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ENGINE CONTROL SYSTEM <4G9-GDI>

GENERAL

OUTLINE OF CHANGE

The service procedures have been revised due to the addition of the accelerator pedal position sensor.

ACCELERATOR PEDAL
REMOVAL AND INSTALLATION

Post-installation Operation
Check and Adjustment of the Accelerator Pedal Position
Sensor (Refer to GROUP 13J - On-vehicle Service.)

3.5 Nm

Removal steps

1.

NoOOabhwWN

Accelerator pedal position sensor
connector

. Accelerator pedal assembly
. Snap ring

. Accelerator pedal

. Return spring

. Accelerator pedal pad

. Bushing

13.

A07U0004

AX0054BN

. Stopper

. Accelerator pedal position sensor
10.
11.
12.

Accelerator pedal bracket
Accelerator pedal stopper <M/T>
Wide open throttle switch connector
<A/T>

Wide open throttle switch <A/T>
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AUTO-CRUISE CONTROL SYSTEM <4G9-GDI>

GENERAL
OUTLINE OF CHANGE

The following service procedures have been added to correspond to the introduction of the electronically
controlled throttie valve system and a built-in auto-cruise control switch.

GENERAL INFORMATION

By using the auto-cruise control, the driver can approximately 40-200 km/h) without depressing
drive at the speed he/she likes (in a range of the accelerator pedal.

Auto-cruise control switch

Stop lamp switch CAnvceL s,

/ Pante—sie's
ACC/RES )
[CRUISE]ON/OFF
C COAST/SETY)

Clutch switch

N
/

Engine-ECU 0710085

Throttle
control
servo

Auto-cruise control
indicator lamp

AX0084BN

Inhibitor switch

Throttle valve
controller

Vehicle speed

sensor

AX0079BN
SPECIAL TOOL
Tool Number Name Use
MB991502 MUT-II sub ® Reading diagnosis codes

assembly ® Auto-cruise control system check
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\. A

/

AX0080BN

RESUME
switch: ON

\C L_canvcexr)

ACC/RES
// [CRUBEION/OFF

\ COAST/SETY

Aujto-cruise control
switch SET switch: ON

C0710055

MAIN switch:
ON

TROUBLESHOOTING

DIAGNOSIS FUNCTION
METHOD OF READING THE DIAGNOSIS CODES
WHEN USING THE MUT-II

Connect the MUT-II to the diagnosis connector and take a
reading of the diagnosis codes.

Caution
Turn the ignition switch to LOCK (OFF) position before
connecting or disconnecting the MUT-IIL.

WHEN USING THE AUTO-CRUISE CONTROL
INDICATOR LAMP

1. Turn the ignition switch to ON, and then turn on the MAIN
switch of the auto-cruise control switch.

2. Turn off the MAIN switch of the auto-cruise control switch
and the ignition switch.

3. While the MAIN switch and the SET switch of the
auto-cruise control switch remain on, turn the ignition
switch to ON. Then turn on the RESUME switch of the
auto-cruise control switch within one second.

Indication of diagnosis code by the auto-cruise control indicator lamp

When the diagnosis code No.23 is output

When no diagnosis code is output

1.5 secs. 0.5 sec.

ﬂ—— 0.5 sec. ]—]———0.5 sec

secs. secs.

on ug FH

o L | o /A nnr

Pause Tens Place ~ Units

time 3 signal division signal
2

Off

X0097BN 14N0174

METHOD OF ERASING DIAGNOSIS CODES

WHEN USING THE MUT-II

Connect the MUT-II to the diagnosis connector and erase the diagnosis code.

Caution

Turn off the ignition switch before connecting or disconnecting the MUT-II.

WHEN NOT USING THE MUT-II

1. Turn the ignition switch to LOCK (OFF) position.
2. After disconnecting the battery cable from the battery (-) terminal for 10 seconds or more, reconnect

the cable.
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INSPECTION CHART FOR DIAGNOSIS CODES

Code No. | Diagnosis item Reference page
15 Auto-cruise control switch system 17-5
21 Cancel latch signal system 17-5
22 Stop lamp switch system 17-6
23 Engine-ECU system 17-7

INSPECTION PROCEDURE FOR DIAGNOSIS CODES

Code No. 15 Auto-cruise control switch system

Probable cause

This diagnosis code is output if the RESUME and SET switches of the auto-cruise
control switch remain on.

o Malfunction of the auto-cruise control switch
o Malfunction of the connector
® Malfunction of the harness

NG
Check the auto-cruise control switch. (Refer to P.17-18.) }—» Replace
¢OK
NG
Check the following connectors: —————» Repair
B-62, B-59, B-113, B-118
‘ oK NG

I Check trouble symptom.

| ™| Check the harness between the auto-cruise control switch and
throttle valve controller, and repair if necessary.

Code No. 21 Cancel latch signal system

Probable cause

The throttle valve controller and the engine-ECU send a cancel holding information
to the engine-ECU via a cancel latch signal line and the serial communication line.
This diagnosis code is output if there is a failure in the cancel latch signal line, or
a disaccord in the communication data.

Malfunction of the connector

Malfunction of the harness

Malfunction of the throttle vale controller
Malfunction of the auto-cruise control-ECU

| Check the following connectors: B-118, B-116 L—» Repair
OK
A
i Check trouble symptom. |
NG
\ OK

Checkthe harness between the throttle valve controller and engine- 4>! Replace the throttle valve controller. |

ECU, and repair if necessary.

1

‘NG

| Check trouble symptom. |

Repair

NG

[ Replace the engine-ECU. '
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Code No. 22 Stop lamp switch system

Probable cause

This diagnosis code is output when the throttle valve controller detects a failure in

the stop lamp switch output.

o Malfunction of the connector or harness wire
® Malfunction of the stop lamp switch
e Malfunction of the throttle valve controller

ﬁo the stop lamps illuminate normally?

Yes

\

Measure at the throttle valve controller connector B-118.
e Disconnect the connector and measure at the harness side.
(1) Voltage between 25 and body earth

OK:

0 V (Stop lamp switch: OFF)

System voltage {Stop lamp switch: ON})
(2) Continuity between 26 and body earth

OK:

Continuity (Stop lamp switch: ON)

No continuity (Stop lamp switch: OFF)

Mheck the stop lamp circuit.

OK

Y

(1)NG Check the following connectors:
B-43, B-113, B-118
oK i NG
‘} Repair
! Check trouble symptom.
@ING ' NG
Check the throttle valve controller and stop lamp switch, and repair
if necessary.
Check the following connectors:
B-118, B-113, B-43, B-76X
OK NG
Y Repair
Check trouble symptom. —|
NG
Y
Check the harness between the throttle valve controller and stop
lamp switch, and earth, and repair if necessary.
NG

Measure at engine-ECU connector B-115.
o Disconnect the connector and measure at the harness side.
e \Voltage between 63 and body earth

OK:

0 V (Stop lamp switch: OFF)

System voltage (Stop lamp switch: ON)

OK

Y

[ﬁeplace the throttle valve controller.

» Check the following connectors:

B-16, B-115

oK lNG

Repair

Y

Check trouble symptom.

lNG

Check the harness between the engine-ECU and the stop lamp
switch, and repair if necessary.
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Code No. 23 Engine-ECU system Probable cause

This diagnosis code is output if the engine-ECU system is defective as follows: | @ Malfunction of the connector
e Communication error between the throttle valve controller and the engine-ECU | ® Malfunction of the harness

e Malfunction of the throttle position sensor ® Malfunction of the engine-ECU

e Malfunction of the accelerator pedal position sensor

e Malfunction of the throttle control servo

o Malfunction of the vehicle speed sensor

MUT-II Self-Diag code - —»| Carry out the troubleshooting regarding the GDI system.
Confirm diagnosis code regarding the GDI system. Diagnosis | (Refer to GROUP 13J.)

code output
No Diagnosis code output

Y
l Replace the engine-ECU. |

INSPECTION CHART FOR TROUBLE SYMPTOMS

Trouble symptom Inspection Reference page
procedure No.

Communication with MUT-II is not possible. 1 17-8
Auto-cruise control is | Even if brake pedal is depressed 2 17-8
not cancelled.

Even if clutch pedal is depressed <M/T> 3 17-9

Even if select lever is set to N range <A/T> 4 17-9

Even if CANCEL switch is set to ON 5 17-10
Auto-cruise control cannot be set. 6 17-10
Hunting (repeated acceleration and deceleration) occurs at the set vehicle speed. | 7 17-11
When the MAIN switch of the auto-cruise control switch is turned on, the | 8 17-11

auto-cruise control indicator lamp does not illuminate. (However, the auto-cruise
control is normal.)
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INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS

Inspection Procedure 1

Communication with MUT-II is not possible. Probable cause

If the MUT-II can not also communicate with the systems other than the GDI system, | ® Malfunction of the connector or harness

the diagnosis line circuit may be defective. If the MUT-II can not communicate with | ® Malfunction of the auto-cruise control switch
only the GDI system and the auto-cruise control system, the harness wire between | ® Malfunction of the throttle valve controller
the engine-ECU and the diagnosis connector, may be defective. e Malfunction of the engine-ECU

In addition, if the the MUT-II can not communicate with only the auto-cruise control
system, the auto-cruise control switch circuit may be defective.

Can the MUT-II communicate with the other systems (except the No Refer to GROUP 13J - Troubleshooting
GDI system)? (Inspection procedure 1).
Yes
‘} No
rCan the MUT-II communicate with the GDI system? l——» Refer to GROUP 13J - Troubleshooting
Yes (Inspection procedure 2).

\

Check the auto-cruise control switch input signal
(Refer to Inspection Procedure 9, P.17-12.)

Inspection Procedure 2

Auto-cruise control can not be cancel even if brake pedal | Probable cause
is depressed.

The cause is probably a malfunction of the stop lamp switch, or the stop lamp circuit. | ® Malfunction of the connector or the harness
e Malfunction of the stop lamp switch
® Malfunction of the throttle valve controller
e Malfunction of the engine-ECU
l Is the stop lamp switch installed correctly? W——» Repair

Yes
Y

Follow the INSPECTION PROCEDURE FOR DIAGNOSIS CODE
No. 22 - Stop lamp switch system (Refer to P.17-6.)
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Inspection Procedure 3

Even if clutch pedal is depressed, auto-cruise control is | Probable cause
not cancelled. <M/T>

The cause is probably a malfunction of clutch switch or clutch switch circuit.

Malfunction of the clutch switch
Malfunction of the connector

Malfunction of the harness

Malfunction of the throttle valve controller

NG
Clutch switch check —————» Replace

‘OK
NG "
Measure at clutch switch connector B-01. ——-———————»I Check the following connectors: B-01, B-76X |
e Disconnect the connector and measure at the harness side. OK # NG
e Continuity between terminal (1) and body earth .
OK: Continuity ] Repair
OK | Check trouble symptom. |
NG
Y NG
Check the following connectors: ———— Repair
B-01, B-113, B-118 \
OK Check the harness between the clutch switch and body earth,
and repair if necessary.
/
Check trouble symptom.
*NG
OK

Check the harness between the clutch switch and the throttle valve ——————| Replace the throttle valve controller.
controller.

iNG

Repair

Inspection Procedure 4

Even if select lever is set to N range, auto-cruise control | Probable cause
is not cancelled. <A/T>

The cause is probably a defective inhibitor switch circuit. ® Malfunction of the connector or harness
e Malfunction of the inhibitor switch

o Malfunction of the throttle valve controller

Check the following connectors: NG
A-33, B-118 ————— Replace
OK
Y oK
Check trouble symptom. '——» Check the harness between the inhibitor switch and the throttle
valve controller.
oK lNG
Repair

Replace the throttle valve controller.
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Inspection Procedure 5

Even if auto-cruise control CANCEL switch is set to ON,
auto-cruise control is not cancelled.

Probable cause

The cause is probably an open-circuit in the circuit inside the CANCEL switch.

e Malfunction of the auto-cruise control switch

[ Replace the auto-cruise control switch.

Inspection Procedure 6

Auto-cruise control cannot be set. Probable cause
The cause is probably that the fail-safe function is cancelling auto-cruise control. | ® Malfunction of the auto-cruise control switch
In this case, the MUT-II can be used to check the trouble symptoms in each system | ® Malfunction of the harnesses or connectors
by inspecting the diagnosis codes. The MUT-II can also be used to check if the | ® Malfunction of the control switch
circuits of each input switch are normal or not by inspecting the input switch codes. | ® Malfunction of the throttle valve controller
e Malfunction of the engine-ECU
No
rCan the auto-cruise control communicate with the MUT-II? }———» Follow inspection procedure for trouble symptoms No. 1
Yes (Refer to P.17-8.)
! (1)Yes
MUT-II Self-Diag code ————>| INSPECTION CHART FORDIAGNOSIS CODES (RefertoP.17-5.) |
(1) Is a diagnosis code regarding the auto-cruise control
output?
i i i ? 2)Yes
(2) Is a diagnosis code regarding the GDI system output’ @) Carry out the troubleshooting regarding the GDI system
No (Refer to GROUP 13J.)
NG
MUT-II Data list »| Check the control switch input system
02 SET switch (Inspection procedure 9. P.17-12.)
OK
\
MUT-II Data list NG | Follow inspection procedures for trouble symptom Nos. 3 or 4
07 Clutch switch <M/T> or inhibitor switch <A/T> | (Refer to P.17-9.)
¢OK

| Replace the throttle valve controller. |

NG
[ Check trouble symptoms. |———>| Replace the engine-ECU.
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Inspection Procedure 7

Hunting (repeated acceleration and deceleration) occurs | Probable cause
at the set vehicle speed.

The cause is probably a malfunction of vehicle speed sensor or throttle control servo.
In either case, a diagnosis code regarding the GDI system must be confirmed.

Malfunction of the connector and harness
Malfunction of the vehicle speed sensor
Malfunction of the throttle control servo
Malfunction of the throttle valve controller
Malfunction of the engine-ECU

Yes

MUT-Il Self-Diag code Follow the troubleshooting regarding the GDI system
Is a diagnosis code regarding the GDI system output? (Refer to GROUP 13J).

iNo

| Replace the throttle valve controller. ’

i

NG -
| Check trouble symptoms. }————>| Replace the engine-ECU. J

Y

Inspection Procedure 8

When the MAIN switch of the auto-cruise control switch is | Probable cause
turned on, the auto-cruise control indicator lamp does not
illuminate. (However, the auto-cruise control is normal.)

There may be a burnt-out bulb or a malfunction of the auto-cruise control indicator | @ Burnt-out bulb
lamp circuit. ® Malfunction of the connector and harness
e Malfunction of the engine-ECU

NG

Auto-cruise control indicator lamp bulb check }—» Replace
OK
Y NG
Measure at combination meter connector B-05. 4>| Check the following connector: B-05 |
e Disconnect the connector and measure at the harness side.
® [gnition switch: ON OK iNG
e \oltage between terminal (32) and body earth .
OK: System voltage Y Repair
OK | Check trouble symptom. |
NG
Check the harness between the J/B and the combination meter,
and repair if necessary.
. ) NG
Measure at engine-ECU connector B-114. | Check the following connectors: B-05, B-113, B-114 ]
e Disconnect the connector and measure at the harness side.
e Ignition switch: ON oK l NG
e \Voltage between terminal (28) and body earth
OK: System voltage Repair
oK v P
Check trouble symptom. J
\ NG
Replace the engine-ECU. ] Y

Check the harness between the combination meter and the engine-
ECU, and repair if necessary.
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Inspection Procedure 9

Auto-cruise control switch input system check

| Auto-cruise control switch check (Refer to P.17-18.)

lOK

| Clock spring check (Refer to GROUP 52B.)

lOK

Measure at auto-cruise control switch connector B-62.
e Disconnect the connector and measure at the harness side.
e Ignition switch: ON
e \oltage between terminal (1) and body earth
OK: System voltage

OK

Y

Measure at throttle valve controller connector B-118.
e Disconnect the connector and measure at the harness side.
e |Ignition switch and auto-cruise control MAIN switch: ON
e \/oltage between terminal (12) and body earth

OK: System voltage

NG

OK

Measure at throttle valve controller connector B-118.
e Disconnect the connector and measure at the harness side.
e Ignition switch and auto-cruise control MAIN and CANCEL
switches: ON
e \oltage between terminal (10) and body earth
OK: System voltage

NG

OK

| Replace the throttle valve controller.

DATA LIST REFERENCE TABLE

NG
}—> Replace

NG

’——————» Replace

NG _Check the following connectors: B-62, B-59, B-50, B-53

OK lNG
Repair

Check trouble symptom.

NG
Y
Check the harness between the ignition switch and the auto-cruise
control switch.

= »[ Check the following connectors; B-62, B-59, B-113, B-118 |

OK yNG
Y Repair

| Check trouble symptom. |
NG

Y
Check the harness between the auto-cruise control switch and
the throttle valve controller, and repair if necessary.

L&l Check the following connectors: B-62, B-59, B-113, B-118 |

OK ; NG
Repair

| Check trouble symptom. |
NG

Check the harness between the auto-cruise control switch and
the throttle valve controller, and repair if necessary.

For the data, which is input to the throttle valve controlier and the engine-ECU, the following items can

be read out by using the MUT-IL.
HOW TO READ OUT DATA LIST

1. Connect the MUT-II to the 16-pin diagnosis connector.

Caution

Turn the ignition switch to LOCK (OFF) position before connecting and disconnecting the MUT-II.
2. Turn the ignition switch to ON, and then turn on the auto-cruise control MAIN switch.
3. Select “auto-cruise control” on the MUT-II menu, and then read out the data list.
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Iltem No. | Check item Check conditions Normal condition
01 Auto- MAIN MAIN switch: ON ON
cruise
control MAIN switch: OFF OFF
switch
02 W SET SET switch: ON ON
SET switch: OFF OFF
03 RESUME | RESUME switch: ON ON
RESUME switch: OFF OFF
04 CANCEL | CANCEL switch: ON ON
CANCEL switch: OFF OFF
05 Stop lamp switch Brake pedal: Depressed ON
Brake pedal: Released OFF
06 Stop lamp switch Brake pedal: Depressed OFF
Brake pedal: Released ON
07 Clutch switch <M/T> | Clutch pedal: Depressed ON
Clutch pedal: Released OFF
Inhibitor switch Selector lever: N position ON
<A/T>
Selector lever: Other than N position OFF
08 Accelerator pedal Accelerator pedal: Released ON
position switch
Accelerator pedal: Depressed OFF
09 Auto-cruise control Auto-cruise control: Activated ON
Auto-cruise control: No activated OFF
10 Vehicle speed Road test the vehicle The speedometer and
sensor the MUT-II display the
same value.
11 Throttle position Accelerator pedal: Released 450 - 800 mV
sensor (1st channel)

Accelerator pedal: Depressed The more deeply the
pedal is depressed, the
higher value the MUT-II
displays

Accelerator pedal: Fully depressed 4,200 - 4,900 mV

12 Accelerator pedal Accelerator pedal: Released 935 -1,135 mV

position sensor
(2nd channel)

Accelerator pedal: Depressed

The more deeply the
pedal is depressed, the
higher value the MUT-II
displays

Accelerator pedal: Fully depressed

4,000 mV or more
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CHECK AT THE THROTTLE VALVE CONTROLLER TERMINALS

il

112]3[alsl6|7]8]9

10

1112013

14]15|16]17|18[19]20[21|22

23

24/25[26

00009994

Terminal | Check item Check conditions Normal condition
No.
1 Throttle con- Ignition switch: ON Value changes
’g:' )servo Accelerator pedal: Fully depressed position to released position
+
9 Throttle con-
trol servo
(B+)
14 Throttle con-
trol servo
(A-)
15 Throttle con-
trol servo
(B-)
2 Throttle con- Ignition switch: ON System voltage
trol servo
power supply
3,4,16 | Earth - oV
5 Power supply | Ignition switch: ON System voltage
6 Sensor power | Ignition switch: ON 45-55V
supply
7 Throttle posi- | Ignition switch: ON Accelerator pedal: Released | 0.4 -0.8V
tion sensor
(1st channel) Accelerator pedal: Fully de- | 42-49V
pressed
10 Auto-cruise Ignition switch: ON SET switch: ON Approximately 3 V
control switch | MAIN switch: ON
RESUME switch: ON Approximately 6 V
CANCEL switch: ON System voltage
All swishes: OFF oV
11 Clutch switch | Ignition switch: ON Clutch pedal: Depressed oV
<M/T>
Clutch pedal: Released 8-14V
Inhibitor Ignition switch: ON Selector lever: N or P [0V
switch <A/T> position
Selector lever: Other than | 8 -14V
the above
12 Auto-cruise Ignition switch: ON MAIN switch: ON System voltage
control switch
MAIN switch: OFF oV
17 Sensor earth | - oV
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Terminal | Check item Check conditions Normal condition
No.
20 Accelerator Ignition switch: ON Accelerator pedal: Released | 0.9-1.2V
pedal position
sensor Accelerator pedal: Fully 4V or more
(2nd channel) depressed
22 Ignition Ignition switch: ON System voltage
switch (IG)
23 Auto-cruise Auto-cruise control: Activated ov
control cancel
latch signal Auto-cruise control: Not activated System voltage
25 Stop lamp Brake pedal: Depressed System voltage
switch
Brake pedal: Released oV
26 Stop lamp Ignition switch: ON Brake pedal: Depressed oV
switch
Brake pedal: Released System voltage




17'16 ENGINE 'AND EMISSION CONTROL ' - Auto-cruise Control System <4G9-GDI>

MAIN
Switch: ON

/  ACC/RESI)
// [CRUGEJON/OFF

( COAST/SETY|

Auto-cruise

control switch DO0710055

jL,_ﬂu

Auto-cruise
indicator lamp

AX0084BN

ACC/RESA
/ [CRUISEJON/OFF

\ COASTISET

1 (B)eonooss

ON-VEHICLE SERVICE

The other items than the below are the same as the ones
for 4G9-MPI.

AUTO-CRUISE CONTROL SWITCH CHECK
AUTO-CRUISE MAIN SWITCH CHECK

1.
2.

Turn the ignition key to ON.

Check to be sure that the indicator lamp within the
combination meter illuminates when the MAIN switch is
switched ON.

AUTO-CRUISE CONTROL SETTING

1.

2
3.
4

Switch ON the MAIN switch.

Drive at the desired speed within the
approximately 40 - 200 km/h.

Push the auto-cruise control switch in the direction of
arrow (B).

Check to be sure that when the switch is released the
speed is the desired constant speed.

NOTE

If the vehicles speed decreases to approximately 15 km/h
below the set speed because of climbing a hill for example,
the auto-cruise control will be cancelled.

range of

SPEED-INCREASE SETTING

1.
2.

3.

Set to the desired speed.

Push the auto-cruise control switch in the direction of
arrow (A).

Check to be sure that acceleration continues while the
switch is hold, and that when it is released the constant
speed at the time when it was released becomes the
driving speed.

NOTE

Acceleration can be continued even if the vehicle speed
has passed the high-speed limit (approx. 200 km/h). But
the speed when the auto-cruise control switch is released
will be recorded as the high-speed limit.
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SPEED-REDUCTION SETTING

1.
2.

3.

Set to the desired speed.

Push the auto-cruise control switch in the direction of
arrow (B).

Check to be sure that deceleration continues while the
switch is pressed, and that when it is released the constant
speed at the time when it was released becomes the
driving speed.

NOTE

When the vehicle speed reaches the Ilow limit

(approximately 40 km/h) during deceleration, the
auto-cruise control will be cancelled.

RETURN TO THE SET SPEED BEFORE CANCELLATION
AND AUTO-CRUISE CONTROL CANCELLATION

1.
2.

Set the auto-cruise speed control.

When any of the following operations are performed while

at constant speed during auto-cruise control, check if

normal driving is resumed and deceleration occurs.

a. The auto-cruise control switch is pushed in the
direction of arrow (C).

b. The brake pedal is depressed.

c. The clutch pedal is depressed. <M/T>

d. The selector lever is moved to the “N” range. <A/T>

When the auto-cruise control switch is pushed in the

direction of arrow (A) at a vehicle speed of 40 km/h or

higher, check if the vehicle speed returns to the speed

before auto-cruise control driving was cancelled, and

constant speed driving occurs.

When the MAIN switch is turned to OFF while driving

at constant speed, check if normal driving is resumed

and deceleration occurs.



17-18 ENGINE AND EMISSION CONTROL ' - Auto-cruise Control System <4G9-GDI>

LR

0310105
;
MAIN
OFF} OFF$4 OFF
4 4 $ OFF Y ON
ON ~® ON 2
canl  SETN  REs [
3 2

0310106
00008225

AUTO-CRUISE CONTROL

INSPECTION
AUTO-CRUISE CONTROL SWITCH CHECK

Measure the resistance between the terminals when each
of the SET, RESUME, CANCEL and MAIN switches is pressed.
If the values measured at this time correspond to those in
the table below, then there is no problem.

Switch position Resistance between terminals
Switch OFF No continuity

CANCEL  switch: | Terminals 1 and 3 Approx. 3.9 kQ
ON

Terminals 2 and 3 | Approx. 0 Q

RESUME switch: | Terminals 1 and 3 | Approx. 4.8 kQ
ON Terminals 2and 3 | Approx. 910 Q

SET switch: ON Terminals 1 and 3 | Approx. 4.1 kQ2
Terminals 2 and 3 | Approx. 220 Q

MAIN switch: ON Terminals 1 and 2 | Approx. 3.9 kQ
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GENERAL
OUTLINE OF CHANGES

The service procedures have been revised due to the following changes:
® The purge port vacuum characteristics has been changed <MPI>.

e The purge port nipple has been relocated <GDI>.

e The catalytic converter has been changed.

SPECIAL TOOL

Tool Number Name Use
MD998770 Oxygen sensor Removal/Installation of oxygen sensor
wrench
&
0998770

VACUUM HOSE
VACUUM HOSE PIPING DIAGRAM

<MPI>
Positive g =] Air cleaner
crankcase S = I
ventilation % oop
(PCV) T /7
valve o A JJ

~ Fuel pressure l
{iﬂ regulator
< D4-spec. A Injector J
vehicles for Germany>
——— — :__:::::::::::::_l i

[_SO:XSQ;” ! e EGR valve

{ EGR control Purge control

' ) solenoid valve solenoid valve

I Catalytic <Except D4-spec.

i converter vehicles for Germany>

|

|

|

|

|
7l

Catalytic converter

Canister

9FU0961
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<GDI>

From fuel pump (low pressure)

To fuel tank

Throttle control servo
Air cleaner
L
High pressure fuel 0 M = ooe i < Air

Y

&

regulatorassembly

[ — EGR valve
L (Stepper motor)
Positive y
crankcase Canister
ventilation b
(PCV) ‘%e———— |njector
valve

Purge control
solenoid valve

Fuel pump
(high pressure)

Oxygen sensor

Catalytic converter
(Lean NOy + three-way)

9FU0933
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VACUUM CIRCUIT DIAGRAM
<MPI>

Intake manifold

Throttle body

/

L

To

4

combustion

chamber<—

From air
cleaner

i

Fuel
pressure
regulator

Vacuum hose colour

EGR control
solenoid valve
(ON: CLOSE)

B: Black
G: Green
L: Light blue
L. Ligh EGR valve
Y. Yellow a-o
Purge control
solenoid valve
(ON: OPEN)
Canister 9FU0962
<GDI>
Intake manifold Throttle body

l'l'l

To

combustion
chamber

From air
cleaner

<=

Purge control
solenoid valve

(ON: OPEN)
Vacuum hose colour

B: Black
R: Red

Canister

W6048AE
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EVAPORATIVE EMISSION CONTROL SYSTEM

SYSTEM DIAGRAM

<MPI>
Throttle body
From fuel tank 5—
Canister Purge control
solenoid valve
(ON: Open) Control
relay
Battery
<GDI>

Throttle body

[

Engine-ECU

Air flow sensor

Engine coolant
temperature sensor

| Intake air temperature sensor

| _ Barometric pressure sensor

\

Canister
From fueltank

pn

NI
\ooy

bo

°
a

Purge control
solenoid valve
(ON: Open)

Battery

\

Control
relay

i— il

/\

| ib—o—"o—

9FU0960

|

— D

Engine-ECU

Air flow sensor
-

Engine coolant

» temperature sensor

» Intake air temperature sensor

» Barometric pressure sensor

6EM0679
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Vacuum hose
(red stripe)

W6011AJ

Purge port
vacuum nipple

i@O

9FU0963

Vacuum

Engine speed (r/min)

3FU262

Purge port
vacuum nipple

W6012AJ

PURGE CONTROL SYSTEM CHECK <GDI>

1. Disconnect the vacuum hose (red stripe) from the intake
manifold, and connect it to a hand vacuum pump.

2. Plugthe nipple from which the vacuum hose was removed.

3. When the engine is cold or hot, apply a vacuum of 53
kPa, and check the condition of the vacuum.

When engine is cold
(Engine coolant temperature: 40°C or less)

Engine condition Normal condition
Atidle

3,000 r/min

Vacuum is maintained

When engine is hot
(Engine coolant temperature: 80°C or higher)

Engine condition

Normal condition

Atidle

Vacuum is maintained

3,000 r/min (fore

Vacuum will leak.

approximately 3 minutes
after the engine is started.)

PURGE PORT VACUUM CHECK <MPI>

1. Disconnect the vacuum hose (red stripe) from the throttle
body purge vacuum nipple and connect a hand vacuum
pump to the nipple.

2. Start the engine and check that the vacuum remains fairly
constant after racing the engine.

NOTE
If vacuum changes, it is possible that the throttle body

purge port may be clogged and require cleaning.

PURGE PORT VACUUM CHECK <GDI>

1. Disconnect the vacuum hose (red stripe) from the intake
manifold purge vacuum nipple and connect a hand
vacuum pump to the nipple.
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Vacuum 2. Start the engine and check that the vacuum remains fairly
constant after racing the engine.

NOTE
If vacuum changes, it is possible that the intake manifold
purge port may be clogged and require cleaning.

\

Engine speed (r/min) aFu262
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CATALYTIC CONVERTER
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation
Under Cover Removal and Installation

<MPI-D3 spec.>

9

13 Nm\8>®®®,!

13 Nm 9
<MPI-D4 spec.>

13 Nm\m@)@/‘

B

2 AX0040BN
Removal steps
4Ap A4 1. Oxygen sensor 7. Front exhaust pipe
2. Self-locking nut 8. Front exhaust pipe bracket
3. Gasket 9. Hunger
4. Front catalytic converter 10. Self-locking nut
<MPI-D4 spec.> 11. Gasket
5. Bolt 12. Catalytic converter
6. Gasket
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<GDI-D3 spec.>

<GDI-D4 spec.>

50 Nm
T )50 Nm

13 Nm e\ﬁ 44 Nm
7\@, 00 O 80 Nm
1

Removal steps

. Oxygen sensor
. Self-locking nut
. Gasket

<4A> pAY

1
2
3
4.
5
6

Bolt

. Gasket
. Front exhaust pipe

AX0041BN

7. Front exhaust pipe bracket
8. Hunger

9. Self-locking nut

10. Gasket

11. Catalytic converter

MD998770

REMOVAL SERVICE POINT
<4Ap- OXYGEN SENSOR REMOVAL

INSTALLATION SERVICE POINT
PAQOXYGEN SENSOR INSTALLATION

AO3M0032
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