenoid valve. When the ECM

. supplies a ground to the fuel injector circuit, the coil in the fuel injec- |
tor is energized. The energized coil pulls the ball valve back and
allows fuel to flow through the fuel injector into the intake manifold.
The amount of fuel injected depends upon the injection pulse dura-
tion. Pulse duration is the length of time the fuel injector remains
open. The ECM controls the injection pulse duration based on
engine fuel needs.

PBIA0GELS

Component Function Check ' . eI comaaenotsocoi?

1 .INSPECTION START

Turn ignition switch to START.
Is any cylinder ignited?

YES >>GOTO2. .

NO >> Go to £EC-244; “Diagnosis Procedure”.
2.CHECK FUEL INJECTOR FUNCTION

1. Let engine idle.
2. Listen to each fuel injector operating sound.

@ i
Clicking noise should be heard. 9

Is the inspection result normal? : ,:Bj Suitable
YES >> INSPECTION END tool

NO  >>Goto EC-244. "Diagnosis Procedure”. Gk

| PHIBINIZE

Diagnosis Procedure

INFOID:0600000004900048

1 .CHECK FUEL INJECTOR POWER SUPPLY CIRCUIT

Turn ignition switch OFF,

Disconnect fuel injector hamess connector.

Turn ignition switch ON.

Check the voltage between fuel injector hamess connector and ground.

@

Fuel injector
Ground Voltage
Cylinder | Connector| Terminat
1 F37 1
2 F38 1 :
Ground | Battery voltage
3 F39 1
4 F40 1

Is the inspection result normal?

YES >>GOTOS. .
NO  >>GOTO2.

02162999292 o | EC-244 | 02162999292
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FUEL INJECTOR

< COMPONENT DIAGNOSIS > [MR20DE]
2 .DETECT MALFUNCTIONING PART

Check the following. .
¢ Harness connectors F123, E6

* 10A fuse (No. 58) EC
» Harness for open or short between fuel injector and fuse _

>> Repair open circuit or short to ground or short to power in harness or connectors.
3.CHECK FUEL INJECTOR OQUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1.- Tum ignition switch OFF.
2. Disconnect ECM hamess connector. D
3. Check the continuity between fuel injector hamess connector and ECM harness connector.

A

Fuel injector ECM o E
Continuity
Cylinder | Connector| Terminal | Connegctor| Terminal
1 F37 2 3 e
2 F38 2 30
F7 Existed

3 F39 2 29
4 F40 2 25 G

4. Also check harness for short to ground and short to power.

Is the inspection result normal? -
YES >>GOTO4. H
NO  >> Repair open circuit or short to ground or short to power in harness or connectors.

4 .CHECK FUEL INJECTOR
Refer to EC-245. "Component Ingpection”.

Is the inspection result normal? _
YES >»>GOTOS. J

NO >> Replace malfuncticning fuel injector.
5.CHECK INTERMITTENT INCIDENT

Refer to GI-38, "Intermittent Ingcident”. :

Is the inspection result normal? : _
YES >> Replace IPDM E/R. : L
NO >> Repalir or replace harness or connectors.

Component Inspection NFOID 00000000040060043

1 .CHECK FUEL INJECTOR

1. Tumn ignition switch OFF. _
2. Disconnect fuel injector hamess connector. ' ' N
3. Check resistance between fuel injector terminals as follows.

Terminals Resistance _ 0
1and?2 | 11.1-14.5Q1at 10 - 60°C (50 - 140°F)]

Is the inspection resulf normal?

YES >>INSPECTION END
NO »> Replace malfunctioning fuel injector.

02162999292 . EC-245 02162999292
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_ FUEL PUMP -
< COMPONENT DIAGNOSIS > [MR20DE]
FUEL PUMP
Description INEOID:0000000004300050
Sensor Input signal to ECM ECM Function Actuator

Crankshaft position sensor (POS)

Camshatft position sensor (PHASE)

Engine speed*

Battery

Battery voltage”

Fuel pump control

Fuel pump refay
1

Fuel pump

*: ECM determines the start signal status by the signals of engine speed and battery voltage.
The ECM activates the fuel pump for several seconds after the ignition switch is turned ON to improve engine
startability. If the ECM receives a engine speed signal from the camshaft position sensor (PHASE), it knows
that the engine is rotating, and causes the pump to operate. If the engine speed signal is not received when
the ignition switch is ON, the engine stalls. The ECM stops pump operation and prevents battery discharging,

thereby improving safety. The ECM does not directly drive the fuel pump. It controls the ON/QFF fuel pump
relay, which in turn controls the fuel pump.

Condition

Fuel pump operation

Ignition switch is tumed to ON

Operates for 1 second

Engine running and cranking

Operates

When engine is stopped

Stops in 1.5 seconds

Except as shown above

Stops

Component Function Check

1 .CHECK FUEL PUMP FU

NCTION

INFOID:0000000004900051

1. Turn ignition switch ON.

2. Pinch fuel feed hose with two fingers.

Fue! pressure pulsation shouid be felt on the fuel feed
hose for 1 second after ignition switch is turned ON.

s the_inspection result normal?

YES >>INSPECTION END
NO = >> EC-246, "Diagnosis Procedure’.

Diagnosis Procedure

1 .CHECK FUEL PUMP POWER SUPPLY CIRCUIT-I

Turn ignition switch ON.

hal o S

Turn ignition switch OFF.
Disconnect ECM harness connector.

ECM

Connector| Temminal

Ground

Voltage

F7 23 Ground

' Battery voltage

Is the_inspection resuit normal?

YES >>GOTOA4.
NO >=GOTO02.:

2.CHECK FUEL PUMP POWER SUPPLY CIRCUIT-Il

Check the voltage between ECM harness connector and ground. .

02162999292
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FUEL PUMP
< COMPONENT DIAGNOSIS > : [MR20DE]
1. Tum ignition switch OFF.
2. Disconnect IPDM E/R hamess connector. A

3. Check the continuity between IPDM E/R harness connector and ECM hamess connector.

ECM IPDM E/R
Connector| Terminal | Connector| Terminal
F7 23 E13 33 Existed
4. Also check hamess for short to ground and short to power.

{s the inspection result normal?
YES >>GOTO 10. D
NO > GO TO 3.

3.DETECT MALFUNCTIONING PART

Check the following. E
* Harness or connectors EG, F123.
» Harness for open or short between IPDM E/R and ECM

Continuity

F
>> Repair hamess or connectors.
4.CHECK FUEL PUMP POWER SUPPLY CIRCUIT-IIl G
1. Tum ignition switch OFF.
2. Reconnect all harmmess connectors disconnected.
3. Disconnect “fuel leve! sensor unit and fuel pump” harness connector. H
4. Tum ignition switch ON.
5. Check voltage between “fuel level sensor unit and fuel pump” harness connector and ground.
Fuel level sensor unit and fuel pump : I
Ground Voltage
Connector Terminal
Battery voltage should exist 1 J
B40 1 Ground | second after ignition switch is :
. 3 tum ON.
Is the inspection result normal? | K

YES >>GOTOS.
NO >»> GO TO 5.

B.cHECK 15AFUSE _ | L

1. Turn ignition switch OFF,
2. Disconnect 15A fuse (No. 57) from IPDM E/R. . 7
3. Check 15A fuse. ’ M

Is the inspection_result normal?
YES »> GO TO 6. .
NO >> Replace fuse. N

6.CHECK FUEL PUMP POWER SUPPLY CIRCUIT-IV
1. Disconnect IPDM E/R harness connector.

2. Check the continuity between IPDM E/R harness connector and “fuel- Ievel sensor unit and fuel pump” O
hamess connector. -
Fuellavel sensorunit and P
IPDM E/R
fuel pump Continuity
Connector | Temminal | Connector Terminal
Ei3 42 B40 1 Existed

3. Also check harness for short to ground and short to power.
Is the inspection result normal?

02162999292 | EC-247 02162999292
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| FUEL PUMP
< COMPONENT DIAGNOSIS > : [MR20DE]
YES >>GOTO10.
NO >> GO TO7.
7.DETECT MALFUNCTIONING PART
Check the following.
* Harness connectors B11, E101 .
* Harness for open or short between IPDM E/R and “fuel level sensor unit and fuel pump”
>> Repair open circuit or short to ground or short to power in harness or connectors.
8.CHECK FUEL PUMP GROUND CIRCUIT
1. Turn ignition switch OFF. _
2. Check the continuity between “fuel level sensor unit and fue! pump” and ground.
Fuel level sensor unit and fuel pump .
Ground | Continuity
Connector Temninal .
B40 3 Ground| Existed
‘3. Also heck hamess for short to power.
. Is the inspection result normal?
YES >>GOTOO9.
NO-  >> Repair open circuit or short to power in harness or connectors.
9.CHECK FUEL PUMP
Refer to EC-248, "Component Inspection”.
Is the inspection result normal?
YES >>GO TO 10.
NO  >> Replace fuel pump.
10.CHECK INTERMITTENT INCIDENT
Refer to Gi-38. "Intermittent Incident”.
Is the inspection result normal? '
YES >> Replace IPDM E/R.
NO . >> Repair or replace harness or connectors.
- Component Inspection INFOID:0000000004900053

1 .CHECK FUEL PUMP

1. Tum ignition switch OFF.
2. Disconnect “fuel level sensor unit and fuel pump” hamess connector.
3. Check resistance between “fuel level sensor unit and fuel pump” terminals as follows.

Terminals Resistance
3and5 | 0.2-5.0Q[at 25°C (77°F))
Is the inspection result normal?

YES >>INSPECTION END
NO >> Replace “fuel level sensor unit and fue! pump”.

02162999292 . . EC-248 . ' - 02162999292
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_ IGNITION SIGNAL
< COMPONENT DIAGNOSIS > [MR20DE]
IGNITION SIGNAL R
Description : INFOID-0000000004900054

The ignition signal from the ECM is sent to and amplified by the power transistor. The power transistor tums =gl
ON and OFF the ignition coil primary circuit. This ON/OFF operation induces the proper high voltage in the coil
secondary circuit. :

Component Function Check + wFOID-00con00nesonoss G

1.INSPECTION START

Tum ignition switch OFF, and restart engine. - D

Does the engine start?
YES >>GOTO2.

NO  >> Goto EC-249, "Diagnosis Procedure”. ' ' E
2.1GNITION SIGNAL FUNCTION
1. Let engine idle. =

2. Read the voltage signal between ECM hamess connector terminals with an oscilloscope.

ECM G
+ - Voltage signal
Connector | Terminal | Connector Terminal
17 H
18 50mSec/div
21 |
F7 E16 108 .
22
2Vidiv IMBIACI29GE J
NOTE:
The pulse cycle changes depending on rpm at idle. K
Is the inspection result normal?
YES >>INSPECTION END : ‘
NO »>> Go to EC-248 . "Diagnosis Procedure”. . L
Diagnosis Procedure | : INFOID:0000000004500085
_ 1 .CHECK IGNITION COIL POWER SUPPLY CIRCUIT-I M
1. Tumn ignition switch OFF, wait at least 10 seconds and then tum ON. ‘
2. Check the voltage between ECM hamess connector and ground.
M
ECM
- Volt :
Connector b orage : O
Termminal | Terminal
E16 105 108 Battery voftage
Is the inspection result normal? : ' p

YES >»GOTO2.
NO >> Go to EC-84, "Diaanosis Procedure".

2 .CHECK IGNITION COIL POWER SUPPLY CIRCUIT-II

1. Turn ignition switch OFF.
2. Disconnect condenser hamess connector.
3. Tum ignition switch ON. :

02162999292 _ EC-249 | 02162999292
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IGNITION SIGNAL .
< COMPONENT DIAGNOSIS > {MR20DE]

4. Check the voltage between condenser harness connector and ground.

Condenser

- Ground Veltage
Connector | Terminal

F13 1 Ground | Battery voltage

Is the inspection result normal?
YES >>GOTOS.
NO >> GO TO 3.

3.CHECK IGNITION COIL POWER SUPPLY CIRCUIT-Il}

1. Tumn ignition switch OFF,
2. Disconnect IPDM E/R hamess connector.
3. Check the continuity between IPDM E/R harness connector and condenser harness connector.

IPDM E/R Condenser
- : : Continuity
Connector| Terminal | Connector| Terminal
EN 10 F13 1 Existed

4. Also check hamess for short to ground and short to power.

Is the inspection resuit normal?
YES > GO TO 11.
NO >>»> GO TO4. .

4.DETECT MALFUNCTIONING PART

Check the following. '
* Harness connectors E7, F121 '
+ Harness for open or short between IPDM E/R and condenser

~>> Repair open circuit or short to ground or short to power in hamess or connectors.
5.cHECK CONDENSER GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Check the continuity between condenser hamess connector and ground.

Condenser :
Ground | Continuity

Connector| * Terminal
F13 _ 2 Ground | Existad
3. Also check hamess for short to power.

Is the inspection result normal?
YES >>GOTOS.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

 ©.CHECK CONDENSER

Refer to EC-252, "Component Inspection {Condenser)®

is the inspection_result normal?
YES >>GOTO7.
NG >> Replace condenser,

7 .CHECK IGNITION COIL POWER SUPPLY CIRCUIT-V

Reconnect all harness connectors disconnected.

Disconnect ignition coil harness connector.

Turn ignition switch ON.

Check the voltage between ignition coil hamess connector and ground.

el el
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IGNITION SIGNAL

< COMPONENT DIAGNOSIS > [MR20DE]

Ignition coil A
Ground Voltage

Cylinder | Connector| Terminal

1 Fa3 | 3 :
EC
2 Fa4 3

Ground | Battery voltage
3 F35 3 ¥ S

4 F36 3 c

is the inspection result normal?
YES >>GOTOS8.
NO >> Repair open circuit or short to ground or short to power in harness or connectors. D

8.CHECK IGNITION COIL GROUND CIRCUIT FOR OPEN AND SHORT

1. Tum ignition switch OFF. ' E
2. Check the continuity between ignition coil hamess connector and ground.

Ignition coil F
Ground | Continuity

Cylinder | Connector| Terminal
i £33 2
2 ~ F34 2
3 Fas5 2
4 F36 2
3. Also check hamess for short to power.
Is the inspection result normal?

YES >>GOTO9. ' |
NO >> Repair open circuit or short to power in hamess or connectors.

O.CHECK IGNITION COIL OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.
2. Check the continuity between ECM harness connector and ignition coil harness connector.

Ground | Existed

Ignition coil ECM L
Continuity

Cylinder | Connector| Termina! | Connector| Terminal ‘ )
1 F33 1 : 1B L
2 F34 1 18
F7 Existed
3 Fa5 B 22
4 F36 1 n21
3. Also check hamess for short to ground and short to power.

is the inspection result normaj? ' N
YES >> GO TO10.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

10.CHECK IGNITION COIL WITH POWER TRANSISTOR 0

Refer to EC-252, "Component Inspection (Ignition Coil with Power Transistor)".

Is the inspection result normal? | B
YES >>GOTO11. ’
NO >> Replace malfunctioning ignition coil with power transistor.

11 .CHECK INTEBMITTENT INCIDENT
Refer to Gi-38, "Inte

>> INSPECTION END

02162999292 | EC-251 . 02162999292


www.digitalkhodro.org

www.digitalkhodro.org | www.digitalkhodro.org .
: IGNITION SIGNAL '

< COMPONENT DIAGNOSIS > [MR20DE]
Component Inspection (Ignition Coil with Power Transistor) ROID 0000000004300057

1 .CHECK IGNITION COIL WITH POWER TRANSISTOR-|

1. Tum ignition switch OFF.
. 2. Disconnect ignition coil hamess connector.
- 3. Check resistance between ignition coil terminals as follows.

Terminals | . Resistance
1and2 Except 0 or = 0 {at 25°C (77°F)]
1and3

—_— E 25°C (77°F
>and3 xcept 0  [at { 11
Is the inspection result normal? -
YES >>GOTO2. . _
NO >> Replace malfunctioning ignition coil with power transistor.

2.CHECK IGNITION COIL WITH POWER TRANSISTOR-I|

CAUTION: '
Do the following procedure in the place where ventilation i is good without the combustible.
Turn ignition switch OFF.
Reconnect all hamess connectors disconnected.
Remove fuel pump fuse in IPDM E/R to release fuel pressure.
Start engine.
After engine stalls, crank it two or three times to release all fuel pressure.
Turn ignition switch OFF.
Remove all ignition coil harness connectors to avoid the electrical discharge from the ignition coils.
Remove ignition coil and spark plug of the cylinder to be checked.
Crank engine for 5 seconds or more to remove combustion gas in the cylinder.
. Connect spark plug and hamess connector to ignition coil.
Fix ignition coil using a rope etc. with gap of 13 - 17 mm (0.52 -
0.66 in) between the edge of the spark plug and grounded metal
portion as shown in the figure.
. Crank engine for about three seconds, and check whether spark
is generated between the spark plug and the grounded metal

SToeeNomp@D

== O

uy
n

portion.
Spark should be generated. : 43 - 17 mm
CAUTION: Grounded metal portion LET0.56 In)
Do not approach to the spark plug and the ignition coil (Cylinder head, cylinder block, etc.)
within 50 cm (19.7 in). Be careful not to get an electrical JMB1A00650E]

shock while checking, because the electrical discharge
voltage becomes 20kV or more.

« It might cause to damage the ignition coit if the gap of more than 17 mm 0.66 in) is taken.
NOTE:

When the gap is less than 13 mm (0.52 in), the spark might be generated even if the coil is mal-
functioning.

Is the inspection result normal?
.YES >>INSPECTION END
NO >> Replace malfunctioning ignition coil W|th power transistor.

Component Inspection (Condenser) INFOID:0000000004500058

1 .CHECK CONDENSER

1. Turn ignition switch OFF.
2. Disconnect condenser hamess connector.
3. Check resistance between condenser terminals as follows.

02162999292 - P EC-252 02162999292
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_ . IGNITION SIGNAL - ..
< COMPONENT DIAGNOSIS > _ - . [MR20DE]

Terminals Resistance A
land2 Above 1 MQ [at 25°C (77°F)]
Is the inspection result normal?

YES >> INSPECTION END
NO >> Replace condenser.

02162999292 EC-253 oo 02162999292
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MALFUNCTION INDICATOR LAMP '

< COMPONENT DIAGNOSIS > [MR20DE]
MALFUNCTION INDICATOR LAMP

Description

INFOIDDO00O00ME0005S

The Malfunction Indicator (MIL) is located on the combination meter.
The MIL will light up when the ignition switch is turned ON without l
the engine running. This is a bulb check. : \

When the engine is started, the MIL should go off. If the MIL remains N -~

on, the on board diagnostic system has detected an engine system
malfunction. : _—

For details, refer to EC-254, "Diagnosis Procedure”.

SATE52J

Component Function Check

INFOID- 0000000004 900060

1 .CHECK MIL FUNCTION .
1. Turn ignition switch ON.
2. Make sure that MIL lights up.
Is the j ion_result no 1?
YES >>INSPECTION END
NO >> Go to EC-254, "Diagnosis Procedure”.

Diagnosis Procedure

INFOID:000000000490008 1

1.cHECK DTC

Check that DTC U1000 or U1001 is not displayed.

Is DTC detected? :
NO >>GOTO2. ‘
YES  >> Perform trouble diagnosis for DTC U1000, U1001. Refer to EC-87. "Diagnosis Procedure".

2 .CHECK DTC WITH COMBINATION METER

Refer to MWI-3, "METER SYSTEM : System Diagram".
Is DTG detected?
NO >>GOTO3. ;
YES >> Perform trouble shooting relevant to DTC indicated.
- 3.CHECK INTERMITTENT INCIDENT
Refer to GI-38, "Intermittent {ncident”.

Is the inspection result normal?

YES >> Replace combination meter.
NO >> Repair or replace.
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POSITIVE CRANKCASE VENTILATION
< COMPONENT DIAGNOSIS > [MR20DE]
POSITIVE CHANKCASE VENTILATION A

Description : INFOID:0000000004300062

Normal condition High-load condition
C
PCV valve PCV valve
]
E
F
c=> Fresh air
mm] Blow-by gas
BJ G
. JMEIADGREG
This system returns blow-by gas to the intake manifold.
The positive crankcase ventilation (PCV) valve is provided to conduct crankcase blow-by gas to the intake ’
manifold.
During partial throttle operation of the engine, the intake manifold sucks the blow-by gas through the PCV
valve. :
Normally, the capacity of the valve is sufficient to handle any blow-by and a small amount of ventilating air. |
The ventilating air is then drawn from the air inlet tubes into the crankcase. In this process the air passes
through the hose connecting air inlet fubes to rocker cover.
Under full-throttle condition, the manifold vacuum is insufficient to draw the blow-by flow through the valve.
The flow goes through the hose connection in the reverse direction. ) ' J
On vehicles with an excessively high blow-by, the valve does not [T ¢ "ot running
meet the requirement. This is because some of the flow will go or backiiring Ciuising
through the hose connection to the air inlet tubes under all condi- — K
tions. > - %
Idling or Accelaration or L
decelerating high load
T T | =
2 : Y
PRIB1588E
Component Inspection , WFO0000000om00008 1y

1.cHECK PGV VALVE _
With engine running at idle, remove PCV valve from rocker cover. A O

- properly working valve makes a hissing noise as air passes through ((.'
it. A strong vacuum should be felt immediately when a finger is .(((( ¥ ‘
placed over valve inlet. ! @

Is the inspection result normal?
YES >> INSPECTION END
NO >> Replace PCV valve.

PBIB1585E
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REFRIGERANT PRESSURE SENSOR
<'COMPONENT DIAGNOSIS > [MR20DE])
REFRIGERANT PRESSURE SENSOR
Descnp‘uon INFOID000000004900084

The refrigerant pressure sensor is installed at the condenser of the air conditioner system. The sensor uses an
electrostatic volume pressure transducer to convert refrigerant pressure to voltage. The voltage signal is sent
to ECM, and ECM controls cooling fan system.

Ambient temperature 25'C (77°F)
Connactor portion 4,'_16 P d
= M
| w3l :
Signal processing portion g !
(etectric circuit) B3 H
=2 H
3 1
=8 i
3 :
Prassure detecting portion 0.20 | :
0 134(1.34, 1.4, 20) 2,746 (27.46, 28, 398)
Pressure (Refrigerant pressure)
kPa (bar, kgfer?, psi) Gauge prassure PBIB2BSTE
Component Function Check ' . INFOID:0000000001500065

1.cHEck REFRIGERANT PRESSURE SENSOR OVERALL FUNCTION

1. Start engine and warm it up to normal operating temperature.
2. Turn A/C switch and blower fan switch ON.
3. Check the voltage between ECM harness connector terminals.

ECM
+ - Voltage
Connector
) Terminal Terminal
F8 il 48 | 10-40v
(Retrigerant pressure sensor signal) ’ ’

Is the inspection result normal?
YES >> INSPECTION END
NO >> Go to EC-256, "Diagnosis Procedure”.

Diagnosis Procedure

INFOID-D00G000004 900055

1.cHECK GROUND CONNECTION

1. Tum A/C switch and blower fan switch OFF.
2. Stop engine and turn ignition switch OFF.
3. Check ground connection E21 and E38. Refer to Ground Inspection in Gl-40, "Circuit inspection”.
Is the inspection result normal?
YES >>GOTO2.
NO >> Repair or replace ground connection.

2 .CHECK REFRIGERANT PRESSURE SENSOR POWER SUPPLY CIRCUIT

1. Disconnect refrigerant pressure sensor harness connector.
2. Tum ignition switch ON.

3. Check the voltage between refrigerant pressure sensor harness connector and ground.

Refrigerant pressure sensor

Ground Voltage
Connector Terminal :

E49 3 Ground | Approx. 5V

Is the inspection result normal?

YES >>GOTOA4.
NO >> GO TO 3.

02162999292 | , EC-256 02162999292
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< COMPONENT DIAGNQSIS > [MR20DE]
3.DETECT MALFUNCTIONING PART

A
Check the following. :
+ Harness connectors E6, F123 A
* Harness for open or short between ECM and refrigerant pressure sensor
>> Repair open circuit or short to ground or short to power in hamess or connectors.
4 .CHECK REFRIGERANT PRESSURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT C

1. Tum ignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between refrigerant pressure sensor harness connector and ECM hamess connec- D

tor. :
Refrigerant pressure sensor ECM L E
Continuity
Connector Terminal | Connector| Terminal
E48 1 F8 48 Existed £

4. Also check harmness for short to ground and short to power.

ls the inspection result normal? i
YES >>GOTOGS. G
NO . >>GOTOS. :

5 .DETECT MALFUNCTIONING PART.

Check the following. H
* Hamess connectors EB, F123
« Harmess for open or short between ECM and refrigerant pressure sensor
>> Repair open circuit or short to ground or short to power in harness or connectors.
6.CHECK REFRIGERANT PRESSURE SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT J
1. Check the continuity between refrigerant pressure sensor hamess connector and ECM harness connec-
tor,
K
Refrigerant pressure sensor ECM
Continuity
Connec_tor TJerminal | Connector | Terminal _

E49 2 F8 41 Existed ‘ . L
2. Also check harness for short to ground and short to power.
Is the inspection result normal? M

YES >>GOTOBS.
NO >»> GO TO 7.

7 .DETECT MALFUNCTIONING PART N

Check the following.
* Hamess connectors E6, F123 _
» Harness for open or short between ECM and refrigerant pressure sensor 0

>> Repalr open circuit or short to groiJnd or short to power in hamess or connectors.
8.CHECK INTERMITTENT INCIDENT P

Refer to Gi-38, "intermifient Incident”.

is the inspection result normal?

K YES >> Replace refrigerant pressure sensor.
NO >> Repair or replace.

02162999292 | EC-257 , | 02162999292
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< ECU DIAGNOSIS > , fMR20DE]
ECU DIAGNOQOSIS
ECM
Reference Value ’ NPOID:0000000004500087
TERMINAL LAYOUT

RESE mmJ] Emmmrmmmm 77] :

2 10141312226 A0} [34]30M2[46]50154]58|62i6G70[ 7A [ TE | | G

3 MBIERERE 135[39M3]47]51{55]5063i67471] 75 | 79 HS.

4 1216[20[24 [28 2] 13614044 [48[52{56]60464168]72] 76 | 80

FPBlASZ21J

PHYSICAL VALUES

NOTE:

* ECM is located in the engine room left side near battery.

* When disconnecting ECM hamess connector (A), loosen (C) it with
levers as far as they will go as shown in the figure. .

1 :ECM
B :Fasten

* Connect a break-out box [SST (EG17550000)] and harness
adapter [SST (EG17680000)] between the ECM and ECM harness
connector.

- Use extreme care not to touch 2 pins at-one time.

- Data is for comparison and may not be exact.

» Specification data are reference values and are measured
between each terminals.

Terminal No. Descrition
{Wire color) P . Value
: Condition A
— Signal name jnpyy G
* ) g Output
0-14Vk
B imSec/div
[Ignition switch; ON] i L]
1 108 | Throttle control motor Outout | * Engine stopped H£
{L'W) {B) | (Open} PUl| o Shift lever: D {CVT), 1st (M/T) =
* Accelerator pedal: Fully depressed
. SVidiv JMBIAOTZ4GB
2 108 | Throttle control motor relay nput | {ignition switch: ON] 'BATTERY VOLTAGE
(RY) | (B) | power supply P 9 e (11— 14V
02162999292 - EC-258 02162999292
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Terminal No. -
(Wire color) Description N Value A
Condition ‘
Input/ {Approx.)

+ — Signalname Output : .
) : 10 V& EC
50mSec/di

v
[Engine is running]
« Warm-up condition Ao c
* Engine speed: Below 3,400 rpm
3 108 | Heated oxygen sensor 1 Output 9 P P
(UG) | (B) | heater P
10V/div IMBIAGAZ5QB D
[Ignition switch: ON]
+ Engine stopped BATTERY VOLTAGE
[Engine is running] (11-14 V) E
= Engine spsed: Above 3,400 rpm
0-14vk
SmSec/div F
[ignition switch: ON] A
4 108 | Throttle control motor outout | * Engine stopped 1
P) (B) | {Close) PUL| o Shift lever: D (GVT), 1st (M/T) - L o
« Accelerator pedal: Fully released
Svidiv MBIAC326GE
!
- . 10 vk
[Engine is running] 50mSec/div

* Engine speed: Below 3,600 rpm after the .
following conditions are met }
- Engine: after warming up

- Keeping the engine speed between 3,500 ¥
5 108 | Heated oxygen sensor 2 Output| @nd 4,000 rpm for 1 minute and at idle for
(R) (B) | heater 1 minute under no load J
' 10V/div - MBIA0225GE
[Ignition switch: ON]
* Engine stopped BATTERY VOLTAGE K
[Engine is running] - (11-14V)
* Engine speed: Above 3,600 rpm
BATTERY VOLTAGE [
(11 —14v)yk
- 50mSec/div
[Engine is running] ‘ M
* |dle speed
9 108 | EVAP canister purge volume Output 10V/div _,MBMWTGB' N
(W/B) (B) | control solenoid valve
10 Vi
50mSec/div 0
[Engine is running] !
= Engine speed: About 2,000 pm (More Wi
than 100 seconds after starting engine.) = b
10V/idiv MBIACS26GE
10 ‘
®) — | ECM ground — |- . —
1 — | ECMground - : — | — —_
(BV) g

02162999292 | EC-259 02162999292
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< ECU DIAGNOSIS > [MR20DE]
Terminal No. Description
{(Wire color) .
Condition Value
+ — Signal name Input/ (Approx.)
g Output
15 108 I [Ignition switch: OFF] BATTERY VOLTAGE
Throtil | | 0 (11-14V)
G/ (B) rottle contrel motor relay utput
: [lgnition swilch: ON] 0-10V
(lj;() Ignition signal No. 1 0-03Vk
[Engine is running] 50mSec/div
* Warm-up condition
*» |dle speed
18 o NOTE: : i~
(BRIY) Ignition signal No. 2 The pulse cycle changes depending on
rpm at idle
) ) 2Vidiv JMBIAGZ290E
01 1(3? Qutput
- (RIG Ignition signal No, 4 02-05Vvk
(R/G) 50mSec/div
[Engine is running]
* Warm-up condition
(2\,2) ’ Ignition signal No. 3 * Engine speed: 2,500 rpm ¥
2Vidiv IMEIAGE30GE
[lgnition switch: ON]
+ For 1 second after turning ignition switch _
v ON 0-1.0V
® /%) 1(3)8 Fuel pump relay Output [Engine is running}
[Ignition switch: ON]
» More than 1 second after turning ignition 3?T$?€)V0LTAGE
switch ON
F? /% Fuel injector No. 4 BATTERERVOLTAGE
(R/O) D—E s (M -1aV)k
[Engine is running) 50mSec/div
+ Warm-up condition
= |dle speed
29 o NOTE: )
(0) Fuel injector No. 3 - The pulse cycle changes depending on A
rpm at idle
108 10V/div JIMBIA0IHGE
30 (B) Output BATTERY VOLTAGE
GR -| Fuelinjector No. 2
(GR) (11-14 vk
50mSec/div
{Engine is running] T
41 * Warm-up condition tF
L Fuel injector No. 1 * Engine speed: 2,000 rpm
_ 10V/div JMBIA0332GE
|Engine is running]
[ignition switch: OFF] 0-10V
+ Afew seconds after turning ignition switch ’
32 108 | ECM relay OFF
Output
(/L) (B} | (Sel shut-off) — -
[lgnition switch: OFF] o BATTERY VOLTAGE
* More than a few seconds after turning ig- (11 =14 V)
nition switch OFF
02162999292 EC-260 02162999292


www.digitalkhodro.org

www.digitalkhodro.org

www.digitalkhodro.org

ECM .
< ECU DIAGNOSIS > [MR20DE]
Terminal No. -
(Wire color) Description " Value A
Condition
- Signal name Input/ (Approx.
* '9 Output
[Ignition switch: ON] )
+ Engine stopped
« Shift lever: D (CVT), 15t (M/T) More than 0.36 V
« Accelerator pedal: Fully released
\?/’?N SE? Throttle position sensor 1 Input e - Y c
(viwr | (B) [ignition switch; ON]
+ Engine stopped \
« Shift lever: D (CVT), 1st (M/T) Less than 4.75 V
« Accelerator pedal: Fully depressed D
[ignition switch: ON]
» Engine stopped
« Shift lever: D (CVT), 1st (M/T) Less than 4.75 V E
34 36 L » Accelerator pedal: Fully released
Threttle position sensor 2 Input
(LR) | (B) ~ | [gnition switch: ON]
« Engine stopped
« Shift lever: D (CVT), 1st (W/T) More than 0.36 V F
» Accelerator pedal: Fully depressed
36 __ | Sensor ground = - _
(8) (Throttle position sensor) G
37 40 [Engine is running]
W) (BW) Knock sensor Input « idle speed 25V
H
. ; 0-48V
(3}% (VG?G) E:r?s";? coolant temperature Input | [Engine is running] Output voltage varies with engine
coolant temperature.
40 __ | Sensor ground | . i
{B/wW) (Knock sensor)
[Engine is running)
41 48 A * Warm-up condition ~ J
(G/P) | (R | Refrigerant pressure sensor | APt | | g /G switch and blower fan motor | 10 40V
swilch: ON {(Compressor operates)
44 Sensor ground ’ K
(W/G) — (Engine coolanttemperature — — —
SEensor)
[Ignition switch: ON]
« Engine stopped ¥4Y : L
[Engine is running]
45 50 + Warm-up condition 09-11V
@R | we) Mass air flow sensor Input | « ldle speed M
[Engine is running] 0.9-1.1V1to24V (Checkforlin-
+ Warm-up condition er voltage rise in response to en-
* Engine is revving from idle to about 4,000 | gine being increased to about N
pm 4,000 rpm
. 0-48V
(4\?} %5) Lrg?ke air temperature sen- Input | [Engine is running} Qutput voltage varies with intake
( air temperature. Q
48 Sensor ground
AL — | (Refrigerant pressure sen- —_ | = —
sor} =]
49 56 [Engine is running)
(LaR) | @v) Heated oxygen sensor 1 Input | « Warm-up condition 0-10V
* Engine speed: 2,000 mm
02162999292 EC-261 02162999292
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< ECU DIAGNOSIS > [MR20DE]
Terminal No. Description ‘
(Wire color) Pl Value
Condition
+ - Signal name nput/ (Approx.
9 Output
[Engine is running]
* Rewving engine from idle to 3,000 rpm
_ quickly after the following conditions are
50 | 59 met :
") (SB) Heated oxygen sensor 2 Input | Engine: after warming up 0-1.0V
- Keeping the engine speed between 3,500
and 4,000 rpm for 1 minute and at idle for
1 minute under no load
52 __ | Sensor ground _ =
(LG) {Mass air flow sensor) -
Sensor ground
55 .
—_ (Intake air temperature sen- — - —_
©) sor)
56 __ | Sensor ground ' .
{B/V) {Heated oxygen sensor 1) -
59 _ Sensor ground e -
{SB) {Heated oxygen sensor 2) -
40 Vk
{Engine is running] SmSec/div
¢ Warm-up condition LU
+ |dle speed I
NOTE: £
The pulse cycle changes depending on
rpm at idle
61 62 | Crankshaft position sensor Input 2vidiv JMBIADI0GE
L
(LG/B)| (B/O) | (POS) 4.0 Vi
SmSec/div
[Engine is running]
* Engine speed: 2,000 rpm
2Vidiv SMBIACEMGE
62 Sensor ground
(B/0) — | [Crankshaft position sensor — | = —
(POS)]
63 Sensor ground
(BIL) — [Camshaft position sensor — - —
{PHASE))
02162999292 EC-262 02162999292
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< ECU DIAGNQOSIS > [MR20DE]
Terminal No. -
{Wire color) Description - Value A
_ Condition
‘ Sianal Inputf (Approx.)
+ — ignal name Output
40 vk
[Engine is running] 10mSec/div
* Warm-up condition e E
* Idle speed i L] C
NOTE: s
The pulse cycle changes depending on
rpm at idle
it 2VIdiv owzzcs O
65 63 | Camshaft position sensor Input .
(GR/)| (BL) | (PHASE) 4.0 V&
10mSec/div E
. [T 1] |
[Engine is running] EmEﬂ
» Engine speed is 2,000 pm = o
=
2V/div JMBIACH 4GB
. ) [lgnition switch: ON] BATTERY VOLTAGE G
69 108 i « Shift lever: P or N (CVT), Neutral (M/T} {(11-14V)
PNP switch Input — :
w/m) | (B} [ignition switch: ON] oV
» Shift lever: Except above H
72 36 | Sensor power supply o . — ‘
(L) {B) | (Throttle position sensor) [ignition switch: ON] 5V
[Engine is running] BATTERY VOLTAGE ]
« Warm-up condition (11 - 14 V)
*» Idle speed
0-14V¥k J
73 108 | Intake valve liming control —
(Y/R) | (B) | solenoid valve Outeut | [Engine is running]
s Warm-up condition _
* When rewving engine up to 2,500 rpm - K
quickly
_ 5V{div MBEA003BGE |
74 a8 Sensor power supply .
(Refrigerant pressure sen- — [Ignition switch: ON] 5V
(Yaw) | (R/L) sot) "
75 62 Sensor power supply
(W) | (8/0) [Crankshaft position sensor — [ignition switch: ON] 5V
(POS}} N
78 63 Sensor power supply
on | B [Camshaft position sensor — [Ignition switch: ON] 5YV
(PHASE)]
83 e nput/ _ O
(P) — | CAN communication line output| —
84 o Input/ | _
L — | CAN communication ling Output P
88 . Input/ _
©) — | Data link connector Output| —
93 108 [Ignition switch: OFF] oV
Ignition switch Input
wy | @ |9 PH 1 ignition switch: ON] g‘:‘T_Tff;)VOLTAGE
02162999292 EC-263 02162999292
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< ECU DIAGNOSIS > [MR20DE]
Terminal No. Description
{Wire color
) Condition Value
+ - Signal name Input/ : (Approx,)
9 Output
[Ignition switch: ON] av
+ ASCD steering switch: OFF.
-[Ignition switch: ON) oV
* MAIN switch: Pressed
94 05 [lgnition switch: ON] 1v
V) (B) ASCD steering switch Input | » CANCEL switch: Pressed
[gnition switch: ON]
» RESUME/ACCELERATE switch: v
Pressed
[Ignition switch: ON] 2y
+ SET/COAST switch: Pressed
85 __ | Sensorground i _
(B) {ASCD steering switch}) .
[tgnition switch: OFF] oV
99 108 ) « Brake pedal: Fully released .
RAW B Stop lamp switch Input ——
ARW) | (B) ‘ [tgnition switch: OFF} BATTERY VOLTAGE
+ Brake pedat: Slightly depressed {11 -14V)
[ignition switch: ON]
* Brake pedal: Slightly depressed (CVT} ov
¢ Brake pedal and/or clutch pedal: Slightly
depressed (M '
120 138 ASCD brake switch Input P (M)
(R} 8) [ignition switch: ON]
+ Brake pedal: Fully released (CVT) BATTERY VOLTAGE
+ Brake pedal and clutch pedal: Fully re- (11-14V)
leased (M/T)
102 104 Sensor power supply
BRY)| (B) {Accelerator pedal position — [ignition switch: ON] 5V
: sensor 2) '
[{gnition switch: ON]
+ Engine stopped 03-06YV
. 103 | 104 | Accelerator padal position Inpu * Accelerator pedal: Fully released
(GR) | (B) | sensor2 [ignition switch: ON) ,
+ Engine stopped 1.95-24V
* Accelerator pedal: Fully depressed
104 Sensor ground '
(B) — | {Accelerator pedal position — — —
) sensor 2)
105 108 . - A BATTERY VOLTAGE
G) @®) Power supply for ECM Input | [lgnition switch: ON] (11 - 14 V)
106 11 Sensor power supply
() (BY) {Accelerator padal position — | [lgnition switch: ON] 5V
sensor 1} :
Igf — | ECM ground - |- -
[Ignition switch: ON]
. + Engine stopped 06-09V
110 | 111 | Accelerator pedal position Input * Accelerator pedal: Fully released
(W) | (BrY) | sensori [Ignition switch: ON]
¢ Engine stopped 39-47V
* Accelerator pedal: Fully depressed
119 Sensor ground
BY) — (Accelerator pedal position — — —
sensaor 1)
02162999292 EC-264 02162999292


www.digitalkhodro.org

www.digitalkhodro.org
[MR20DE]

Y

ECM

*: Average voltége for pulse signal (Actual pulse signal can be confirmed by oscilloscope.}
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< ECU DIAGNOSIS > ' [MR20DE]}
Engine operating condi- . Reference
tion in fail-safe mode Detected llerns : Remarks page
Engine speed will not Malfunction indicator | When there is an open circuit on MIL circuit, the ECM cannot warn the
rise more than 2,500 rpm | circuit driver by lighting up MIL when there is matfunction on engine control

due to the fuel cut system.

Therefore, when electrical controlled thronle and part of ECM related
diagnoses are continuously detected as NG for 5 trips, ECM warns the EC-254
driver that engine control system malfunctions and MIL circuit is open
by means of operating fail-safe function,

The fail-safe function also operates when above diagnoses except MIL
circuit are detected and demands the driver to repair the malfunction.

DTC RELATED ITEM

DTC No. Detected items Engine operating condition in fail-safe mode

POO11 Intake valve timing control | The signal is not energized to the intake valve timing control solenoid valve and the valve
control does not function. )

PO102 Mass air flow sensor circuit| Engine speed will not rise more than 2,400 mm due to the fuel cut.

P0103

PO117 Engine coolant tempera- Engine coolant temperature will be determined by ECM based on the following condition.

Potis fure sensor circuit Condition Engine coolant temperature decided
Just as ignition switch is turned ON o o
or START 40°C (104°F)

Approx. 4 minutes or more after

engine starting 80°C (176°F)

40 - 80°C (104 - 176°F)

Except as shown above (Depends on the time)

When the fail-safe system for engine coolant temperature sensor is activated, the cooling
fan operates while engine is running.

P0O122 Throttle position sensor The ECM controls the electric throttle control actuator in regulating the throttle opening in

PO123 ‘ order for the idle position to be within +10 degrees.

Po222 The ECM regulates the opening speed of the throttle valve to be slower than the nomal

P0O223 condition.

P2135 So, the acceleration will be poor.

POS00 Vehicle speed senser When the fail-safe system for vehicle speed sensor is activated, the cooling fan operates
: . {Highest) while engine is running.

POEOS | ECM (When ECM caleulation function is malfunctioning:)

ECM stops the electric throttle control actuator control, throme valve is maintained at a
fixed opening (approx. 5 degrees) by the return spring.
-ECM deactivates ASCD operation.

P1121 | Electric throttle control ac- | (When electric throttle control actuator does not function properly due to the return spring
tuator maffunction:)

ECM controls the electric throttle actuator by regutating the throttle opening around the
idle position. The engine speed will not rise more than 2,000 rpm.

(When throttle valve opening angle in fail-safe mode is not in specified range:)
ECM controls the electric throttle control actuator by regulating the throttle opening to 20
degrees or less.

{(When ECM detects the throttle valve is stuck open:)

While the vehicle is driving, it slows down gradually by fuel cut. After the vehicle stops, the
engine stalls.

The engine can restart in N or P (CVT), Neutral (M/T) position, and engine speed will not
exceed 1,000 rpm or more.

P1122 Electric throttle control ECM stops the electric throttle contre! actuator contro), throttle valve is maintained at a
: function fixed opening {approx. 5 degrees) by the return spring.

P1124 Throttle control motor relay | ECM stops the electric throttle control actuator control, throttle valve is maintained at a

Pi1128 fixed opening (approx. 5 degrees) by the return spring.

02162999292 : ~ EC-270 02162999292
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DTC No. Detected items Engine operating condition in fail-safe mode
P1128 Throttle control motor ECM stops the electric throttle control actuator control, throttie vatve is maintained ai a
fixed opening (approx. 5 degrees) by the ratumn spring. 7
P1229 Sensor power supply ECM stops the electric throttle control actuater contrel, throttle valve is maintained at a
fixed opening (approx. 5 degrees} by the return spring. EC
P1805 Brake switch ECM controls the electric throttle control actuator by regulating the throttle opening to a
small range.
‘| Therefore, acceleration will be poor. C
Vehicle condition Driving condition
When engine is idling Normal
When accelerating Poor acceleration b
P2122 Accelarator pedal position | The ECM contrals the electric throttle control actuator in regulating the throttle opening in
P2123 sensor order for the idle position to be within +10 degrees.
p2127 The ECM regulates the opening speed cf the throttls valve to be slower than the normal - E
P2128 condition.
P2138 So, the acceleration will be poor.
DTC Inspection Priority Chart . mromomsore |
If some DTCs are displayed at the same time, perform inspections one by one based on the following priority
chart. ‘ G
Priority Detected items (DTC)
1 » U1000 U1001 CAN communication line H
¢« 1010 CAN communication
= PG102 P0103 Mass air flow sensor
« P0112 P0113 Intake air temperature sensor
« P0117 P0118 Engine coolant temperature sensor
« P0122 P0123 PO222 P0223 P1225 P1226 P2135 Throttle position sensor
« P0327 P0328 Knock sensor
¢ P0335 Crankshaft positicn sensor (POS) J
* P0340 Camshaft position sensor (PHASE) _
* P0500 Vehicle speed sensor '
¢ P0O605 ECM
* PQ705 Park/neutral position (PNP) switch K
= P1229 Sensor power supply
* P1610-P1615 NATS
» P17086 Park/Neutral position {PNP) switch
 P2122 P2123 P2127 P2128 P2138 Accelerator pedal position sensor I ‘ b
M
N
O
p
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Priority Detected items (DTC)
2 .| « P0O132 P0133 P0134 P1143 P1144 Heated oxygen sensor 1
* P0135 Heated oxygen sensor 1 heater-
+ P0O138 P0139 P1146 P1147 Heated oxygen sensor 2
* P0141 Heated oxygen sensor 2 heater
* P0444 EVAP canister purge volume control solenoid valve '
« PO710 P0O715 PO720 PO740 PO744 P0745 P0746 P0776 P0O778 P0B40 P0845 P1740 P1777 P1778 CVT related sensors,
solencid valves and switches
* P1111 Intake valve timing control solenoid valve
* P1122 Electric throttle control function
+ P1124 P1126 Throttle contral motor relay
+ P1128 Throttle control motor
+ P1217 Engine over temperature (OVERHEAT)
+« P1805 Brake switch
3 + POO11 Intake valve timing control
= P0171 PO172 Fuel injection system function
* PO300 - PO304 Misfire
+ P0420 Three way catalyst function
¢ P1121 Electric throttle motor actuator
* P1211 TCS control unit
+ P1212 TCS communication line
* P1564 ASCD steering switch
+ P1572 ASCD brake switch
+ P1574 ASCD vehicie speed sensor
¢ P1715 Primary speed sensor - -
DTC Index INFOID:0000000004300071
x:Applicable —: Not applicable
DTCH Test value/
Items SAT code Test limit Trip MIL Hefearegce
GST*2 ECM*3 (GST only) pag
1000 1000 CAN COMM CIRCUIT — — 1 X EC-87
utoo 1001 CAN COMM CIRCUIT — — 2 —_ EC-B7
1 (CVT) X (CVT) .
u1010 1010 CONTROL UNIT{CAN — — -
NO DTC IS DETECTED.
PO00O 0000 FURTHER TESTING — — —_ Flashing -
’ MAY BE REQUIRED.
POO11 oo INT/V TIM CONT-B1 — — 2 — EC-89
PO102 0102 MAF SEN/CIRCUIT-B1 — - 1 X EC-92
P0O103 0103 MAF SEN/CIRCUIT-B1 — — 1 x EC-92
PO112 0112 | IAT SEN/CIRCUIT-B1 — — 2 X EC-56
PO113 0113 IAT SEN/CIRCUIT-B1 — — 2 X ECG-H6
PO117 0117 ECT SEN/CIRC -— — 1 X EC-89
PO118 0118 ECT SEN/CIRC — —_— 1 X EC-99
Po122 0122 TP SEN 2/CIRC-B1 — — 1 X EC-102
PO123 ;23 TP SEN 2/CIRC-B1 — _ 1 % ' -102
P0O132 ;32 HO281 (B1) — % 2 X EC-105
PO133 0133 HO281 (B1} - X X 2 X EC-108
P0134 0134 HO251 (B1) —_ X 2 X EG-112
PO135 0135 HO231 HTR (B1) X X 2 X EC-115
' P0138 0138 HO252 (81) —_ X 2 x EC-118
PO139 0139 HO252 (B1) ® x 2 ® EC-122
PO141 0141 HO282 HTR (B1) X % 2 x EC-126
02162999292 EC-272 02162999292
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pre” ltems SRT code T?‘esétv Ir:‘rl:;/ Trip MIL Reference

GsT*2 ECM*3 (GST only) page
PO171 0171 FUEL SYS-LEAN-B1 — T 2 x £C-129
PO172 0172 | FUEL SYS-RICH-B1 - - 2 x EC-13
P0222 0222 | TP SEN 1/CIRC-B1 — — 1 x EC-137
P0223 0223 | TP SEN 1/CIRC-B1 — — K x £C13 c
P0300 0300 | MULTICYL MISFIRE - — 2 x £0-140
P0301 0301 CYL 1 MISFIRE — — 2 x EC-140
P0302 0302 | CYL2MISFIRE — — 2 x EC-140 D
P0303 0303 | CYL3MISFIRE — — 2 x EC-14
P0304 0304 | CYL4MISFIRE _ = — 2 x EG-140
P0327 0327 | KNOCK SEN/CIRC-B1 == = 2 — EC-145 E
P0328 0328 | KNOCK SEN/CIRC-B1 L — 2 — £C-145

. P0335 0335 | CKP SEN/CIRCUIT = = 2 x £C-147 F
P0340 0340 | CMP SEN/CIRG-B1 — — 2 x £C-157
P0420 0420 | TW CATALYST SYS-B1 x x 2 x EC-155
PO444 0444 | PURG VOLUME CONT/V — = 2 x £C-159 G
PO500 0500 VEH SPEED SEN/CIRC** = = 2 x - ECast
P0605 0605 | ECM . — — Tore X of — EC1 H
P0705 0705 | PNP SW/CIRC — =3 2 x T4
P0710 0710 | ATF TEMP SEN/CIRC — — 1 x M4
P0715 0715 | INPUTSPDSENICIRC | — — 2 x T4 i
P0720 0720 | VEH SPD SEN/GIR AT** — - 2 x IM:-4
P0740 0740 | TCC SOLENOID/CIRC — — 2 x T™- J
P0744 0744 | A/T TCC S/V FNCTN — = 2 x Th-4
P0745 0745 | L/PRESS SOL/CIRC — — 2 x TM-4
P0746 0746 | PRS CNT SOL/A FCTN — — 1 x b-4 K
PO776 | 0776 | PRSCNT SOUB FCTN — T — 2 x Ti-4
PO778 0778 | PRS CNT SOL/B CIRC + % 2 x TM-4 L
P840 0840 | TR PRS SENS/A CIRC — — 2 x TM-4
P0845 0845 | TR PRS SENS/B CIRC — — 2 x T4
P11 111 INTA TIM C/CIRC — — 3 x £C-164 M
P1121 1121 | ETCACTR- B - — 1 x £C.167
P1122 1122 ETC FUNCTION/GIRC - B1 _ L — 1 x £0-169 N
P1124 1124 | ETC MOT PWP - — 1 x £C-173
P1126 1126 | ETC MOT PWP - B1 — — 1 x £C-1
P1128 | 1128 ETC MOT - B1 — — 1 x EG-176 O
P1143 1143 | 'HO2S1(B1) ' x x 2 x EC-178
P1144 1144 | HO2S1 (B1) x , 2 x EC-181 .
P1146 1146 | HO2S2 (B1) x x 2 x £C-184
P1147 1147 | HO282 (B1) x x 2 x EC-188
P1211 1211 TCS C/U FUNCTN — — 2 — EC-192
P1212 1212 TCS/CIRC — — 2 —_ EG-19
P1217 1217 | ENG OVER TEMP T = 1 = 1 x EC-19
P1225 1225 | CTP LEARNING-B1 — — 2 — EC-198
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bre”? ltems | sAToode| Temi ﬁrlrl:iff Trip MIL Referance
GST*2 ECM*3 (GST only) page
P1226 1226 CTP LEARNING-B1 — - 2 — EC-260
P1229 1129 SENSOR POWER/CIRC — — 1 X -202
P1564 1564 ASCD SW - - —_ ] —_ EG-204
P1572 1572 ASCD BRAKE Sw — — 1 - EC-207
P1574 1574 ASCD VHL SPD SEN — — 1 — EC-213
’ . EC-7
P1610 1610 LOCK MODE — — 2 — ﬁﬁéé“z"g
SEC-7
P1611 1611 ID DISCARD IMM-ECM . — - 2 —_ 5,5%13
P1612 1612 CHAIN OF ECM-IMMU. —_ e 2 — 8%5%272
. ~f
P1614 1614 | CHAIN OF MMUKEY - - 2 — ésf_o%zz
P1615 1615 DIFFEHEN(?E OF KEY B = — 2 — S%G%—_{Z
P1706 1706 P-N POS SW/CIRCUIT —_ — 2 X 215
P1715 1715 IN PULY SPEED — — 2 — -21
P1740 ‘ 1740 LU-SLCT SOL/CIRC — —_ 2 b M4
P1777 1777 | STEP MOTOR CIRC — - K x M4
P1778 1778 | STEPMOTORFNGT | — - 2 X N4
P1805 1805 BRAKE SW/CIRCUIT . - 2 - EC-218
pP2122 2122 APP SEN 1/CIRC — —_ i X EC-221
P2123 2123 APP SEN 1/CIRC — _ 1 X EC-221
P2127 2127 APP SEN 2/CIRC —_ — 1 X EC-224
P2128 2128 APP SEN 2/CIRC —_— — 1 X EC.224
P2135 2135 TP SENSOR-B1 — = 1 4 EC-228
P2138 2138 APP SENSOR —_ — i X EG-23
*1: 1st trip DTC No. is the same as DTC No.
*2: This number is prescribed by 1SO 15031-6. ‘
*3: In Diagnostic Test Mode Il (Self-diagnostic results), this number is controlled by NISSAN.
“4: When the fail-safe operations for both self-diagnoses occur, the MIL illuminates.
How to Set SRT Code ’ : INFOID-0000000004900072

To set all SRT codes, self-diagnosis for the items indicated above must be performed one or more times. Each
diagnosis may require a long period of actual driving under various conditions.

The most efficient driving pattern in which SRT codes can be properly set is explained on the following figure.
The driving pattern should be performed one or more times to set all SRT codes.

DRIVING PATTERN

* The time required for each diagnosis varies with road surface conditions, weather, altitude, mdmdual driving
habits, etc.
Zone A refers to the range where the time, required for the diagnosis under nommal conditions*, is the short-
est.

- Zone B refers to the range where the diagnosis can still be performed if the diagnosis is not completed within
zone A,

*: Normal conditions refer to the following:

* Sealevel

* Flat road

* Ambient air temperature: 20 - 30°C (68 - 86°F)

* Diagnosis is performed as quickly as possible under normal conditlons

02162999292 EC-274 o | 02162999292
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Under different conditions [For example: ambient air temperature other than 20 - 30°C (68 - 86°F)], diagno-
sis may also be performed A
Pattern 1:
» The engine is started at the engine coolant temperature of 10 to 35°C (14 to 95°F) .
EC

(where the voltage between the ECM terminals 38 and 44 is 3.0 - 4.3V).

* The engine must be operated at idle speed until the engine coolant temperature is greater than 70°C
(158°F) (where the voltage between the ECM terminals 38 and 44 is lower than 1.4V). :

Pattern 2: .

+ When steady-state driving is performed again even after it is interrupted, each diagnosis can be conducted. C
In this case, the time requirad for diagnosis may be extended.

*1: Depress the accelerator pedal until vehicle speed is 90 km/h (56 MPH), then release the accelerator pedal

and keep it released for more than 10 seconds. Depress the accelerator pedal until vehicle speed is 90 km/h D

(56 MPH) again.

*2: Checking the vehicle speed with GST is advised.

TeSt _Value and TeSt Limit . ' INFOID:0000000004900073 E

The following is the information specified in Service $06 of ISO 15031-5.

The test value is a parameter used to determine whether a system/circuit diagnostic test is OK or NG while
being monitored by the ECM during self-diagnosis. The test limit is a reference value which is specified as the F
maximum or minimum value and is compared with the test value being monitored.

These data (test value and test limit) are specified by Test ID (TID) and Component ID (CID) and can be dis-

played on the GST screen. G
Test value
" SRT item Self-diagnostic test item DTC {GST display) Test limit H
TID CiD
P0O420 01H 0B Max.
CATALYST | Three way catalyst function
) P0420 02H . 81H Min. i
P0133 09H O4H ) Max.
P1143 0AH 84H Min. J
Heated oxygen sensor 1 P1144 oBH . 04H Max.
P0132 0CH 04H Max.
HO25 an P0134 0DH 04H Max. K
P0139 19H 86H Min,
: P1147 1AH 86H Min.
Heated oxygen sensor 2 L
: P1146 1BH osH ! Max.
P0138 1CH 06H © Max.
: 20H 08H Max. M
Heated oxygen sensor 1 heater - : PO135 :
2AH 8gH Min.
HO2S HTR
. 2DH 0AH Max.
Heated oxygen sensor 2 heater PO141 N
2EH 8AH Min.
o
P
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< SYMPTOM DIAGNOSIS > ' [MR20DE]

SYMPTOM DIAGNOSIS
ENGINE CONTROL SYSTEM

Symptom Table : : ' -_ INFOID 0000000004500074

SYSTEM — BASIC ENGINE CONTROL SYSTEM

SYMPTOM
; T T
g K
o I
£ £ 5
a 5 T e -4 ar
g i = ez |¢&
& 77 L T || |&%
— = =z Q w w o = I
= < @] g lae |2 |0 |5
T - =132 |=
< L[ | = w2 |3 |z
= g |Z 0 (0] o |- |Z | @ | w | Reference
0 Z (O |0 |w|=Z Fle |2 |2 |2 | page
S |l=E1gia|E L. z|lwl|©e|[Q |2
o« O | w gzl |ziZ|E|E |20 |2
- . R = 2IZTIE R 22|32
= - = (6] | © | << w ] w (o W
o |20 |2zl P |w lw|s
ol|lo |C€|g | |d|diZ g |2 |2|x
E | |w A > wlom | o
g |YUic | [O|lQ|E|nlE|lZ ||k
g |2 |E |ZE |« O] 2| |w|w|fW
c|C == w E
|z |8 |82 |2a|2|915|8 |8 |%
T|G|lz|w|3|T|g |2 w0 |di|d|s
Warranty symptom code AA| AB| AC| AD| AE| AF| AG| AH| AJ| AK| AL | AM| HA
Fuel Fuel pump circuit 1 1 2 3 2 . 2 2 3 2 | EC-248
Fuel pressure regulator system 3 3 4 4 [ 4| 4 4 | 4 4 4 EC-287
| Fue! injector circuit 11| 2] 32 | 21 2 2 .24
Evaporative emnission system 3 3} 4 4 4| 4| 4 41 4 4 EC-59
Air Positive crankcase ventilation sys- 4 4 4| 4| al 4| 4 4 1 EG-255
tem 34 3|~
Incorrect idle speed adjustment 1 1 1 1 1 EC-14
Electric throttle control actuator 1 1 2 3 312 2 2 2 2 2 EQ'“M;:S—;
Ignition | Incorrect ignition timing adjustment | 3 | 3 1 1 1 1 1 1 EC-14
Ignition circuit 1 2 -249
Mairt power supply and ground circuit 2121 3y3| 3 [.3] 3 21 3 EC-84
Mass air flow sensor circuit ; 2 EC-92
Engine coclant temperature sensor circuit 3 3 c-9
EC-105,
3 . C-108,
Heated oxygeh sensor 1 circuit R EC-112,
11 2 2 2| 2 2 E%—g-?
EC-102,
EC-137,
Throttle position sensor circuit - EC-198,
’ EC-200,
2 2 EC-228
‘EC-221,
Accelerator pedal position sensor circuit 3 2 1 . EC-224,
) C-228
Knock sensor circuit 2 3 - -145
Crankshaft position sensor (POS) circuit 2| 2 EC-147
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< SYMPTOM DIAGNOSIS > o ‘ [MR20DE]
SYMPTOM
A
I
z o}
—_ o I
I 2 w
o = T S |z w EC
O o w ) Eiol= |G
I ‘ :f Z | Q - 5 o[ E <
| £ < |22 Yietzle |d
|« E T =S |2I=
1 < Lo < | S |l |5 |@ C
e g |z (0 ] ol|lF|Z2{m W Reference
w z | OO0 |w | = [~ Q |z | a
el Z (219 IY91E Cioi5 |z |Prage
o glw|z|2a|lZ|Z2|Z|EI3J1a |2
= clo | |Z |5 (C|S|2|2|a|8
T o121 ZIT|EIF|Z|2 (5 o D
2 S| J|2 |5 |2 |23 |=|@ L |0 |S
El= 1z D | o |y | W w
w lsel2l0|¥ =125 || |wlwls
lolei(2ig | 925|822 =%
z|luw|ZlE|S|lalz|a|2|E|2|2 |k
215|518z (3|5|2|2|8(8(8|C E
<!z |w|& % Sla|l2|89 2% |%X|&
IT|w| I |» T |2 |® |0 |w | W|oD
Warranty symptom code AA| AB| AC| AD| AE| AF| AG| AH| AJ| AK| AL | AM| HA
Camshatt posilion sensor (PHASE) circuit 3| 2 EC-151 F
~ Vehicle speed signal circuit 3 EC-16%
ECM ' 2 2 3 3 3 3 3 3 3 3 3 EC182 G
. Lr:};ke valve timing control solenoid valve cir- 3l 2 1 sl 2] 2] 3 3 EC-164
. PNP switch circuit 3 3 | 3] 3 ' 3 EG-215 H
Refrigerant pressure sensor circuit ) 2 ' 3 |3 4 EG-256
Electrical load signal circuit 3 EC-243
|
. - _— HAC-4
Air conditioner circuit ‘ 2 2 3 .3 3] 3| 3 3 3 3 . 2 HAC 123
ABS actuator and electric unit (control unit) 4 : _ BRC-49 5
1 - 6: The numbers refer to the order of inspection.
{continued on next table)
. SYSTEM — ENGINE MECHANICAL & OTHER: K
L
M
N
_ O
P
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< SYMPTOM DIAGNOSIS > [MR20DE]
SYMPTOM
’ I
5 e
—_ I
T = w
. - T 512 [y
o
Q o w e |8 = | &
o o i < | = @
1) 2lz|Q L2 <
= '3 S |Q wid |ZE|E|S
o e < |2 |R2|=2
IS o -1 = L) . LU 0 ] 5
@ e 5 8 w | = o E 5 2 | o | Reference
i GlEl2|2|Elz]z|6 (2|8 |5 |peee
= b T = = el = - Q =
T Q| m S| |Sis|@w |5
|l |2 | =2 T IE|R 2|52 |351% -
[S | 0 O = O o < wl i Q Iﬁ
wlig |2 |02 |= |2l & E w (w5
ol |l |2 |2 |d |8 gl |2 |2
! = ¥ w ] = > > i 0 0N >
Stz |22l |25 |gcislz|e|a|k
dlZlElg x|z |C |2 |2l |w |wi}X
Z|21212|2|8|3(3(3|4|22|k
Ila |z | |3 |T |z ||z ||l |d|a
Warranty symptom code " | aB| Ac) aD| AE| AF| AG| AH| AJ| AK| AL | AM| HA
Fuei : 3 : FL-13
Fuel tank 5 FLAS
Fuel piping } 5 5 5 - b 5 5 EM-157
Vapor lock 5 ' —
Valve deposit ) -
Poor fuei (Heavy weight gasoline, | S 5|158)|5 515 5
Low octane) : -
Air Air duct EM-148
Air cleaner | EM:146
Air leakage from air duct '
(Mass air flow sensor — electric
throttle control actuator) i 1 5 R 5
Electric throttle control actuator 8 5 S V EM-148
Air leakage from intake manifold/
Collector/Gasket
Cranking | Battery ¢ ) A ] il 1 : PG-B9
Generator circuit CHG-2
Starter circuit 3 A 1 STR-2
Signal plate 6 : , EM-212
PNP switch 4 EC-215
Engine Cylinder head sl 5| 5| s .
5 5 5 L EM-183
Cylinder head gasket 4 3 .
Cylinder block
Piston ’ 4
Piston ring
— 6 6 6 6 6 6 6 6 EM-221
Connecting rod
Bearing
Crankshaft
02162999292 . EC-278 _ 021 62929292
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SYMPTOM )
- - A
% )
— O I
B I m
o = o Sz 1Ty EC
W 2lz | @ Tl | =
e 218 |2 wi g [EIE|S
7 - Q
= S| E|< Bl={2 |2
< - ® ~ 812|353 |& c
o o 8 8 w | 2 = E 5 |2 | @ | Reterence
< s |L|S|8lE|zlz|E|S|8 |5 |rue
= o (=] & - 3 (] %: < 1] h —~ .
c | (212 ZIZ|E|RFI2(2 |5 o D
El=lZla|lo|2lY|lc|lc|? W lw|X
21518 & | 5lp|o 212122
ol | RPlg|lu |82 |5 |218|2 3|
S| Z o ul
15|z |Z|5(2|312|18|6 88|t E
< |z |W|& (ﬁ) Empe. = Iz R IR | =
I || |@ I |@|m |0 |w | W|o
Warranty symptorn code ~ 1 aB| Ac| AD| AE| AF| AG| AH| AJ| AK{ AL | AM| HA .
Valve Timing chain ' EN-1
mecha- ¢ amshaft | EM-17
nism — &
Intake valve timing control 5 5 5 5 5 5 5 5 7 EM-164
intake vaive
y 3 EM-193
Exhaust valve H
Exhaust Exhaust manifold/Tube/Muffler/ B chi150
Gasket . 5| 5| 5| 5|58 5| 5 1 s e
Three way catalyst : |
Lubrica- ) EM-1
tion Oil pan/Oil strainer/Oil pump/Qil EM-211
filter/Qil gallery/Qil cooler 5| 5| 5| 5| 5 5| 8 5 LU-] J
: _ LU-19
Oil level (Low)/Filthy oil L=
Cooling Radiator/Hose/Reservoir tank ' : : 33 K
cap ) C0-33
Thermostat 5 £Q-42
Water control valve ' . ] £0-45 L
Water pump 5| 5 5 5 5 5 5 5 5 Co-3
CO-24
Waler gallery _ _ co- M
Cooling fan co-38
inat- 5
Coolant level (Low)/Contaminat Co-30 N
ed coolant
. . - SEC-7
NATS (Nissan Anti-Theft System) 1] 1 SECT2
1 - 6: The numbers refer to the order of inspection. o
P
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. NORMAL OPERATING CONDITION '

< SYMPTOM DIAGNOSIS > [MR20DE]
NORMAL OPERATING CONDITION '
D eSC ri ption INFOIDROO0000000 2000 T

FUEL CUT CONTROL (AT NO LOAD AND HIGH ENGINE'SPEED)

If the engine speed is above 2,400 rpm under no load (for example, the seiector lever position is neutral and

engine speed is over 2,400 rpm) fuel will be cut off after some time. The exact time when the fuel is cut off var-
ies based on engine speed.

Fuel cut will be operated until the engine speed reaches 1,500 rpm, then fuel cut will be cancelled.
NOTE: '

This function is different from deceleration control listed under Multiport Fuel Injection (MFI) Systém, EC-24

"System Diagram”.
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PRECAUTIONS ,
< PRECAUTION > . [MR20DE]
PRECAUTION | -, \
PRECAUTIONS : -
Precaution for Supplemental Restraint System (SRS) "AIR BAG" and "SEAT BELT
PRE'TENS'ONER" INFOICHD000000004200076

The Supplemental Restraint System such as “AIR BAG” and "SEAT BELT PRE-TENSIONER®, used along
with a front seat belt, helps to reduce the risk or severity of injury to the driver and front passenger for certain
types of collision. This system includes seat belt switch inputs and dual stage front air bag modules. The SRS
system uses the seat belt switches to determine the front air bag deployment, and may only deploy one front

air bag, depending on the seventy of a collision and whether the front occupants are belted or unbelted. D
Information necessary to service the system safely is included in the “SRS AIR BAG” and “SEAT BELT” of this
Service Manual.

WARNING: , E

+ To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death in
the event of a collision which would resulit in air bag inflation, all maintenance must be performed by
an authorized NISSAN/INFINITI dealer.

. ImprOper maintenance, including incorrect removal and installation of the SRS, can lead to personal
injury caused by unintentional activation of the system. For removal of Spiral Cable and Air Bag
Module, see the “SRS AIR BAG”.

- Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this G
Service Manual. SRS wiring harnesses can be identified by yellow and/or orange harnesses or har-
ness connectors.

PRECAUTiONS WHEN USING POWER TOOLS (AIR OR ELECTRIC) AND HAMMERS H

WARNING:

+ When workmg near the Air Bag Diagnosis Sensor Unit or other Air Bag System sensors with the
ignition ON or engine running, DO NOT use air or electric power tools or strike near the sensor(s) |
with a hammer. Heavy vibration could activate the sensor(s) and deploy the air bag(s), possibly
causing serious injury.

» When using air or electric power tools or hammers, always swnch the ignition OFF, disconnect the
battery, and wait at least 3 minutes before performing any service.

Precaution for Procedure without Cowl Top Cover oI 0000000004500077
K
When performmg the procedure after removmg cowl top cover, cover
the lower end of windshield with urethane, etc.
L
M
N
On Board Diagnostic (OBD) System of Engine and CVT orovemamman

The ECM has an on board diagnostic system. It will light up the malfunction indicator lamp (MIL) to wam the

driver of a malfunction causing emission deterioration.

CAUTION: ‘ p

- Be sure to turn the ignition switch OFF and disconnect the negative battery cable before any repair
or inspection work. The open/short circuit of related switches, sensors, solenoid valves, etc. will
cause the MIL to light up.

+ Be sure to connect and lock the connectors securely after work. A Ioose {unlocked) connector will
cause the MIL to light up due to the open circuit. (Be sure the connector is free from water, grease,
dirt, bent terminals, etc.)

- Certain systems and components, especially those related to OBD, may use a new style slide-lock-
ing type harness connector. For description and how to disconnect, refer to PG-86, "Description”.

02162999292 EC-281 02162999292


www.digitalkhodro.org

www.digitalkhodro.org www.digitalkhodro.org
PRECAUTIONS

< PRECAUTION > [MR20DE]

- Be sure to route and secure the harnesses properly after work. The interference of the harness with
a bracket, etc. may cause the MIL to light up due to the short circuit.

+ Be sure to connect rubber tubes properly after work. A misconnected or disconnected rubber tube
may cause the MIL to light up due to the malfunction of the fuel injection system, etc.

* Be sure to erase the unnecessary malfunction information (repairs completed) from the ECM and
TCM (Transmission contro! module) before returning the vehicle to the customer.

General Precautions

INFOID:0000000004 20007

* Always use a 12 volt battery as power source.

* Do not attempt to disconnect battery cables while engine is
running. '

» Before connecting or disconnecting the ECM harness con-
nector, turn ignition switch OFF and disconnect negative bat-
tery cable. Failure to do so may damage the ECM because
battery voltage is applied to ECM even if ignition switch is
turned OFF.

* Before removing parts, turn ignition switch OFF and then dis-
connect battery ground cable.

SEF2zB8H

* Do not disassemble ECM.

+ If a battery cable is disconnected, the memory will return to
the ECM value.
The ECM will now start to self-control at its initial value.
Engine operation can vary slightly when the terminal is dis-
connected. However, this is not an indication of a malfunc-
tion. Do not replace parts because of a slight variation.

+ If the battery is disconnected, the following emission-related
diagnostic information will be lost within 24 hours.

- Diagnostic trouble codes

- 1st trip diagnostic trouble codes

- Freeze frame data =

- System readiness test (SRT) codes

- Test values

* When connecting ECM harness connector (1), fasten (B) it
securely with a lever as far as it will go as shown in the figure.

2. ECM
A.  Loosen

* When connecting or disconnecting pin connectors into or
from ECM, take care not to damage pin terminals (bend or Bend /U\

break). ﬁ éf

Make sure that there are not any bends or breaks on ECM pin
terminal, when connecting pin connectors. ﬂ”__r _____ [jD

* Securely connect ECM harness connectors. | | || X [l 2l00
A poor connection can cause an extremely high (surge) volt- | )
age to develop in coil and condenser, thus resulting in dam- | | 1
age to ICs.

* Keep engine control system harness at least 10 cm (4 in) away / é’DB'eak
from adjacent harness, to prevent engine control system mal-

functions due to receiving external noise, degraded operation R
of ICs, etc.
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PRECAUTIONS
< PRECAUTION >

Www.digitalkhodro.org

» Keep engine control system parts and harness dry.

« Before replacing ECM, perform ECM Terminals and Reference
Value inspection and make sure ECM functions properly.
Refer to EC-258, "Reference Value”. ,

+ Handle mass air flow sensor carefully to avoid damage.

* Do not clean mass air flow sensor with any type of detergent.

» Do not disassemble electric throttle control actuator.

* Even a slight leak in the air intake system can cause serious
incidents.

« Do not shock or jar the camshaft position sensor (PHASE),
crankshaft position sensor (POS)

« After performing each TROUBLE DIAGNOSIS, perform DTC
CONFIRMATION PROCEDURE or Component Function
Check. The DTC should not be displayed in the DTC Confirmation
Procedure if the repair is completed. The Component Function
Check should be a good result if the repair is completed.

* When measuring ECM signals with a circuit tester, never allow
the two tester probes to contact.
Accidental contact of probes will cause a short circuit and
damage the ECM power transistor.

= Do not operate fuel pump when there is no fuel in lines.
» Tighten fuel hose clamps to the specified torque.

EC-283

[MR20DE]
e A
Perform ECM in-
-4 put/output signai)
inspection before
replacement.
C
D
E
F
G
SATE52)
|
@ |
voltage
J
" K
Shon\ Harness connector
for solenoid valve
L
Sotenoid valve
M
M
Circult tester
SEF348N O
P
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. . PRECAUTIONS .
" < PRECAUTION > [MR20DE]
* Do not depress accelerator pedal when starting. -
. :Immediately after starting, do not rev up engine unnecessar-
. D‘g not rev up enginé just prior to shutdown.

* When installing C.B. ham radio or a mobile phone, be sure to
observe the following as it may adversely affect electronic
control systems depending on installation location.

- Keep the antenna as far as possible from the electronic con-
trol units. _ ;

- Keep the antenna feeder line more than 20 em (8 in) away
from the harness of electronic controls. .

Do not let them run parallel for a long distance.

- Adjust the antenna and feeder line so that the standing-wave
ratio can be kept smaller.

- Be sure to ground the radio to vehicle body.
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| PREPARATION
< PREPARATION > [MR20DE]
PREPARATION ,
Special Service Tools - : INFOID 0000000004900080
oy . .
Tool number s
Tool name _ Description C
EG 17550000 Measuring ECM signals with a circuit tester -
Break-out box
D
E
: ZZA11940 .
EG 17680000 : Measuring ECM signals with a circuit tester £
Y-cable adapter .
G
) ‘ PBIASITE) ‘ H
Kv10118400 Measuring fuel pressure
Fuel tube adapter - ‘
| / . . - |
PRIB3C43E
Commercial Service Tools - oo et
Tool name Description
Quick connector re- i Removing fuel tube quick connectors in engine L
lease room
’ (Available in SEC. 164 of PARTS CATALOG: Par .
) No. 16441 6N210) M
’ PBICe 9BE N
Socket wrench : Removing and installing engine coolant tempera-
fure sensor
19‘ m;
{0.75 in) p
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, _ _ PREPARATION ._
< PREPARATION > | {MR20DE]
Tool name . Drescription
Oxygen sensor thread ’ Reconditioning the exhaust system threads before
cleaner a b installing a new oxygen sensor. Use with anti-
Mating : seize lubricant shown below. :
surface ' a: 18 mm diameter with pitch 1.5 mm for Zirco- |
/me,\ nia Oxygen Sensor '
b: 12 mm diameter with pitch 1.25 mm for Tita-
nia Oxygen Sensor
Flutes AEM488
Anti-seize lubricant ' .| Lubricating oxygen sensor thread cleaning too!

i.e.: (Permatex™ . -

133AR or eguivalent

meeting MIL specifica-
tion MIL-A-907)

when recondilioning exhaust system threads.
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FUEL PRESSURE

< ON-VEHICLE MAINTENANCE > [MR20DE]

- ON-VEHICLE MAINTENANCE
. FUEL PRESSURE

Inspection

INFOID:0000000004 900082 E C

-

FUEL PRESSURE RELEASE

1. Remove fuel pump fuse located in IPDM E/R. C
2. Start engine. :

3. After engine stalls, crank it two or three times to release al! fuel pressure.

4. Turn ignition switch OFF. ‘ D
5. Reinstall fuel pump fuse after servicing fuel system. |

FUEL PRESSURE CHECK A : E

CAUTION:

+ Before disconnecting fuel line, release fuel pressure from fuel line to ellmmate danger. ,

+ The fuel hose connection method used when taking fuel pressure check must not be used for other .
purposes.

+ Be careful not to scratch or put debris around connection area when servicing, so that the quick
connector maintains seat ability with O-rings inside.

- Do not perform fuel pressure check with electrical systems operating (i.e. lights, rear defogger, A/C, @
etc.) Fuel pressure gauge may indicate false.readings due to varying engine load and changes in
manifold vacuum.

NOTE:

L]

Prepare pans or saucers under the disconnected fuel line because the fuel may spill out. The fuel pres- H
sure cannot be completely released because J10 models do not have fuel return system.
1. Release fuel pressure to zero.
2. Prepare fuel hose for fuel pressure check B and fuel tube i
adapter [SST (KV10118400)] D, then connect fuel pressure
gauge A.
» <3 To quick connector J
« 4=: To fuel tube (engine side)
» C: Clamp
* Use suitable fuel hose for fuel pressure check (genuine NIS- K
SAN fuel hose without quick connector).
* To avoid unnecessary force or tension to hose, use moder-
ately long fuél hose for fuel pressure check. L
* Do not use the fuel hose for checkmg fuel pressure with dam- &

age or cracks on it.
* Use Pressure Gauge to check fuel pressure.

3. Remove fuel hose. i M
¢ Do not twist or kink fuel hose because it is plastic hose.

4, Connect fuel hose for fuel pressure check (1) to fuel tube
{engine side)} with clamp (2) as shown in the figure. _ 1 N
* No.2 spool (5)
* Wipe off ail or dirt from hose insertion part using cloth moist-
ened with gasoline.

* Apply proper amount of gasoline between top of the fuel tube a ©
(3) and No.1 spool (4). :0‘024“_13‘03 n)
- Insert fuel hose for fuel pressure check until it touches the ) )
No.1 spoo! on fuef tube. P

* Use NISSAN genuine hose clamp (part number: 16439 N4710
or 16439 40U00).

* When reconnecting fuel line, always use new clamps.

* Use a torque driver to tighten clamps.

= Install hose clamp to the position within 1 - 2 mm (0.04 - 0.08 in).

PBIB2gB3E

Tightening torque: 1 -1.5 N-m (0.1 - 0.15 kg-m, 9 - 13 in-ib) '
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< ON-VEHICLE MAINTENANCE > | [MR20DE]

* Make sure that clamp screw does not contact adjacent parts.
5. Connect fuel tube adapter to quick connector.
* A: Fuel pressure gauge '
* B: Fuel hose for fuel pressure check
6. After connecting fuel hose for fuel pressure check, pull the hose
with a force of approximately 98 N (10 kg, 22 |b) to confirm fuel
tube does not come off.
7. Turn ignition switch ON and check for fuel leakage.
Start engine and check for fuel leakage.
9. Read the indication of fuel pressure gauge.
* Do not perform fuel pressure check with system operating.
Fuel pressure gauge may indicate false readings.
* During fuel pressure check, confirm for fuel leakage from fuel connection every 3 minutes.

©

Atidiing: Approximately 350 kPa (3.5 bar, 3.57 kg/cm?, 51 psi)
10. If result is unsatisfactory, go to next steb. i

11. Check the following.
* Fuel hoses and fuel tubes for clogging
* Fuel filter for clogging
* Fuel pump
* Fuel pressure regulator for clogging
If OK, replace fuel pressure regulator.
If NG, repair or replace.
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EVAPORATIVE EMISSION SYSTEM

< ON-VEHICLE MAINTENANCE > [MR20DE]
EVAPOFI{ATIVE EMISSION SYSTEM \ R
Inspectio? : : . ' —

1. Visualryi inspect EVAP vapor lines for improper attachment and for cracks, damage, loose connections,
chafing and deterioration. ' |

2. Check EVAP canister as follows: - S
t
a. Block port (B). Orally blow air through port (A). [ C
Check tlhat air flows freely through port {(C). ' A
b. Block port (A). Orally blow air through port (B). . ~
Check that air flows freely through port (C). D
c
E
- PEIBOGS3E
F
3. Visually inspect the fue!l check valve for cracks, damage, loose connections chafing and deterioration.
4. Check fuel check valve as follows:
a. Blow air through connector on the fuel tank side. A considerable <::| e canistar side G
resistance should be felt and a portion of air flow should be
directed toward the EVAP canister side.
i
b. Blow air through connector on EVAP canister side. Air flow S H
shouid‘be smoothly directed toward fuel tank side. z | mp
=
c. |If fuel check valve is suspected or not properly functioning in
step 1 and 2 above, replace it. |
‘ Fuel tank side |:>
SEFE52Y
J
5. Inspect fuel tank filler cap vacuum relief valve for clogging, stick-
ing, etc.
a. Wipe clean valve housing. K
L
Y
b. Check valve opening pressure and vacuum. N
: Vacuum/Pressure gauge
Vi m/
15.3 - 20.0 kPa (0.153 - 0.200 bar, 0.156 - 0.204 kg/ P?ec::ure
Pressure: 2 .
, em<, 2.22 - 2.90 psi) O
Vac . —6.0 to -3.4 kPa (-0.06 bar to —0.034bar, -0.061 to -
uum: 0.035 kg/em?, —0.87 to —0.49 psi)
c. If out of specification, replace fuel filler cap as an assembly. P
SEFg43s
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< SERVICE DATA AND SPECIFICATIONS (SDS) - [MR20DE]

SERVICE DATA AND SPECIFICATIONS (SDS)
SERVICE DATA AND SPECIFICATIONS (SDS)

Idie Speed RO 0000000004900084
Transmission , Cendition . Specification
CvT No load* {in P or N position) 700 + 50 rpm
M7 : “No load* (in Neutral position) 700 £ 50 pm

*: Under the following conditions

* A/C switch: OFF

+ Eiectric load: OFF (Lights, heater fan & rear window defogger)
» Steering wheel: Kept in straight-ahead position

Ignition Timing : _ INFOID:0000000004300085
Transmission . . Condition g Specification
CvT No load® (in P or N position) 91 5°BTDC
M/T No load” {in Neutral position) 91 5°BTDC

*: Under the following conditions

* A/C switch: OFF

+ Electric ioad: OFF {Lights, heater fan & rear window defogger}
+ Steering wheel: Kept in straight-ahead position

Calculated Load Value ‘ INFOID:0000000004500088
Condition : Specification (Using GST)
_Atidle 10-35%
At 2,500 pm _ ’ 10-35%
Mass Air Flow Sensor INFOID 000000004000087
Supply voltage : ' Battery voltage (11 - 14 V)
Output voltage at idle _ 0.9-1.1Vv
. - ) 1.0 - 4.0 g-m/sec at idle”
Mass air flow (Using GST) 2.0 - 10.0 g-m/sec at 2,500 rpm”*

*: Engine is warmed up to normal operating temperature and running under no load.
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