COOLING

General Description

1. General Description

A: SPECIFICATION

Cooling system

Electric fan + Forced engine coolant
circulation system

Total engine coolant capacity

2 (US qt, Imp qt)

Approx. 6.6 (7.0, 5.8)

Type Centrifugal impeller type
E;'f:harge ¢ (US gal, Imp gal) /min. 200 (52.8, 44.0)
Discharge performance Pump speed — Discharge pressure 6,000 rpm — 225.4 kPa (23.0 mAq)
Water pump Engine coolant temperature 80°C (176°F)
Impeller diameter mm (in) 76 (2.99)
Number of impeller vanes 8
Pump pulley diameter mm (in) 60 (2.36)
Clearance between impeller and pump case mm (in) | Standard 0.5 —1.5(0.020 — 0.059)
Type Wax pellet type
Starting temperature to open 82 — 86°C (180 — 187°F)
Thermostat | Fully opens 91°C (196°F)
Valve lift mm (in) 9.0 (0.354) or more
Valve bore mm (in) 35 (1.38)
. Main fan W 120
Motor input
Radiator fan SUl,) fan w 120 -
. Main fan 320 mm (12.6 in)/5
Fan diameter / Blade :
Sub fan 320 mm (12.6 in)/7
Type Down flow
Core dimensions Width x Height x Thickness mm (in) (276?3;: ?3328 2 (1)%3)
Positive Standard | 93 — 123 (0.95 — 1.25, 14 — 18)
. . pressure N
Radiator Pressure range in side Limit 83 (0.85, 12)
which cap valve is kPa (kg/cmz, psi) Negative
open pressure | Standard —1.0—-4.9
side (-0.01 —-0.05, -0.1 — -0.7)
Fins Corrugated fin type
;iiervo'r Capacity 2 (US qt, Imp qt) 0.45 (0.48, 0.40)
Recommended materials Iltem number Alternative
SUBARU SUPER COOLANT o
Coolant SUB,(ACF?S cSelrJ]tF:Zt;dC;(y)ngANT -
- K0670Y0001
(Diluted type)
Water for dilution Distilled water — Soft water or tap water
gg?é)rlwltn 9 system protective Cooling system conditioner SOA345001 —
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General Description
COOLING

B: COMPONENT
1. WATER PUMP

C0-02572
(1) Water pump ASSY (6) Thermostat cover Tightening torque:N-m (kgf-m, ft-Ib)
(2) Gasket (7) Water by-pass pipe T1: 6.4(0.7,4.7)
(3) Heater by-pass hose (8) Clip T2: 9(0.9, 6.6)
(4) Thermostat (9) Water pump sealing T3: First12 (1.2, 8.9)
Second 12 (1.2, 8.9)
(5) Gasket
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2. RADIATOR AND RADIATOR FAN

(8)

CO-02745
(1) Radiator lower cushion (10) Radiator sub fan shroud (19) Radiator cap
(2) Radiator (11) Radiator main fan shroud
(8) Radiator upper cushion (12) Radiator main fan Tightening torque:N-m (kgf-m, ft-Ib)
(4) Radiator upper bracket (13) Radiator sub fan T1: 3.4(0.3, 2.5)
(5) Clip (14) Main fan motor T2: 5(0.5, 3.7)
(6) Radiator inlet hose (15) Sub fan motor T3: 7.5(0.8,5.5)
(7) Engine coolant reservoir tank cap  (16) Radiator outlet hose T4: 12 (1.2, 8.9)
(8) Over flow hose (17) Radiator drain plug
(9) Engine coolant reservoir tank (18) O-ring
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C: CAUTION

* Wear appropriate work clothing, including a cap, protective goggles and protective shoes when performing
any work.

* Remove contamination including dirt and corrosion before removal, installation or disassembly.

* Keep the disassembled parts in order and protect them from dust and dirt.

» Before removal, installation or disassembly, be sure to clarify the failure. Avoid unnecessary removal, in-
stallation, disassembly and replacement.

* Vehicle components are extremely hot after driving. Be wary of receiving burns from heated parts.

» Be sure to tighten fasteners including bolts and nuts to the specified torque.

* Place shop jacks or rigid racks at the specified points.

» Before disconnecting connectors of sensors or units, be sure to disconnect the ground cable from battery.
* Prepare a container and cloth to prevent scattering of engine coolant when performing work where engine
coolant can be spilled. If the fuel spills, wipe it offimmediately to prevent from penetrating into floor or flowing
out for environmental protection.

* Follow all government and local regulations concerning disposal of refuse when disposing engine coolant.

D: PREPARATION TOOL
1. SPECIAL TOOL

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
499977100 CRANK PULLEY Used for removing and installing the crank pul-
WRENCH ley.

ST-499977100

499977500 CAM SPROCKET Used for removing and installing intake cam
WRENCH sprocket and exhaust cam sprocket.
|
s/
) g
ST-499977500
1B022XU0 SUBARU SELECT | Used for troubleshooting the electrical system.

MONITOR Il KIT

ST1B022XU0
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COOLING

General Description

2. GENERAL TOOL

TOOL NAME

REMARKS

Circuit tester

Used for measuring resistance and voltage.

Radiator cap tester

Used for checking radiator and radiator cap.
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Radiator Fan System

COOLING
2. Radiator Fan System
A: WIRING DIAGRAM
.
TO POWER SUPPLY CIRCUIT
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Radiator Fan System
COOLING

B: INSPECTION

Operating condition:

Radiator fan operates depending on the radiator fan operation mode related to engine coolant temperature
or the radiator fan operation mode related to A/C compressor load, whichever is higher as an operation
mode.

» Radiator fan operation mode related to engine coolant temperature

3) . > (B)
(4) (5)(6) (7)
C0-02661
(A) Radiator fan operation mode (B) Engine coolant temperature
(1) High-Speed (4) 96°C (205°F) (7) 100°C (212°F)
(2) Low-Speed (5) 97.5°C (207°F)
(3) OFF (6) 98°C (208°F)
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Radiator Fan System

COOLING
¢ Radiator fan operation mode related to A/C compressor load
(A)
\
) 2
@)}-- — 1
(3) = (B)
(4) 6) (6 (7)
CO-02662
(A) Radiator fan operation mode (B) A/C compressor refrigerant pres-
sure
(1)  High-Speed (4) 0.8 MPa (8.16 kgf/cm?, 116 psi) (7) 1.5 MPa (15.30 kgf/cm?, 218 psi)
(2) Low-Speed (5) 1.125 MPa (11.47 kgf/cm?, 163
psi)
(8) OFF (6) 1.25MPa (12.75 kgf/cmz, 181 psi)
DIAGNOSIS:
Radiator main fan and radiator sub fans do not rotate under the above operating conditions.
Step Check Yes No
1 CHECK OPERATION OF RADIATOR FAN. |Do the radiator main fans and |Go to step 2. Go to step 3.

1) Connect the delivery mode fuse.
2) Turn the ignition switch to ON.

3) Using the Subaru Select Monitor, check the

forced operation of the radiator fan relay.
NOTE:

radiator sub fans rotate at low
speed?

* When performing a forced operation radiator
fan relay check using the Subaru Select Moni-
tor, the radiator main fan and radiator sub fan
will repeat low speed revolution — high speed
revolution — OFF in this order.

e Subaru Select Monitor

For detailed operation procedures, refer to “PC
application help for Subaru Select Monitor”.
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Radiator Fan System

COOLING

Step

Check

Yes

No

CHECK OPERATION OF RADIATOR FAN.

1) Connect the delivery mode fuse.

2) Turn the ignition switch to ON.

3) Perform the compulsory operation check for
the radiator fan relay using Subaru Select Mon-
itor.

NOTE:

* When performing a forced operation radiator
fan relay check using the Subaru Select Moni-
tor, the radiator main fan and radiator sub fan
will repeat low speed revolution — high speed
revolution — OFF in this order.

e Subaru Select Monitor

For detailed operation procedures, refer to “PC
application help for Subaru Select Monitor”.

Do the radiator main fans and
radiator sub fans rotate at high
speed?

Radiator main fan
system is normal.

Go to step 27.

CHECK POWER SUPPLY TO SUB FAN RE-
LAY.
1) Turn the ignition switch to OFF.
2) Remove the sub fan relay from A/C relay
holder.
3) Measure the voltage between sub fan relay
connector and chassis ground.

Connector & terminal

(B497) No. 10 (+) — Chassis ground (-):

Is the voltage 10 V or more?

Go to step 4.

Go to step 5.

CHECK POWER SUPPLY TO SUB FAN RE-
LAY.
1) Turn the ignition switch to ON.
2) Measure the voltage between sub fan relay
connector and chassis ground.
Connector & terminal
(B497) No. 13 (+) — Chassis ground (-):

Is the voltage 10 V or more?

Gotostep7.

Go to step 6.

CHECK FUSE.

1) Turn the ignition switch to OFF.
2) Remove the fuse No. 7.

3) Check the condition of fuse.

Is the fuse blown out?

Replace the fuse.

Repair the power
supply line.

CHECK FUSE.

1) Turn the ignition switch to OFF.
2) Remove the fuse No. 22.

3) Check the condition of fuse.

Is the fuse blown out?

Replace the fuse.

Repair the power
supply line.

CHECK SUB FAN RELAY.
1) Turn the ignition switch to OFF.
2) Measure the resistance between sub fan
relay terminals.
Terminals
No. 10— No. 11:

Is the resistance 1 MQ or
more?

Go to step 8.

Replace the sub
fan relay.

CHECK SUB FAN RELAY.
1) Connect the battery to terminals No. 12 and
No. 13 of the sub fan relay.
2) Measure the resistance between sub fan
relay terminals.
Terminals
No. 10— No. 11:

Is the resistance less than 1 Q7?

Go tostep 9.

Replace the sub
fan relay.
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COOLING
Step Check Yes No

9 CHECK HARNESS BETWEEN SUB FAN RE- |Is the resistance less than 1 Q?|Go to step 10. Repair the open
LAY CONNECTOR AND SUB FAN MOTOR circuit of harness
CONNECTOR. between sub fan
1) Disconnect the connector from the sub fan relay connector
motor. and sub fan motor
2) Measure the resistance of harness between connector.
sub fan relay connector and sub fan motor con-
nector.

Connector & terminal
(B482) No. 1 — (B497) No. 11:

10 CHECK HARNESS BETWEEN SUB FAN MO- |Is the resistance less than 1 Q?|Go to step 11. Repair the open
TOR CONNECTOR AND MAIN FAN RELAY 2 circuit of the har-
CONNECTOR. ness between sub
1) Remove the main fan relay 2 from A/C relay fan motor connec-
holder. tor and main fan
2) Measure the resistance of harness between relay 2 connector.
sub fan motor connector and main fan relay 2
connector.

Connector & terminal
(B482) No. 2 — (B497) No. 18:

11 CHECK FOR POOR CONTACT. Is there poor contact of the sub |Repair the poor Go to step 12.
Check poor contact of sub fan motor connector. |fan motor connector? contact of sub fan

motor connector.

12 CHECK SUB FAN MOTOR. Does the radiator sub fan Go to step 13. Replace the sub
Connect the battery positive (+) terminal to ter- |rotate? fan motor.
minal No. 1 of the sub fan motor, and the ground
(-) terminal to terminal No. 2.

13 CHECK MAIN FAN RELAY 2. Is the resistance less than 1 Q?|Go to step 14. Replace the main
Measure the resistance between main fan relay fan relay 2.

2 terminals.
Terminals
No. 21 — No. 18:

14 CHECK HARNESS BETWEEN MAIN FAN Is the resistance less than 1 Q?|Go to step 15. Repair the open
RELAY 2 CONNECTOR AND MAIN FAN MO- circuit of the har-
TOR CONNECTOR. ness between
1) Disconnect the connector from the main fan main fan relay 2
motor. connector and
2) Measure the resistance of the harness main fan motor
between main fan relay 2 connector and main connector.
fan motor connector.

Connector & terminal
(B473) No. 1 — (B497) No. 21:

15 CHECK GROUND CIRCUIT OF MAIN FAN Is the resistance less than 5 Q?|Go to step 16. Repair the open
MOTOR. circuit of the har-
Measure the resistance between main fan ness between the
motor connector and chassis ground. main fan motor

Connector & terminal connector and
(B473) No. 2 — Chassis ground: chassis ground or
poor contact of the
joint connector.

16 CHECK FOR POOR CONTACT. Is there poor contact of the Repair the poor Goto step 17.
Check poor contact of main fan motor connec- |main fan motor connector? contact of main fan
tor. motor connector.

17 CHECK MAIN FAN MOTOR. Does the radiator main fan Go to step 18. Replace the main

Connect the battery positive (+) terminal to ter-
minal No. 1 of the main fan motor, and the
ground (=) terminal to terminal No. 2.

rotate?

fan motor.
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Step

Check

Yes

No

18

CHECK HARNESS BETWEEN SUB FAN RE-
LAY CONNECTOR AND ECM.
1) Disconnect the connectors from ECM.
2) Measure the resistance between the sub
fan relay connector and ECM connector.
Connector & terminal
(B135) No. 11 — (B497) No. 12:

Is the resistance less than 1 Q7?

Go to step 19.

Repair the open
circuit of harness
between sub fan
relay connector
and ECM.

19 CHECK FOR POOR CONTACT. Is there poor contact of ECM  |Repair the poor Check the DTC.
Check for poor contact of ECM connector. connector? contact of ECM Repair the trouble
connector. cause. <Ref. to
EN(H4DOTC)(diag
)-42, Read Diag-
nostic Trouble
Code (DTC).>
20 CHECK MAIN FAN RELAY 1. Is the resistance 1 MQ or Go to step 21. Replace the main
1) Turn the ignition switch to OFF. more? fan relay 1.
2) Remove the main fan relay 1 from A/C relay
holder.
3) Measure the resistance between main fan
relay 1 terminals.
Terminals
No. 14 — No. 15:
21 CHECK MAIN FAN RELAY 1. Is the resistance less than 1 Q?|Go to step 22. Replace the main
1) Connect terminals No. 17 and No. 16 of the fan relay 1.
main fan relay 1 to the battery.
2) Measure the resistance between main fan
relay 1 terminals.
Terminals
No. 14 — No. 15:
22 CHECK HARNESS BETWEEN MAIN FAN Is the resistance less than 1 Q?|Go to step 23. Repair the open
RELAY 1 CONNECTOR AND MAIN FAN MO- circuit of the har-
TOR CONNECTOR. ness between
1) Disconnect the connector from the main fan main fan relay 1
motor. connector and
2) Measure the resistance of the harness main fan motor
between main fan relay 1 connector and main connector.
fan motor connector.
Connector & terminal
(B473) No. 1 — (B497) No. 15:
23 CHECK HARNESS BETWEEN MAIN FAN Is the resistance less than 1 Q?|Go to step 24. Repair the open
RELAY 1 CONNECTOR AND ECM. circuit of the har-
1) Disconnect the connectors from ECM. ness between
2) Measure the resistance between the main main fan relay 1
fan relay 1 connector and ECM connector. connector and
Connector & terminal ECM.
(B135) No. 12 — (B497) No. 16:
24 CHECK HARNESS BETWEEN MAIN FAN Is the resistance less than 1 Q?|Go to step 25. Repair the open
RELAY 2 CONNECTOR AND ECM. circuit of the har-
Measure the resistance between the main fan ness between
relay 2 connector and ECM connector. main fan relay 2
Connector & terminal connector and
(B135) No. 12 — (B497) No. 22: ECM.
25 CHECK FUSE. Is the fuse blown out? Replace the fuse. |Go to step 26.
1) Turn the ignition switch to OFF.
2) Remove the fuse No. 8 and 26.
3) Check the condition of fuse.
26 CHECK FOR POOR CONTACT. Is there poor contact of ECM | Repair the poor Repair the power

Check for poor contact of ECM connector.

connector?

contact of ECM
connector.

supply circuitto the
main fuse box.
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Step Check Yes No
27 CHECK OPERATION OF RADIATOR FAN. |Does the radiator sub fan Go to step 20. Go to step 28.
If the both fans do not rotate at high speed in the |rotate?
condition of step 2, check whether the radiator
sub fan is rotating.
28 CHECK GROUND CIRCUIT OF MAIN FAN Is the resistance less than 1 Q?|Go to step 29. Repair the open
RELAY 2. circuit of the har-
1) Remove the main fan relay 2 from A/C relay ness between
holder. main fan relay 2
2) Measure the resistance between main fan connector and
relay 2 connector and chassis ground. chassis ground or
Connector & terminal poor contact of the
(B497) No. 19 — Chassis ground: joint connector.
29 CHECK POWER SUPPLY TO MAIN FAN RE- |Is the voltage 10 V or more? Go to step 30. Repair the power
LAY 2. supply line.
1) Turn the ignition switch to ON.
2) Measure the voltage between main fan relay
2 connector and chassis ground.
Connector & terminal
(B497) No. 20 (+) — Chassis ground (-):
30 CHECK MAIN FAN RELAY 2. Is the resistance 1 MQ or Go to step 31. Replace the main
1) Turn the ignition switch to OFF. more? fan relay 2.
2) Remove the main fan relay 2.
3) Measure the resistance between main fan
relay 2 terminals.
Terminals
No. 18 — No. 19:
31 CHECK MAIN FAN RELAY 2. Is the resistance less than 1 Q?|Go to step 23. Replace the main

1) Connect the battery to terminals No. 20 and
No. 22 of the main fan relay 2.
2) Measure the resistance between main fan
relay 2 terminals.
Terminals
No. 18 — No. 19:

fan relay 2.
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3. Engine Coolant
A: REPLACEMENT

1. DRAINING OF ENGINE COOLANT

1) Lift up the vehicle.

2) Remove the under cover. <Ref. to EI-35, RE-
MOVAL, Front Under Cover.>

3) Remove the drain plug to drain engine coolant
into container.

NOTE:
Remove the radiator cap so that engine coolant will
drain faster.

/1 I

Q

D O ‘ F C0-02632

4) Install the drain plug.
5) Install the under cover. <Ref. to EI-35, INSTAL-
LATION, Front Under Cover.>

2. FILLING OF ENGINE COOLANT

1) Pour cooling system conditioner from the filler
neck of the radiator.

Cooling system protecting agent:
Refer to “SPECIFICATION” for cooling sys-
tem protecting agent. <Ref. to CO(H4DOTC)-
2, SPECIFICATION, General Description.>

2) Pour engine coolant into the radiator up to the

filler neck position.

Recommended engine coolant:
Refer to “SPECIFICATION” for recommended
engine coolant. <Ref. to CO(H4DOTC)-2,
SPECIFICATION, General Description.>

Engine coolant level:
Refer to “SPECIFICATION” for engine cool-
ant level. <Ref. to CO(H4DOTC)-2, SPECIFI-
CATION, General Description.>

Engine coolant concentration:
Refer to “ADJUSTMENT” for the recommend-
ed engine coolant concentration. <Ref. to
CO(H4DOTC)-15, ADJUSTMENT, Engine
Coolant.>

NOTE:

The SUBARU Super Coolant is especially made for
SUBARU engine, which has an aluminum cylinder
block, and contains anti-freeze and anti-rust
agents. Always use SUBARU Super Coolant, since
other coolant may cause corrosion.

3) Fill engine coolant into the reservoir tank up to
“FULL” level.

CO-02633

4) Close the radiator cap and start the engine.
Race 5 to 6 times at 3,000 rpm or less, then stop
the engine. (Complete this operation within 40 sec-
onds.)

5) Wait for one minute after the engine stops, and
open the radiator cap. If the engine coolant level
drops, add engine coolant into radiator up to the fill-
er neck position.

6) Perform the procedures 4) and 5) again.

7) Attach the radiator cap and reservoir tank cap
properly.

8) Start the engine and operate the heater at max-
imum hot position and the blower speed setting to
“LO.

9) Run the engine at 2,000 rpm or less until radiator
fan starts and stops.

NOTE:

Be careful with the engine coolant temperature
gauge to prevent overheating.

10) Stop the engine and wait until the engine cool-
ant temperature lowers to 30°C (86°F) or less.

11) Open the radiator cap. If the engine coolant lev-
el drops, add engine coolant into radiator up to the
filler neck position and reservoir tank to the “FULL”
level.

12) Attach the radiator cap and reservoir tank cap
properly.

13) Set the heater setting to maximum hot position
and the blower speed setting to “LO” and start the
engine. Perform racing at 3,000 rpm or less. If the
flowing sound is heard from heater core, repeat the
procedures from step 9).
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B: ADJUSTMENT

1. PROCEDURE TO ADJUST THE SUBARU SUPER COOLANT CONCENTRATION

CAUTION:

SUBARU Super Coolant concentration must be used from 50 to 60% to assure the best performance
of the anti-freeze and anti-rust agents.

To adjust the concentration of SUBARU Super Coolant according to temperature, find the proper SUBARU
Super Coolant concentration in the table, and add diluting water to the SUBARU Super Coolant (concentrat-
ed type) until it reaches the proper dilution.

Relationship of SUBARU Super Coolant concentration and freezing temperature
SUBARU Super Coolant concentration 50% 55% 60%
Freezing temperature —36°C (—33°F) —41°C (—42°F) —50°C (—58°F)

Recommended engine coolant and water for dilution:
Refer to “SPECIFICATION” for the recommended engine coolant and diluting water. <Ref. to
CO(H4DOTC)-2, SPECIFICATION, General Description.>
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4. Water Pump
A: REMOVAL

1) Remove the collector cover.

2) Remove the radiator. <Ref. to CO(H4DOTC)-21,
REMOVAL, Radiator.>

3) Remove the V-belts. <Ref. to ME(H4DOTC)-41,
REMOVAL, V-belt.>

4) Remove the crank pulley. <Ref. to
ME(H4DOTC)-43, REMOVAL, Crank Pulley.>

5) Remove the timing belt cover. <Ref. to
ME(H4DOTC)-45, REMOVAL, Timing Belt Cover.>
6) Remove the timing belt. <Ref. to ME(H4DOTC)-
50, REMOVAL, Timing Belt.>

7) Remove the automatic belt tension adjuster (A).
8) Remove the belt idler (B).

9) Remove the belt idler No. 2 (C).

Q\ C0-02726

10) Remove the cam sprocket LH. <Ref. to
ME(H4DOTC)-59, REMOVAL, Cam Sprocket.>
11) Remove the belt cover No. 2 LH.

Ulo

AN
2
\ ) cosr

12) Remove the tensioner bracket.

_/ ~
B il
= (@\» %77*@

2 B T
s neni Sl

ME-04984

13) Disconnect the hose from water pump.

14) Remove the water pump.

C0O-02608
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B: INSTALLATION

1) Install the water pump onto cylinder block LH.

NOTE:

* Use a new gasket.

* Use new water pump sealing.

* When installing the water pump, tighten the bolts
in two stages in alphabetical sequence as shown in
figure.

Tightening torque:
First:
12 N-m (1.2 kgf-m, 8.9 ft-Ib)
Second:
12 N-m (1.2 kgf-m, 8.9 ft-Ib)

C0O-02578

2) Install the hose to water pump.
3) Install the tensioner bracket.
Tightening torque:

24.5 N-m (2.5 kgf-m, 18.1 ft-Ib)

ME-04984

4) Install the belt cover No. 2 LH.

Tightening torque:
5 N-m (0.5 kgf-m, 3.7 ft-Ib)

/ CO-02577

5) Install the cam sprocket LH. <Ref. to
ME(H4DOTC)-59, INSTALLATION, Cam Sprock-
et.>

6) Install the belt idler No. 2 (C).

Tightening torque:
39 N-m (4.0 kgf-m, 28.8 ft-Ib)
7) Install the belt idler (B).

Tightening torque:

25 N-m (2.5 kgf-m, 18.4 ft-Ib)
8) Install the automatic belt tension adjuster (A)
with the tension rod held by a pin. <Ref. to
ME(H4DOTC)-52, AUTOMATIC BELT TENSION
ADJUSTER ASSEMBLY AND BELT IDLER, IN-
STALLATION, Timing Belt.>

Q§ C0O-02726

9) Install the timing belt. <Ref. to ME(H4DOTC)-53,
TIMING BELT, INSTALLATION, Timing Belt.>

10) Install the timing belt cover. <Ref. to
ME(H4DOTC)-48, INSTALLATION, Timing Belt
Cover.>

11) Install the crank pulley. <Ref. to ME(H4DOTC)-
43, INSTALLATION, Crank Pulley.>

12) Install the V-belts. <Ref. to ME(H4DOTC)-41,
INSTALLATION, V-belt.>

13) Install the radiator. <Ref. to CO(H4DOTC)-22,
INSTALLATION, Radiator.>

14) Install the collector cover.
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C: INSPECTION

1) Check the water pump bearing for smooth rota-
tion.

2) Check the water pump pulley for abnormalities.
3) Make sure the impeller is not abnormally de-
formed or damaged.

4) Inspect the clearance between impeller and
pump case.

Clearance between impeller and pump case:
Standard
0.5 — 1.5 mm (0.020 — 0.059 in)

C0O-00293

5) After water pump installation, check pulley shaft
for engine coolant leaks or noise. If leaks or noise
are noted, replace the water pump assembly.
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5. Thermostat

A: REMOVAL

1) Lift up the vehicle.

2) Remove the under cover. <Ref. to EI-35, RE-
MOVAL, Front Under Cover.>

3) Drain engine coolant. <Ref. to CO(H4DOTC)-
14, DRAINING OF ENGINE COOLANT, RE-
PLACEMENT, Engine Coolant.>

4) Disconnect the radiator outlet hose from thermo-
stat cover.

~—T 1 (I =—=—
5) Remove the thermostat cover, and then remove
the gasket and thermostat.

CO-02579

CO-02735

(A) Thermostat cover
(B) Gasket
(C) Thermostat

B: INSTALLATION

1) Install a gasket to thermostat.

NOTE:
Use a new gasket.
2) Install the thermostat and thermostat cover.

NOTE:
Install the parts with the jiggle pin facing upside.

Tightening torque:
9 N-m (0.9 kgf-m, 6.6 ft-Ib)

CO-02581

(A) Thermostat cover
(B) Gasket

(C) Thermostat

(D) Jiggle pin

3) Connect the radiator outlet hose to thermostat
cover.

4) Install the under cover. <Ref. to EI-35, INSTAL-
LATION, Front Under Cover.>

5) Lower the vehicle.

6) Fill engine coolant. <Ref. to CO(H4DOTC)-14,
FILLING OF ENGINE COOLANT, REPLACE-
MENT, Engine Coolant.>
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C: INSPECTION

1) Check that the thermostat does not have defor-
mation, cracks or damage.

2) Check that the thermostat valve closes com-
pletely at an ambient temperature.

3) Immerse the thermostat and a thermometer in
water. Raise water temperature gradually, and
check the temperature and valve lift when the valve
begins to open and when the valve is fully opened.
Replace the thermostat if faulty.

NOTE:

* During the test, agitate the water for even tem-
perature distribution.

* Leave the thermostat in the boiling water for five
minutes or more before measuring the valve lift.

* Hold the thermostat with a wire or the like to
avoid contacting the container.

Starting temperature to open:
82 — 86°C (180 — 187°F)
Full open temperature:
91°C (196°F)

Total valve lift:
9.0 mm (0.354 in) or more

CO0-02420

(A) Thermometer
(B) Thermostat
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Radiator

COOLING

6. Radiator

A: REMOVAL

CAUTION:

The radiator is pressurized when the engine
and radiator are hot. Wait until engine and radi-
ator cools down before working on the radiator.
1) Remove the collector cover.

2) Disconnect the ground cable from battery.

1G-02107

3) Lift up the vehicle.

4) Remove the under cover. <Ref. to EI-35, RE-
MOVAL, Front Under Cover.>

5) Drain engine coolant. <Ref. to CO(H4DOTC)-
14, DRAINING OF ENGINE COOLANT, RE-
PLACEMENT, Engine Coolant.>

6) Disconnect the radiator outlet hose from thermo-
stat cover.

—\!"/ﬁ—/\ Iy e=——7—= co-02570

7) Lower the vehicle.
8) Remove the air intake duct. <Ref. to
IN(H4DOTC)-12, REMOVAL, Air Intake Duct.>

9) Remove the reservoir tank. <Ref. to
CO(H4DOTC)-29, REMOVAL, Reservoir Tank.>

10) Disconnect the connectors of main fan motor
connector (A) and sub fan motor connector (B).

11) Disconnect the radiator inlet hose from the wa-
ter tank pipe.

— !’e4 N

ke

— ] L0

\k \® )
CO0-02636

12) Remove the grille bracket.

NOTE:
Remove ten clips when removing the grille bracket.

C0O-02637
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Radiator
COOLING

13) Remove the radiator upper brackets. 3) Install the radiator upper brackets.

Tightening torque:
12 N-m (1.2 kgf-m, 8.9 fi-Ib)

C0O-02638

14) Lift the radiator up and remove the radiator
from vehicle. C0-02638
15) Remove the radiator lower cushion from the ve-

. 4) A
hicle body.

ttach the grille bracket.

CO-02637

C0O-02639

5) Connect the radiator inlet hose.

B: INSTALLATION

1) Install the radiator lower cushion to the vehicle
body.

punil
fno—=
(ol

w €0-02636

CO-02639

2) Install the radiator to the vehicle.

NOTE:
Insert the pin on the lower side of radiator into the
radiator lower cushion.
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Radiator

COOLING

6) Connect the connectors of main fan motor con-
nector (A) and sub fan motor connector (B).

c\ N l l /
£ \\ >
\\\\\/ /\\ k\\\ C0-02635

7) Install the reservoir tank. <Ref. to
CO(H4DOTC)-29, INSTALLATION, Reservoir
Tank.>

8) Install the air intake duct. <Ref. to IN(H4DOTC)-
12, INSTALLATION, Air Intake Duct.>

9) Lift up the vehicle.

10) Connect the radiator outlet hose.

—\!"#f /L/m \f\:T7:L Co-ggf;s;

11) Install the under cover. <Ref. to EI-35, INSTAL-
LATION, Front Under Cover.>

12) Lower the vehicle.

13) Connect the ground cable to battery.

T, &=

1G-02107

14) Fill engine coolant. <Ref. to CO(H4DOTC)-14,
FILLING OF ENGINE COOLANT, REPLACE-
MENT, Engine Coolant.>

15) Install the collector cover.

C: INSPECTION

1) Check that the radiator does not have deforma-
tion, cracks or damage.

2) Check that the hose has no cracks, damage or
loose part.

3) Remove the radiator cap, fill the radiator with en-
gine coolant, and then install the radiator cap tester
to the filler neck of radiator.

bz  CO-02640

4) Apply a pressure of 157 kPa (1.6 kg/cm?, 23 psi)
to the radiator and check the following points:

* Leakage from the radiator or its vicinity

* Leakage from the hose or its connections

CAUTION:

¢ Engine should be turned off.

* Wipe engine coolant from check points in ad-
vance.

e Be careful of the spurt of engine coolant
when removing the radiator cap tester.

* Be careful not to deform the filler neck of ra-
diator when installing and removing the radia-
tor cap tester.

CO(H4DOTC)-23



Radiator Cap
COOLING

7. Radiator Cap
A: INSPECTION

1) Check that the radiator cap does not have defor-
mation, cracks or damage.
2) Attach the radiator cap tester to radiator cap.

CO-00044

3) Increase pressure until the radiator cap tester
gauge needle stops. Radiator cap is functioning
properly if it holds the service limit pressure for 5 —
6 seconds. Replace the radiator cap if its valve
opens at less than the service limit.

Standard:
93 — 123 kPa (0.95 — 1.25 kgf/cm?, 14 — 18
psi)

Service limit:
83 kPa (0.85 kgf/cm?, 12 psi)

CAUTION:

Be sure to remove foreign matter and rust from
the cap in advance. Otherwise, results of pres-
sure test will be incorrect.
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Radiator Main Fan and Fan Motor

COOLING

8. Radiator Main Fan and Fan
Motor

A: REMOVAL

1) Remove the collector cover.
2) Disconnect the ground cable from battery.

1G-02107

3) Remove the reservoir tank. <Ref. to
CO(H4DOTC)-29, REMOVAL, Reservoir Tank.>
4) Disconnect the main fan motor connector (A).

CO-02634

5) Remove the bolts that secure the radiator main
fan motor assembly.

\O -
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)

6) Remove the radiator main fan motor assembly
from the upper side of the vehicle.

— &

CO-02641

B: INSTALLATION

Install in the reverse order of removal.

CAUTION:
Confirm that the radiator hose is securely con-
nected.

Tightening torque:
7.5 N-m (0.8 kgf-m, 5.5 ft-Ib)

‘@‘?—&_

C: DISASSEMBLY

1) Remove the main fan motor connector and main
fan motor harness from the radiator main fan

shroud.
2) Remove the radiator main fan from the main fan
motor.

C0-02642

3) Remove the main fan motor from the radiator
main fan shroud.

C0-02643
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Radiator Main Fan and Fan Motor
COOLING

D: ASSEMBLY

Assemble in the reverse order of disassembly.

Tightening torque:
5 N-m (0.5 kgf-m, 3.7 ft-Ib)

CO-02643

Tightening torque:
3.4 N-m (0.3 kgf-m, 2.5 ft-Ib)

CO-02642

E: INSPECTION

Check that the radiator main fan, radiator main fan
shroud and main fan motor do not have deforma-
tion, cracks or damage.
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Radiator Sub Fan and Fan Motor

COOLING

9. Radiator Sub Fan and Fan
Motor

A: REMOVAL

1) Remove the collector cover.
2) Disconnect the ground cable from battery.

1G-02107

3) Remove the air intake duct. <Ref. to
IN(H4DOTC)-12, REMOVAL, Air Intake Duct.>
4) Disconnect the sub fan motor connector (B).

5) Remove the bolts that secure the radiator sub
fan motor assembly.

6) Remove the radiator sub fan motor assembly
from the upper side of the vehicle.

B: INSTALLATION

Install in the reverse order of removal.

CAUTION:
Confirm that the radiator hose is securely con-
nected.

Tightening torque:
7.5 N-m (0.8 kgf-m, 5.5 ft-Ib)

c iy e S S W
T

C: DISASSEMBLY

1) Remove the sub fan motor connector and sub
fan motor harness from the radiator sub fan shroud.
2) Remove the radiator sub fan from the sub fan
motor.

C0-02645

3) Remove the sub fan motor from the radiator sub
fan shroud.

C0-02646
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Radiator Sub Fan and Fan Motor
COOLING

D: ASSEMBLY
Assemble in the reverse order of disassembly.

Tightening torque:
5 N-m (0.5 kgf-m, 3.7 ft-Ib)

CO-02646

Tightening torque:
3.4 N-m (0.3 kgf-m, 2.5 ft-Ib)

CO-02645

E: INSPECTION

Check that the radiator sub fan, radiator sub fan
shroud and sub fan motor do not have deformation,
cracks or damage.
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Reservoir Tank

COOLING

10.Reservoir Tank
A: REMOVAL

1) Pull out the over flow hose (A).
2) Pull out the reservoir tank to the arrow direction
while pushing the claw (B).

Install in the reverse order of removal.

C: INSPECTION

1) Check that the reservoir tank does not have de-
formation, cracks or damage.

2) Check the over flow hose for cracks or damage.
3) Make sure the engine coolant level is between
“FULL” and “LOW”.
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COOLING

Engine Cooling System Trouble in General

11.Engine Cooling System Trouble in General
A: INSPECTION

Trouble

Possible cause

Corrective action

Over-heating

a. Insufficient engine coolant

Replenish engine coolant, inspect for leakage, and
repair it if necessary.

b. Loose timing belt

Repair or replace timing belt tensioner.

c. Oil on timing belt Replace.
d. Malfunction of thermostat Replace.
e. Malfunction of water pump Replace.
f. Clogged engine coolant passage Clean.

g. Improper ignition timing

Inspect and repair ignition control system. <Ref. to
EN(H4DOTC)(diag)-2, PROCEDURE, Basic Diagnos-
tic Procedure.>

h. Clogged or leaking radiator

Clean, repair or replace.

i. Defective radiator fan

Replace.

j- Improper engine oil in engine coolant

Replace the engine coolant. If ineffective, check, repair
or replace engine components.

k. Air/fuel mixture ratio too lean

Inspect and repair the fuel injection system. <Ref. to
EN(H4DOTC)(diag)-2, PROCEDURE, Basic Diagnos-
tic Procedure.>

|. Excessive back pressure in exhaust system

Clean or replace.

m. Insufficient clearance between piston and cylin-
der

Adjust or replace.

n. Slipping clutch

Repair or replace.

o. Dragging brake

Adjust.

p. Defective radiator fan

Inspect the radiator fan relay, engine coolant tempera-
ture sensor or fan motor and replace them.

Over-cooling

a. Ambient temperature extremely low

Partly cover radiator front area.

b. Defective thermostat

Replace.

Engine coolant
leaks

a. Loosened or damaged connecting units on
hoses

Repair or replace.

b. Leakage from water pump

Replace.

c. Leakage from water pipe

Repair or replace.

d. Leakage around cylinder head gasket

Retighten cylinder head bolts or replace cylinder head
gasket.

e. Damaged or cracked cylinder head and cylinder
block

Repair or replace.

f. Damaged or cracked thermostat cover

Repair or replace.

g. Leakage from radiator

Repair or replace.

Noise

a. Timing belt problem

Replace.

b. Defective radiator fan

Replace.

c. Defective water pump bearing

Replace water pump.

d. Defective water pump mechanical seal

Replace water pump.
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General Description
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

1. General Description
A: CAUTION

* Wear appropriate work clothing, including a cap,
protective goggles and protective shoes when per-
forming any work.

* Remove contamination including dirt and corro-
sion before removal, installation or disassembly.

* Keep the disassembled parts in order and pro-
tect them from dust and dirt.

* Before removal, installation or disassembly, be
sure to clarify the failure. Avoid unnecessary re-
moval, installation, disassembly and replacement.
* Vehicle components are extremely hot after driv-
ing. Be wary of receiving burns from heated parts.
* Be sure to tighten fasteners including bolts and
nuts to the specified torque.

* Place shop jacks or rigid racks at the specified
points.

» Before disconnecting connectors of sensors or
units, be sure to disconnect the ground cable from
the battery.

B: PREPARATION TOOL
1. SPECIAL TOOL

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
18353AA000 CLAMP PLIERS * Used for removing and installing the PCV
hose.
¢ This tool is made by the French company
CAILLAU. (code) 54.0.000.205
To make it easier to obtain, it has been provided
with a tool number.
ST18353AA000
2. GENERAL TOOL
TOOL NAME REMARKS

Circuit tester

Used for measuring resistance and voltage.

Mighty Vac

Used for inspecting the fuel tank pressure sensor.
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Front Catalytic Converter
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

2. Front Catalytic Converter
A: REMOVAL

The front catalytic converter is integrated into the
center exhaust pipe (front). Refer to “Center Ex-
haust Pipe” for removal procedures. <Ref. to
EX(H4DOTC)-12, REMOVAL, Center Exhaust
Pipe.>

B: INSTALLATION

The front catalytic converter is integrated into the
center exhaust pipe (front). Refer to “Center Ex-
haust Pipe” for installation procedures. <Ref. to
EX(H4DOTC)-13, INSTALLATION, Center Ex-
haust Pipe.>

C: INSPECTION

1) Check the connections and welds for exhaust
leaks.
2) Make sure there are no holes or rusting.
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Rear Catalytic Converter
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

3. Rear Catalytic Converter
A: REMOVAL

The rear catalytic converter is integrated into the
center exhaust pipe (front). Refer to “Center Ex-
haust Pipe” for removal procedures. <Ref. to
EX(H4DOTC)-12, REMOVAL, Center Exhaust
Pipe.>

B: INSTALLATION

The rear catalytic converter is integrated into the
center exhaust pipe (front). Refer to “Center Ex-
haust Pipe” for installation procedures. <Ref. to
EX(H4DOTC)-13, INSTALLATION, Center Ex-
haust Pipe.>

C: INSPECTION

1) Check the connections and welds for exhaust
leaks.
2) Make sure there are no holes or rusting.
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Canister
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

4. Canister 5) Remove the clip holding the rear wiring harness.
A: REMOVAL

1) Remove the rear wheel LH.

2) Lift up the vehicle.

3) Remove the rear mud guard LH. <Ref. to EI-38,
REMOVAL, Mud Guard.>

4) Disconnect the quick connectors of the vent tube
(A), canister drain tube (B), charge tube (C) and
PCV drain tube (D), and remove the tubes from é
clips (E). EC-02592
NOTE:

Disconnect the quick connector as shown in the fig-
ure.

EC-02593

: 3

(b) 1 EC-02590 7) Disconnect the connector from drain valve.

(a) Venttube (A) and canister drain tube (B)
(b) Charge tube (C) and PCV drain tube (D)

S
3 \\\\\J
A2

g
SIS

L)

EC-02594

EC-02591
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Canister
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

8) Disconnect the vent tube (A), canister drain tube
(B), charge tube (C) and PCV drain tube (D) from
canister, and remove the canister drain tube and
PCV drain tube (D) from clip (E).

NOTE:
Disconnect the quick connector as shown in the fig-
ure.

*

1
(b) EC-02590

(a) Venttube (A) and canister drain tube (B)
(b) Charge tube (C) and PCV drain tube (D)

=

EC-02595

B: INSTALLATION

1) Connect the vent tube (A), canister drain tube
(B), charge tube (C) and PCV drain tube (D) to can-
ister, and install the canister drain tube (B) and
PCYV drain tube (D) to clips (E).

CAUTION:

¢ Make sure there are no damage or dust on
connections. If necessary, clean the seal sur-
face of the pipe.

¢ Make sure that the quick connector is secure-
ly connected.

NOTE:
Connect the quick connector as shown in the fig-
ure.

~_  _—4

T

(b) EC-02596

(a) Venttube (A) and canister drain tube (B)
(b) Charge tube (C) and PCV drain tube (D)
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Canister
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

3) Install the canister to the vehicle.

Tightening torque:
(B) 8 N-m (0.8 kgf-m, 5.9 ft-Ib)

AT

L
E‘%’(}‘Ei .

(A)

s

EC-02595
2) Connect the connector to the drain valve.

EC-02593

4) Secure the rear wiring harness with clip.

ARV

EC-02592
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Canister
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

5) Attach all tubes to clips (E), and connect the C: INSPECTION

quick connectors of the vent tube (A), canister drain 1) ch . .
: eck that the canister has no deformation,
tube (B), charge tube (C) and PCV drain tube (D). cracks or other damages.

CAUTION: 2) Check that the tube has no cracks, damage or
* Make sure there are no damage or dust on loose part.

connections. If necessary, clean the seal sur-

face of the pipe.

¢ Make sure that the quick connector is secure-

ly connected.

NOTE:
Connect the quick connector as shown in the fig-
ure.

~N~—

T

(b) EC-02596

(a) Venttube (A) and canister drain tube (B)
(b) Charge tube (C) and PCV drain tube (D)

B
R [\
g

)

{ EC-02591
6) Install the rear mud guard LH. <Ref. to EI-38, IN-
STALLATION, Mud Guard.>

7) Lower the vehicle.

8) Install the rear wheel LH.

Tightening torque:
120 N-m (12.2 kgf-m, 88.5 ft-Ib)

EC(H4DOTC)-8



Purge Control Solenoid Valve
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

5. Purge Control Solenoid Valve
A: REMOVAL

1. PURGE CONTROL SOLENOID VALVE 1

1) Remove the collector cover.
2) Disconnect the ground cable from battery.

1G-02107
3) Remove the intercooler. <Ref. to IN(H4DOTC)-
17, REMOVAL, Intercooler.>

4) Remove the bolt securing the solenoid valve
bracket assembly from intake manifold.

5) Remove the bolts securing the PCV pipe and en-
gine harness from intake manifold.

\ r»"/«‘
\(Cy7 Y A -
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7 NI f é\, LE
D
R\ 4 o) UL Ecosee

6) Remove the nut securing the purge control sole-
noid valve 1 to the solenoid valve bracket assembly.

A =
M EC-02583

7) Disconnect the connector (A) and vacuum hose
(B) from the purge control solenoid valve 1, and re-
move the purge control solenoid valve 1.

R > S5

AR EC-02540

2. PURGE CONTROL SOLENOID VALVE 2

1) Remove the collector cover.
2) Disconnect the ground cable from battery.

3) Remove the intercooler. <Ref. to IN(H4DOTC)-
17, REMOVAL, Intercooler.>

4) Remove the bolt securing the solenoid valve
bracket assembly from intake manifold.
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Purge Control Solenoid Valve

EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

5) Remove the bolts securing the PCV pipe and en-
gine harness from intake manifold.

—— "5
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6) Remove the nut securing the purge control sole-
noid valve 2 to the solenoid valve bracket assem-
bly.

EC-02543

(c) (b)
\ (A) Purge control solenoid valve 1
(B) Purge control solenoid valve 2
M (a) To intake manifold
EC-02584 (b) To intake duct
7) Disconnect the connector (A) and vacuum hose (c) To fuel pipe
(B) from the purge control solenoid valve 2, and re-
move the purge control solenoid valve 2. Tightening torque:

6.4 N-m (0.7 kgf-m, 4.7 ft-Ib)

E

@)

!
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7
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@ EC-02623

B: INSTALLATION

1. PURGE CONTROL SOLENOID VALVE 1 = s l O
Install in the reverse order of removal. > __ I!
NOTE: G @)x — ~ i N
Connect the vacuum hose as shown in the figure. \\’\'r:'.' ‘_
NP lTIEE ==
DSl g N
A \& SUTC Ec-oosee
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Purge Control Solenoid Valve
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

Tightening torque: Tightening torque:
19 N-m (1.9 kgf-m, 14.0 ft-Ib) 6.4 N-m (0.7 kgf-m, 4.7 ft-Ib)

A} AN R

m EC-02584

2. PURGE CONTROL SOLENOID VALVE 2

Install in the reverse order of removal. l O li
NOTE: _ | _;-L'-'T(
Connect the vacuum hose as shown in the figure. —‘_

2), 7
A T
@ (& NS =
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= <

EC-02582

19 N-m (1.9 kgf-m, 14.0 ft-Ib)

¢ & Tightening torque:

[Z

f

(¢) (b)

EC-02543

) Purge control solenoid valve 1

) Purge control solenoid valve 2
(a) To intake manifold

) To intake duct

) To fuel pipe

EC(H4DOTC)-11



Purge Control Solenoid Valve
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

C: INSPECTION

1. PURGE CONTROL SOLENOID VALVE

1) Check that the purge control solenoid valve has
no deformation, cracks or other damages.

2) Measure the resistance between the purge con-
trol solenoid valve terminals.

201

[ ]

o §2 o

EC-02426

Terminal No. Standard

Purge control solenoid 32+20
valve 1 (when 20°C (68°F))

- 1and 2

Purge control solenoid 24+30Q

valve 2 (when 20°C (68°F))

3) Check that air does not come out from (B) when
air is blown into (A).
¢ Purge control solenoid valve 1

EC-02430
¢ Purge control solenoid valve 2
] (B) (A)
EC-02550

4) With terminal No. 1 connected to the battery
positive terminal and terminal No. 2 to the battery
ground terminal, check that air comes out from (B)
when air is blown into (A).

¢ Purge control solenoid valve 1

O
D

b

B A

Hﬁ]_‘l
jﬁ

* Purge control solenoid valve 2

EC-02433

®
D

EC-02551

2. OTHER INSPECTIONS

Check the vacuum hose for cracks, damage or
looseness.
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Fuel Level Sensor
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

6. Fuel Level Sensor
A: REMOVAL

For removal procedures, refer to the “FU
(H4DOTC)” section. <Ref. to FU(H4DOTC)-81,
REMOVAL, Fuel Level Sensor.>

B: INSTALLATION

For installation procedures, refer to the “FU
(H4DOTC)” section. <Ref. to FU(H4DOTC)-81, IN-
STALLATION, Fuel Level Sensor.>

C: INSPECTION

For inspection procedures, refer to the
“FU(H4DOTC)” section. <Ref. to FU(H4DOTC)-81,
INSPECTION, Fuel Level Sensor.>
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Fuel Temperature Sensor
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

7. Fuel Temperature Sensor
A: REMOVAL

Fuel temperature sensor is integrated with the fuel
level sensor. Refer to “Fuel Level Sensor” for re-
moval procedure. <Ref. to FU(H4DOTC)-81, RE-
MOVAL, Fuel Level Sensor.>

EC-02585

(A) Fuel temperature sensor

B: INSTALLATION

Refer to “Fuel Level Sensor” for the installation pro-
cedure. <Ref. to FU(H4DOTC)-81, INSTALLA-
TION, Fuel Level Sensor.>

EC-02585

(A) Fuel temperature sensor

C: INSPECTION

1) Check that the fuel temperature sensor has no
deformation, cracks or other damages.

2) Check the resistance between the fuel tempera-
ture sensor terminals.

CAUTION:

When measuring the resistance, check the cir-
cuit tester specification and be careful not to
turn on electricity 3 V or more to prevent dam-
aging the fuel temperature sensor.

—

&~ l\)\\

MO

EC-02452

Standard
9.2+2.2 kQ (when the mea-
sured current is 0.5 mA)
2.5+0.2 kQ (when the mea-
sured current is 1.0 mA)

0.84%0-06 _ /- kQ (when the
measured current is 1.0 mA)

Temperature | Terminal No.

~10°C (14°F)

20°C (68°F) 2and 3

50°C (122°F)
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Fuel Sub Level Sensor
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

8. Fuel Sub Level Sensor
A: REMOVAL

For removal procedures, refer to the “FU
(H4DOTC)” section. <Ref. to FU(H4DOTC)-83,
REMOVAL, Fuel Sub Level Sensor.>

B: INSTALLATION

For installation procedures, refer to the
“FU(H4DOTC)” section. <Ref. to FU(H4DOTC)-84,
INSTALLATION, Fuel Sub Level Sensor.>

C: INSPECTION

For inspection procedures, refer to the
“FU(H4DOTC)” section. <Ref. to FU(H4DOTC)-84,
INSPECTION, Fuel Sub Level Sensor.>
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Fuel Tank Pressure Sensor
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

9. Fuel Tank Pressure Sensor

A: REMOVAL

WARNING:
Place “NO OPEN FLAMES” signs near the
working area.

1) Disconnect the ground cable from battery.

1G-02107

2) Open the fuel filler lid and remove the fuel filler
cap.

3) Lift up the vehicle.

4) Disconnect connector (A) from fuel tank pres-
sure sensor.

5) Pull out the vacuum hose (B) from vehicle.

6) Remove the fuel tank pressure sensor from the
bracket.

EC-02597

7) Disconnect the pressure hose from fuel tank
pressure sensor and remove the fuel tank pressure
sensor.

EC-02598

B: INSTALLATION

Install in the reverse order of removal.

Tightening torque:
7.35 N-m (0.7 kgf-m, 5.4 ft-Ib)

EC-02599

C: INSPECTION

1. FUEL TANK PRESSURE SENSOR

1) Check that the fuel tank pressure sensor does
not have deformation, cracks or other damages.

2) Connect dry-cell battery positive terminal to ter-
minal No. 3 and dry-cell battery ground terminal to
terminal No. 1, circuit tester positive terminal to ter-
minal No. 2 and the circuit tester negative terminal
to terminal No. 1.

NOTE:

* Use new dry-cell batteries.

* Using circuit tester, check the voltage of a single
dry-cell battery is 1.6 V or more. And also check the
voltage of three batteries in series is between 4.8 V
and 5.2 V.

It
3121
[ [ ]
oVo
—ijij—

AN
B

=4.8~5.2V

FU-04486

EC(H4DOTC)-16



Fuel Tank Pressure Sensor
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

3) Check the voltage at a normal atmospheric pres-
sure.

NOTE:
The atmospheric pressure at higher altitude is low-

er than normal. Therefore, the voltage is lower than
the standard value.

Terminal No. Standard
Approx. 2.5V
2@and1() (when 25°C (77°F))

4) Connect the Mighty Vac to the pressure port (A)
on the fuel tank pressure sensor.

f—
i

(A)
EC-02586

5) Check the voltage when generating vacuum and
positive pressure using Mighty Vac.

CAUTION:

Be sure to apply pressure within a range of —10
— 20 kPa(-0.1 —0.2 kgflcmz, -1.45 — 2.90 psi).
Otherwise the fuel tank pressure sensor will be

damaged.
Pressure Terminal Standard
No.
—6.67 kPa (-0.07 kgf/cm?, Approx. 0.5 V
—0.97 psi) 2 (+)and | (when 25°C (77°F))
6.67 kPa (0.07 kgf/cm?, 1(-) Approx. 4.5 V
0.97 psi) (when 25°C (77°F))

2. OTHER INSPECTIONS

Check that the hose has no cracks, damage or
loose part.

EC(H4DOTC)-17



Pressure Control Solenoid Valve
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

10.Pressure Control Solenoid
Valve

A: REMOVAL

1) Disconnect the ground cable from battery.

1G-02107

2) Lift up the vehicle.

3) Disconnect connector (A) from the pressure con-
trol solenoid valve.

4) Disconnect the PCV drain hose (B), PCV inlet
hose (C) and PCV outlet hose (D) from the pres-
sure control solenoid valve.

5) Remove the nuts securing the bracket to the fuel
tank and remove the pressure control solenoid
valve together with the bracket.

(D)
[ 22 =

= |
D = /_ ©)

A

EC-02600

6) Remove the pressure control solenoid valve
from the bracket.

EC-02601

B: INSTALLATION

Install in the reverse order of removal.

Tightening torque:
7.35 N-m (0.7 kgf-m, 5.4 ft-Ib)

C: INSPECTION

1. PRESSURE CONTROL SOLENOID
VALVE

1) Check that the pressure control solenoid valve
has no deformation, cracks or other damages.

2) Check the resistance between the pressure con-
trol solenoid valve terminals.

NN
O Q O
EC-02587
Terminal No. Standard
1and 2 20— 30 Q

2. OTHER INSPECTIONS

Check that the evaporation hose has no cracks,
damage or loose part.

EC(H4DOTC)-18




Drain Filter
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

11.Drain Filter
A: SPECIFICATION

Drain valve is a non-disassembled part, so do not
remove the drain filter from drain valve. Refer to
“Canister” for removal and installation procedures.
<Ref. to EC(H4DOTC)-5, REMOVAL, Canister.>
<Ref. to EC(H4DOTC)-6, INSTALLATION, Canis-
ter.>

EC(H4DOTC)-19



Shut Valve
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

12.Shut Valve C: INSPECTION

. 1) Check that the shut valve does not have defor-
A: REMOVAL mation, cracks or other damages.
WARNING: 2) Check that the evaporation hose has no cracks,

Place “NO OPEN FLAMES” signs near the damage or loose part.
working area.

CAUTION:

Be careful not to spill fuel.

1) Remove the fuel filler pipe. <Ref. to
FU(H4DOTC)-75, REMOVAL, Fuel Filler Pipe.>
2) Remove the shut valve from the fuel filler pipe.

EC-02602

3) Disconnect the evaporation hose from shut
valve and remove the shut valve.

EC-02603

B: INSTALLATION

Install in the reverse order of removal.

Tightening torque:
4.5 N-m (0.5 kgf-m, 3.3 ft-Ib)

EC-02602

EC(H4DOTC)-20



Drain Valve
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

13.Drain Valve
A: REMOVAL

Drain valve is integrated with canister. Refer to
“Canister” for removal procedure. <Ref. to
EC(H4DOTC)-5, REMOVAL, Canister.>

B: INSTALLATION

Refer to “Canister” for the installation procedure.
<Ref. to EC(H4DOTC)-6, INSTALLATION, Canis-
ter.>

C: INSPECTION

Check the resistance between drain valve termi-

nals.
/TaTi])

EC-02455

Terminal No. Standard
1and 2 20— 30Q
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PCV Hose Assembly
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

14.PCV Hose Assembly

A: REMOVAL

CAUTION:

Do not remove except when the hose is broken.
1) Remove the collector cover.

2) Remove the intercooler. <Ref. to IN(H4DOTC)-
17, REMOVAL, Intercooler.>

3) Disconnect the vacuum hose from intake mani-
fold and remove the PCV hose assembly from cyl-
inder block RH and blow-by pipe assembly.

NOTE:

Pinch the clamp of the PCV hose assembly by fit-
ting the cut out in the ST with the protrusion on the
clamp as shown in the figure, and unlock the
clamp.

ST 18353AA000 CLAMP PLIERS

ME-04374
\ W)\S ——
—
S &

EC-02588

B: INSTALLATION

1) Install the PCV hose assembly to the cylinder
block RH and blow-by pipe assembly and connect
the vacuum hose to the intake manifold.

NOTE:

Use a new clamp for the PCV hose assembly, fit
the cut out in the ST with the protrusion on the
clamp as shown in the figure, and lock the clamp.
ST 18353AA000 CLAMP PLIERS

ME-04374
= /@
Q W\ /®
= ©

EC-02588

2) Install the intercooler. <Ref. to IN(H4DOTC)-18,
INSTALLATION, Intercooler.>
3) Install the collector cover.

C: INSPECTION

Check the PCV hose assembly for cracks, damage
or looseness.

EC(H4DOTC)-22



PCV Valve
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

15.PCV Valve
A: REMOVAL

1) Remove the collector cover.

2) Remove the intercooler. <Ref. to IN(H4DOTC)-
17, REMOVAL, Intercooler.>

3) Disconnect the vacuum hose (A) and vacuum
hose (B) from the PCV valve and remove the PCV
valve.

NOTE:

Pinch the clamp of the vacuum hose (B) by fitting
the cut out in the ST with the protrusion on the
clamp as shown in the figure, and unlock the
clamp.

ST 18353AA000 CLAMP PLIERS

ME-04374

B: INSTALLATION

1) Connect the vacuum hose (A) and vacuum hose
(B) to the PCV valve.

NOTE:

Use a new clamp for the vacuum hose (B), fit the
cut out in the ST with the protrusion on the clamp as
shown in the figure, and lock the clamp.

ST 18353AA000 CLAMP PLIERS

ME-04374

"SR

i N
//\ I EC-02589

2) Install the intercooler. <Ref. to IN(H4DOTC)-18,
INSTALLATION, Intercooler.>
3) Install the collector cover.

EC(H4DOTC)-23



PCV Valve
EMISSION CONTROL (AUX. EMISSION CONTROL DEVICES)

C: INSPECTION

1. PCV VALVE

1) Check that the PCV valve has no deformation,
cracks or other damages.

2) Check that air is discharged from (B) when air is
blown into (A).

EC-02507

3) Check that air does not come out from (B) when
air is blown into (A).

EC-02508

2. OTHER INSPECTIONS

Check the vacuum hose for cracks, damage or
looseness.

EC(H4DOTC)-24



INTAKE (INDUCTION)

IN(H4DOTC)

©CoNO AN~

Page
General DESCHPHION .....coiiiiiieiiee e 2
AIr Cleaner EIBMENT ....coeeiieeeeee e e e e e e e ra e eeaees 7
Y O] (=TT 1= G 7= =T Y 8
AIr INTAKE BOOL ... e 10
AIr INtaKe DUCT ... e e 12
[aY =1 13 B 10 (o SR 13
[ Y (=Y oo o] [ 17
TUIDOCNAIGET ... 20
(O T1 I O7=1 (o TR =T 0 | 23
SCAVENGE PUMD .o 25
Air By-pass VaIVe ...t 26

ReS0oNator Chamber ...t 28



Basic Diagnostic Procedure
ENGINE (DIAGNOSTICS)

1. Basic Diagnostic Procedure
A: PROCEDURE

1. ENGINE
Step Check Yes No

CHECK ENGINE START FAILURE. Does the engine start? Go to step 2. Inspection using

1) Ask the customer when and how the trouble “Diagnostics for

occurred using the interview check list. <Ref. to Engine Start Fail-

EN(H4DOTC)(diag)-4, CHECK, Check List for ure”. <Ref. to

Interview.> EN(H4DOTC)(diag

2) Start the engine. )-65, Diagnostics
for Engine Starting
Failure.>

CHECK ILLUMINATION OF MALFUNCTION |Does the malfunction indicator |Go to step 3. Inspection using

INDICATOR LIGHT. light illuminate? “General Diagnos-
tic Table”. <Ref. to
EN(H4DOTC)(diag
)-332, General
Diagnostic Table.>

CHECK COMMUNICATION STATUS. Does Subaru Select Monitor or |Go to step 4. Inspection using

1) Turn the ignition switch to OFF.

2) Connect the Subaru Select Monitor or gen-
eral scan tool to data link connector.

3) Turn the ignition switch to ON, and run the
Subaru Select Monitor or general scan tool.
NOTE:

e Subaru Select Monitor

For detailed procedures, refer to “Subaru Select
Monitor”. <Ref. to EN(H4DOTC)(diag)-36, Sub-
aru Select Monitor.>

¢ General scan tool

For detailed operation procedures, refer to the
general scan tool operation manual.

general scan tool communicate
with vehicle normally?

LAN system “Diag-
nostic Procedure
with Diagnostic
Trouble Code
(DTC)". <Ref. to
LAN(diag)-48,
COMMUNICA-
TION FOR INI-
TIALIZING
IMPOSSIBLE,
Diagnostic Proce-
dure with Diagnos-
tic Trouble Code
(DTC).>

CHECK DTC.

Read DTC using Subaru Select Monitor or gen-
eral scan tool.

NOTE:

¢ Subaru Select Monitor

Refer to “Read Diagnostic Trouble Code” for
detailed operation procedure. <Ref. to
EN(H4DOTC)(diag)-42, Read Diagnostic Trou-
ble Code (DTC).>

¢ General scan tool

For detailed operation procedures, refer to the
general scan tool operation manual.

Is DTC displayed on Subaru
Select Monitor or general scan
tool?

Record the DTC.
Repair the trouble
cause. <Ref. to
EN(H4DOTC)(diag
)-76, List of Diag-
nostic Trouble
Code (DTC).> Go
to step 5.

Repair the related
parts.

NOTE:

If DTC is not
shown on display
although the mal-
function indicator
light illuminates,
perform the diag-
nosis of malfunc-
tion indicator light
circuit or combina-
tion meter. <Ref. to

EN(H4DOTC)(di-
ag)-56, Malfunc-
tion Indicator
Light.>

EN(H4DOTC)(diag)-2




Basic Diagnostic Procedure

ENGINE (DIAGNOSTICS)

Step Check Yes No
CHECK FREEZE FRAME DATA. Is freeze frame data displayed |Record the freeze |[Go to step 6.
Check the freeze frame data using the Subaru [on Subaru Select Monitor or  |frame data. Repair
Select Monitor or general scan tool. general scan tool? the cause of fault,
NOTE: and go to the next
* Subaru Select Monitor step. Go to step 6.
For detailed procedures, refer to “Subaru Select
Monitor”. <Ref. to EN(H4DOTC)(diag)-36, Sub-
aru Select Monitor.>
* General scan tool
For detailed operation procedures, refer to the
general scan tool operation manual.
PERFORM DIAGNOSIS. Is DTC displayed on Subaru Inspect using Finish the diagno-

1) Perform the Clear Memory Mode. <Ref. to |Select Monitor or general scan |“Diagnostic Proce- |sis.
EN(H4DOTC)(diag)-54, Clear Memory Mode.> |tool?
2) Perform the Inspection Mode or drive cycle.
<Ref. to EN(H4DOTC)(diag)-43, Inspection
Mode.> <Ref. to EN(H4DOTC)(diag)-48, Drive
Cycle.>

dure with Diagnos-
tic Trouble Code
(DTC)". <Ref. to
EN(H4DOTC)(diag
)-84, Diagnostic
Procedure with
Diagnostic Trouble
Code (DTC).>

EN(H4DOTC)(diag)-3



Check List for Interview

ENGINE (DIAGNOSTICS)

2. Check List for Interview
A: CHECK

1. CHECK LIST NO. 1
Check the following item when problem has occurred.

NOTE:
Use copies of this page for interviewing customers.

Customer’s name Engine No.
Date of purchase Fuel type
Date of repair . km
Odometer reading -
V.I.N. miles
Weather U Fine
(1 Cloudy
] Rainy
(1 Snowy
[ Various/Others:
Ambient air temperature °C (°F) |
] Hot
J Warm
1 Cool
] Cold
Place (] Highway
] Suburbs
4 Inner city
O Uphill
(L Downhill
(1 Rough road
] Others:
Engine temperature U Cold
1 Warming-up
[ After warming-up
[ Any temperature
] Others:
Engine speed rpom
Vehicle speed km/h (MPH)

Driving conditions

) Not affected

() At starting

[ While idling

(1 At racing

[ While accelerating

[ While cruising

[ While decelerating

(1 While turning (RH/LH)

Headlight J ON/] OFF Rear defogger J ON/] OFF
Blower U oN/] OFF Audio J oN/] OFF
A/C compressor J ON/] OFF Rear entertainment system | L] ON/_] OFF
Radiator fan J oN/L] OFF Car phone J oN/L] OFF
Front wiper J ON/] OFF Wireless device J ON/] OFF
Rear wiper J oN/] OFF

EN(H4DOTC)(diag)-4




Check List for Interview
ENGINE (DIAGNOSTICS)

2. CHECK LIST NO. 2
Check the following item about the vehicle’s state when malfunction indicator light illuminates.

NOTE:
Use copies of this page for interviewing customers.

a) Other warning lights or indicators turn on. [J Yes /L] No

(L Low fuel warning light

(1 Charge indicator light

[ Engine coolant temperature indicator light

(1 Oil pressure warning light

(] ATF temperature indicator light or SPORT indicator light
[ Drivers control center differential indicator light
() ABS warning light

(1 VDC warning light

(1 Cruise indicator light

(1 SI-CRUISE warning light

[ Immobilizer indicator light

() STEERING indicator light

(L Glow indicator light

(1 Sedimentor warning light

(] Others:

b) Fuel level

* Lack of gasoline: [ Yes /[ No
e Indicator position of fuel gauge:
* Experienced running out of fuel: [ Yes /[ No

c) Intentional connecting or disconnecting of harness connectors or spark plug cords: [ Yes /[ No

e What:

d) Intentional connecting or disconnecting of hoses: [] Yes / ] No

¢ What:

e) Installing of parts other than genuine parts: [ Yes /[ No

e What:
e Where:

f) Occurrence of noise: [ Yes /] No

¢ From where:
¢ What kind:

g) Occurrence of smell: [ ] Yes /L] No

¢ From where:
¢ What kind:

h) Intrusion of water into engine compartment or passenger compartment: [J Yes /[ No

i) Troubles occurred

(1 Engine does not start.

(1 Engine stalls during idling.
(1 Engine stalls while driving.
[ Engine speed decreases.
[ Engine speed does not decrease.
(L Rough idling

[ Poor acceleration

(] Back fire

] After fire

) Does not shift.

) Excessive shift shock

EN(H4DOTC)(diag)-5



General Description

ENGINE (DIAGNOSTICS)

3. General Description
A: CAUTION

1) Airbag system wiring harness is routed near the
ECM, main relay and fuel pump relay.

CAUTION:

¢ Do not use electrical test equipment on the
airbag system circuit.

* Be careful not to damage the airbag system
wiring harness when servicing the ECM, TCM,
main relay and fuel pump relay.

2) Never connect the battery in reverse polarity.
Doing so will damage the ECM instantly, and other
parts will also be damaged.

3) Do not disconnect the battery terminals while the
engine is running. A large counter electromotive
force will be generated in the generator, and this
voltage may damage electronic parts such as ECM
etc.

4) Before disconnecting the connectors of each
sensor and ECM, be sure to turn the ignition switch
to OFF. Perform the Clear Memory Mode after con-
necting the connectors. <Ref. to EN(H4DOTC)(di-
ag)-54, Clear Memory Mode.>

5) When measuring the voltage or resistance of in-
dividual sensor or all electrical control modules,
use a tapered pin with a diameter of less than 0.6
mm (0.024 in). Do not insert the pin 4 mm (0.16 in)
or more into the part.

CAUTION:

When replacing the ECM, be careful not to use
the wrong spec. ECM to avoid any damage on
the fuel injection system.

NOTE:

When replacing the ECM of the models with Immo-
bilizer, immobilizer system must be registered. To
do so, all ignition keys and ID cards need to be pre-
pared. For detailed operation procedures, refer to
“PC application help for Subaru Select Monitor”.

6) Take care not to allow water to get into the con-
nectors when servicing or washing the vehicle in
rainy weather. Avoid exposure to water even if the
connectors are waterproof.

7) Use ECM mounting stud bolts at the body side
grounding point when measuring voltage and resis-
tance inside the passenger compartment.

EN-07713

(A) Stud bolt

8) Use the engine ground terminal or engine as-
sembly as the grounding point to chassis when
measuring the voltage and resistance in engine
compartment.

i~k EN-07823

9) Every MFI-related part is a precision part. Do not
drop them.

10) Observe the following cautions when installing
a radio in vehicle.

CAUTION:

¢ The antenna must be kept as far apart as pos-
sible from control module. (ECM is installed at
the back of the glove box.)

e The antenna feeder must be placed as far
apart as possible from the ECM and engine
control system harness.

e Carefully adjust the antenna for correct
matching.

e When mounting a large power type radio, pay
special attention to the three items mentioned
above.

¢ Incorrect installation of the radio may affect
the operation of ECM.

11) When disconnecting the fuel hose, release the
fuel pressure. <Ref. to FU(H4DOTC)-66, RELEAS-
ING OF FUEL PRESSURE, PROCEDURE, Fuel.>

EN(H4DOTC)(diag)-6
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ENGINE (DIAGNOSTICS)

12) For the model with ABS, the ABS warning light
may illuminate when performing driving test with
jacked-up or lifted-up condition, but this is not a
system malfunction. The reason for this is the
speed difference between the front and rear
wheels. When engine control system diagnosis is
finished, perform the VDC memory clearance pro-
cedure of self-diagnosis function. <Ref. to VDC(di-
ag)-25, Clear Memory Mode.>

B: INSPECTION

Before performing diagnostics, check the following
item which might affect engine problems.

1. BATTERY

1) Measure the battery voltage and specific gravity
of the electrolyte.

Standard voltage: 12 V

Specific gravity: 1.260 or more

2) Check the condition of the main and other fuses,
and harnesses and connectors. Also check for
proper grounding.

2. ENGINE GROUND

Make sure that the engine ground terminal is prop-
erly connected to the engine.

C: NOTE

* The on-board diagnostic (OBD) system detects
and indicates a fault in various inputs and outputs
of the complex electronic control. Malfunction indi-
cator light in the combination meter indicates oc-
currence of a fault or trouble.

* Further, against such a failure of sensors as may
disable the drive, the fail-safe function is provided
to ensure the minimal driveability.

e The OBD system incorporated with the vehicles
within this type of engine complies with OBD-II reg-
ulations. The OBD system monitors the compo-
nents and the system malfunction listed in “Engine
Section” which affects on emissions.

* When the system decides that a malfunction oc-
curs, malfunction indicator light illuminates. At the
same time of the malfunction indicator light illumi-
nation or blinking, a DTC and a freeze frame en-
gine conditions are stored into on-board computer.

e The OBD system stores freeze frame engine
condition data (engine load, engine coolant tem-
perature, fuel trim, engine speed and vehicle
speed, etc.) into on-board computer when it detects
a malfunction.

* Freeze frame engine condition data are stored
until the DTCs are cleared. However when such
malfunctions as fuel trim fault and misfire are de-
tected with the freeze frame engine condition data
stored, they are rewritten into those related to the
fuel trim fault and misfire.

¢ When the malfunction does not occur again for
three consecutive driving cycles, malfunction indi-
cator light is turned off, but DTC remains at on-
board computer.

* When performing diagnosis, connect the Subaru
Select Monitor or general scan tool to the vehicle.

EN(H4DOTC)(diag)-7
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General Description

D: PREPARATION TOOL

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
1B022XU0 SUBARU SELECT | Used for troubleshooting the electrical system.
MONITOR Il KIT
ST1B022XU0
499987500 CRANKSHAFT Used for rotating crankshaft.
SOCKET
ST-499987500

EN(H4DOTC)(diag)-8




Electrical Component Location

ENGINE (DIAGNOSTICS)

4. Electrical Component Location

A: LOCATION
1. CONTROL MODULE

EN-07794

(1)  Engine control module (ECM)
(2) Malfunction indicator light

(3) Delivery (test) mode fuse

(4)

Data link connector

EN-07716

0000 b
T —)

I]I]I]D =
afl

EN-07511

EN-07717

EN(H4DOTC)(diag)-9




Electrical Component Location
ENGINE (DIAGNOSTICS)

2. SENSOR

(6)

EN-07795
(1)  Manifold absolute pressure sen- (4) Knock sensor (7)  Crankshaft position sensor
sor
(2) Engine coolant temperature sen- (5) Intake camshaft position sensor (8) Mass air flow and intake air tem-
sor perature sensor
(3) Electronic throttle control (6) Exhaust camshaft position sensor (9) Tumble generator valve ASSY

EN(H4DOTC)(diag)-10



Electrical Component Location
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EN-04992

EN(H4DOTC)(diag)-11




Electrical Component Location
ENGINE (DIAGNOSTICS)

EN-07742

(1)  Front oxygen (A/F) sensor (8) Rear oxygen sensor (4) Rear catalytic converter
(2) Front catalytic converter

EN-08536

EN(H4DOTC)(diag)-12




Electrical Component Location
ENGINE (DIAGNOSTICS)

EN-07796

(1)  Fuel level sensor (8) Fuel tank pressure sensor (4) Fuel sub level sensor
(2) Fuel temperature sensor

EN-07725

EN-07720

EN(H4DOTC)(diag)-13




Electrical Component Location
ENGINE (DIAGNOSTICS)
3. SOLENOID VALVE, ACTUATOR, EMISSION CONTROL SYSTEM PARTS AND IGNITION
SYSTEM PARTS

i

(6) (5)
EN-07797
(1) Wastegate control solenoid valve (4) Intake oil flow control solenoid (6) Tumble generator valve ASSY
valve
(2) Purge control solenoid valve 1 (5) Exhaust oil flow control solenoid (7)  Purge control solenoid valve 2
valve

(8) Ignition coil

EN(H4DOTC)(diag)-14



Electrical Component Location
ENGINE (DIAGNOSTICS)

2 Tl ‘ 7, <
— EN-07755

EN-07762
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ENGINE (DIAGNOSTICS)

Electrical Component Location

EN-07798

(1) Starter

(2) Fuel pump

(3) Main relay

(4) A/F, oxygen sensor relay

(5) Electronic throttle control relay

Fuel pump relay
Radiator main fan relay 1
Radiator main fan relay 2
Radiator sub fan relay
Starter relay

Pressure control solenoid valve
Canister

Drain valve

Drain filter

EN-07519 EN-07753
()
< I 0000 -
S ] Duuuuuuu =
i S
@) |=:| 0 000000000 E DDD
= 1 [[J]"E0F
(4) @
(5) @
(6)
9
EN-07521
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Electrical Component Location
ENGINE (DIAGNOSTICS)

— N
EN-07727 J\ EN-07825

EN-07723

(1)  Neutral position switch

EN(H4DOTC)(diag)-17



Engine Control Module (ECM) I/O Signal
ENGINE (DIAGNOSTICS)

5. Engine Control Module (ECM) I/O Signal
A: ELECTRICAL SPECIFICATION

TO A: TO B: Toc: (B13¢) TO D:
7]6[5[4a]3]2]1 7]6[5]4]3] 21 65 4]3]2]1 7]e[5]4]3][2]1
17[16[[15[14[13][12[11]10] 9] 8 19[18[17[16[15[14[13]12[11[10[ 9] 8 16[15[14[13[12[11]10[ 98] 7 17[16[15[14[13]12][11]10][ 2 [ 8
27|26 25[2423[[22]21]20]19[ 18 [27]26] [25]24] 23[22[21]20 27(26]25]24[23]22]21[20] 19[18]17] [25]24] 23[22[[21[20][19]18
[34[33] 32[31][30]29] 28 [35[34] [33[32] 31[30[29[28 35/34]33[32[31 30[29] 28| 31[30 [29]28 [27]26]
EN-05288
i- Signal (V
. Connector Termi — 'gnal (V) ;
Description No nal Ignition SW ON Engine ON Note
' No. (engine OFF) (idling)
Crankshaft Signal (+) B137 17 0 7 —+7 Waveform
position sen- Signal (-) B137 25 0 0 —
sor Shield B137 31 0 0 —
Front Signal (+) B136 19 28—3.2 28—3.2 —
ront oxygen - = — — —
(A/F) sensor Slgnal =) B136 18 24—-27 24 —27
Shield B136 9 0 0 —
Signal B136 20 0 0—0.9 —
Rear oxygen Shield B136 9 0 0 —
sensor
Ground B135 30 0 0 —
(sensor)
Front oxygen Signal 1 B136 6 — — Waveform
(A/F) sensor .
heater Signal 2 B136 5 — — Waveform
Bear oxygen sensor heater B135 6 0—13 . Waveform
signal
Engine cool- Signal B137 22 1.0—14 1.0—14 After engine is warmed up.
ant tempera- Ground .
ture sensor (sensor) B134 29 0 0 After engine is warmed up.
Signal B136 22 — 0.3—45 —
Air flow sensor | Shield B136 10 0 0 —
Ground B136 11 0 0 —
Intakg air temperature sen- B136 31 03—46 03—46 .
sor signal
vwa?\/s;egate control solenoid B134 33 Oor10—13 Oor12— 14 Waveform
Starter switch B136 16 0 0 Cranking: 8 — 14
Ignition switch B136 30 10— 13 12—14 —
. . ON: 0 ON: 0
Neutral position switch B136 35 OFF: 10 — 13 OFF: 12 — 14 —
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Engine Control Module (ECM) I/O Signal

ENGINE (DIAGNOSTICS)

Termi- Signal (V)
I Connector — -
Description No nal Ignition SW ON Engine ON Note
' No. (engine OFF) (idling)
Delivery (test) mode switch B136 34 10— 13 12— 14 When fuse is installed: 0
Signal B137 2 2.8 2.8 —
Knock sensor -
Shield B137 8 0 0 —
Back-up power supply B136 2 10— 13 12— 14 Ignition SW_'tC1h3 OFF” 10
Control module power sup- B137 7 10—13 12—14 —
ply B136 1 10—13 12—14 —
Sensor power suppl B34 19 S > —
P PPy B135 22 5 5 —
#1 B134 21 0 Oor5 Waveform
. #2 B134 22 0 Oor5 Waveform
Ignition control
#3 B134 31 0 Oor5 Waveform
#4 B134 32 0 Oor5 Waveform
#1 B134 10 10—13 1—14 Waveform
. #2 B134 11 10— 13 1—14 Waveform
Fuel injector
#3 B134 12 10— 13 1—14 Waveform
#4 B134 13 10— 13 1—14 Waveform
Control B136 33 Oor5 Qor5 Waveform
Fuel pump Di "
control unit 1agnostic | pgy3s 10 0or10—13 12 —14 —
signal
. ON: 0.5 or less ON: 0.5 or less
Radiator fan relay 1 control B135 11 OFF: 10 — 13 OFF: 12 — 14 —
. ON: 0.5 or less ON: 0.5 or less
Radiator fan relay 2 control B135 12 OFF- 10 — 13 OFF: 12 — 14 —

S . Light “ON”: 1 or less
Malfunction indicator light B135 33 — — Light “OFF”: 10 — 14
Engine speed output B135 15 — 0 — 13 or more Waveform

. ON: 1 or less ON: 1 orless
Purge control solenoid valve 1 B137 6 OFF: 10 — 13 OFF: 12 — 14 Waveform
. ON: 1 or less ON: 1 orless
Purge control solenoid valve 2 B137 15 OFF: 10 — 13 OFF: 12 — 14 Waveform
Signal B137 20 1.7—24 1.1—1.6
Manifold abso- | Power B134 19 5 5
lute pressure | supply —
sensor
Ground B134 29 0 0
(sensor)
SSM communication B135 14 1 or less «— 4 or more 1or lesrl:o(r_e_) 4or —
Approx. 0.9 Approx. 0.6 — 0.7 .
Main B134 18 (After engine is (After engine is Fully cIosesi. Approx. 0.6
Fully open: Approx. 4.0
warmed up.) warmed up.)
Approx. 1.7 Approx. 1.5 — 1.6 .
Electronic Sub B134 28 (After engine is (After engine is Fully closeq. Approx. 1.5
Fully open: Approx. 4.2
Throttle warmed up.) warmed up.)
Power B134 19 5 5 —
supply
Ground B134 29 0 0 —
(sensor)
rlilstc;:o(rll)c throttle control B134 2 Duty waveform Duty waveform Drive frequency: 500 Hz
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ENGINE (DIAGNOSTICS)

Engine Control Module (ECM) I/O Signal

Termi- Signal (V)
- Connector — :
Description No nal Ignition SW ON Engine ON Note
' No. (engine OFF) (idling)
quig:czil)c throttle control B134 1 Duty waveform Duty waveform Drive frequency: 500 Hz
Electronic throttle control B135 7 10 —13 1914 .
motor power supply
Electronic throttle control B135 17 ON: 0 ON: 0 When ignition switch is
motor relay OFF: 10 — 13 OFF: 12— 14 turned to ON: ON
Intake oil flow : ON: 10— 13 ON: 12— 14
S | B134 17 —
control sole- ignal (+) OFF: 0 OFF: 0
noid valve (LH) | Signal (-) B134 16 0 0 —
Intake oil flow . ON: 10— 13 ON: 12— 14
control sole- | >'9"@ (+) B134 34 OFF: 0 OFF: 0 T
noid valve .
Exhaust oll . ON: 10— 13 ON: 12— 14
flow control Signal (+) B134 5 OFF: 0 OFF: 0 T
solenoid valve .
Exhaust oil . ON: 10— 13 ON: 12— 14
flow control | S'9nal (+) B134 7 OFF: 0 OFF: 0 -
solenoid valve .
(RH) Signal (-) B134 15 0 0 —
Intake camshatt position B137 16 Oor5 Oor5 Waveform
sensor (LH)
Intake camshatt position B137 24 Oors 0ors Waveform
sensor (RH)
Exhaust camshaft position B137 29 Oor5 Oor5 Waveform
sensor (LH)
Exhaust camshaft position B137 23 Oor5 Oors Waveform
sensor (RH)
Camshaft position sensor
ground B137 30 0 0 —
Main sen- B135 03 Fully closed: 1 Fully closed: 1 .
sor signal Fully opened: 3.3 Fully opened: 3.3
Shield B136 4 0 0 —
Main
power sup- B135 21 5 5 —
ply
Accelerator Ground
o (main sen- B135 29 0 0 —
pedal position
sensor son)
Sub signal B135 31 Fully closed: 1 Fully closed: 1 .
sensor Fully opened: 3.3 Fully opened: 3.3
Subpower | pyag 22 5 5 —
supply
Ground
sub sen- —
(sub B135 30 0 0
sor)
ON: 0 ON: 0 . .
Starter relay B135 26 OFF: 10 — 13 OFF: 12 — 14 ON: cranking
When clutch pedal is | When clutch pedal is
Clutch switch B135 9 depressed: 0 depressed: 0 .

When clutch pedal is
released: 10 — 13

When clutch pedal is
released: 12 — 14
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Engine Control Module (ECM) I/O Signal

ENGINE (DIAGNOSTICS)

Termi- Signal (V)
. Connector — X
Description No nal Ignition SW ON Engine ON Note
' No. (engine OFF) (idling)
When brake pedal is | When brake pedal is
Brake switch 1 B136 15 depressed: 0 depressed: 0 .
(brake switch) When brake pedal is | When brake pedal is
released: 10 — 13 released: 12 — 14
When brake pedal is | When brake pedal is
Brake switch 2 B136 3 depressed: 10 — 13 | depressed: 12 — 14 .
(stop light switch) When brake pedal is | When brake pedal is
released: 0 released: 0
When operating
When operating noth- nothing: 3.5 — 4.5
ing: 3.5—4.5 When operating
When operating RES/ RES/ACC: 2.5 —
ACC:25—3.5 3.5
Cruise control command When operating vehicle When operating
switch B136 12 distance setting: 1.5 — | vehicle distance set- —
25 ting: 1.5—25
When operating SET/ When operating
COAST:05—1.5 SET/COAST: 0.5 —
When operating CAN- 1.5
CEL:0—0.5 When operating
CANCEL: 0—0.5
. . . ON: 0 ON: 0
Cruise control main switch B136 13 OFF: 5 OFF: 5 —
CAN commu- | (Hi) B136 17 — —
nication (Lo) B136 28 — — _
Self-shutoff control B135 13 0 0 —
Power steering oil pressure o ON: 0 .
switch B137 28 10—13 OFF: 12— 14
Oil level switch B136 26 0 0 Oil level LOW: 10 — 14
Fully closed: Fully closed:
Tumble generator valve B137 11 0.43—1.19 0.43—1.19 .
position sensor signal (RH) Fully opened: Fully opened:
2.83 —4.69 2.83 —4.69
Fully closed: Fully closed:
Tumble generator valve B137 10 0.43—1.19 0.43—1.19 .
position sensor signal (LH) Fully opened: Fully opened:
2.83 —4.69 2.83 —4.69
Tumble generator valve (RH B134 26 0ori10 —13 Dori12 — 14 _
closed)
Tumble generator valve (LH B134 o4 0o0ri10 —13 Dori12 — 14 .
closed)
Tumble generator valve (RH B134 o5 00or10 —13 Dor12 — 14 .
open)
Tumble generator valve (LH B134 3 00or10 —13 Oori2 — 14 .
open)
Immobilizer communication B135 25 — — —
Fuel tank pressure sensor B136 21 23—27 23—27 —
Pressure control solenoid B135 3 ON: 1 orless ON: 1 orless -
valve OFF: 10— 13 OFF:12 — 14
. ON: 1 orless ON: 1 orless
Drain valve B135 4 OFF: 10 — 13 OFF: 12— 14 -
Fuel temperature sensor B136 23 25—38 25—38 Ambient temperature:

25°C (77°F)
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Engine Control Module (ECM) I/O Signal
ENGINE (DIAGNOSTICS)

Termi- Signal (V)
- Connector — .
Description No nal Ignition SW ON Engine ON Note
' No. (engine OFF) (idling)
B134 29 0 0 —
Sensor
B135 30 0 0 —
Engine 1 B134 6 0 0 —
Engine 2 B134 4 0 0 —
Ground g.
Engine 3 B134 3 0 0 —
Engine 4 B137 1 0 0 —
Engine 5 B137 3 0 0 —
Body B136 4 0 0 —

Input/output name:

* Crankshaft position sensor

* [ntake camshaft position sensor RH

* |ntake camshaft position sensor LH

e Exhaust camshaft position sensor RH
e Exhaust camshaft position sensor LH
Measuring condition:

* After warming-up
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ENGINE (DIAGNOSTICS)

Engine Control Module (ECM) I/O Signal
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Engine Control Module (ECM) I/O Signal

ENGINE (DIAGNOSTICS)
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Engine Control Module (ECM) I/O Signal
ENGINE (DIAGNOSTICS)
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Engine Control Module (ECM) I/O Signal
ENGINE (DIAGNOSTICS)
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Engine Control Module (ECM) I/O Signal

ENGINE (DIAGNOSTICS)
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Engine Control Module (ECM) I/O Signal
ENGINE (DIAGNOSTICS)
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Engine Condition Data
ENGINE (DIAGNOSTICS)

6. Engine Condition Data
A: ELECTRICAL SPECIFICATION

Remarks Specification
17.6 — 35.64 (%): Idling
13.2 — 26.73 (%): 2,500 rpm racing

Engine load

Measuring condition:

After engine is warmed up.

Place the shift lever in neutral position.
Turn the A/C to OFF.

Turn all the accessory switches to OFF.
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Data Link Connector
ENGINE (DIAGNOSTICS)

7. Data Link Connector
A: NOTE

This connector is used for Subaru Select Monitor.

CAUTION:
Do not connect any scan tools other than Subaru Select Monitor or general scan tool because the cir-
cuit for Subaru Select Monitor may be damaged.

—
EN-07824
Terminal No. Contents Terminal No. Contents
1 Empty 9 Empty
2 Empty 10 Empty
3 Empty 11 Empty
4 Ground 12 Empty
5 Ground 13 Empty
6 CAN communication (Hi) 14 CAN communication (Lo)
7 Subaru Select Monitor signal 15 Empty
8 Empty 16 Power supply
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General Scan Tool

ENGINE (DIAGNOSTICS)

8. General Scan Tool
A: OPERATION

1. HOW TO USE GENERAL SCAN TOOL

1) Prepare a scan tool (general scan tool) required
by SAE J1978.

2) Connect the general scan tool to data link con-
nector located in the lower portion of the instrument
panel (on the driver’s side).

EN-07712

3) Using the general scan tool, call up each data.
General scan tool functions consist of:
(1) MODE $01: Current powertrain diagnostic
data
(2) MODE $02: Powertrain freeze frame data
(3) MODE $03: Emission-related powertrain
DTC
(4) MODE $04: Clear/Reset emission-related
diagnostic information
(5) MODE $06: Request on-board monitoring
test results for intermittently monitored systems
(6) MODE $07: Request on-board monitoring
test results for continuously monitored systems
(7) MODE $09: Request vehicle information
4) Read out the data according to repair proce-
dures. (For detailed operation procedure, refer to
the general scan tool operation manual.)

NOTE:

For details concerning DTC, refer to “List of Diag-
nostic Trouble Code (DTC)”. <Ref. to
EN(H4DOTC)(diag)-76, List of Diagnostic Trouble
Code (DTC).>
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General Scan Tool
ENGINE (DIAGNOSTICS)

2. MODE $01 (CURRENT POWERTRAIN DIAGNOSTIC DATA)

Refer to data denoting the current operating condition of analog input/output, digital input/output or the pow-
ertrain system.
A list of the support data and PID (Parameter Identification) codes are shown in the following table.

PID Data Unit of measure
$01 Number of em_ission-re_lated powertrain DTC, and malfunction indicator light status and diag- .
nosis support information
$03 Fuel system control status —
$04 Calculated engine load value %
$05 Engine coolant temperature °C
$06 Short term fuel trim %
$07 Long term fuel trim %
$0B Intake manifold absolute pressure kPa
$0C Engine speed rpm
$0D Vehicle speed MPH
$OE Ignition timing advance °
$OF Intake air temperature °C
$10 Intake air amount a/s
$11 Throttle valve opening angle %
$13 Air fuel ratio sensor —
$15 Oxygen sensor output voltage and short term fuel trim associated with oxygen sensor V and %
$1C Supporting OBD system —
$1F Elapsed time after starting the engine sec
$21 Running distance after MIL turns on miles
$24 A/F value and A/F sensor output voltage —andV
$2E Evaporative purge %
$2F Fuel level %
$30 Number of warm ups after DTC clear —
$31 Travel distance after DTC clear miles
$32 Fuel tank pressure Pa
$33 Atmospheric pressure kPa
$34 A/F sensor A value, current —and mA
$3C Catalytic temperature °C
$41 Diagnostic monitor of each drive cycle —
$42 ECM power voltage \
$43 Absolute load %
$44 A/F target lambda —
$45 Relative throttle opening angle %
$46 Ambient temperature °C
$47 Absolute throttle opening angle 2 %
$49 Absolute acceleration opening angle 1 %
$4A Absolute acceleration opening angle 2 Y%
$4C Target throttle opening angle %
$4D Engine operation time during MIL on min
$4E Elapsed time after DTC clear min
$51 Fuel used —
$5A Relative acceleration opening angle %
$65 Neutral status —

NOTE:
Refer to general scan tool manufacturer’s instruction manual to access the generic OBD-1l PID (MODE $01).
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General Scan Tool
ENGINE (DIAGNOSTICS)

3. MODE $02 (POWERTRAIN FREEZE FRAME DATA)
Refer to data denoting the operating condition when trouble is sensed by the on-board diagnosis system.

A list of the support data and PID (Parameter Identification) codes are shown in the following table.

PID Data Unit of measure
$02 DTC that caused the freeze frame data storage required by CARB —
$03 Fuel system control status —
$04 Calculated engine load value %
$05 Engine coolant temperature °C
$06 Short term fuel trim %
$07 Long term fuel trim %
$0B Intake manifold absolute pressure kPa
$0C Engine speed rpm
$0D Vehicle speed MPH
$OE Ignition timing advance °
$OF Intake air temperature °C
$10 Intake air amount a/s
$11 Throttle valve opening angle %
$13 Air fuel ratio sensor —
$15 Rear oxygen sensor voltage, compensation value V and %
$1C Supporting OBD system —
$1F Elapsed time after starting the engine sec
$2E Evaporative purge %
$2F Fuel level %
$32 Fuel tank pressure Pa
$33 Atmospheric pressure kPa
$42 ECM power voltage Vv
$43 Absolute load %
$44 A/F target lambda —
$45 Relative throttle opening angle %
$46 Ambient temperature °C
$47 Absolute throttle opening angle 2 %
$49 Absolute acceleration opening angle 1 %
$4A Absolute acceleration opening angle 2 %
$4C Target throttle opening angle %
$65 Neutral status —
NOTE:

Refer to general scan tool manufacturer’s operation manual to access freeze frame data (MODE $02).

4. MODE $03 (EMISSION-RELATED POWERTRAIN DTC)

Refer to “List of Diagnostic Trouble Code (DTC)” for information about data denoting emission-related pow-
ertrain DTC. <Ref. to EN(H4DOTC)(diag)-76, List of Diagnostic Trouble Code (DTC).>

5. MODE $04 (CLEAR/RESET EMISSION-RELATED DIAGNOSTIC INFORMATION)

Refer to the mode used to clear or reset emission-related diagnostic information (OBD-II trouble diagnostic
information).

NOTE:

* Refer to general scan tool manufacturer’s instruction manual to clear the emission-related diagnostic in-
formation (MODE $04).

* [nitial diagnosis of electronic throttle control is performed after memory clearance. Wait for 10 seconds or
more after turning the ignition switch to ON, and then start the engine.
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6. MODE $06

Refer to test value of troubleshooting and data of test limit indicated on the support data bit sequence table.
A list of the support data is shown in the following table.

OBDMID TID SID Diagnostic item
$81 $0A
$82 $8D A/F sensor continuity failure (Bank 1 Sensor 1)
$01 $83 $14
$84 $1E )
$85 S$1E A/F sensor range failure (Bank 1 Sensor 1)
$86 $20 A/F sensor response failure (Bank 1 Sensor 1)
87 0B
288 zOB Oxygen sensor circuit failure (Bank 1 Sensor 2)
$07 $0B
$02 $08 $0B Oxygen sensor drop failure (Bank 1 Sensor 2)
$A5 $0B
05 10
zOG z10 Oxygen sensor response failure (Bank 1 Sensor 2)
$21 $89 $20 Catalyst deterioration diagnosis (Bank 1)
$8B $9D
8C 9D
$35 zSD ng VVT monitor bank 1
$8E $9D
$8B $9D
8C 9D
$36 zSD ng VVT monitor bank 2
$8E $9D
$39 $93 $FE Evaporative emission control system leak detected (Fuel filler cap off)
$94 $FE
$3B $95 $FE Evaporative emission control system (0.04 inch leak)
$A6 $FE
96 FE
$3C 297 zFE Evaporative emission control system (0.02 inch leak)
$3D $98 $FE Evaporative emission control system (Purge flow)
99 24
$41 :QA 224 A/F sensor heater failure (Bank 1 Sensor 1)
$9B $14 A/F sensor heater characteristics failure (Bank 1 Sensor 1)
9C 24
$42 iQD :24 Oxygen sensor heater failure (Bank 1 Sensor 2)
0B 24
$A1 :OC 224 Misfire monitoring (All cylinders)
0B 24
$A2 :O C :24 Misfire monitoring (#1 cylinder)
0B 24
$A3 :O C 224 Misfire monitoring (#2 cylinder)
0B 24
$A4 :O C :24 Misfire monitoring (#3 cylinder)
0B 24
$A5 :O C 224 Misfire monitoring (#4 cylinder)
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7. MODE $07

Refer to the data of DTC (pending code) for troubleshooting result about emission in the first time.
8. MODE $09

Refer to the data of vehicle specification (V.I.N., calibration ID, etc.).
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9. Subaru Select Monitor

A: OPERATION

1. HOW TO USE THE SUBARU SELECT MONITOR

NOTE:

For detailed operation procedures, refer to “PC application help for Subaru Select Monitor”.

2. READ CURRENT DATA FOR ENGINE (NORMAL MODE)

NOTE:

* For detailed operation procedures, refer to “PC application help for Subaru Select Monitor”.
* Alist of the support data is shown in the following table.

* *: For models without cruise control, the brake switch signal does not change.

Contents Display Unltscjr?ea- Note (at idling)
Engine load Engine Load % 21.0%
Engine coolant temperature signal Coolant Temp. °Cor°F 80 — 100°C or 176 — 212°F
A/F correction #1 A/F Correction #1 % -10 — +10%
A/F learning #1 A/F Learning #1 %o 15— +15%
. . mmHg, kPa 220 — 275 mml_-|g, 29.5—37
Intake manifold absolute pressure Mani. Absolute Pressure . 7| kPa,8.7—10inHg or 4.2 —
inHg or psig .
5.3 psig
Engine speed signal Engine Speed rpm Sti?e ;;Z)?nr:tzr (i'r:‘c?irceaeti;vr;t)h
Meter vehicle speed signal Vehicle Speed km/h or MPH | 0 km/h or 0 MPH (at parking)
Ignition timing signal Ignition Timing deg 10 — 15 deg
Intake air temperature signal Intake Air Temp. °Cor°F 20 — 50°C or 68 — 122°F
Intake air amount Mass Air Flow g/s or Ib/m 21 =31 g/lsb7r:10.35 —0.40
Throttle opening angle signal Throttle Opening Angle % 2.0—2.4%
Rear oxygen sensor voltage Rear O2 Sensor Vv 0—10V
Battery voltage Battery Voltage Vv 12—15V
Mass air flow voltage Air Flow Sensor Voltage \Y 1.0—17V
Injection 1 pulse width Fuel Injection #1 Pulse ms 12—22ms
Atmospheric pressure Atmosphere Pressure mmHg’ kP_a, —
inHg or psig
Intake manifold relative pressure Mani. Relative Pressure mmHg’ kP_a, Air intake abso[ute pressure
inHg or psig — Atmospheric pressure
Learned ignition timing Learned Ignition Timing deg 0 deg
Acceleration opening angle signal Accel. Opening Angle % 0.0%
Fuel temperature signal Fuel Temp. °Cor °F +28°C or 82°F
Primary supercharged pressure control signal Primary Control % 0.0%
Purge control solenoid duty ratio CPC Valve Duty Ratio % 0 —25%
Tumble generator valve RH opening signal TGV Position Sensor R \ 0.81V
Tumble generator valve LH opening signal TGV Position Sensor L \ 0.81V
Fuel pump duty ratio Fuel Pump Duty Y% 30 — 40%
AVCS advance angle amount RH VVT Adv. Ang. Amount R deg 15 deg
AVCS advance angle amount LH VVT Adv. Ang. Amount L deg 5 deg
Qil flow control solenoid valve duty ratio RH OCV Duty R % 0—20%
Oil flow control solenoid valve duty ratio LH OCV Duty L Y% 0 —20%
Oil flow control solenoid valve current RH OCV Current R mA 40 — 100 mA
Oil flow control solenoid valve current LH OCV Current L mA 40 — 100 mA
A/F sensor current value 1 A/F Sensor #1 Current mA -20—20mA
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Contents Display Unit of mea- Note (at idling)
sure
A/F sensor resistance value 1 A/F Sensor #1 Resistance Q 27 —35mA
A/F sensor output lambda 1 A/F Sensor #1 — 1.0
A/F correction #3 A/F Correction #3 % 0.00%
A/F learning #3 A/F Learning #3 % 0.00%
Throttle motor duty Throttle Motor Duty % 5%
Throttle motor voltage Throttle Motor Voltage \ 12—15V
Sub throttle sensor voltage Sub-Throttle Sensor \ 15V
Main throttle sensor voltage Main-Throttle Sensor \" 06V
Sub accelerator sensor voltage Sub-Accelerator Sensor Vv 11V
Main acceleration sensor voltage Main-Accelerator Sensor \ 1.0V
Memory vehicle speed Memorized Cruise Speed | km/h or MPH —
Fuel level sensor resistance Fuel level resistance Q 4—96Q
Odometer Odometer km —
Exhaust AVCS retard angle amount RH Exh. VVT Retard Ang. R deg +5 deg
Exhaust AVCS retard angle amount LH Exh. VVT Retard Ang. L deg +5 deg
Exhaust oil flow control solenoid valve duty ratio RH | Exh. OCV Duty R %o 0 —20%
Exhaust oil flow control solenoid valve duty ratio LH | Exh. OCV Duty L % 0 —20%
E);'haust oil flow control solenoid valve current value Exh. OCV Current R mA 40 — 100 mA
IIi)_(lhaust oil flow control solenoid valve current value Exh. OCV Current L mA 40 — 100 mA
#1 cylinder roughness monitor Roughness Monitor #1 — 0
#2 cylinder roughness monitor Roughness Monitor #2 — 0
#3 cylinder roughness monitor Roughness Monitor #3 — 0
#4 cylinder roughness monitor Roughness Monitor #4 — 0
Knock sensor correction Knocking Correction deg 0.0 deg
Fuel tank pressure signal Fuel Tank Pressure T“mHg’ kEa, +8.8 ”.‘"‘Hg' +1.2 kEa, +0.4
inHg or psig inHg or 0.2 psig
AT vehicle ID signal AT Vehicle ID Signal — OFF
D-check require Flag D-check Require Flag — OFF
Delivery (test) mode terminal (I?I_Zlé\t/e'\%(’;/éogzrﬁzrgggtor — OFF
Neutral position switch signal Neutral Position Switch — ON
Soft idle switch signal Idle Switch Signal — ON
Ignition switch signal Ignition Switch — ON

Power steering switch signal P/S Switch — OFF (when OFF)
Air conditioning switch signal A/C Switch — OFF (when OFF)
Starter switch signal Starter Switch — OFF

Rear oxygen monitor Rear O2 Rich Signal — Rich/Lean
Knocking signal Knocking Signal — OFF
Crankshaft position sensor signal Crankshaft Position Sig. — ON
Camshaft position sensor signal Camshaft Position Sig. — ON

Rear defogger switch signal

Rear Defogger SW

OFF (when OFF

Blower fan switch signal

Blower Fan SW

OFF (when OFF

Light switch signal

Light Switch

OFF (when OFF

Radiator fan relay 1 signal

Radiator Fan Relay #1

Radiator fan relay 2 signal

Radiator Fan Relay #2

OFF (when OFF

Pressure control solenoid valve signal

PCV Solenoid Valve

)
)
)
OFF (when OFF)
)
)

OFF (when OFF

Tumble generator valve output signal

TGV Output

OFF

Tumble generator valve driving signal

TGV Drive

Closing direction
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Contents

Display

Unit of mea-
sure

Note (at idling)

Drain valve signal

Vent. Solenoid Valve

OFF (when OFF)

Purge control solenoid valve 2 signal

CPC Solenoid 2

OFF (when OFF)

Vehicle dynamics control (VDC) torque down prohi-

bition output Ban of Torque Down — ON
Vehicle dynamics control (VDC) torque down Request Torque Down

— OFF
demand vDC
ETC motor relay signal ETC Motor Relay — ON

Clutch switch signal

Clutch Switch

OFF (when OFF

Stop light switch signal

Stop Light Switch

OFF (when OFF

)

)
SET/COAST switch signal SET/COAST Switch — OFF (when OFF)
RES/ACC switch signal RESUME/ACCEL Switch — OFF (when OFF)
Brake switch signal® Brake Switch — OFF (when OFF)
Main switch signal Main Switch — OFF (when OFF)
Cruise control cancel switch signal CC Cancel SW — OFF (when OFF)
Malfunction indicator light signal MIL On Flag — OFF (when unlit)

Oil level switch signal

Qil level switch

HIGH level

3. READ CURRENT DATA FOR ENGINE (OBD MODE)

NOTE:

* For detailed operation procedures, refer to “PC application help for Subaru Select Monitor”.
* Alist of the support data is shown in the following table.

Contents Display Note (at idling) Unit of mea-
sure
Number of diagnosis code Number of Diag. Code: 0 —
Condition of malfunction indicator light MI(MIL) OFF —
Monitoring test of misfire Misfire monitoring (Supp) YES —
Monitoring test of misfire Misfire monitoring (Rdy) YES —
Monitoring test of fuel system Fuel system monitoring (Supp) YES —
Monitoring test of fuel system Fuel system monitoring (Rdy) YES —
Monitoring test of comprehensive component Component monitoring (Supp) YES —
Monitoring test of comprehensive component Component monitoring (Rdy) YES —
Test of catalyst Catalyst Diagnosis (Supp) YES —
Test of catalyst Catalyst Diagnosis (Rdy) NO —
Test of heating-type catalyst Heated catalyst (Supp) NO —
Test of heating-type catalyst Heated catalyst (Rdy) N/A —
Test of evaporative emission purge control system | Evaporative purge system (Supp) YES —
Test of evaporative emission purge control system | Evaporative purge system (Rdy) NO —
Secondary air system test Secondary air system (Supp) NO —
Secondary air system test Secondary air system (Rdy) N/A —
Test of air conditioning system refrigerant A/C system refrigerant (Supp) NO —
Test of air conditioning system refrigerant A/C system refrigerant (Rdy) N/A —
Test of oxygen sensor Oxygen sensor (Supp) YES —
Test of oxygen sensor Oxygen sensor (Rdy) NO —
Test of oxygen sensor heater 02 Heater Diagnosis (Supp) YES —
Test of oxygen sensor heater 02 Heater Diagnosis (Rdy) YES —
Test of EGR system EGR system (Supp) YES —
Test of EGR system EGR system (Rdy) NO —
Air fuel ratio control system for bank 1 Fuel system for Bank 1 Cl_normal —
Engine load data Calculated load value 19.2 %
Engine coolant temperature signal Coolant Temp. 96 °C
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Contents Display Note (at idling) Unit of mea-
sure
(Sg:r:tkt%rm fuel trim by front oxygen (A/F) sensor Short term fuel trim B1 172 %
Long term fuel trim by front oxygen (A/F) sensor Long term fuel trim B1 5.5 %
(Bank 1)
Intake manifold absolute pressure signal Mani. Absolute Pressure 32 kPa
Engine speed signal Engine Speed 846 rpm
Vehicle speed signal Vehicle Speed 0 km/h
#1 Cylinder ignition timing Ignition timing adv. #1 13.5 °
Intake air temperature signal Intake Air Temp. 44 °C
Intake air amount Mass Air Flow 3.6 g/s
Throttle position signal Throttle Opening Angle 13 %
Oxygen sensor (Bank 1 Sensor 2) Oxygen sensor #12 0.1—0.7 \Y
A/F correction (Bank 1 Sensor 2) Short term fuel trim #12 0.0 %
On-board diagnostic system OBD System OBD/OBD2 —
Front oxygen (A/F) sensor (Bank 1 Sensor 1) Oxygen sensor #11 Supported —
Oxygen sensor (Bank 1 Sensor 2) Oxygen sensor #12 Supported —
Elapsed time after engine start Time Since Engine Start — sec
i'll'lr:r\]/ﬁrl]giztsance after the malfunction indicator light Lighted M lamp history . Kkm
A/F lambda signal (Bank 1 Sensor 1) A/F Sensor #11 0.951 —
A/F sensor output signal (Bank 1 Sensor 1) A/F Sensor #11 2.468 \
Evaporative purge Commanded Evap Purge 0 %
Fuel level signal Fuel Level — %
Number of warm ups after DTC clear Number of warm-ups — —
Travel distance after DTC clear Meter since DTC cleared — km
Fuel tank pressure signal Fuel Tank Pressure 1171.5 Pa
Atmospheric pressure signal Atmosphere Pressure Atmospheric pressure kPa
A/F lambda signal (Bank 1 Sensor 1) A/F Sensor #11 0.957 —
A/F sensor output signal (Bank 1 Sensor 1) A/F Sensor #11 -0.18 mA
Catalyst temperature #1 Catalyst Temperature #11 — °C
Monitoring test of misfire Misfire monitoring (Enable) YES —
Monitoring test of misfire Misfire monitoring (Comp) YES —
Monitoring test of fuel system Fuel system monitoring (Enable) YES —
Monitoring test of fuel system Fuel system monitoring (Comp) YES —
Monitoring test of comprehensive component Component monitoring (Enable) NO —
Monitoring test of comprehensive component Component monitoring (Comp) NO —
Test of catalyst Catalyst Diagnosis (Enable) YES —
Test of catalyst Catalyst Diagnosis (Comp) NO —
Test of heating-type catalyst Heated catalyst (Enable) N/A —
Test of heating-type catalyst Heated catalyst (Comp) N/A —
Test of evaporative emission purge control system Evaporative purge system NO —
(Enable)
Test of evaporative emission purge control system | Evaporative purge system (Comp) NO —
Secondary air system test Secondary air system (Enable) N/A —
Secondary air system test Secondary air system (Comp) N/A —
Test of air conditioning system refrigerant A/C system refrigerant (Enable) N/A —
Test of air conditioning system refrigerant A/C system refrigerant (Comp) N/A —
Test of oxygen sensor Oxygen sensor (Enable) YES —
Test of oxygen sensor Oxygen sensor (Comp) NO —
Test of oxygen sensor heater 02 Heater Diagnosis (Enable) YES —
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Contents Display Note (at idling) Unit of mea-
sure
Test of oxygen sensor heater 02 Heater Diagnosis (Comp) YES —
Test of EGR system EGR system (Enable) YES —
Test of EGR system EGR system (Comp) NO —
ECM power supply voltage Control module voltage 13.848 \
Absolute load Absolute Load Value 21 %
A/F target lambda Target Equivalence Ratio 0.993 —
Relative throttle opening angle Relative Throttle Pos. 2 %
Ambient temperature Ambient Temperature Ambient temperature °C
Absolute throttle opening angle 2 Absolute Throttle Pos.#2 31 %
Absolute accelerator opening angle 1 Accelerator Pedal Pos.#1 13 %
Absolute accelerator opening angle 2 Accelerator Pedal Pos.#2 13 %
Target throttle opening angle Target Throt. Act. Cont. 0 %o
E;t?tlﬂf operating time while malfunction indicator Time while MIL lighted . min
Elapsed time after DTC clear Time since DTC cleared — min
Type of fuel Type of fuel GAS —
Relative acceleration opening angle Relative Accelera. Pos. 0 %
Neutral condition MT gear status NEUT —
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4. READ FREEZE FRAME DATA FOR ENGINE (OBD MODE)

NOTE:

¢ For detailed operation procedures, refer to “PC application help for Subaru Select Monitor”.
* A list of the support data is shown in the following table.

Contents

Display

Unit of measure

DTC of freeze frame data

Freeze frame data

Air fuel ratio control system for bank 1

Fuel system for Bank 1

Engine load data

Calculated load value

%

Engine coolant temperature signal

Coolant Temp.

°Cor°F

Short term fuel trim by front oxygen (A/F) sensor (Bank 1)

Short term fuel trim B1

%

Long term fuel trim by front oxygen (A/F) sensor (Bank 1)

Long term fuel trim B1

%

Intake manifold absolute pressure signal

Mani. Absolute Pressure

mmHg, kPa, inHg or psi

Engine speed signal Engine Speed rpm
Vehicle speed signal Vehicle Speed km/h or MPH
Ignition timing adv. #1 Ignition timing adv. #1 °
Intake air temperature Intake Air Temp. °C
Amount of intake air Mass Air Flow g/s
Throttle valve angle Throttle Opening Angle %o
Oxygen sensor #12 Oxygen sensor #12 \
AJF correction #12 Short term fuel trim #12 %
OBD system OBD System —
Oxygen sensor #11 Oxygen sensor #11 —
Oxygen sensor #12 Oxygen sensor #12 —
Elapsed time after starting engine Time Since Engine Start sec

Evaporative purge

Commanded Evap Purge

%

Fuel level

Fuel Level

%

Fuel tank pressure

Fuel Tank Pressure

mmHg, Pa, inHg or psig

Atmospheric pressure

Atmosphere Pressure

mmHg, kPa, inHg or psig

ECM power supply voltage Control module voltage \'
Absolute load Absolute Load Value %
A/F target lambda Target Equivalence Ratio —
Relative throttle opening angle Relative Throttle Pos. %
Ambient temperature Ambient Temperature °Cor °F

Absolute throttle opening angle 2

Absolute Throttle Pos.#2

%

Absolute accelerator opening angle 1

Accelerator Pedal Pos.#1

%

Absolute accelerator opening angle 2

Accelerator Pedal Pos.#2

%

Target throttle opening angle

Target Throt. Act. Cont.

%

Neutral condition

MT gear status

5. V.LN. REGISTRATION

On «Main Menu» display, select {Each System Check}.
On «System Selection Menu» display, select {Engine Control Systemj}.

On «Engine Diagnosis» display, select {Entry VIN}.
Perform the procedures shown on the display screen.

1)
2)
3) Click the [OK] button after the information of engine type has been displayed.
4)
5)
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10.Read Diagnostic Trouble
Code (DTC)

A: OPERATION

1. SUBARU SELECT MONITOR

NOTE:

* For detailed operation procedures, refer to “PC
application help for Subaru Select Monitor”.

* For details concerning DTC, refer to “List of Diag-
nostic Trouble Code (DTC)”. <Ref. to
EN(H4DOTC)(diag)-76, List of Diagnostic Trouble
Code (DTC).>

2. GENERAL SCAN TOOL

Refer to data denoting emission-related powertrain
DTC.

For details concerning DTC, refer to “List of Diag-
nostic Trouble Code (DTC)”. <Ref. to
EN(H4DOTC)(diag)-76, List of Diagnostic Trouble
Code (DTC).>

NOTE:

Refer to general scan tool manufacturer’s instruc-
tion manual to access powertrain DTC (MODE
$03).
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11.Inspection Mode
A: PROCEDURE

Perform the diagnosis shown in the following DTC table.
When performing the diagnosis not listed in “List of Diagnostic Trouble Code (DTC)”, refer to the item on the
drive cycle. <Ref. to EN(H4DOTC)(diag)-48, Drive Cycle.>

DTC Item Condition
P0O011 Intake Camshaft Position - Timing Over-Advanced or System Performance —
(Bank 1)
P0O014 Exhaust AVCS System 1 (Range/Performance) —
PO016 Crankshaft Position - Camshaft Position Correlation (Bank1) —
P0017 Crank and Cam Timing B System Failure (Bank 1) —
P0018 Crankshaft Position - Camshaft Position Correlation (Bank2) —
P0O019 Crank and Cam Timing B System Failure (Bank 2) —
P0021 Intake Camshaft Position - Timing Over-Advanced or System Performance —
(Bank 2)
P0024 Exhaust AVCS System 2 (Range/Performance) —
P0031 HO2S Heater Control Circuit Low (Bank 1 Sensor 1) —
P0032 HO2S Heater Control Circuit High (Bank 1 Sensor 1) —
P0037 HO2S Heater Control Circuit Low (Bank 1 Sensor 2) —
P0O038 HO2S Heater Control Circuit High (Bank 1 Sensor 2) —
P0102 Mass or Volume Air Flow Circuit Low Input —
P0103 Mass or Volume Air Flow Circuit High Input —
P0O107 Manifold Absolute Pressure/Barometric Pressure Circuit Low Input —
P0108 Manifold Absolute Pressure/Barometric Pressure Circuit High Input —
PO112 Intake Air Temperature Sensor 1 Circuit Low —
PO113 Intake Air Temperature Sensor 1 Circuit High —
P0O117 Engine Coolant Temperature Circuit Low —
PO118 Engine Coolant Temperature Circuit High —
P0O122 Throttle/Pedal Position Sensor/Switch “A” Circuit Low —
P0123 Throttle/Pedal Position Sensor/Switch “A” Circuit High —
P0O131 02 Sensor Circuit Low Voltage (Bank 1 Sensor 1) —
P0132 02 Sensor Circuit High Voltage (Bank 1 Sensor 1) —
P0137 02 Sensor Circuit Low Voltage (Bank 1 Sensor 2) —
P0138 02 Sensor Circuit High Voltage (Bank 1 Sensor 2) —
P0140 02 Sensor Circuit No Activity Detected (Bank 1 Sensor 2) —
P0182 Fuel Temperature Sensor “A” Circuit Low Input —
P0183 Fuel Temperature Sensor “A” Circuit High Input —
P0222 Throttle/Pedal Position Sensor/Switch “B” Circuit Low —
P0223 Throttle/Pedal Position Sensor/Switch “B” Circuit High —
P0230 Fuel Pump Primary Circuit —
P0245 Turbo/Super Charger Wastegate Solenoid “A” Low —
P0327 Knock Sensor 1 Circuit Low (Bank 1 or Single Sensor) —
P0328 Knock Sensor 1 Circuit High (Bank 1 or Single Sensor) —
P0335 Crankshaft Position Sensor “A” Circuit —
P0336 Crankshaft Position Sensor “A” Circuit Range/Performance —
P0340 Camshaft Position Sensor “A” Circuit (Bank 1 or Single Sensor) —
P0345 Camshaft Position Sensor “A” Circuit (Bank 2) —
P0365 Camshaft Position Sensor “B” Circuit (Bank 1) —
P0390 Camshaft Position Sensor “B” Circuit (Bank 2) —
P0447 Evaporative Emission Control System Vent Control Circuit Open —
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DTC Item Condition
P0448 Evaporative Emission Control System Vent Control Circuit Shorted —
P0452 Evaporative Emission Control System Pressure Sensor Low Input —
P0453 Evaporative Emission Control System Pressure Sensor High Input —
P0458 Evaporative Emission System Purge Control Valve Circuit Low —
P0462 Fuel Level Sensor “A” Circuit Low —
P0463 Fuel Level Sensor “A” Circuit High —
PO500 Vehicle Speed Sensor “A” —
P0512 Starter Request Circuit —
P0513 Incorrect Immobilizer Key —
P0604 Internal Control Module Random Access Memory (RAM) Error —
P0605 Internal Control Module Read Only Memory (ROM) Error —
P0607 Throttle Control System Circuit Range/Performance —
P0638 Throttle Actuator Control Range/Performance (Bank 1) —
P0851 Park/Neutral Switch Input Circuit Low —
P0852 Park/Neutral Switch Input Circuit High —
P1152 02 Sensor Circuit Range/Performance (Low) (Bank1 Sensor1) —
P1153 02 Sensor Circuit Range/Performance (High) (Bank1 Sensor1) —
P1160 Return Spring Failure —
P1400 Fuel Tank Pressure Control Solenoid Valve Circuit Low —
P1420 Fuel Tank Pressure Control Sol. Valve Circuit High —
P1518 Starter Switch Circuit Low Input —
P1560 Back-Up Voltage Circuit Malfunction —
P1570 Antenna —
P1571 Reference Code Incompatibility —
P1572 IMM Circuit Failure —
P1574 Key Communication Failure —
P1576 EGI Control Module EEPROM —
P1577 IMM Control Module EEPROM —
P1578 Meter Failure —
P2006 Intake Manifold Runner Control Stuck Closed (Bank 1) —
P2007 Intake Manifold Runner Control Stuck Closed (Bank 2) —
P2008 Intake Manifold Runner Control Circuit / Open (Bank 1) —
P2009 Intake Manifold Runner Control Circuit Low (Bank 1) —
P2011 Intake Manifold Runner Control Circuit / Open (Bank 2) —
P2012 Intake Manifold Runner Control Circuit Low (Bank 2) —
P2016 Intake Manifold Runner Position Sensor / Switch Circuit Low (Bank 1) —
P2017 Intake Manifold Runner Position Sensor / Switch Circuit High (Bank 1) —
P2021 Intake Manifold Runner Position Sensor / Switch Circuit Low (Bank 2) —
P2022 Intake Manifold Runner Position Sensor / Switch Circuit High (Bank 2) —
P2088 Intake Camshaft Position Actuator Control Circuit Low (Bank 1) —
P2089 Intake Camshaft Position Actuator Control Circuit High (Bank 1) —
P2090 Exhaust Camshaft Position Actuator Control Circuit Low (Bank 1) —
P2091 Exhaust Camshaft Position Actuator Control Circuit High (Bank 1) —
P2092 Intake Camshaft Position Actuator Control Circuit Low (Bank 2) —
P2093 Intake Camshaft Position Actuator Control Circuit High (Bank 2) —
P2094 Exhaust Camshaft Position Actuator Control Circuit Low (Bank 2) —
P2095 Exhaust Camshaft Position Actuator Control Circuit High (Bank 2) —
P2101 Throttle Actuator Control Motor Circuit Range/Performance —
P2102 Throttle Actuator Control Motor Circuit Low —
P2103 Throttle Actuator Control Motor Circuit High —
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DTC Item Condition
P2109 Throttle/Pedal Position Sensor “A” Minimum Stop Performance —
P2122 Throttle/Pedal Position Sensor/Switch “D” Circuit Low Input —
P2123 Throttle/Pedal Position Sensor/Switch “D” Circuit High Input —
P2127 Throttle/Pedal Position Sensor/Switch “E” Circuit Low Input —
P2128 Throttle/Pedal Position Sensor/Switch “E” Circuit High Input —
P2135 Throttle/Pedal Position Sensor/Switch “A”/“B” Voltage Correlation —
P2138 Throttle/Pedal Position Sensor/Switch “D”/“E” Voltage Correlation —
p2227 Atmospheric Pressure Sensor Range/Performance —
P2228 Barometric Pressure Circuit Low —
P2229 Barometric Pressure Circuit High —
P2419 Evaporative Emission System Switching Valve Control Circuit Low —
P2420 Evaporative Emission System Switching Valve Control Circuit High —
Uo073 CAN Failure, Bus ‘OFF’ Detection —
uo101 CAN (TCU) Data not Loaded —
uo122 CAN (VDC) Data not Loaded —
uo140 CAN (BCU) Data not Loaded —
uo402 CAN (TCU) Data Abnormal —
U0416 CAN (VDC) Data Abnormal —
uo422 CAN (BCU) Data Abnormal —

1. PREPARATION FOR THE INSPECTION
MODE

1) Check that the battery voltage is 12 V or more
and fuel remains approx. half [20 — 40 0 (5.3 —
10.6 US gal, 4.4 — 8.8 Imp gal)].

2) Lift up the vehicle using a garage jack and place
it on rigid racks, or drive the vehicle onto free roll-
ers.

WARNING:

* Before lifting up the vehicle, ensure parking
brakes are applied.

¢ Do not use a pantograph jack in place of a rig-
id rack.

e Secure a rope or wire to the front or rear tow-
ing hooks to prevent the lateral runout of front
wheels.

e Before rotating the wheels, make sure that
there is no one in front of the vehicle. Besides
while the wheels are rotating, make sure that no
one approaches the vehicle front side.

e Make sure that there is nothing around the
wheels. For AWD model, pay special attention
to all four wheels.

e While servicing, do not depress or release
the clutch pedal or accelerator pedal quickly re-
gardless of the engine speed. Quick operation
may cause the vehicle to drop off the free roller.

e To prevent the vehicle from slipping due to
vibration, do not place anything between rigid
rack and the vehicle.

EN-00041

(A) Rigid rack
(B) Free roller
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2. SUBARU SELECT MONITOR

1) Check that no DTC remains after clearing mem-
ory. <Ref. to EN(H4DOTC)(diag)-54, Clear Memo-
ry Mode.>

2) Warm up the engine.

3) Prepare the Subaru Select Monitor kit. <Ref. to
EN(H4DOTC)(diag)-8, PREPARATION TOOL,
General Description.>

EN-05692

4) Prepare PC with Subaru Select Monitor in-
stalled.

5) Connect the USB cable to SDI (Subaru Diagno-
sis Interface) and USB port on the personal com-
puter (dedicated port for the Subaru Select
Monitor).

NOTE:

The dedicated port for the Subaru Select Monitor
means the USB port which was used to install the
Subaru Select Monitor.

6) Connect the diagnosis cable to SDI.

7) Install the delivery (test) mode fuse (A) of the
main fuse box.
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8) Connect SDI to data link connector located in the
lower portion of the instrument panel (on the driv-
er's side).

CAUTION:
Do not connect any scan tools except Subaru
Select Monitor or general scan tool.

EN-07712

9) Start the PC.

10) Turn the ignition switch to ON (engine OFF)
and run the “PC application for Subaru Select Mon-
itor”.

11) On «Main Menu» display, select {Each System
Check]}.

12) On «System Selection Menu» display, select
{Engine Control System}.

13) Click the [OK] button after the information of
engine type has been displayed.

14) On «Engine Diagnosis» display, select {Dealer
Check Mode Procedure}.

15) When the «Perform Inspection (Dealer Check)
Mode?» is shown on the screen, click the [Next]
button.

16) Perform subsequent procedures as instructed
on the display screen.

 [f trouble still remains in the memory, the corre-
sponding DTC appears on the display screen.

NOTE:
e For detailed operation procedures, refer to
“PC application help for Subaru Select Monitor”.
» For details concerning DTC, refer to “List of Di-
agnostic Trouble Code (DTC)".
<Ref. to EN(H4DOTC)(diag)-76, List of Diagnos-
tic Trouble Code (DTC).>
* Release the parking brake.
* The speed difference between front and rear
wheels may illuminate the ABS warning light, but
this does not indicate a malfunction. When en-
gine control system diagnosis is finished, per-
form the VDC memory clearance procedure of
self-diagnosis function. <Ref. to VDC(diag)-25,
Clear Memory Mode.>

EN(H4DOTC)(diag)-46



Inspection Mode

ENGINE (DIAGNOSTICS)

3. GENERAL SCAN TOOL

1) Check that no DTC remains after clearing mem-
ory. <Ref. to EN(H4DOTC)(diag)-33, MODE $04
(CLEAR/RESET EMISSION-RELATED DIAG-
NOSTIC INFORMATION), OPERATION, General
Scan Tool.>

2) Warm up the engine.

3) Install the delivery (test) mode fuse (A) of the
main fuse box.
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4) Connect the general scan tool to the data link
connector located in the lower portion of the instru-
ment panel (on the driver’s side).

CAUTION:
Do not connect any scan tools except Subaru
Select Monitor or general scan tool.

EN-07712

5) Start the engine.

NOTE:

Depress the clutch pedal when starting engine.

6) Turn the neutral position switch to ON by operat-
ing shift lever.

7) Keep the engine speed in 2,500 — 3,000 rpm
range for 40 seconds.

8) Place the shift lever in 1st gear and drive the ve-
hicle at 5 to 10 km/h (3 to 6 MPH).

NOTE:

* For AWD model, release the parking brake.

* The speed difference between front and rear
wheels may illuminate the ABS warning light, but
this does not indicate a malfunction. When engine
control system diagnosis is finished, perform the
VDC memory clearance procedure of self-diagno-
sis function. <Ref. to VDC(diag)-25, Clear Memory
Mode.>

9) Using the general scan tool, check for DTC and
record the result(s).

NOTE:

e For detailed operation procedures, refer to the
general scan tool operation manual.

* Fordetails concerning DTC, refer to “List of Diag-
nostic Trouble Code (DTC)”.

<Ref. to EN(H4DOTC)(diag)-76, List of Diagnostic
Trouble Code (DTC).>
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12.Drive Cycle
A: PROCEDURE

Itis necessary to perform the drive cycle listed below if DTC is not found in the Inspection Mode. It is possible
to complete diagnosis of the DTC by performing the indicated drive cycle. After the repair for the DTC, per-
form a necessary drive cycle and make sure the function recovers and the DTC is recorded.

1. PREPARATION FOR DRIVE CYCLE

1) Check that the battery voltage is 12 V or more and fuel remains approx. half [20 — 40 0 (5.3 —10.6 US
gal, 4.4 — 8.8 Imp gal)].

2) After performing the diagnostics and Clear Memory Mode, check that no DTC remains. <Ref. to
EN(H4DOTC)(diag)-54, Clear Memory Mode.>

3) Check the delivery (test) mode fuse is removed.

NOTE:

» Perform the drive cycle after warming up the engine except when the engine coolant temperature at en-
gine start is specified.

» Perform the drive cycle twice if the DTC in the list is marked with *. After completing the first drive cycle,
stop the engine and perform second diagnosis in same condition.

2. DRIVE CYCLE A

DTC Item Condition
Engine coolant temperature at
*P0125 Insufficient Coolant Temperature for Closed Loop Fuel Control engine start is less than 20°C
(68°F).
*P0126 Insufficient Engine Coolant Temperature for Stable Operation —

Engine coolant temperature at
engine start is less than 55°C
(131°F).

*P0133 02 Sensor Circuit Slow Response (Bank 1 Sensor 1) —

*P0141 02 Sensor Heater Circuit (Bank1 Sensor2) —

Complete diagnosis with drive
cycle B or C as well.

Complete diagnosis with drive
cycle B or C as well.

Complete diagnosis with drive
cycle B or C as well.

Complete diagnosis with drive
cycle B or C as well.

Complete diagnosis with drive
cycle B or C as well.

Complete diagnosis with drive
cycle B or C as well.

*P0420 Catalyst System Efficiency Below Threshold (Bank 1) —
Engine coolant temperature at

Coolant Thermostat (Engine Coolant Temperature Below Thermostat Regulat-

P0128 ing Temperature)

*P0171 System Too Lean (Bank 1)

*P0172 System Too Rich (Bank 1)

*P0301 Cylinder 1 Misfire Detected

*P0302 Cylinder 2 Misfire Detected

*P0303 Cylinder 3 Misfire Detected

*P0304 Cylinder 4 Misfire Detected

*P0442 Evaporative Emission Control System Leak Detected (Small Leak) engine start is less than 25°C
(77°F).
*P0451 Evaporative Emission Control System Pressure Sensor —
Engine coolant temperature at
*P0456 Evaporative Emission Control System Leak Detected (Very Small Leak) engine start is less than 25°C
(77°F).
Engine coolant temperature at
*P0457 Evaporative Emission Control System Leak Detected (Fuel Cap Loose/Off) engine start is less than 25°C
(77°F).

*P0459 Evaporative Emission System Purge Control Valve Circuit High —
P1443 Vent Control Solenoid Valve Function Problem —
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DTC Iltem

Condition

*P2096 Post Catalyst Fuel Trim System Too Lean (Bank 1)

Complete diagnosis with drive
cycle B or C as well.

*P2097 Post Catalyst Fuel Trim System Too Rich (Bank 1)

Complete diagnosis with drive
cycle B or C as well.

Diagnostic procedure:

1) Drive for 20 minutes or more at a constant speed of 80 km/h (50 MPH) or more.

2) Stop the vehicle and idle for one minute.
3. DRIVE CYCLE B

DTC ltem

Condition

*P0O171 System Too Lean (Bank 1)

Complete diagnosis with drive
cycle A or C as well.

*P0172 System Too Rich (Bank 1)

Complete diagnosis with drive
cycle A or C as well.

*P0301 Cylinder 1 Misfire Detected

Complete diagnosis with drive
cycle A or C as well.

*P0302 Cylinder 2 Misfire Detected

Complete diagnosis with drive
cycle A or C as well.

*P0303 Cylinder 3 Misfire Detected

Complete diagnosis with drive
cycle A or C as well.

*P0304 Cylinder 4 Misfire Detected

Complete diagnosis with drive
cycle A or C as well.

*P0464 Fuel Level Sensor Circuit Intermittent

*P0506 Idle Air Control System RPM Lower Than Expected

*P0507 Idle Air Control System RPM Higher Than Expected

*P2096 Post Catalyst Fuel Trim System Too Lean (Bank 1)

Complete diagnosis with drive
cycle A or C as well.

*P2097 Post Catalyst Fuel Trim System Too Rich (Bank 1)

Complete diagnosis with drive
cycle A or C as well.

*P219A Bank 1 Air-Fuel Ratio Imbalance

Complete diagnosis with drive
cycle C as well.

Diagnostic procedure:
1) Drive at 10 km/h (6 MPH) or more.
2) Stop the vehicle and idle for ten minutes.
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4. DRIVE CYCLEC

DTC Item Condition

*P0030 HO2S Heater Control Circuit (Bank 1 Sensor 1) —

*P0068 MAP/MAF - Throttle Position Correlation —

*P0101 Mass or Volume Air Flow Circuit Range/Performance —

P0134 02 Sensor Circuit No Activity Detected (Bank 1 Sensor 1) —

*P0139 02 Sensor Circuit Slow Response (Bank 1 Sensor 2) —

*PO171 System Too Lean (Bank 1) Complete diagnosis with drive
cycle A or B as well.

*P0172 System Too Rich (Bank 1) Complete diagnosis with drive
cycle A or B as well.

P0244 Turbo/Super Charger Wastegate Solenoid “A” Range/Performance —

P0246 Turbo/Super Charger Wastegate Solenoid “A” High —

*P0301 Cylinder 1 Misfire Detected Complete diagnosis with drive
cycle A or B as well.

*P0302 Cylinder 2 Misfire Detected Complete diagnosis with drive
cycle A or B as well.

*P0303 | Cylinder 3 Misfire Detected Complete diagnosis with drive
cycle A or B as well.

*P0304 Cylinder 4 Misfire Detected Complete diagnosis with drive
cycle A or B as well.

P2004 Intake Manifold Runner Control Stuck Open (Bank 1) —

P2005 Intake Manifold Runner Control Stuck Open (Bank 2) —

*P2096 Post Catalyst Fuel Trim System Too Lean (Bank 1) Complete diagnosis with drive
cycle A or B as well.

*P2097 Post Catalyst Fuel Trim System Too Rich (Bank 1) Complete diagnosis with drive
cycle A or B as well.

*P219A | Bank 1 Air-Fuel Ratio Imbalance Complete diagnosis with drive

cycle B as well.
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Diagnostic procedure:
Drive according to the drive pattern described below.

(H)

97 (60)

64 (40)

EN-00842

(A) Idle the engine for 10 seconds or (D) Decelerate with fully closed throt-  (G)  Stop the vehicle with throttle fully

more. tle to 64 km/h (40 MPH) or less. closed.
(B) Accelerate to 97 km/h (60 MPH) (E) Drive for 20 seconds ormoreat64 (H) Vehicle speed km/h (MPH)
or more within 20 seconds. km/h (40 MPH) or less.
(C) Drive for 20 seconds ormore at 97  (F)  Accelerate to 97 km/h (60 MPH) () Sec.
km/h (60 MPH) or more. or more within 10 seconds.
5. DRIVE CYCLE D
DTC Item Condition
*P0181 Fuel Temperature Sensor “A” Circuit Range/Performance —
NOTE:

In drive cycle D, one drive cycle will be established when both the drift diagnosis and stuck diagnosis have
completed.
Diagnostic procedure:

DRIFT DIAGNOSIS

1) Make sure of the items below before starting the engine.

* Engine coolant temperature is less than 30°C (86°F).

* Remaining fuelis 10 2 (2.6 US gal, 2.2 Imp gal) or more.

» Battery voltage is 10.9 V or more.

2) Idle the engine until engine coolant temperature is at least 10°C (18°F) higher than it was when engine
started.

3) After the engine has reached the state of procedure 2), idle the engine for another 5 minutes or more.

STUCK DIAGNOSIS

1) Make sure that the battery voltage is 10.9 V or more.
2) Perform the Clear Memory Mode. <Ref. to EN(H4DOTC)(diag)-54, Clear Memory Mode.>
3) Drive the vehicle for the distance equal to the fuel of 50 0 (13.2 US gal, 11 Imp gal).

NOTE:

* |t is acceptable to drive the vehicle intermittently.

* Do not disconn