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DIAGNOSIS AND REPAIR WORK FLOW

< BASIC INSPECTION >

[QR25DE]

BASIC INSPECTION
DIAGNOSIS AND REPAIR WORK FLOW

Trouble Diagnosis Introduction

INTRODUCTION

The engine has an ECM to control major systems such as fuel con-
trol, ignition control, idle air control system, etc. The ECM accepts
input signals from sensors and instantly drives actuators. It is essen-
tial that both input and output signals are proper and stable. At the
same time, it is important that there are no malfunctions such as vac-
uum leaks, fouled spark plugs, or other malfunctions with the engine.

It is much more difficult to diagnose an incident that occurs intermit-
tently rather than continuously. Most intermittent incidents are
caused by poor electric connections or improper wiring. In this case,
careful checking of suspected circuits may help prevent the replace-
ment of good parts.

A visual check only may not find the cause of the incidents. A road
test with CONSULT-IIl (or GST) or a circuit tester connected should
be performed. Follow the WORK FLOW on "WORK FLOW".

Before undertaking actual checks, take a few minutes to talk with a
customer who approaches with a driveability complaint. The cus-
tomer can supply good information about such incidents, especially
intermittent ones. Find out what symptoms are present and under
what conditions they occur. A DIAGNOSTIC WORKSHEET like the
example on "Worksheet Sample” should be used.

Start your diagnosis by looking for conventional malfunctions first.
This will help troubleshoot driveability malfunctions on an electroni-
cally controlled engine vehicle.

WORK FLOW

Overall Sequence
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DIAGNOSIS AND REPAIR WORK FLOW
< BASIC INSPECTION > [QR25DE]

Inspection start

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

2. Check DTC*

Check DTC*'.

Print out DTC*! and freeze frame data*?
(or, write it down).

Check related service bulletins.

Symptom is described. Symptom is not described. Symptom is described.
DTC*' is detected. DTC*! is detected. DTC*' 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
customer. customer.
Also study the normal operation and fail-safe Also study the normal operation and fail-safe
related to the symptom. related to the symptom.
5. Perform DTC CONFIRMATION PROCEDURE | | 6. Perform BASIC INSPECTION o

With CONSULT-II

Without CONSULT-III

9. Detect malfunctioning 7. Perform “SPEC” in
system by Symptom Within the “DATA MONITOR” mode
Table SP value Out of the SP value

8. Detect malfunctioning part by
TROUBLE DIAGNOSIS

Malfunctioning part

is not detected. — SPECIFICATION VALUE
10. Detect malfunctioning part by Mfr;'ﬂ:nc:iodning part
Diagnosis Procedure is detected.

11. Repair or replace the malfunctioning part I——

12. Final check
DTC*! is detected. Check that the symptom is not detected. Symptom remains.
Perform DTC Confirmation Procedure again, and then
check that the malfunction is repaired.

DTC*! is not detected.
Symptom does not remain.

INSPECTION END

*1: Include 1st trip DTC.

*2: Include 1st trip freeze frame data.
JIMBIA1416GB

Detailed Flow
1.GET INFORMATION FOR SYMPTOM

Get the detailed information from the customer about the symptom (the condition and the environment when
the incident/malfunction occurred) using the "DIAGNOSTIC WORKSHEET".

>>GOTO 2.
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DIAGNOSIS AND REPAIR WORK FLOW
< BASIC INSPECTION > [QR25DE]

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 CONSULT-IIl or GST.)
- Erase DTC*L. (Refer to EC-427, "DTC Index".)

- Study the relationship between the cause detected by DTC*! and the symptom described by the cus-
tomer. (Symptom Matrix Chart is useful. Refer to EC-445, "Symptom Matrix Chart".)
3. Check related service bulletins for information.

Are any symptoms described and any DTCs detected?

Symptom is described, DTC*! is displayed>>GO TO 3.
Symptom is described, DTC*! is not displayed>>GO TO 4.
Symptom is not described, DTC*! is displayed>>GO TO 5.

3.CONFIRM THE SYMPTOM

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

Diagnosis Work Sheet is useful to verify the incident.

Connect CONSULT-III to the vehicle in “DATA MONITOR (AUTO TRIG)” mode and check real time diagnosis
results.

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

>> GO TO 5.
4.CONFIRM THE SYMPTOM

Try to confirm the symptom described by the customer.

DIAGNOSIS WORK SHEET is useful to verify the incident.

Connect CONSULT-III to the vehicle in “DATA MONITOR (AUTO TRIG)” mode and check real time diagnosis
results.

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

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

Perform DTC Confirmation Procedure for the displayed DTC*!, and then make sure that DTC*! is detected
again.

At this time, always connect CONSULT-III to the vehicle, and check diagnostic results in real time on “DATA
MONITOR (AUTO TRIG)".

If two or more DTCs*! are detected, refer to EC-427, "DTC Inspection Priority Chart" and determine trouble
diagnosis order.
NOTE:

« Freeze frame data*? is useful if the DTC*! is not detected.
¢ Perform Overall 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 Overall Function Check is NG, it is the same as the detection of DTC*! by DTC Confirmation
Procedure.
Is DTC*L detected?
Yes >>GOTO 10.
No >> Check according toGl-49, "Intermittent Incident" .
6.PERFORM BASIC INSPECTION

Perform EC-19, "Basic Inspection".

With CONSULT-III>>GO TO 7.
Without CONSULT-III>>GO TO 9.
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7.PERFORM DATA MONITOR (SPEC) MODE

With CONSULT-III
Make sure that “MAS A/F SE-B1”, “B/FUEL SCHDL", and “A/F ALPHA-B1” are within the SP value using -
EC

CONSULT-IIl “DATA MONITOR (SPEC)” mode. Refer to EC-80.
Are they within the SP value?

Yes >>GO TO 9.
No >> GO TO 8.

8.DETECT MALFUNCTIONING PART BY TROUBLE DIAGNOSIS - SPECIFICATION VALUE

Detect malfunctioning part according to EC-80, "Diagnosis Procedure".
Is a malfunctioning part detected?

Yes >> GO TO 11.
No >> GO TO 9.

9.DETECT MALFUNCTIONING SYSTEM BY SYMPTOM MATRIX CHART

Detect malfunctioning system according to EC-445, "Symptom Matrix Chart" based on the confirmed symptom
in step 4, and determine the trouble diagnosis order based on possible causes and symptoms.

>> GO TO 10.
10.DETECT MALFUNCTIONING PART BY DIAGNOSTIC PROCEDURE

Inspect according to Diagnostic Procedure of the system.

NOTE:

The Diagnostic Procedure in EC section described based on open circuit inspection. A short circuit inspection
is also required for the circuit check in the Diagnostic Procedure. For details, refer to Circuit Inspection in Gl-
46, "How to Check Terminal”.

Is a malfunctioning part detected?
Yes >>GOTO 11.
No >> Monitor input data from related sensors or check voltage of related ECM terminals using CON-

SULT-IIl. Refer to EC-400, "CONSULT-IIl Reference Value in Data Monitor Mode" , EC-403,
"ECM Terminal and Reference Value".

11.REPAIR OR REPLACE THE MALFUNCTIONING PART

1. Repair or replace the malfunctioning part.

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

3. Check DTC. If DTC is displayed, erase it, refer to EC-427, "DTC Index".

>> GO TO 12.
12.FINAL CHECK

When DTC was detected in step 2, perform DTC Confirmation Procedure or Overall Function Check again,
and then make sure that the malfunction have been completely repaired.

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.

OK or NG

NG (DTC*! is detected)>>GO TO 10.
NG (Symptom remains)>>GO TO 6.
OK >>1. Before returning the vehicle to the customer, make sure to always erase unnecessary DTC*!
in ECM and TCM (Transmission Control Module). (Refer to EC-427, "DTC Index" .)
2. If the completion of SRT is needed, drive vehicle under the specific driving pattern. Refer to
EC-427, "DTC Index".
3. INSPECTION END
*1: Include 1st trip DTC.
*2: Include 1st trip freeze frame data.

DIAGNOSTIC WORKSHEET
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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.

In general, each customer feels differently about an incident. It is
important to fully understand the symptoms or conditions for a cus- WHAT ... Vehicle & engine model
tomer complaint. WHEN ..... Date, Frequencies

Utilize a diagnostic worksheet like the one on the next page in order WHERE..... Road conditions

KEY POINTS

to organize all the information for troubleshooting. HOW ... \?Vpe:iﬁng cog.f.mons’
Some conditions may cause the MIL to come on steady or blink, and A ena: ti:nzon ftions,
DTC to be detected. Examples: ymp
* Vehicle ran out of fuel, which caused the engine to misfire.
« Fuel filler cap was left off or incorrectly screwed on, allowing fuel to =
evaporate into the atmosphere.

Worksheet Sample

Customer name MR/MS Model & Year VIN

Engine # Trans. Mileage

Incident Date Manuf. Date In Service Date

[ Venhicle ran out of fuel causing misfire

Fuel and fuel fille ) .
uelandluetfifler cap [ Fuel filler cap was left off or incorrectly screwed on.

[ Impossible to start [] No combustion [] Partial combustion

[ Startability [] Partial combustion affected by throttle position
[] Partial combustion NOT affected by throttle position

[] Possible but hard to start [] Others [ ]

[ Idling [ No fast idle ] Unstable 1 High idle [ Low idle
Symptoms L] Others [ ]

[J Stumble [] Surge [J Knock [J Lack of power
[] Driveability [] Intake backfire [] Exhaust backfire

[] Others [ ]

[ At the time of start 1 While idling
] Engine stall [] While accelerating (] While decelerating

[J Just after stopping [J While loading

Incident oceurrence [] Just after delivery [] Recently

[ In the morning [ At night [ In the daytime
Frequency [J All the time [] Under certain conditions [] Sometimes
Weather conditions [J Not affected
Weather [ Fine [] Raining ] Snowing [ Others [ 1
Temperature [J Hot [ warm [ Cool [ Cold ] Humid °F

[] Cold [] During warm-up [] After warm-up

Engine conditions Engine speed | | | | |
1 1 1 1
0 2,000 4,000 6,000 8,000 rpm

Road conditions [ In town [ In suburbs (] Highway [J Off road (up/down)

[J Not affected

[] At starting [] While idling [] At racing

» " [] While accelerating [J While cruising

Driving conditions [] While decelerating [ While turning (RH/LH)

Vehiclespeed L, | o | 4 | 4 | 4 1 4 ]
0 10 20 30 40 50 60 MPH

Malfunction indicator lamp [] Turned on [J Not turned on

MTBL0017
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INSPECTION AND ADJUSTMENT
Basic Inspection

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:

- Harness connectors for improper connections

- Wiring harness for improper connections, pinches and cut

- Vacuum hoses for splits, kinks and improper connections

- Hoses and ducts for leakage

- Air cleaner clogging

- Gasket

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

- Headlamp switch is OFF.

- Air conditioner 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 to the middle of gauge. E
Ensure engine stays below 1,000 rpm. TEMP ==

SEF976U

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

load. o _ \\\\\HHII///
6. Make sure that no DTC is displayed with CONSULT-III or GST. \\\\\ ////,
N4 5 7
OK or NG N 3 ““
OK >>GO TO 3. Na 6 é
NG >>GOTO?2. SN A
=1 Q\ ’ E|
5
4 x 1000 r/min \

SEF977U

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

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

(®With CONSULT-II
1. Run engine at about 2,000 rpm for about 2 minutes under no load.
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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.

PBIA8513)

3. Read idle speed in “DATA MONITOR” mode with CONSULT-III. Refer to EC-23, "Idle Speed and Ignition
Timing Check".

M/T: 625 = 50 rpm (in Neutral position)
A/T: 700 £ 50 rpm (in P or N position)

® Without CONSULT-III

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

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. Refer to EC-23, "Idle Speed and lgnition Timing Check".

M/T: 625 = 50 rpm (in Neutral position)
A/T: 700 £ 50 rpm (in P or N position)
OK or NG

OK >> GO TO 10.
NG >> GO TO 4.

4.PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING

1. Stop engine.
2. Perform EC-24, "Accelerator Pedal Released Position Learning".

>> GO TOb.
5.PERFORM THROTTLE VALVE CLOSED POSITION LEARNING
Perform EC-24, "Throttle Valve Closed Position Learning".

>> GO TO 6.
6.PERFORM IDLE AIR VOLUME LEARNING

Refer to EC-24, "Idle Air Volume Learning".
Is Idle Air Volume Learning carried out successfully?
Yes or No

Yes >>GOTO7.

No >>1. Follow the instruction of Idle Air Volume Learning.
2. GOTO4.

7.CHECK TARGET IDLE SPEED AGAIN

(® With CONSULT-III
1. Start engine and warm it up to normal operating temperature.
2. Read idle speed in “DATA MONITOR” mode with CONSULT-III. Refer to EC-23, "Idle Speed and Ignition

Timing Check".
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M/T: 625 = 50 rpm (in Neutral position)
A/T: 700 £50 rpm (in P or N position)

® Without CONSULT-III EC
1. Start engine and warm it up to normal operating temperature.

2. Check idle speed. Refer to EC-23, "Ildle Speed and Ignition Timing Check".

M/T: 625 = 50 rpm (in Neutral position)
A/T: 700 £50 rpm (in P or N position)

OK or NG

OK >> GO TO 10.
NG >> GO TO 8.

8 .DETECT MALFUNCTIONING PART

Check the following.
« Check camshaft position sensor (PHASE) and circuit. Refer to EC-204, "Component Description".
¢ Check crankshaft position sensor (POS) and circuit. Refer to EC-200, "Component Description"”.

OK or NG
OK >> GO TO 9.

NG >>1. Repair or replace.
2. GOTOA4.

9.CHECK ECM FUNCTION

1. Substitute with a non-malfunctioning ECM to check ECM function. (ECM may be the cause of the incident,
although this is rare.)

2. Perform initialization of NVIS (NATS) system and registration of all NVIS (NATS) ignition key IDs. Refer to
EC-23, "Procedure After Replacing ECM".

>> GO TO 4.
10.CHECK IGNITION TIMING

1. Run engine atidle.
2. Check ignition timing with a timing light. Refer to EC-23, "Idle
Speed and Ignition Timing Check".

Timing indicator

M/T: 15 £ 5° BTDC (in Neutral position)
A/T: 15+ 5° BTDC (in P or N position)
OK or NG

OK >> GO TO 19.
NG >> GO TO 11.

BBIAO633E

11.PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING

1. Stop engine.
2. Perform EC-24, "Accelerator Pedal Released Position Learning".

>> GO TO 12.
12.PERFORM THROTTLE VALVE CLOSED POSITION LEARNING
Perform EC-24, "Throttle Valve Closed Position Learning".

>>GO TO 13.
13.PERFORM IDLE AIR VOLUME LEARNING
Refer to EC-24, "Idle Air Volume Learning".
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Is Idle Air Volume Learning carried out successfully?
Yes or No

Yes >> GO TO 14.
No >>1. Follow the instruction of Idle Air Volume Learning.
2. GOTOA4.

14 .cHECK TARGET IDLE SPEED AGAIN

(® With CONSULT-III
1. Start engine and warm it up to normal operating temperature.
2. Read idle speed in “DATA MONITOR” mode with CONSULT-III. Refer to EC-23, "Idle Speed and Ignition

Timing Check".

M/T: 625 = 50 rpm (in Neutral position)
A/T: 700 £ 50 rpm (in P or N position)
® Without CONSULT-III

1. Start engine and warm it up to normal operating temperature.
2. Check idle speed. Refer to EC-23, "Idle Speed and Ignition Timing Check".

M/T: 625 =+ 50 rpm (in Neutral position)
A/T: 700 £ 50 rpm (in P or N position)
OK or NG

OK >> GO TO 15.
NG >> GO TO 17.

15.cHECK IGNITION TIMING AGAIN

1. Run engine atidle.
2. Check ignition timing with a timing light. Refer to EC-23, "Idle
Speed and Ignition Timing Check".

Timing indicator

M/T: 15 + 5° BTDC (in Neutral position)
A/T: 15 £ 5° BTDC (in P or N position)
OK or NG

OK >> GO TO 19.
NG >> GO TO 16.

BBIAO633E

16.CHECK TIMING CHAIN INSTALLATION

Check timing chain installation. Refer to EM-44, "Removal and Installation".
OK or NG

OK >>GO TO 17.
NG >>1. Repair the timing chain installation.
2. GOTOA4.

17 .DETECT MALEUNCTIONING PART

Check the following.
« Check camshaft position sensor (PHASE) and circuit. Refer to EC-204, "Component Description”.
» Check crankshaft position sensor (POS) and circuit. Refer to EC-200, "Component Description”.
OK or NG

OK >> GO TO 18.

NG >>1. Repair or replace.
2. GOTOA4.

18.cHEcK ECM FUNCTION

1. Substitute another known-good ECM to check ECM function. (ECM may be the cause of the incident,
although this is rare)
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2. Perform initialization of NVIS (NATS) system and registration of all NVIS (NATS) ignition key IDs. Refer to
EC-23, "Procedure After Replacing ECM".

>>GO TO 4.
19.NsPECTION END EC
Did you replace ECM, referring this Basic Inspection procedure?

Yes or No

Yes >>1, Perform EC-24, "VIN Registration".
2. INSPECTION END
No >> INSPECTION END

Idle Speed and Ignition Timing Check INFOID:0000000004053257

IDLE SPEED

With CONSULT-II
Check idle speed in “DATA MONITOR” mode with CONSULT-III.

With GST
Check idle speed in Service $01 with GST.

IGNITION TIMING
Any of following two methods may be used.

1. Attach timing light to loop wire as shown.

Timing light

Loop wire

BEBHA0644E

2. Check ignition timing.

Timing indicator

BBIAO633E

P roced u re After R e p I aCi n g EC M INFOID:0000000004053268

When replacing ECM, the following procedure must be performed.

1. Perform initialization of NVIS (NATS) system and registration of all NVIS (NATS) ignition key IDs. Refer to
SEC-6, "ECM RE-COMMUNICATING FUNCTION : Special Repair Requirement".

Perform EC-24, "VIN Reqgistration"”.

Perform EC-24, "Accelerator Pedal Released Position Learning"”.
Perform EC-24, "Throttle Valve Closed Position Learning".
Perform EC-24, "Idle Air Volume Learning".

ok wn
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VIN Reglstrat|0n INFOID:0000000004053269
DESCRIPTION

VIN Registration is an operation to registering VIN in ECM. It must be performed each time ECM is replaced.
NOTE:
Accurate VIN which is registered in ECM may be required for Inspection & Maintenance (I/M).

OPERATION PROCEDURE

(® with CONSULT-III

1. Check the VIN of the vehicle and note it. Refer toEC-24, "VIN Registration" .
2. Turn ignition switch ON and engine stopped.

3. Select “VIN REGISTRATION” in “WORK SUPPORT” mode.

4. Follow the instruction of CONSULT-III display.

Accelerator Pedal Released Position Learning

DESCRIPTION

Accelerator Pedal Released Position Learning is an operation to learn the fully released position of the accel-
erator pedal by monitoring the accelerator pedal position sensor output signal. It must be performed each time
the harness connector of the accelerator pedal position sensor or ECM is disconnected.

OPERATION PROCEDURE

1. Make sure that accelerator pedal is fully released.

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

5. Turn ignition switch OFF and wait at least 10 seconds.

Throttle Valve Closed Position Learning INFOIDI0000000004053271

DESCRIPTION

Throttle Valve Closed Position Learning is an operation to learn the fully closed position of the throttle valve by
monitoring the throttle position sensor output signal. It must be performed each time harness connector of
electric throttle control actuator or ECM is disconnected.

OPERATION PROCEDURE
1. Make sure that accelerator pedal is fully released.
2. Turn ignition switch ON.

3. Turn ignition switch OFF and wait at least 10 seconds.
Make sure that throttle valve moves during above 10 seconds by confirming the operating sound.

Idle Air Volume Learning

DESCRIPTION

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

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

« Idle speed or ignition timing is out of specification.

PREPARATION
Before performing Idle Air Volume Learning, 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.
- Battery voltage: More than 12.9V (At idle)
» Engine coolant temperature: 70 - 95°C (158 - 212°F)
« Selector lever position: P or N (A/T), Neutral (M/T)
* Electric load switch: OFF
(Air conditioner, headlamp)
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On vehicles equipped with daytime light systems, if the parking brake is applied before the engine is
started the headlamp will not be illuminated.
« Steering wheel: Neutral (Straight-ahead position)

« Vehicle speed: Stopped
e Transmission: Warmed-up
- A/IT models
e With CONSULT-III: Drive vehicle until “ATF TEMP SE 1” in “DATA MONITOR” mode of “A/T” system indi-
cates less than 0.9V.
* Without CONSULT-III: Drive vehicle for 10 minutes.

- M/T models: Drive vehicle for 10 minutes.
OPERATION PROCEDURE

With CONSULT-III

1. Perform EC-24, "Accelerator Pedal Released Position Learning".

Perform EC-24, "Throttle Valve Closed Position Learning".

Start engine and warm it up to normal operating temperature.

Check that all items listed under the topic PREPARATION (previously mentioned) are in good order.
Select “IDLE AIR VOL LEARN” in “WORK SUPPORT” mode.

Touch “START” and wait 20 seconds.

Make sure that “CMPLT” is displayed on CONSULT-III screen. If “CMPLT” is not displayed, Idle Air Vol-
ume Learning will not be carried out successfully. In this case, find the cause of the incident by referring to
the DIAGNOSTIC PROCEDURE below.

8. Rev up the engine two or three times and make sure that idle speed and ignition timing are within the
specifications. Refer to EC-23, "Idle Speed and Ignition Timing Check".

Nookowbd

ITEM SPECIFICATION
Idle speed M/T: 625 + 50 rpm (in Neutral position)
A/T: 700 = 50 rpm (in P or N position)
Ignition timing M/T: 15 £ 5° BTDC (in Neutral position)
A/T: 15 + 5° BTDC (in P or N position)

® Without CONSULT-II

NOTE:

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

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

Perform EC-24, "Accelerator Pedal Released Position Learning".

Perform EC-24, "Throttle Valve Closed Position Learning".

Start engine and warm it up to normal operating temperature.

Check that all items listed under the topic PREPARATION (previously mentioned) are in good order.
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 5 times within 5 seconds.

Fully depress the accelerator pedal.

Fully release the accelerator pedal.

Wait 7 seconds, fully depress the accelerator pedal for approx. 20 seconds until the MIL stops blinking
and turns ON.

9. Fully release the accelerator pedal within 3 seconds after the MIL turns ON.
10. Start engine and let it idle.

oo N Ok WNPE
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11. Wait 20 seconds.
Enai Run[ .
ngmne Not run —~—Idle air volume learning starts
Ignition ON[ —
switch OFF Approx.
Within 7 sec. 20 sec. 3 sec.
3 sec. 5 sec. Within 10 sec.
Fully 12345
depressed
Accelerator
pedal Fully
released
MIL ON | Blinking | ON OFF secagTC

12. Rev up the engine two or three times and make sure that idle speed and ignition timing are within the

specifications. Refer to EC-23, "Idle Speed and Ignition Timing Check".

ITEM SPECIFICATION

Idle speed M/T: 625 = 50 rpm (in Neutral position)

A/T: 700 + 50 rpm (in P or N position)

Ignition timing M/T: 15 + 5° BTDC (in Neutral position)

A/T: 15 +£5° BTDC (in P or N position)

13. Ifidle speed and ignition timing are not within the specification, Idle Air Volume Learning will not be carried

out successfully. In this case, find the cause of the incident by referring to the DIAGNOSTIC PROCE-
DURE below.

DIAGNOSTIC PROCEDURE
If idle air volume learning cannot be performed successfully, proceed as follows:

1.

2.
3.
4

Check that throttle valve is fully closed.

Check PCV valve operation.

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

When the above three items check out OK, engine component parts and their installation condi-
tion are questionable. Check and eliminate the cause of the incident.

It is useful to perform EC-80.

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

* Engine stalls.
* Erroneous idle.
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FUNCTION DIAGNOSIS
ENGINE CONTROL SYSTEM

System Diagram
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Engine Control Component Parts Location

Crankshaft position
sensor (POS)

Ignition coils (with power transistors and spark plugs)

Engine coolant temperature
sensor

Camshaft position sensor
(PHASE)

Injectors

EVAP canister purge volume
control solenoid valve

IPDM E/R
Air fuel ratio
(A/F) sensor 1

EVAP service port

ECM

Battery

current
sensor
Knock Electric throttle control
sensor actuator (with built in
throttle position sensor,
Refrigerant throttle control motor)
pressure sensor
Intake valve timing
control solenoid valve
Power steering
pressure sensor
Mass air flow sensor
(with built in intake
air temperature sensor)
BBIAOGOSE
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RSN e
> i’/‘AK?‘i'/

A=20)

""" T

ﬂ"ﬂll Ti"i ’,

P
— {

|
AL ”ﬁM{A

No. 1 ignition coil
(with power transistor)

N
——

V\\‘;n \?i"\)
X o ‘;.' /
S =

View with ECM cover removed_= ECM
harness
connectors

_ Coolant
,reservoir

i@l
=%

— Mass air flow sensor
(with built in intake air

View from under the vehicle __| / }%—4 Front
@ Heated oxygen sensor 2
\

‘ —7

T :
N
\\h‘ =

A

(‘ X/

W

= Intake valve timin

TR@:;LH%“M oxygen sensor 2 =~ control solenoid vilve
harness connector —_— K\ V/ ” “ “ \\\

BBIAOG0SE
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Muffler

Vehicle

Front OB ®

Three way
catalyst
(Under Floor)

Three way

i . ! catalyst
Air fuel ratio )
(A/F) sensor (Manifold)

No. of sensor
Location of a sensor in relation to the engine air flow, starting from the
fresh air intake through to the vehicle tailpipe in order numbering 1, 2, 3, and so on

BBIAOG38E

View from under the vehicle | Y/
Heated oxygen sensor 2
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ground

= Air cleaner resonator
% /\ BOdy

Camshaft position

= sensor (PHASE)
L\ N T
\,)Q’A V] harness connector

A

temperature sensor
harness connector

Front Brake boost_er\
lg . \ B
24,
27

5
"Air fuel ratio (A/F)
6sensor 1 harness %sor 1 —
connector
> 7/ m\\\\\\\( / /&

N s

Crankshaft position sensor
(POS) harness connector
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Knock sensor
harness connector

A’
A'
N Ei i
— S \[ /B
Starter I F=2AN

~
CT L i

Y <

frees

manifold
collector:

I [ g
EVAP canister purge
volume control solenoid
valve

BBIAO611E
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CCEURES

i $8®

=

ONOFF

"CANCEL

ALBIA05152Z

EVAP canister vent control valve EVAP control system pressure A
1 . . 2. 3. Drain filter
(view with bed removed) sensor
4. EVAP canister 5. Intgke mamf_old collector 6. Power steering pressure sensor
(view with air cleaner case removed)
ASCD brake switch (view with lower .
7. instrument panel LH removed) 8.  Stop lamp switch 9. Brake pedal
10. El_e ctnc_thr_o ttle coptrol actuator 11. Throttle valve 12. ASCD steering switch
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16. ACCEL/RES switch 17. ASCD clutch switch 18. Clutch pedal
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ENGINE CONTROL SYSTEM
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MULTIPORT FUEL INJECTION SYSTEM

< FUNCTION DIAGNOSIS > [QR25DE]
MULTIPORT FUEL INJECTION SYSTEM
System Description

INPUT/OUTPUT SIGNAL CHART

Sensor Input Signal to ECM ECM function Actuator
Crankshaft position sensor (POS) Engine speed*3
Camshatft position sensor (PHASE) Piston position
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature
Throttle position sensor Throttle position
Accelerator pedal position sensor Accelerator pedal position
Park/neutral position (PNP) switch Gear position Fuel injection & mixture N
Knock sensor Engine knocking condition ratio control Fuel injector
Power steering pressure sensor Power steering operation
Air fuel ratio (A/F) sensor 1 Density of oxygen in exhaust gas
Heated oxygen sensor 2+l Density of oxygen in exhaust gas
Combination meter Vehicle speed*?
Air conditioner switch Air conditioner operation*?
Battery Battery voltage*3

*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 signal of engine speed and battery voltage.

SYSTEM DESCRIPTION

The amount of fuel injected from the fuel injector is determined by the ECM. The ECM controls the length of
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 both the crankshaft position sensor 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

* When starting the engine

 During acceleration

» Hot-engine operation

* When selector lever is changed from N to D (A/T models)
High-load, high-speed operation

<Fuel decrease>
 During deceleration
 During high engine speed operation
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MULTIPORT FUEL INJECTION SYSTEM
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MIXTURE RATIO FEEDBACK CONTROL (CLOSED LOOP CONTROL)

CLOSED LOOP CONTROL

Injection pulse Fuel
ECM > injector

Feedback Fuel
signal injection

Combustion
A/F sensor 1 Engine
PBIB3020E

The mixture ratio feedback system provides the best air-fuel mixture ratio for driveability and emission control.
The three way catalyst (manifold) can better reduce CO, HC and NOx emissions. This system uses air fuel
ratio (A/F) 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 air fuel
ratio (A/F) sensor 1, refer to EC-139, "Component Description”. This maintains the mixture ratio within the
range of stoichiometric (ideal air-fuel mixture).

This stage is referred to as the closed loop control condition.

Heated oxygen sensor 2 is located downstream of the three way catalyst (manifold). Even if the switching
characteristics of air fuel ratio (A/F) sensor 1 shift, the air-fuel ratio is controlled to stoichiometric by the signal
from heated oxygen sensor 2.

Open Loop Control

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

« Deceleration and acceleration

High-load, high-speed operation

¢ Malfunction of air fuel ratio (A/F) sensor 1 or its circuit

« Insufficient activation of air fuel ratio 