3-2 [T6A0]

6. Diagnostic Chart for On-board Diagnostics System

AUTOMATIC TRANSMISSION AND DIFFERENTIAL

1. Oil level check <Ref. to 3-2
[W2A1], [W2A2]. 1>

2. Qil leak check <Ref. to 3-2
[W2A3].%1>

to 3-2 (W2B1].%1>
4. Stall test <Ref. to 3-2
[W3AO0].%1>
5. Line pressure test
<Ref. to 3-2 [W3CO0].%%1>
6. Transfer clutch pressure test
<Ref. to 3-2 [W3DO0]. %1 >
7. Time lag test <Ref. to 3-2
[W3BO0].%%1 >
8. Road test
<Ref. to 3-2 [W3E0].%x1>

6. Diagnostic Chart for On-board
Diagnostics System

A: BASIC DIAGNOSTIC PROCEDURE

TROUBLE OCCURS.

INTERVIEW

3. Brake band adjustment <Ref.

Inspection using General
Diagnostic Table [T900]x1.

A

Y

BASIC CHECKS

A 4

TROUBLE INDICATION (AT OIL

TEMP INDICATOR)

Indicated.

\d

Not indicated.

A 4

OK

Inspection using Diagnostic
Chart with Select Monitor
[T800]%1, ¥2.

No trouble code

Not OK

Y

Repair.

ON-BOARD
DIAGNOSTICS

Trouble code

A 4

CLEAR MEMORY

A

h 4

Confirmation test
(ON-BOARD DIAGNOSTICS)

A

Trouble code

Check in
accordance
trouble code
[T700]%%1, 2.

y

No trouble code

End
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6. Diagnostic Chart for On-board Diagnostics System

D: LIST OF TROUBLE CODE
1. TROUBLE CODE

. . Abbr.
Trouble code ltem Content of diagnosis (Select monitor) Page

11 Duty solenoid A Detects open or shorted drive PLDTY —
circuit, as well as valve seizure.

12 Duty solenoid B D_etec_:ts open or shorted dr.lve LUDTY _
circuit, as well as valve seizure.

13 Shift solenoid 3 Detects open or shorted drive OVR —
circuit, as well as valve seizure.

14 Shift solenoid 2 Detects open or shorted drive SFT2 —
circuit, as well as valve seizure.

15 Shift solenoid 1 Detects open or shorted drive SFT1 —
circuit, as well as valve seizure.

21 ATF témperature sensor Qetects .ope'n or shorted input ATFT —
signal circuit.

22 Mass air flow signal Qetects .ope.n or shorted input AFM 4
signal circuit.

23 Engine speed signal Dgtects _ope'n or shorted input EREV 6
signal circuit.

24 Duty solenoid C Detects open or shorted drive 4WDTY —
circuit, as well as valve seizure.

25 Torque control signal Dgtects .ope.n or shorted input TQ.CT 8
signal circuit.

31 Throttle position sensor Detects open or shorted input THY 10
signal circuit.

32 Vehicle speed sensor 1 Detects open or shorted input VSP1 —
signal circuit.

33 Vehicle speed sensor 2 Qetects .ope'n or shorted input VSP2 —
signal circuit.
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7. Diagnostic Chart with Trouble Code

7. Diagnostic Chart with Trouble Code
H: TROUBLE CODE 22
— MASS AIR FLOW SIGNAL —

DIAGNOSIS:
Input signal circuit of TCM from ECM is open or shorted.

Not OK

1. Check trouble code on engine side. , .| Check for cause of trouble in engine.
< Ref. to 2-7 On-Board Diagnostics Il System
[T10B0]. %2>
OK
y
2. Check harness connector between TCM and Not OK > Repair TCM connector terminal poor contact.
ECM.
OK
A 4
3. Check input signal for TCM. Not OK .| ® Replace TCM.
OK
A 4
Clear memory — Confirmation test — Not OK —
Repair TCM connector terminal poor contact.
TCM 9] 147 ECM
910 1{12] IS‘II.IU 15]16
— 31152 3343536373839404{13]42434/.
[1]2]3]4]5]6 B8159160[6 116216 316416516616 7|68]6970
HEIEINIRY 4185186/87]88189/90{9 [[92193[94]95]96
P 5
B3M0475

1. CHECK TROUBLE CODE ON ENGINE SIDE.

Using Subaru select monitor or OBD-general scan tool,
check trouble code of mass air flow sensor on engine side.
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7. Diagnostic Chart with Trouble Code

= 2. CHECK HARNESS CONNECTOR BETWEEN TCM
_( AND ECM.

1]2]UTal4] U |sle] U {7{8] PR ;
1711 8Hobo 1p2laRsberToaRskg 1) Turn ignition switch to OFF.
45(46{471481950(5 1525354551567 \ 2) Disconnect connectors from TCM and ECM.
— | il ZEGHEET 3) Measure resistance of harness connector between
151 6] L7 TCM and ECM.
Connector & terminal | Specified resistance:
[ ] (B54) No. 9 — (B84) No. 47 | 1 Q, or less
‘OQO' B3M0476A

4) Measure resistance of harness connector between
BEE TCM and body to make sure that circuit does not short.

nof11h12] Connector & terminal | Specified resistance:
(B54) No. 9 — Body | 1 MQ, or more

~f—
@ino
(=114}

]

o£2o
B3M0224B
3. CHECK INPUT SIGNAL FOR TCM.
. 1) Connect connectors to TCM and ECM.
AEABAK 2) Start the engine. (engine idling after warm-up)

12[11{10{9 [8]7

3) Measure signal voltage between TCM connector termi-

nal and body.

Connector & terminal | Specified voltage:
E———I Engine warm-up;
oV (B54) No. 9 — Body /1 0.5 — 1.22 V

B3M02228

[f)atasllr;’kconnlect?r o and e Using Subaru select monitor:
/8"B’Dﬁgaéﬁe?§|‘i%a'ﬂ?258’ o (1) Connect connectors to TCM and ECM.
(2) Turn ignition switch to OFF.
(3) Connect the Subaru select monitor to data link
Data Imk connecto{ connector.

\(forSubaruselectmomtor (4) Turn ignition switch to ON and Subaru select

\ r<u L monitor switch to ON.
\ // (6) Start and warm-up the engine.

OBDO0145A

(6) Read data on Subaru select monitor.
(7) Designate mode using function key.

AFM (FlS) Function mode: F15
SPECIFIED DATA:
0.5 — 1.22 V (Engine warm-up)

0.6V

B3M0370
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7. Diagnostic Chart with Trouble Code

I: TROUBLE CODE 23

— ENGINE SPEED SIGNAL —

DIAGNOSIS:

Engine speed input signal circuit is open or shorted.
TROUBLE SYMPTOM:

e No lock-up (after engine warm-up)

e AT OIL TEMP indicator remains on when vehicle speed

is “0".
1. Check harness and connector between TCM Not OK | Repair or replace harness connectors.
and ECM.
OK
Y
2. Check input signal for TCM. OK > ® Repair TCM connector terminal poor contact.
e Replace TCM.
lNot OK
Conduct diagnostics for ECM’s ignition system.
B84
— ——
TCM [5] (54 ECM
|| L
oo U i U s s
= 31[32[33]34]35[36[37]38]39]40) 41|42 43]44
[112]3]4]5]6] 5859]60161]62|6364165]66/67168169}70
[718[al0[11]17] b 84185(86[87[88[8990191[92[93(34195 %]
B2M0585
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7. Diagnostic Chart with Trouble Code

BeR73 _<7)E1
@ 585960/61/62 6566/6768
5 )|91|§>2931949596_I

B84
HER

o
o,
e,
(D
vy
]
3;]

43144

—
EENBE
2
Ol

A%

0
0

B3M0477A

OBD0410A

e
oo
BN
[~[-]

Vo

0OBD0406A

Data Iin'k'éon’nector
™ (for Subaru select monitor and
OBD-Il general scan tool)

/%//,’ \

Data link connector N

\for Subaru select monitor ~ /

:
OBDO0145A

EREV

(F06)

1,500 rpm

G3Mmo727

1. CHECK HARNESS AND CONNECTOR BETWEEN
TCM AND ECM.

1) Turn ignition switch to OFF.

2) Disconnect connectors from TCM and ECM.

3) Measure resistance of harness connector between
TCM and ECM.

Connector & terminal | Specified resistance:
(B54) No. 5 — (B84) No. 64/ 1 Q), or less

4) Measure resistance of harness connector between
TCM and body to make sure that circuit does not short.

Connector & terminal | Specified resistance:
(B54) No. 5 — Body | 1 MQ, or more

2. CHECK INPUT SIGNAL FOR TCM.

1) Connect connectors to ECM and TCM.
2) Turn ignition switch ON (with engine OFF).
3) Measure signal voltage for TCM.

Connector & terminal | Specified voltage:
(B54) No. 5 — Body [ 10.5 V, or more

e Using Subaru select monitor:

(1) Connect connectors to ECM and TCM.

(2) Turn ignition switch to OFF.

(3) Connect the Subaru select monitor to data link
connector.

(4) Turn ignition switch to ON and Subaru select
monitor switch to ON.

(5) Start and warm-up the engine.

(6) Operate at constant engine speed.
(7) Read data on Subaru select monitor.
(8) Designate mode using function key.

Function mode: F06

SPECIFIED DATA:
Same as tachometer reading (in combination
meter)
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7. Diagnostic Cha

AUTOMATIC TRANSMISSION AND DIFFERENTIAL

rt with Trouble Code

ECM.

1. Check harness connector between TCM and

K: TROUBLE CODE 25

— TORQUE CONTROL SIGNAL —

DIAGNOSIS:

e Torque control signal is not emitted from TCM.
e The signal circuit is open or shorted.

Not OK

»
L8

OK

Y

2. Check output signal for TCM.

Repair or replace harness connectors.

OK

Not OK

A

e Replace ECM.

e Repair ECM connector terminal poor contact.

® Repair TCM connector terminal poor contact.

B84

B84

% TCM

1819120/ 21122123]24]25)26|27]28|29

45]46/4748149150151[52]93)54/95]96

~
U
(o))
~
0

T172173[74175176|77{78[79(8081]82

30
o/ 112]3
83 SI1011[12[13[14]15]16

B2M0598
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7. Diagnostic Chart with Trouble Code

—

1. CHECK HARNESS CONNECTOR BETWEEN TCM
4( AND ECM.
0 1) Turn ignition switch to OFF.
%35&2_&; 2) Disconnect connectors from TCM and ECM.
3) Measure resistance of harness connector between
: . TCM and ECM.
; 12 131 142 153 16 175 1% Connector & terminal | Specified resistance:
[ ] (B55) No. 16 — (B84) No. 79 | 1 Q, or less
QO-

B3M0O478A

4) Measure resistance of harness connector between
TCM and body to make sure that circuit does not short.

Connector & terminal | Specified resistance:
(B55) No. 16 — Body | 1 MQ, or more

Q
BSI\;OZSSB
2. CHECK OUTPUT SIGNAL FOR TCM.
— 1) Connect connectors to TCM and ECM.
817161541321 2) Turn ignition switch to ON.
s[i5[ah3fi211109

3) Measure signal voltage between TCM connector termi-

nal and body.
@? Connector & terminal | Specified voltage:
(B55) No. 16 — Body | 5+1V

B3M0233B
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7. Diagnostic Chart with Trouble Code

L: TROUBLE CODE 31

— THROTTLE POSITION SENSOR —
DIAGNOSIS:

Input signal circuit of throttle position sensor is open or
shorted.

TROUBLE SYMPTOM:

Shift point too high or too low; engine brake not effected
in 3" range; excessive shift shock; excessive tight corner

“braking”
1. Check harness connector between TCM and Not OK > Repair or replace harness connectors.
throttie position sensor.
OK
A 4
" Not OK "
2. Check throttle position sensor. > Replace throttle position sensor.
OK
\ 4 ‘
3. Check input signal for TCM. OK ol ® Repair TCM connector terminal poor contact.
o Replace TCM.
Not OK ‘
y
Not OK .
4. Check power supply to throttle position > Repair or replace harness connectors.
sensor.
OK
y
e Repair TCM connector terminal poor contact.
® Replace TCM.
® @
TCM % ﬁ @
1
ECM
B84 SCD) @
iz 3;1253252%2572782893%# 2134
17118]19]20 4 130} 1 —
45]46]4748|49/50(5 525354555657\ 11213]4]5]6] 71819110 [1[2]3]4]5]6] g=2161718]) -
J172[73[74175[761 77178 7980181]82]83 Hl2h3]14f15N6{17118]19[20 [718[9]10m[12] o102
0 =
B2M0613

10
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7. Diagnostic Chart with Trouble Code

OBDO0507A

[1]2]3]4]s]e] [1]2]3]4]5]6]7]8[sfiq
HEEERERREEDETERER™D)

B3M0382A

OBD0510A

=l
oVal

OBDO503A

Data Iin'k‘(':or;nector
(for Subaru select monitor and
OBD-Il general scan tool)

Data Imk connector \

\or Subaru select monitor ~ /

OBDO145A

1. CHECK HARNESS CONNECTOR BETWEEN TCM
AND THROTTLE POSITION SENSOR.

1) Turn ignition switch to OFF.

2) Disconnect connector from TCM and throttle position
Sensor.

3) Measure resistance of harness connector between
TCM and throttle position sensor.

Connector & terminal | Specified resistance:
(B54) No. 8 — (E13) No. 21 1 (), or less
(B56) No. 19 — (E13) No. 31 1 Q, or less

4) Measure resistance of harness connector between
TCM and body to make sure that circuit does not short.

Connector & terminal | Specified resistance:
(B54) No. 8 — Body | 1 MQ, or more
(B56) No. 19 — Body | 1 MQ, or more

2. CHECK THROTTLE POSITION SENSOR.

Measure resistance between throttle position sensor ter-
minals.

Terminals | Specified resistance:
(E13) No. 1 — No. 2/ 0.3 — 0.7 k)
(Throttle fully closed.)
3— 6 kQ
(Throttle fully open.)
(E13) No. 1 — No. 3/ 3.5 — 6.5 kQ)

3. CHECK INPUT SIGNAL FOR TCM.

1) Connect connectors to TCM and throttle position sen-
sor.

2) Turn ignition switch ON (with engine OFF).

3) Measure signal voltage input emitted from throttle posi-
tion sensor with accelerator pedal fully depressed.

Connector & terminal | Specified voltage:
(B54) No. 8 — No. 7 /
0.5+0.2 V (Throttle fully closed.)
4.6 0.3 V (Throttle fully open.)

e Using Subaru select monitor:

(1) Connect connectors to TCM and throttle position
sensor.

(2) Turn ignition switch to OFF.

(3) Connect the Subaru select monitor to data link
connector.

(4) Turn ignition switch to ON and Subaru select
monitor switch to ON.

11
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7. Diagnostic Chart with Trouble Code

(5) Designate mode using function key.
(6) Read data on Subaru select monitor.

THV (F09) Function mode: F09
SPECIFIED DATA:

0.5+0.2 V (Throttle fully closed.)

4.6 £0.3 V (Throttle fully open.)

4 6V [Must be changed correspondingly with accelera-
’ tor pedal operation (from ‘“‘released’ to

(13 T .
B3MO0383 depressed”’ position).]

4. CHECK POWER SUPPLY TO THROTTLE POSITION

E1D SENSOR.

E@Tﬁ 1) Turn ignition switch to OFF.
2) Disconnect connector from throttle position sensor.
3) Turn ignition switch to ON.
4) Measure power supply voltage to throttle position sen-

L] sor.
M Connector & terminal | Specified voltage:
= (E13) No. 1 — Body / 5.12+0.1 V
B3M0238A
?atasliréf{éor{nlectfx ., | @ Using Subaru select monitor.
/< g)cl)BrD-lIJI gaéé‘esri&%a’ﬁ?é‘éﬁ’ an (1) Turn ignition switch to OFF.
} (2) Connect the Subaru select monitor to data link
connector.
Data IR Sonecior (3) Turn ignition switch to ON and Subaru select
(for Subaru select monitor s monitor switch to ON.
only)
OBDO0145A
(4) Designate mode using function key.
(5) Read data on Subaru select monitor.
THVCC (F14) Function mode: F14
SPECIFIED DATA:
5.12+0.1V
5.2V

0BD0506

12
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8. Diagnostic Chart with Select Monitor

AUTOMATIC TRANSMISSION AND DIFFERENTIAL

8. Diagnostic Chart with Select Monitor

B: LIST OF OUTPUT MODES
1. FUNCTION MODE

Mode Contents Abbr. Unit Contents of display Page
FOO0 Mode display — — AT or EGI mode (when monitor is connected.) —
FO1 Battery voltage vB A Battery voltage applied to control unit. —
F02 Vehicle speed sensor 1 VSP1 m/h Vehicle speed (miles/h) sent from vehicle speed sensor 1. | —
F03 Vehicle speed sensor 1 VSP1 km/h Vehicle speed (km/h) sent from vehicle speed sensor 1. —
F04 Vehicle speed sensor 2 VSP2 m/h Vehicle speed (miles/h) sent from vehicle speed sensor 2. | —
FO05 Vehicle speed sensor 2 VSP2 km/h Vehicle speed (km/h) sent from vehicle speed sensor 2. _—
F06 Engine speed EREV rpm Engine speed sent from ECM. —
FO7 ATF temperature sensor ATFT °F ATF temperature (°F) sent from ATF temperature sensor. —
F08 ATF temperature sensor ATFT ° ATF temperature (°C) sent from ATF temperature sensor. —
F09 Throttle position sensor THV Voltage sent from throttle position sensor. 15
F10 Gear position GEAR — Transmission gear position —
F11 Line pressure duty PLDTY % Duty ratio flowing through duty solenoid A. 16
F12 Lock-up duty LUDTY Y% Duty ratio flowing through duty solenoid B. 17
F13 AWD duty 4WDTY % Duty ratio flowing through duty solenoid C. 18
F14 ;2;:;?25;:::“ sensor THVCC \ Power supply voltage to throttle position sensor 19
F15 Mass air flow signal AFM v Output voltage from air flow sensor 19

14
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8. Diagnostic Chart with Select Monitor

THV

4.

(F09)

6V

B3M0383

Probable cause (if outside ‘“‘specified data"’)

1. Throttle position sensor

I: MODE F09
— THROTTLE POSITION SENSOR (THV) —

CONDITION:

e Ignition switch ON (with engine OFF)

e Measure voltage while operating throttle valve from a
fully closed position to a fully open position.

SPECIFIED DATA:

e Fully closed position: 0.5+02 V

e Fully open position: 4.6+0.3 V

e From fully closed to fully open position:
Voltage must smoothly decrease.

e Open harness: 50+03V

e Shorted harness: 0.00 V

Check performance characteristics of throttle

position sensor. <Ref. to 3-2 [T7L0].%2>

OK

Y

Check TCM and replace if necessary.

15
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8. Diagnostic Chart with Select Monitor

K: MODE F11
— LINE PRESSURE DUTY (PLDTY) —
PLDTY (Fl 1) CONDITION:

e After sufficient warm-up
e Ignition ON (engine OFF)
e N range

50% SPECIFIED DATA:

e Throttle fully closed: 100%
amorat| @ Throttle fully open : 15% or less

Probable cause (if outside ‘‘specified data’’)

1. Throttle position sensor Check in F09 mode. <Ref. to 3-2 [T8I0].%2>

A4

OK

Y

2. Vehicle speed sensor 1 Check in FO2 mode. <Ref. to 3-2 [T8E(Q].*x1>

OK

y

3. Vehicle speed sensor 2 Check in FO4 mode. <Ref. to 3-2 [T8F0].%1>

Y

OK

y

4. Engine speed Check in FO6 mode. <Ref. to 3-2 [T8GO].%1>

Y

OK

Y

5. ATF temperature sensor Check in FO7 mode. <Ref. to 3-2 [T8HO0]. 51>

\d

oK

A 4

6. Inhibitor switch Check for operation.

A 4

OK

y

Check TCM and replace if necessary.

16
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8. Diagnostic Chart with Select Monitor

LUDTY (F12)

5%

G3M0732

Probable cause (if outside “specified data’)

1. Throttle position sensor

L: MODE Fi2 — LOCK-UP DUTY (LUDTY) —

CONDITION:

e ldling (after sufficient warm-up) with lock-up system
released.

e Driving at 75 km/h (47 MPH) (after sufficient warm-up)
with lock-up system applied.

SPECIFIED DATA:

e Lock-up system released: 5%
e Lock-up system applied: 95%

Check in F09 mode. <Ref. to 3-2 [T8I0].¥2>

Y

2. Vehicle speed sensor 1

OK
v

Check in F02 mode. <Ref. to 3-2 [T8EOQ].*%1>

3. Vehicle speed sensor 2

OK
4
Check in FO4 mode. <Ref. to 3-2 [T8FO0].%%1>

4. Engine speed

Y

OK
Y
Check in F06 mode. <Ref. to 3-2 [T8GO].7%1 >

Y

5. Inhibitor switch

OK

A4

Check for operation.

Y

OK

A 4
Check TCM and replace if necessary.

17



3-2 [T8mo] AUTOMATIC TRANSMISSION AND DIFFERENTIAL

8. Diagnostic Chart with Select Monitor

M: MODE F13 — AWD DUTY (4WDTY) —
CONDITION:

4WDTY (F13) e After sufficient warm-up

e Ignition switch ON (engine OFF)
e FWD mode

e AWD mode, D range, full throttle
95% SPECIFIED DATA:

e 95% (FWD mode)
aamoras| @ 25%, max. (vehicle speed 0 m/h) (AWD mode)

Probable cause {(if outside ‘‘specified data’’)

1. Throttle position sensor Check in FO9 mode. <Ref. to 3-2 [T8i0]). %2>

Y

OK

4

2. Vehicle speed sensor 1 Check in F02 mode. <Ref. to 3-2 [TS8EQ].¥1>

A4

OK

Y

3. Vehicle speed sensor 2 Check in FO4 mode. <Ref. to 3-2 [T8F0).%1>

Y

OK

A

4. ATF temperature sensor Check in FO7 mode. <Ref. to 3-2 [T8H0].%1>

Y

OK
v

5. Inhibitor switch Check for operation.

Y

OK

h 4

6. ABS signal Check ABS system for operation.

y

OK

L 4

Check TCM and replace if necessary.

18
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8. Diagnostic Chart with Select Monitor

THVCC (F14)

52V

B3M0259

Probable cause (Item outside “'specified data”)

1. Throttle position sensor power supply

N: MODE F14

— THROTTLE POSITION SENSOR POWER
SUPPLY (THVCC) —

CONDITION:

Ignition switch ON (engine OFF)

SPECIFIED DATA:

512+01V

.| Check throttle sensor line. <Ref. to 3-2

AFM (F15)

0.6V

B3M0370

Probable cause (if outside "'specified data’’)

1. Mass air flow signal

7] [T7L0). %2>

OK

4

Check TCM and replace if necessary.

O: MODE F15

— MASS AIR FLOW SIGNAL (AFM) —
CONDITION:

e Ignition switch ON (engine ON)

e N range

e Idling

SPECIFIED DATA:

Engine warm-up: 0.5 — 122 V

Check performance characteristics of mass air

Y

flow signal. <Ref. to 3-2 [T7H0].%x2>

OK

4

Check TCM and replace if necessary.

19
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3-2 [T8PO]
8. Diagnostic Chart with Select Monitor
DISPLAY
LED No. Signal name Symbol
1 FWD switch FF
2 Kick-down switch KD
3 _ —
4 — —
5 Brake BR
6 ABS switch AB
7 Cruise control set CR
8 Power switch PW
0 — —
10 —_— —_
FF KD _ — BR
AB CR PN — —
1 2 3 4 5
6 7 8 9 10
DISPLAY
LED No. Signal name Symbol
1 N/P range switch NP
2 R range switch RR
3 D range switch RD
4 3 range switch R3
5 2 range switch R2
6 1 range switch R1
7 Diagnosis switch S8
8 — —
9 — —
10 — —
NP RR RD R3 R2
R1 8s
1 2 3 4 5
6 7 8 9 10

P: MODE FAO
— SWITCH 1 (SW1) —

Reference values

e Lightsupwhenthe fuseisinstalled in FWD switch (No. 1).
e Lights up when the brake pedal is depressed (No. 5)
e Lights up when the ABS signal is entered (No. 6).

e Lights up when the cruise control is set (No. 7).

NOTE:
LED Nos. 2 and 8 do not come on.

Q: MODE FA1
— SWITCH 2 (SW2) —

Reference values

Lights up when the N or P range is selected (No. 1).
Lights up when the R range is selected (No. 2).

Lights up when the D range is selected (No. 3).

Lights up when the 3 range is selected (No. 4).

Lights up when the 2 range is selected (No. 5).

Lights up when the 1 range is selected (No. 6).

Lights up when the diagnosis switch is connected
(No. 7).

NOTE:

If each LED does not illuminate in the above conditions,
inhibitor switch malfunction may occur. Perform diagnos-
tics on inhibitor switch. <Ref. to 2-7 [T10ANOQ]. %2>

20



5-5b [T100]

SUPPLEMENTAL RESTRAINT SYSTEM (ELECTRIC SENSOR TYPE)

1. Electrical Components Location

1. Electrical Components Location

Airbag main—_|
harness

Roll connector—_|

/

N

To body
harness

Inflater (Passenger)\

/Inflater (Driver)

Airbag control
module with safety
sensor and

electric sensor

0000

B5M0402A
Connector No. (AB1) (AB2) (AB3) (ABB) (AB7) (AB8) (AB9) (AB10)
Pole 7 3 3 12 3 3 3 3
Color Yellow Yellow Yellow Yellow Yellow Yellow Yellow Yellow
Male/Female Male Female Female Female Male Male Male Female




Important safety notice

e Providing appropriate service and repair is a matter of great importance in the serviceman’s safety maintenance
and safe operation, function and performance which the SUBARU vehicle possesses.

e In case the replacement of parts or replenishment of consumables is required, genuine SUBARU parts whose
parts numbers are designated or their equivalents must be utilized.

e It must be made well known that the safety of the serviceman and the safe operation of the vehicle would be
jeopardized if the used any service parts, consumables, special tools and work procedure manuals which are
not approved or designated by SUBARU.

All right reserved. This book may not be reproduced
or copied, in whole or in part, without the written
permission of FUJI HEAVY INDUSTRIES LTD.,
TOKYO JAPAN.

SUBARU, @ and a are trademarks of

FUJI HEAVY INDUSTRIES LTD.

© Copyright 1995 FUJI HEAVY INDUSTRIES LTD.




How to use this manual

e This Service Manual is divided into four volumes by section so that it can be used with ease at work. Refer to
the Table of Contents, select and use the necessary section.

GENERAL INFORMATION SECTION
REPAIR SECTION
TROUBLESHOOTING SECTION
WIRING DIAGRAM SECTION

e The description of each area is provided with four types of titles different in size as shown below. The Title No.
or Symbol prefixes each title in order that the construction of the article and the flow of explanation can be eas-
ily understood.

[Example of each title]

e Area title: T. DIAGNOSTICS
e Large title (Heading): 1. Diagnostics Chart with Select Monitor
(to denote the main item of explanation)
e Medium title (Section): A: BASIC DIAGNOSTICS CHART
(to denote the type of work in principle)
e Small title (Sub-section): 1. CHECK INPUT SIGNAL FOR ECM

(to denote a derivative item of explanation)



e The Title Index No. is indicated on the top left (or right) side of the page as the book is opened. This is useful
for retrieving the necessary portion.

(Example of usage)

Referto 3-2 [T 5

r 5 A 0]
T Small title (Sub-section)

Medium title (Section)

Large title (Heading)

DIAGNOSTICS

Chapter no.

. Example of title placement
Large title 7

Title index No. 7

;7
AUTOMATIC TRANSMISSION A IFFERENTIAL rsa1 3-2

5. Diagnostic Chart with Trouble Code

5. Diagnostic Chart with Trouble Code
A: TROUBLE CODE 11

— DUTY SOLENOID A —

Medium— DIAGNOSIS:

title Output signal circuit of duty solenoid A or resistor is
open or shorted.

TROUBLE SYMPTOM:
Excessive shift shock

1 Measure signal voltage output emitted from Not OK »| Repair TCM terminal poor contact. (Replace
TCM. TCM,)
OK
2 Check har and s bet Not OK Repair or replace harness/connector.
TCM and duty solenoid A and TCM and
resistor.
OK
Repair TCM terminal poor contact. (Replace
TCM,)
— 1. MEASURE SIGNAL VOLTAGE OUTPUT EMITTED
OEoonoan FROM TCM. S~ s
[rs]1s1a13]r12[1110[ 9] . o ma
1) Warm-up the engine and transmission. title
2) Ignition switch ON (Engine OFF).
3) Move shift lever to "N".
LS 4) While opening and closing throttle valve, measure volt-
age between TCM connector and body.
OVE Connector & terminal | Specified resistance:
G3Mo106 (B52) No. 11 — No. 13 /

1.5 — 4.0 V (Throttle is fully closed.)
0.5 V, max. (Throttle is fully open.)




e In this manual, the following symbols are used.

Circuit tester
Voltage measurement
VvV
(<] (<3
Circuit tester
Resistance measurement
o o
The arrow indicates that insertion of the probe or numbering of the connector pins is
K made from the side.

The arrow indicates that insertion of the probe or numbering of the connector pins is
made from the side.

Oscilloscope

o O
J J
rEE— Oscilloscope positive probe
— Oscilloscope earth head

e WARNING, CAUTION, NOTE

e WARNING: Indicates the item which must be observed precisely during performance of maintenance ser-
vices in order to avoid injury to the mechanics and other persons.

e CAUTION: Indicates that item which must be followed precisely during performance of maintenance ser-
vices so as to avoid damage and breakage to the vehicle and its parts and components.

e NOTE: Indicates the hints, knacks, etc. which make the maintenance job easier.



Basic checks

DISCONNECTING CONNECTORS

e Always hold the connector itself. e To disconnect a locking connector, first re-lease
CAUTION: the lock, then pull the connector off.
Don’t pull the harness. <Unlock by pulling the locking tab>

TS N/ TR

e Insert a connector by pushing it all the way in. If
the connector is equipped with a locking device,
push it in until a clicking sound is heard.

“Tho. CThx

INSERTING A PROBE

e Generally, probes are inserted into connectors from the rear.
e Connectors equipped with shock protectors must be checked
with a mini probe (thin), or it will be necessary to remove the shock
protector.
e When removing the shock protector take care not to deform it;
this also applies to waterproof connectors, which cannot be tested
Probe Mini test lead from the wire side.
e When the connector has a back plate, remove the plate after
Back plate removing the projection of the plate first. (Be careful not to use
excessive force, since the terminals might brake off).




CHECKING FOR POOR CONTACT ON PLUG-IN CONNECTORS

Most intermittent problems are caused by poor contact of plug-in connectors.

Poor contact is frequently caused by corroded terminals, dirt, foreign substances, weak contact points between
male and female connectors, etc.

To help prevent the replacement of good component parts, sufficiently check the following points.

e Quite often a plug with poor contact will work perfectly again
after it has been pulled off and reconnected.

™ "
Ezgif:;gs at e Disconnect the two connector halves. _ .
%the terminals e Check the connector pins for signs of corrosion or foreign
material.
e Check the connector for loose and damaged terminals, and
make sure they are set correctly in the connector.
NOTE:
When the harness is pulled lightly, the terminals should not
come out.

e Insert the male pin of the connector into the female pin, then
pull it out.

NOTE:

If one of the pins pulls out easily, it is a likely source of a mal-
function.

Testing male pin

LA

Shake lightly* e Lightly shake the connector and the harness, and check for

sudden changes in voltage or resistance.

Shake lightly

If harness and connector checks do not reveal any defect, it can be assumed that an intermittent contact in a
connector is the source of trouble.



Diagnosis and checking procedure using instruments

USING A CIRCUIT TESTER

O

J3-1012
® _/
2 ¢ 2Q
(\ < fo—2¢
/// —~~

J3-830

e Voltage check (range set to DC V)

Connect the positive probe to the terminal to be tested, and
the negative probe to body ground (or the ground terminal of
the ECM)

e Checking the connection (range set to Q)
Measure the resistance and check for open or shorted wire in
the harness or the connector.
NOTE:
This check must be carried out with both connectors discon-
nected.
(This avoids by-passing the connection through other circuits).
1) Check for open circuit (range: Q x 1K)
Measure the resistance between the respective pins in both
connectors.
Specified resistance:

1 MQ, or more (No continuity) Open circuit

10 Q, or less (Continuity) O.K.
2) Check for correct insulation value (range: Q x 1K)
Measure the resistance between the pins in both connectors,
as well as between the suspected pin and the body (body
short).
Specified resistance:

1 MQ, or more (No continuity) O.K.

10 Q, or less (Continuity) Short circuit
e Resistance measurement (range set to Q)
Measuring the internal resistance of sensors, solenoid valves
etc. to check the operating condition of components.
NOTE:
e Select the appropriate range for measuring the internal
resistance, or the measurement will result in an incorrect read-
ing.
e Before changing the measurement range the gauge must be
reset to zero.



_______________________________________________________________________________|
USING A SUBARU SELECT MONITOR

With this testing procedure the defective component can be determined by directly monitoring input/output signals
of the ECM or the trouble codes.

Features

e A variety of data can be checked without movements from
the drivers seat, passenger’s seat or from outside the vehicle.
e This unit allows the identification of the type of malfunction,
for example whether the cause is an open or shorted wire in
the input/output signal line, or whether the breakdown of a
component is caused by a lack of maintenance.

Diagnosis

e Refer to the reference values for input/output and control
data to determine whether the malfunction is caused by a worn
out component, an open wire, a short etc.

e Perform the diagnostics procedure as described in chapter
“Check based on trouble codes” by monitoring the trouble
codes.

NOTE:

It will be easier to determine a malfunction if the vehicle data
for normal conditions are available for comparison.

Use of select monitor

1. CONNECT SELECT MONITOR.
1) Connect select monitor to data link connector located under
instrument panel (on driver’s side).

G2H0054

2) Insert cartridge into select monitor.

G3M0150
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SUBARU

USING AN OSCILLOSCOPE

G3M0151

G3M0152

G3M0152

3) Turn ignition switch and select monitor switch ON.

4) After display is shown, press slash “/” key.

5) After AT mode is displayed, press function “[0]".

(Display returns to AT mode when slash “/” is pressed during
on-board diagnostic operation.)

2. READ TROUBLE CODE SHOWN ON DISPLAY.
1) Connect select monitor.

2) Designate mode using function key.

Press [F] [B] [0] [ENT] in that order.

3) Ensure trouble code(s) is shown.

3. PREVIOUS TROUBLE CODE READING
1) Connect select monitor.

2) Designate mode using function key.
Press [F] [B] [1] [ENT] in that order.

3) Ensure displayed trouble code(s).

A malfunction can be determined by displaying the waveforms
of input/output signals on the oscilloscope.

Diagnosis

A simple comparison of the waveforms may lead to an incor-
rect diagnosis. To exactly determine the sources of the mal-
function it will be necessary to determine them under consider-
ation about information other than waveforms.

Applying input/output signals
Connect the probe directly with the terminal of the signal.

10
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ON-BOARD DIAGNOSTICS Il SYSTEM

1. General

1. GENERAL DESCRIPTION

e The on-board diagnostics (OBD) system detects and
indicates a fault in various inputs and outputs of the com-
plex electronic control. CHECK ENGINE malfunction indi-
cator lamp (MIL) in the combination meter indicates occur-
rence of a fault or trouble.

e Further, against such a failure or 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 engine family complies with Section 1968.1, California
Code of Regulations (OBD-II regulation). The OBD system
monitors the components and the system malfunction
listed in Engine Section which affects on emissions.

e When the system decides that a malfunction occurs, MIL
illuminates. At the same time of the MIL illumination or
blinking, a diagnostic trouble code (DTC) and a freeze
frame engine conditions are stored into on-board com-
puter.

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

e If the OBD system detects the various malfunctions
including the fault of fuel trim or misfire, the OBD system
first stores freeze frame engine conditions about the fuel
trim or misfire.

e When the malfunction does not occur again for three
consecutive trips, MIL is turned off, but DTC remains at
on-board computer.

e The OBD-II system is capable of communication with a
general scan tool (OBD-Il general scan tool) formed by ISO
9141 CARB.

e The OBD-II diagnostics procedure is different from the
usual diagnostics procedure. When troubleshooting OBD-II
vehicles, connect Subaru select monitor or the OBD-II gen-
eral scan tool to the vehicle.

A: ENGINE

1. ENGINE AND EMISSION CONTROL SYSTEM

e The Multipoint Fuel Injection (MFI) system is a system
that supplies the optimum air-fuel mixture to the engine for
all the various operating conditions through the use of the
latest electronic technology.

With this system fuel, which is pressurized at a constant
pressure, is injected into the intake air passage of the cyl-
inder head. The injection quantity of fuel is controlled by an
intermittent injection system where the electro-magnetic
injection valve (fuel injector) opens only for a short period
of time, depending on the quantity of air required for one
cycle of operation. In actual operation, the injection quan-

2
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1. General

tity is determined by the duration of an electric pulse
applied to the fuel injector and this permits simple, yet
highly precise metering of the fuel.

e Further, all the operating conditions of the engine are
converted into electric signals, and this results in additional
features of the system, such as large improved
adaptability, easier addition of compensating element, etc.
The MFI system also has the following features:

1) Reduced emission of harmful exhaust gases.

2) Reduced in fuel consumption.

3) Increased engine output.

4) Superior acceleration and deceleration.

5) Superior startability and warm-up performance in cold
weather since compensation is made for coolant and
intake air temperature.
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2. SCHEMATIC (2200 cc FWD AND TAIWAN MODELS)

B2MO0O709A
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1. General

SISISISISISISISISIIIISISISICICIOIRIOICIONCIS)

Engine control module (ECM)
Ignition coil

Ignitor

Crankshaft position sensor
Camshaft position sensor
Throttle position sensor

Fuel injectors

Pressure regulator

Engine coolant temperature sensor
Mass air flow sensor

Idle air control solenoid valve
Purge control solenoid valve
Fuel pump

PCV valve

Air cleaner

Canister

Main relay

Fuel pump relay

Fuel filter

Front catalytic converter
Rear catalytic converter

EGR valve (AT vehicles only)

EGR control solenoid valve (AT vehicles only)

Radiator fan

SISISIOISISIOISISISISIAAUASNAAINS)

®e6

Radiator fan relay

Pressure sources switching solenoid valve

Knock sensor

Back-pressure transducer (AT vehicles only)

Front oxygen sensor

Rear oxygen sensor (Except 2200 cc California model)
Pressure sensor

A/C compressor

Inhibitor switch

CHECK ENGINE malfunction indicator lamp (MIL)
Tachometer

A/C relay

A/C control module

Ignition switch

Transmission control module (TCM) (AT vehicles only)
ABS/TCS control module (TCS equipped models)
Vehicle speed sensor

Data link connector (For Subaru select monitor)

Data link connector (For Subaru select monitor and OBD-II
general scan tool)

Two way valve

Rear oxygen sensor (2200 cc California model only)
Filter
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1. General

OISISISISISISISISISISISISISISISISICICIOIRIOICIONCIS)

Engine control module (ECM)
Ignition coil

Ignitor

Crankshaft position sensor
Camshaft position sensor

Throttle position sensor

Fuel injectors

Pressure regulator

Engine coolant temperature sensor
Mass air flow sensor

Idle air control solenoid valve
Purge control solenoid valve

Fuel pump

PCV valve

Air cleaner

Canister

Main relay

Fuel pump relay

Fuel filter

Front catalytic converter

Rear catalytic converter

EGR valve (AT vehicles only)

EGR control solenoid valve (AT vehicles only)
Radiator fan

Radiator fan relay

Pressure sources switching solenoid valve

SISISISISISISINUAASNAINC)

@O ®®

Front oxygen sensor

Rear oxygen sensor (Except 2200 cc California model)
Pressure sensor

A/C compressor (With A/C models)

Inhibitor switch

CHECK ENGINE malfunction indicator lamp (MIL)
Tachometer

A/C relay (With A/C models)

A/C control module (With A/C models)

Ignition switch

Transmission control module (TCM)

Vehicle speed sensor

Data link connector (For Subaru select monitor)
Data link connector (For Subaru select monitor and OBD-II
general scan tool)

Rear oxygen sensor (2200 cc California model)
Knock sensor

Back-pressure transducer (AT vehicles only)

Filter

Fuel tank pressure sensor

Pressure control solenoid valve

Fuel temperature sensor

Fuel level sensor

Vent control solenoid valve

Air filter
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4. SCHEMATIC (2500 cc MODEL)
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1. General

SISISISISISISISISIISISISICICIOICIOICIOICOIS)

Engine control module (ECM)
Ignition coil

Ignitor

Crankshaft position sensor
Camshaft position sensor
Throttle position sensor

Fuel injectors

Pressure regulator

Engine coolant temperature sensor
Mass air flow sensor

Idle air control solenoid valve
Purge control solenoid valve
Fuel pump

PCV valve

Air cleaner

Canister

Main relay

Fuel pump relay

Fuel filter

Front catalytic converter
Rear catalytic converter

EGR valve

CISISISISISIOISIOISICISIOISIOISISISIIOISIS)

EGR control solenoid valve
Radiator fan
Radiator fan relay

Pressure sources switching solenoid valve

Knock sensor
Back-pressure transducer
Front oxygen sensor
Rear oxygen sensor
Pressure sensor

A/C compressor

Inhibitor switch

CHECK ENGINE malfunction indicator lamp (MIL)

Tachometer

A/C relay

A/C control module

Ignition switch

Transmission control module (TCM)
Vehicle speed sensor

Data link connector (Subaru select monitor)
Data link connector (OBD-II general scan tool)

Two way valve
Filter
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5. SCHEMATIC (RHD MODEL)
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SISISIOISISISIOISISISISISISICIOICIOIQIOIOIONG

Engine control module (ECM)
Ignition coil

Ignitor

Crankshaft position sensor
Camshaft position sensor
Throttle position sensor

Fuel injectors

Pressure regulator

Engine coolant temperature sensor
Mass air flow sensor

Idle air control solenoid valve
Purge control solenoid valve
Fuel pump

PCV valve

Air cleaner

Canister

Main relay

Fuel pump relay

Fuel filter

Front catalytic converter
Rear catalytic converter

EGR valve

EGR control solenoid valve

11
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Radiator fan
Radiator fan relay

Pressure sources switching solenoid valve

Knock sensor
Back-pressure transducer
Front oxygen sensor

Rear oxygen sensor (Except California model)

Pressure sensor
A/C compressor
Inhibitor switch

CHECK ENGINE malfunction indicator lamp (MIL)

Tachometer

A/C relay

A/C control module

Ignition switch

Transmission control module (TCM)
Vehicle speed sensor 2

Data link connector (For Subaru select monitor)

Data link connector (For Subaru select monitor and OBD-II

general scan tool)
Two way valve

Rear oxygen sensor (California model only)

Filter
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B: AUTOMATIC TRANSMISSION

1. ELECTRONIC-HYDRAULIC CONTROL SYSTEM

The electronic-hydraulic control system consists of various
sensors and switches, a transmission control module
(TCM) and the hydraulic controller including solenoid
valves. The system controls the transmission proper
including shift control, lock-up control, overrunning clutch
control, line pressure control and shift timing control. It also
controls the AWD transfer clutch. In other words, the sys-
tem detects various operating conditions from various input
signals and sends output signals to shift solenoids 1, 2 and
3 and duty solenoids A, B and C (a total of six solenoids).

12
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1. General

2. SCHEMATIC

Battery voltage Cruise control singnal

FWD switch Mass air flow sensor signal

| |

| |

Engine speed )— _—{ Engine torque control signal |
| |

|

|
|
|
| Inhibitor switch FWD indicator light *1
|
|

Brake switch ATF diagnostics indicator light

|
)_
ABS signal )—'
;

. TCM
o]
2 | | —
& ¥ ¥ L ¥
8 DL_Jty solenoid A|  [Duty solenoid B Shift solenoid Shift solenoid Shift solenoid Duty solenoid C
= (Line pressure) (Lock-up) 1 2 3 (Transfer)
7) , .
g (Overrunning
o i : clutch)
E L L A Y 7
o ATF temperature i
= S — i
IE sensor Controlvalve St
A v
L Transfer Vehicle speed |_
control valve sensor 1
{ A
i
Oil pump Servo mechanism P
v - _ ¥
= <
g s 25, 2 2 g § o £ 9
o o | 8 x 2 538 5G| |T 3 @ @ g o
£ 2¢ § c S29q? 55 5 0 = ¢ @ E
o o 3 | ® >38zg> A 22 S0 5 | © 2 o 2
C Q ® - To22 g ‘C)’ a t)' o Ry = 5 S —
w 95 3 3 30%2%% 30 5 oy g =z £ g
2 DXEE C ] k°) E ]
g £ gs55s 52 |8 5 o c o T
£ oms3a i i 3 o i
= [«
) & 3 0 Combination
[0} © o) £
8 % o 5 . meter
c
2 0 2 2 gs)
=
€ £ o 3 .
< o g 5 Vehicle speed
w & | Speedometer gear § sensor 2
Y
— :Power transmitting route
= Electrical signal
------- » :Hydraulic pressure control circuit
— :Mechanical signal
*1: AWD vehicles only
B2MO0469A
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2. Electrical Components Location

ON-BOARD DIAGNOSTICS Il SYSTEM

2. Electrical Components Location

A: ENGINE
1. MODULE

\ —_

Oo o0&

/

N </
P N

OBDO003A

©OO

Engine control module (ECM)

Data link connector (for Subaru select monitor only)

Data link connector (for Subaru select monitor and OBD-II
general scan tool)

@® Test mode connector

® CHECK ENGINE malfunction indicator lamp (MIL)

OBDO0004A

OBD0005D

OBD0006B

B2M0470A

14
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2. Electrical Components Location

2. SENSOR

OBDOO009%A

@ Pressure sensor & Knock sensor
® Mass air flow sensor ® Camshaft position sensor

® Engine coolant temperature sensor @ Crankshaft position sensor
@ Throttle position sensor

B2MO776A OBDO0011A

15
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2. Electrical Components Location

OBDO0014A

OBDO0015A

B2M0213B

16
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2. Electrical Components Location

2200 cc model

%

B2MO0471A
2500 cc model
OO
OO0
9
B2MO0472A

SJCIQ)

Front oxygen sensor
Rear oxygen sensor (Except 2200 cc California model)
Rear oxygen sensor (2200 cc California model)

@ Front catalytic converter
® Rear catalytic converter

OBDO018A

Except 2200 cc California model ~~

OBD0019B

17
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2. Electrical Components Location

0OBD0524C

OBD0525C

18
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2. Electrical Components Location

7/

I d =2
©

@)
@
\

\

OBD0003C

@® Fuel level sensor ® Fuel tank pressure sensor
@ Fuel temperature sensor @ Fuel sub level sensor

B2M0921A B2MO0922A

S
(©
2 B2MO0946A

19
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2. Electrical Components Location

3. SOLENOID VALVE, EMISSION CONTROL SYSTEM
PARTS AND IGNITION SYSTEM PARTS

O ]
( \
OBD0009B
Pressure sources switching solenoid valve ® Purge control solenoid valve
Idle air control solenoid valve ® Ignitor

EGR valve (AT vehicles only) @ Ignition coil
EGR control solenoid valve (AT vehicles only)

OO0

B2MO777A OBD0022A

20



ON-BOARD DIAGNOSTICS Il SYSTEM 2-7

2. Electrical Components Location
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2. Electrical Components Location

i

OBDO0003D

Pressure control solenoid valve (2200 cc AWD except Canister (2200 cc AWD except Taiwan model)

Taiwan model)
® Vent control solenoid valve (2200 cc except AWD Taiwan

model)

B2M0923A

22
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2. Electrical Components Location

2-7

OBDO0003B

OO0

Inhibitor switch (AT vehicles only)

Fuel pump

Main relay

Fuel pump relay

Radiator main fan relay 1 (With A/C models only)

Radiator main fan relay 2 (With A/C models only)

®
@ Radiator sub fan relay 1 (With A/C models)
Main fan relay (Without A/C models)

Radiator sub fan relay 2 (With A/C models only)
® Starter

OBDO0047A

B2M0216A

B2M0218B

fg H L
][] o)

‘__’_’___’_,1:\__

B0\ -

L

OBDO0034A

23



2- ON-BOARD DIAGNOSTICS Il SYSTEM
2.

Electrical Components Location

,:
e \‘ /: T
\y’@ \ 'A & $

L AR
. @/’1""/ >
Y ~"ﬁ& N '
> //

0000000

24




ON-BOARD DIAGNOSTICS Il SYSTEM 2-7

2. Electrical Components Location

B: TRANSMISSION
1. MODULE

—
l \ j
= \ p— // éﬁ

b

OBDO0039%A

@® Transmission Control Module (TCM) (for AT vehicles) @ AT diagnostic indicator light (for AT vehicles)

B3M0443C B2M0470B

2. SENSOR

OBDO0041A OBDO0042A

@® Vehicle speed sensor 1 (for AT FWD vehicles) ® Vehicle speed sensor 1 (for AT AWD vehicles)

25
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2. Electrical Components Location

OBDO0044A

BDO653A

OBDO0043A

H2M1145B

ATF temperature sensor (for AT vehicles)

Brake light switch

®
G)

®
O]

Vehicle speed sensor 2 (for MT vehicles)
Vehicle speed sensor 2 (for AT vehicles)

26
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2. Electrical Components Location

2-7

3. SOLENOID VALVE AND RELAY
e For AT vehicles

OBD0046B

OBD0047B

(i 8 @.gl }’fl
Ipes o on]

e 'éé{ﬁi_r
e

A
E=L°
9==l=2))
)

0

o o) U

° "o 1<0 o N
0

O ° o

O o
SR 020

OBDO0048A

H2M1147A

Dropping resistor
Inhibitor switch

Shift solenoid valve 1
Shift solenoid valve 2

OO0

® Shift solenoid valve 3
® Duty solenoid valve A
@ Duty solenoid valve B

e For MT vehicles

OBDO0051A

OBDO0526A

@® Neutral position switch (FWD models)

@ Neutral position switch (AWD models)

27
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ON-BOARD DIAGNOSTICS Il SYSTEM

Malfunction indicator lamp

B2M0470C

a) No trouble

MIL
OFF ——|

b) Trouble occurs.

ON
MIL —
OFF Ignition
switch Engine
ON start OBD0053A
ON
MIL
OFF — s
Ignition
switch Engine
ON start 1 sec.
Misfire

start
OBD0054A

ON
OFF —

1 sec.

Ignition
switch
ON

OBDOO055A

3. Diagnosis System

A: CHECK ENGINE MALFUNCTION
INDICATOR LAMP (MIL)

1. ACTIVATION OF CHECK ENGINE MALFUNCTION
INDICATOR LAMP (MIL)

1) When ignition switch is turned to ON (engine off), the
CHECK ENGINE malfunction indicator lamp (MIL) in the
combination meter illuminates.

NOTE:

If the MIL does not illuminate, perform diagnostics of the
CHECK ENGINE light circuit or the combination meter cir-
cuit. <Refer to “7. Diagnostics for CHECK ENGINE Mal-
function Indicator Lamp (MIL), 2-7 [T700]".>

2) After starting the engine, the MIL goes out. If it does not,
either the engine or the emission control system is mal-
functioning.

3) If the diagnosis system senses a misfire which could
damage the catalyzer, the MIL will blink at a cycle of 1 Hz.

4) When ignition switch is turned to ON (engine off) or to
“START” with the test mode connector connected, the MIL
blinks at a cycle of 3 Hz.
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Data link connector (for Subaru select monitor and
OBD-II general scan tool)

-
/
K OBDO0006C

1]2]3]4]5]6]7]8
9 [10[11[12]13]14]15]16

H2M1280

B: OBD-Il GENERAL SCAN TOOL

1. HOW TO USE OBD-Il GENERAL SCAN TOOL

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

2) Open the cover and connect the OBD-Il general scan
tool to the data link connector located in the lower portion
of the instrument panel (on the driver’s side), to the lower
cover.

3) Using the OBD-II general scan tool, call up diagnostic
trouble code(s) and freeze frame data.

OBD-II 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 diagnostic
trouble codes

(4) MODE $04: Clear/Reset emission-related diagnos-
tic information

(5) MODE $05: Oxygen sensor monitoring test results

Read out data according to repair procedures.

(For detailed operation procedures, refer to the OBD-II
General Scan Tool Operation Manual.)

NOTE:

For details concerning diagnostic trouble codes, refer to
the DIAGNOSTIC TROUBLE CODE (DTC) LIST, 2-7
[T10AQ].

2. DATA LINK CONNECTOR (FOR OBD-Il GENERAL
SCAN TOOL AND SUBARU SELECT MONITOR)

1) This connector is used both for OBD-II general scan
tools and the Subaru Select Monitor.

2) Terminal No. 4 to No. 6 of the data link connector is
used for the Subaru Select Monitor signal.

CAUTION:

Do not connect any scan tools other than the OBD-II
general scan tools and the Subaru Select Monitor,
because the circuit for the Subaru Select Monitor may
be damaged.

Terminal No. Contents Terminal No. Contents

1 Power supply 9 Blank

2 Blank 10 K line of ISO 9141 CARB

3 Blank 11 Blank

4 Subaru Sels_ect Monitor signal (ECM to Subaru 12 Ground

Select Monitor)*

5 ;lét:]?tgjr tSoeI;Eag:t'vll\;l*on|t0r signal (Subaru Select 13 Ground

6 Subaru Select Monitor clock* 14 Blank

7 Blank 15 Blank

8 Blank 16 Blank

*: Circuit only for Subaru Select Monitor
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3. CURRENT POWERTRAIN DIAGNOSTIC DATA
(MODE $01)

Refers to data denoting the current operating condition of
analog input/output, digital input/output and/or the power-
train 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 emission-related powertrain trouble codes and MIL status ON/OFF

03 Fuel system control status —

04 Calculated engine load value %

05 Engine coolant temperature °C

06 Short term fuel trim %

o7 Long term fuel trim %

0B Intake manifold absolute pressure kPa

ocC Engine revolution rpm

ob Vehicle speed km/h

OE Ignition timing advance °

10 Air flow rate from mass air flow sensor g/sec

11 Throttle valve opening angle %

13 Check whether oxygen sensor is installed. —

14 Oxygen sensor output voltage and short term fuel trim associated with oxygen sensor—bank 1 V and %

15 Oxygen sensor output voltage and short term fuel trim associated with oxygen sensor—bank 2 V and %

1C On-board diagnosis system —
NOTE:
Refer to OBD-Il general scan tool manufacturer’s instruc-
tion manual to access generic OBD-Il PIDs (MODE $01).
4. POWERTRAIN FREEZE FRAME DATA (MODE $02)
Refers 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 Trouble code that caused CARB required freeze frame data storage —

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

oc Engine revolution rpm

(0]} Vehicle speed km/h

NOTE:
Refer to OBD-Il general scan tool manufacturer’s instruc-
tion manual to access freeze frame data (MODE $02).
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5. EMISSION-RELATED POWERTRAIN DIAGNOSTIC
TROUBLE CODE (MODE $03)

Refers to data denoting emission-related powertrain diag-
nostic trouble codes.

For details concerning diagnostic trouble codes, refer to
the DIAGNOSTIC TROUBLE CODE (DTC) LIST, 2-7
[T10A0].

NOTE:

Refer to OBD-Il general scan tool manufacturer’s instruc-
tion manual to access emission-related powertrain diag-
nostic trouble codes (MODE $03).

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

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

NOTE:

Refer to OBD-Il general scan tool manufacturer’s instruc-
tion manual to clear or reset emission-related diagnostic
information (MODE $04).

7. OXYGEN SENSOR MONITORING TEST RESULTS
(MODE $05)

Refers to the mode using oxygen sensor output data while
the on-board diagnosis system is performing diagnosis on
the oxygen sensor.

A list of the support oxygen sensor output data and test ID
(identification) are shown in the following table.

Test ID | Data Unit of measure
01 Rich to lean sensor threshold voltage (constant) Y
02 Lean to rich sensor threshold voltage (constant) Vv
03 Low sensor voltage for switch time calculation (constant) Vv
04 High sensor voltage for switch time calculation (constant) Vv
05 Rich to lean sensor switch time (calculated) sec.
06 Lean to rich sensor switch time (calculated) sec.
o7 Minimum sensor voltage for test cycle (calculated) \%
08 Maximum sensor voltage for test cycle (calculated) Vv
NOTE:

Refer to OBD-II general scan tool manufacturer’s instruc-
tion manual to access oxygen sensor monitoring test
results (MODE $05).
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ST1

OBDO057A

{7

G3M0150

Subaru select monitor

OBDOO059A

OBDO0669A

Data link connector (for Subaru select monitor and
OBD-ll general scan tool)

OBD0006C

C: SUBARU SELECT MONITOR

1. HOW TO USE SUBARU SELECT MONITOR
1) Prepare Subaru select monitor and cartridge.

ST1 498307500 SELECT MONITOR KIT
ST2 498345700 CARTRIDGE

2) Turn ignition switch and Subaru select monitor switch to
OFF.
3) Insert cartridge into Subaru select monitor.

4) Connect Subaru select monitor to data link connector.

e Using data link connector for Subaru select monitor
only, connect Subaru select monitor to its data link con-
nector located in the lower portion of the instrument
panel (on the driver’'s side), to the side of the center
console box.

e Using data link connector for Subaru select monitor
and OBD-II general scan tool,

(1) Connect ST to Subaru select monitor cable.
ST 498357200 ADAPTER CABLE

(2) Open the cover and connect Subaru select monitor
to data link connector located in the lower portion of the
instrument panel (on the driver's side), to the lower
cover.

CAUTION:
Do not connect scan tools except for Subaru select
monitor and OBD-Il general scan tool.
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OBD0060

SELECT SYSTEM

EGi Y:0,N:/
| 1o]
| DOEEm)|
AAAGE
ElElsele
sla]ale]a
(o )

OBD (FB1)
P0O100 <QA>
I I
| |
Diagnostic Abbreviation

trouble code
OBD  (FBI)
POI15 <TW>
OBD  (FBI)
PO120 <THV>

OBDO0063

5) Turn ignition switch to ON (engine OFF) and Subaru
select monitor switch to ON.

6) Using Subaru select monitor, call up diagnostic trouble
code(s) and various data, then record them.

2. READ DIAGNOSTIC TROUBLE CODE (DTC)
SHOWN ON DISPLAY. (MODE FB1)

1) Select engine mode using function key.
Press the function key [O].

2) Designate mode using function key.
Press [F] [B] [1] [ENT] in that order.

3) Ensure diagnostic trouble code(s) is shown.
(1) When there is only one diagnostic trouble code.

(2) When there are multiple diagnostic trouble codes.

NOTE:

For details concerning diagnostic trouble codes, refer to
the DIAGNOSTIC TROUBLE CODE (DTC) LIST, 2-7
[T10A0].
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EGi

SELECT SYSTEM
Y:0,N:/

| 10]

H2M1149

|EEI|
AEGE0
@@DDD
slelelel
OOoOooOog

SUBARU

G3M0152

EGi

SELECT SYSTEM
Y:0,N:/

| 1o]

H2M1149

[EE|
BEGES
@@DDD
slalelels
OOoOooOog

SUBARU

G3M0152

FFCODE (FB2)

NO TROUBLE

B2M0474

3. READ CURRENT DATA SHOWN ON DISPLAY FOR
ENGINE. (FUNCTION MODE)

1) Select engine mode using function key.
Press the function key [0].

2) Designate mode using function key.

Refer to “6. READ DATA FUNCTION KEY LIST FOR
ENGINE” 2-7 [T3C6].

(Example: Press [F] [0] [1] [ENT] in that order.)

3) Ensure data of input or output signal is shown.

4. READ FREEZE FRAME DATA SHOWN ON
DISPLAY. (MODE FB2)

1) Select engine mode using function key.
Press the function key [O].

2) Designate mode using function key.
Press [F] [B] [2] [ENT] in that order.

3) Ensure freeze frame data(s) is (are) shown.

(1) When no trouble is detected, or after memory is
cleared.
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J

LOAD_F (FB2)
POI;OO 10. 0%
{

LOAD_F (FB2)
PO100O 10.0%

[
TW_F (FB2)
P0O100O 80°C

[+1]

5

[41]
VSP_F (FB2)
P0O100O 40km/h

I

B2M0671

SELECT SYSTEM
Y:0,N:/

EGi

l

10]

H2M1149

L@@ |

O-0-0-0
-0-0-0

» O-0-0-0r

1)}
C

{O-C~0-0-

~ OO~

m
z
=

O

G3M0152

(2) When some trouble is detected.

@ Abbreviation
(@ Diagnostic trouble code of trouble occurred

NOTE:
Other freeze frame data is shown on display by pushing the
function key [ | ].

5. READ FREEZE FRAME DATA SHOWN ON
DISPLAY. (MODE FB3)

NOTE:

e For items and contents shown on display, refer to “6.
READ DATA FUNCTION KEY LIST FOR ENGINE" 2-7
[T3C6].

e Freeze frame data will not erase without clearing
memory.

1) Select engine mode using function key.

Press the function key [O].

2) Designate mode using function key.
Press [F] [B] [3] [ENT] in that order.
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NO TROUBLE

DIAG. 1 (FB3)

B2M0636

NO TROUBLE

DIAG. 1 (FB3)

B2M0636

J

QA_F (FB3)
PO100 4.55V

I

B2M0638

QA_F (FB3)

PO100O 455V

EGR (FB3)
P0403 Low

B2M0649

3) Ensure freeze frame data(s) is (are) shown.

(1) When no trouble is detected, or after memory is
cleared.

(2) When a trouble occurs but the corresponding item
is not displayed.

(3) When only one trouble corresponding to the dis-
played item has occurred.

(@ Abbreviation

(@ Diagnostic trouble code of trouble occurred

(4) When multiple troubles corresponding to the dis-
played item are detected.
NOTE:

Freeze frame data is shown on display for 2 seconds at a
time.
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6. READ DATA FUNCTION KEY LIST FOR ENGINE

Function mode Contents Abbreviation Unit of measure
FOO ROM ID number YEAR —
FO1 Battery voltage VB Vv
F02 Vehicle speed signal VSP km/h, MPH
FO3 Engine speed signal EREV rpm
FO4 Engine coolant temperature signal TW °C, °F
FO05 Ignition signal ADVS deg
FO6 Mass air flow signal QA als, V
FO7 Throttle position signal THV %, V
F08 Injector pulse width TIM mS
F09 Idle air control signal ISC %
F10 Load data LOAD %

F11 Front oxygen sensor output signal 02 V

F12 Front oxygen sensor maximum and minimum output signal O2max - min vV, V
F13 Rear oxygen sensor output signal RO2 \%

F14 Rear oxygen sensor maximum and minimum output signal RO2max - min V, V
F17 Short term fuel trim ALPHA %

F19 Knock sensor signal KNOCK deg
F20 Atmospheric absolute pressure signal BARO. P kPa, mmHg
F21 Intake manifold absolute pressure signal MANI. P kPa, mmHg
F29 A/F correction (short term trim) by rear oxygen sensor PHOS %

F30 Long term fuel trim KBLRC %

F31 Long term whole fuel trim KO %

F32 Front oxygen sensor heater current FO2H A

F33 Rear oxygen sensor heater current RO2H A

F35 Purge control solenoid valve duty ratio CPCD %

F36 :\illoa:‘xsimum value of cylinder #1 misfire times during 100 rota- MF1 %

F37 :\illoa:]xsimum value of cylinder #2 misfire times during 100 rota- ME2 %

Fas l\i/loe:]xsimum value of cylinder #3 misfire times during 100 rota- MF3 %

F39 i\i/loz:]xsimum value of cylinder #4 misfire times during 100 rota- MF4 %

Fa2 \li/leah?(i:r:;in;ri;;i minimum EGR system pressure value (AT EGRMax - min KkPa
F43 Fuel tank pressure signal TNKP kPa, mmHg
Fa4 Fuel temperature signal TNKT °C, °F
F45 Fuel level signal FLEVEL V

FAO ON <« OFF signal — —
FA1 ON <« OFF signal — —
FA2 ON <« OFF signal — —
FA3 ON <« OFF signal — —
FA4 ON < OFF signal — —
FA5 ON <« OFF signal — —
FBO Diagnostic trouble code (DTC) INSPECT —
FB1 Diagnostic trouble code (DTC) OBD —
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Function mode Contents Abbreviation Unit of measure
Load data (Freeze frame data) LOAD-F %
Engine coolant temperature signal (Freeze frame data) TW-F °C
Throttle position signal (Freeze frame data) ALPH-F %
FB2 Long term fuel trim (Freeze frame data) KBLR-F %
Intake manifold absolute pressure signal (Freeze frame data) MANI-F kPa
Engine speed signal (Freeze frame data) EREV-F rpm
Vehicle speed signal (Freeze frame data) VSP-F km/h
Mass air flow signal (Freeze frame data) QA-F (P0100) \%
Pressure signal (Freeze frame data) PS-F (P0105) \%
Pressure signal (Freeze frame data) PR-F (P0106) \%
Engine coolant temperature signal (Freeze frame data) TW-F (P0115) \%
Throttle position signal (Freeze frame data) THV-F (P0120) \%
FB3 EGR control solenoid valve signal (Freeze frame data) EGR (P0403) —*1
Purge control solenoid valve signal (Freeze frame data) CPC (P0443) —*1
Start switch signal (Freeze frame data) STSW (P1100) —*1
fPr;ens]:u(;ztz;)urces switching solenoid valve signal (Freeze BRI (P1102) 1
Radiator fan relay 1 signal (Freeze frame data) FAN1 (P1500) —*1
FCO Clear memory — —
FDO1 Compulsory fuel pump relay operation check FUEL PUMP —
FD02 Compulsory purge control solenoid valve operation check CPC SOL —
FDO3 Compulsory radiator fan relay operation check RAD FAN —
FDO04 Compulsory A/C relay operation check A/C RELAY —
FDO5 Compulsory EGR control solenoid valve operation check EGR SOL —
FDO7 Compulsory pressure control solenoid valve operation check PCV SOL —
FDO08 Compulsory vent control solenoid valve operation check VENT SOL —
FD10 :i:;:fr?eliiry pressure sources switching solenoid valve opera- BR SOL .

NOTE:

1) Subaru select monitor is also available for monitoring
information other than that used for check and repair of the
vehicle.

2) F42 (Maximum and minimum EGR system pressure
value) will not read accurately until the EGR flow diagno-
sis terminates.

EGR flow diagnosis terminates when LED No. 2 illuminates
at function mode FA4.

3) *1: “Hi” or “Low” is shown instead of measured value.
4) Because ASV solenoid valve, FICD solenoid valve and
air injection system diagnosis solenoid valve are not
installed, FD06, FD09 and FD11 will be displayed but non-
functional.

38



ON-BOARD DIAGNOSTICS Il SYSTEM 2-7

3. Diagnosis System

1996 (F00)

2.2 SOHC

B2M0476

e Probable cause (ltem outside “specified data”)

1. Error 1

7. FUNCTION MODE: FOO
— ROM ID NUMBER (YEAR) —

CONDITION:
Ignition switch “ON”

SPECIFIED DATA:
Presentation display

.| Check for loose or disconnected connector, and

2. Error 2

"| discontinued circuit, etc.

Check for poor contact of cartridge, or different type

VB (FO1)

124V

B2M0270

e Probable cause (ltem outside “specified data”)

1. Battery

A4

cartridge.

8. FUNCTION MODE: FO1
— BATTERY VOLTAGE (VB) —

CONDITION:
(2) Ignition switch “ON”
(2) Idling after warm-up

SPECIFIED DATA:

(1) 11+1 V
(2) 13+1 V

Check battery voltage and electrolyte’s specific

Y

2. Charging system

gravity.

e Check regulating voltage. (On no-load)

\ 4

3. Power supply line

e Check alternator.

e Check main relay. <Ref. to 2-7 [T8C1].>

\ 4

e Check harness connector of ECM power supply
line. <Ref. to 2-7 [T8C2], [T8C3].>
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VSP (FO02)
24km/h  15MPH
EREV (FO03)
1500 rpm
™ (FO4)
80°C 176°F
ADVS (FOS)
15 deg
QA (F06)
1.67g/s 2.02V

9. FUNCTION MODE: F02
— VEHICLE SPEED SIGNAL (VSP) —

e Vehicle speed is indicated in kilometer per hour (km/h)
and mile per hour (MPH) at the same time.

10. FUNCTION MODE: FO3
— ENGINE SPEED SIGNAL (EREV) —

11. FUNCTION MODE: F04
— ENGINE COOLANT TEMPERATURE SIGNAL (TW)

e Engine coolant temperature is indicated in “°C” and “°F”
at the same time.

12. FUNCTION MODE: FO5
— IGNITION SIGNAL (ADVS) —

NOTE:

The ignition timing value displayed in mode FO5 is a value
computed by ECM and will not always correspond with the
value measured with a timing light.

13. FUNCTION MODE: FO6
— MASS AIR FLOW SIGNAL (QA) —

e Mass air flow and voltage input from mass air flow sen-
sor are shown on display at the same time.
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THV (FO07)

0% 0.21V

TIM (FO8)
2.82 mS

ISC (F09)
35.7 %

LOAD (F10)
10.0 %

02 (F11)
0.60 V

B2M0486

14. FUNCTION MODE: FO7

— THROTTLE POSITION SIGNAL (THV) —

e Throttle position is indicated in percentage (%) and volt-
age (V) at the same time.

NOTE:

Be sure that the displayed value changes smoothly when

changing throttle valve from fully closed to fully opened.

15. FUNCTION MODE: FO8
— INJECTOR PULSE WIDTH (TIM) —

16. FUNCTION MODE: F09
— IDLE AIR CONTROL SIGNAL (ISC) —

17. FUNCTION MODE: F10
— LOAD DATA (LOAD) —

18. FUNCTION MODE: F11
— FRONT OXYGEN SENSOR OUTPUT SIGNAL (02)
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O2max - min ( F12)

0.80V 0.10V
RO2 (F13)
0.60 V

B2M0488

RO2max - min ( F14)

0.80V 0.10V

B2M0489

ALPHA (F17)

-0.8 %

B2M0490

KNOCK (F19)

3.0 deg

B2M0491

19. FUNCTION MODE: F12
— FRONT OXYGEN SENSOR MAXIMUM AND
MINIMUM OUTPUT SIGNAL (FO2MAX - MIN) —

e Front oxygen sensor maximum and minimum output sig-
nals are indicated at the same time.

20. FUNCTION MODE: F13
— REAR OXYGEN SENSOR OUTPUT SIGNAL (RO2)

21. FUNCTION MODE: F14
— REAR OXYGEN SENSOR MAXIMUM AND MINIMUM
OUTPUT SIGNAL (RO2MAX - MIN) —

e Rear oxygen sensor maximum and minimum output sig-
nals are indicated at the same time.

22. FUNCTION MODE: F17
— SHORT TERM FUEL TRIM [A/F CORRECTION
COEFFICIENT] (ALPHA) —

23. FUNCTION MODE: F19
— KNOCK SENSOR SIGNAL [IGNITION TIMING
CORRECTION COEFFICIENT] (KNOCK) —
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BARO.P (F20)

100kPa752mmHg

B2MO0755

MANI.P (F21)

29kPa2l8mmHg

B2M0756

PHOS (F29)

0.78 %

B2M0494

KBLRC  (F30)

5.5 %

B2M0495

KO (F31)

0.0%

B2M0496

24. FUNCTION MODE: F20
— ATMOSPHERIC ABSOLUTE PRESSURE SIGNAL
(BARO. P) —

e Atmospheric absolute pressure is indicated in “kPa” and
“mmHg” at the same time.

25. FUNCTION MODE: F21
— INTAKE MANIFOLD ABSOLUTE PRESSURE
SIGNAL (MANI. P) —

e Intake manifold absolute pressure is indicated in “kPa
and “mmHg” at the same time.

26. FUNCTION MODE: F29
— A/F CORRECTION COEFFICIENT [SHORT TERM
TRIM] BY REAR OXYGEN SENSOR (PHOS) —

27. FUNCTION MODE: F30
— LONG TERM FUEL TRIM [A/F LEARNING
CORRECTION COEFFICIENT] (KBLRC) —

28. FUNCTION MODE: F31
— LONG TERM FUEL TRIM WHOLE [A/F LEARNING
CONTROL COEFFICIENT] (K0) —
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FO2H (F32)

1.00 A

B2M0497

RO2H (F33)

1.00 A

B2M0498

CPCD (F35)

0%

H2M1325

MF1 (F36)

0 %

B2M0499

MF2 (F37)

0 %

B2MO0500

29. FUNCTION MODE: F32
— FRONT OXYGEN SENSOR HEATER CURRENT
(FO2H) —

30. FUNCTION MODE: F33
— REAR OXYGEN SENSOR HEATER CURRENT
(RO2H) —

31. FUNCTION MODE: F35
— PURGE CONTROL SOLENOID VALVE DUTY RATIO
(CPCD) —

32. FUNCTION MODE: F36
— MAXIMUM VALUE OF CYLINDER #1 MISFIRE RATE
DURING 100 ROTATIONS (MF1) —

33. FUNCTION MODE: F37
— MAXIMUM VALUE OF CYLINDER #2 MISFIRE RATE
DURING 100 ROTATIONS (MF2) —
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MF3 (F38)

0 %

B2M0501

MF4 (F39)

0 %

B2M0502

EGRmax-min (F42)

100kPa 4kPa
TNKP (F43)
0. 10kPa ImmHg
TNKT (F44)

20°C 68°F

H2M1308

34. FUNCTION MODE: F38
— MAXIMUM VALUE OF CYLINDER #3 MISFIRE RATE
DURING 100 ROTATIONS (MF3) —

35. FUNCTION MODE: F39
— MAXIMUM VALUE OF CYLINDER #4 MISFIRE RATE
DURING 100 ROTATIONS (MF4) —

36. FUNCTION MODE: F42
— MAXIMUM AND MINIMUM EGR SYSTEM
PRESSURE VALUE [AT VEHICLES] (EGRMAX-MIN) —

e Maximum and minimum EGR system pressure value are
indicated at the same time.

37. FUNCTION MODE: F43
— FUEL TANK PRESSURE SIGNAL (TNKP) —

38. FUNCTION MODE: F44
— FUEL TEMPERATURE SIGNAL (TNKT) —
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FLEVEL
2.50V

(F45)

39. FUNCTION MODE: F45
— FUEL LEVEL SIGNAL (FLEVEL) —

H2M1327
40. FA MODE FOR ENGINE
Function LED No. Contents Display LED “ON” requirements

mode

3 Neutral switch NT When neutral position signal is entered.

7 Test mode connector ub When test mode connector is connected.
FAO 8 AT/MT identification signal AT When AT identification signal is entered.

9 Ignition switch IG When ignition switch is turned ON.

1 Radiator fan relay 2 R2 When radiator fan relay 2 is in function.

2 Knock signal KS When knock signal is entered.

3 Purge control solenoid valve CN When purge control solenoid valve is in function.
FAl 4 Fuel pump relay FP When fuel pump relay is in function.

6 Radiator fan relay 1 R1 When radiator fan relay 1 is in function.

7 Air conditioner relay AR When air conditioner relay is in function.

8 Air conditioner switch AC When air conditioner switch is turned ON.

2 AEC signal EC When AEC signal is entered.

3 EAM signal AM When EAM signal is gone out.
FA2 4 AEB signal EB When AEB signal is entered.

6 AET signal ET When AET signal is entered.

7 Engine torque control signal TR When engine torque control signal is entered.
FA3 7 Pressure sources switching solenoid valve BR i\lsv:lr??urr)]:jisosnu-re sources switching solenoid valve

1 Catalyst CA When diagnosis of catalyzer is finished.

2 EGR system El When diagnosis of EGR system is finished.
FA4 3 California model identification signal FC \é\:]r:s::agalifornia model identification signal is

8 Rear oxygen sensor signal OR When rear oxygen sensor mixture ratio is rich.

9 Front oxygen sensor signal 02 When front oxygen sensor mixture ratio is rich.

6 Vent control solenoid valve AL When vent control solenoid valve is in function.
FAS 7 EGR solenoid valve ER When EGR solenoid valve is in function.

8 Pressure control solenoid valve pC When pressure control solenoid valve is in

function.
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LED No. Signal name Display

1 J— J—
2 J— J—
3 Neutral switch NT
4 — —
5 J— J—
6 R J—
7 Test mode connector ub
8 Identification of AT model AT
9 Ignition switch IG
0 — —

— — NT — —

— uD AT IG —

1 2 3 4 5

6 7 8 9 0

LED No. Signal name Display
1 Radiator fan relay 2 R2
2 Knock signal KS
3 Purge control solenoid CN
valve

4 Fuel pump relay FP
5 J— J—
6 Radiator fan relay 1 R1
7 A/C relay AR
8 A/C switch AC
9 J— J—
0 J— J—

R2 KS CN FP —

R1 AR AC — —

1 2 3 4 5

6 7 8 9 0

41. FUNCTION MODE: FAO

— ON ~ OFF SIGNAL —

Requirement for LED “ON".

LED No. 3 e On MT model, gear position is in neutral.
e On AT model, shift position is in “P” or “N”.
Test mode connector is connected.

Vehicle is AT model.

Ignition switch is turned ON.

LED No. 7
LED No. 8
LED No. 9

42. FUNCTION MODE: FA1l

— ON o~ OFF SIGNAL —
Requirement for LED “ON”.

LED No. 1 Radiator fan relay 2 is turned ON.

LED No. 2 Engine is knocking.

LED No. 3 Purge control solenoid valve is in function.
LED No. 4 Fuel pump relay is turned ON.

LED No. 6 Radiator fan relay 1 is turned ON.

LED No. 7 A/Crelay is turned ON.

LED No. 8 A/C switch is turned ON.

NOTE:

e When LED No. 1, 3, 4, 6 and 7 blinks with the test mode
connector connected and the ignition switch turned to ON,
the corresponding part is functioning properly.

e When LED No. 4 illuminates for only 2 seconds after the
ignition switch is turned to ON, (and then goes out), the
corresponding part is functioning properly.
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LED No. Signal name Display

1 J— J—

2 AEC signal EC

3 EAM signal AM

4 AEB signal EB

5 J— J—

6 AET signal ET

< Engine tqrque control TR

signal

8 — —

9 — —
— EC AM EB —
ET TR — — —
1 2 3 4 5
6 7 8 9 0

LED No. Signal name Display

1 — —

2 — —

3 — —

4 — —

5 — —

6 — —
Pressure sources switching

7 . BR

solenoid valve

8 J— J—

9 — —
—_ BR _ — —
1 2 3 4 5
6 7 8 9 0

43. FUNCTION MODE: FA2

— ON o OFF SIGNAL —
Requirement for LED “ON”.

LED No.

LED No.
LED No.

LED No.

LED No.

2

3
4

ECM entered the AEC signal emitted from
TCS C/M.

EAM signal goes out.

ECM entered the AEB signal emitted from
TCS C/M.

ECM entered the AET signal emitted from
TCS C/M.

ECM entered the torque control signal emit-
ted from TCM.

44. FUNCTION MODE: FA3

— ON ~ OFF SIGNAL —

Requirement for LED “ON”.
LED No. 7 Pressure sources switching solenoid valve is

NOTE:

in function.

When LED No. 7 blinks with the test mode connector con-
nected and the ignition switch turned to ON, the corre-
sponding part is functioning properly.
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LED No. Signal name Display

Catalyst CA

EGR system E1l

3 _ Call_fgrnl_a quel FC

identification signal

4 — _

5 J— J—

6 J— J—

7 J— J—

8 Rear oxygen sensor signal OR

9 Front oxygen sensor signal 02

0 — —
CA El FC — —
— — OR 02 —
1 2 3 4 5
6 7 8 9 0

LED No. Signal name Display

1 J— J—

2 J— —

3 J— J—

4 — —

5 — —

6 Vent control solenoid valve AL

7 EGR solenoid valve ER

8 Pressure control solenoid PC

valve

AL ER PC — —
1 2 3 4 5
6 7 8 9 0

45. FUNCTION MODE: FA4

— ON o OFF SIGNAL —
Requirement for LED “ON”.

LED No. 1 Diagnosis of catalyzer is finished.

LED No. 2 Diagnosis of EGR system is finished.
LED No. 3 Vehicle is except California model.

LED No. 8 Rear oxygen sensor mixture ratio is rich.
LED No. 9 Front oxygen sensor mixture ratio is rich.

46. FUNCTION MODE: FAS5

— ON ~ OFF SIGNAL —

Requirement for LED “ON”".

LED No. 6 Vent control solenoid valve is in function.

LED No. 7 EGR solenoid valve is in function.

LED No. 8 Pressure control solenoid valve is in func-
tion.

NOTE:

When LED No. 6, 7 and 8 blinks with the test mode con-

nector connected and the ignition switch turned to ON, the

corresponding part is functioning properly.
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EGR (P0403)

EGR control solenoid valve signal

CPC (P0443)

Purge control solenoid valve signal

STSW (P1100)

Start switch signal

BR1 (P1102)

Pressure sources switching sole-
noid valve signal

FAN1 (P1500)

Radiator fan relay 1 signal

occurrence, is shown on display.

47. FB MODE FOR ENGINE
Function mode | Abbreviation Contents Contents of display Page
. : : Current trouble code indicated by on-board 58
FBO INSPECT On-board diagnostics (Inspection) diagnostics after clear memory. <Ref. to 27 [T3E1].>
: . Current trouble code indicated by on-board 32
FB1 OBD On-board diagnostics (Read data) diagnostics. <Ref. to 2-7 [T3C1]>
LOAD-F Load data
TW-F Engine coolant temperature signal
ALPH-F Throttle position signal
_ . e Freeze frame data
FB2 KBLR-F Long term fuel trim e Data stored at the time of trouble 34
- is sh displ <Ref. to 2-7 [T3C4].>
B Intake manifold absolute pressure | OCCUITENCe, IS shown on display.
MANI-F h
signal
EREV-F Engine speed signal
VSP-F Vehicle speed signal
QA-F (P0100) [Mass air flow signal
PS-F (P0105) | Pressure signal
PR-F (P0106) | Pressure signal
TW-F (P0115) |Engine coolant temperature signal
THV-F (P0120) | Throttle position signal o Freeze frame data _ -
FB3 e Data stored at the time of trouble <Ref. to 2-7 [T3C5].>

48. FC MODE FOR ENGINE
Function mode | Abbreviation Contents Contents of display Page
Function of clearing trouble code stored in 57
FCO MEMORY CLR | Back-up memory clear memory. <Ref. to 2-7 [T3D1]>
49. FD MODE FOR ENGINE
Function mode | Abbreviation Contents Contents of display Page
FDO1 FUEL PUMP
FDO02 CPC SOL
FDO3 RAD FAN Function of checking operation of fuel
pump relay, purge control solenoid valve,
FDo4 A/C RELAY Compulsory valve operation check radiator fan relay, A/C relay, EGR control 63
EDO5 EGR SOL p y p solenoid valve, pressure control solenoid <Ref. to 2-7 [T3F1].>
valve, vent control solenoid valve and pres-
FDO7 PCV SOL sure sources switching solenoid valve.
FDO8 VENT SOL
FD10 BR SOL

NOTE:

Because ASV solenoid valve, FICD solenoid valve and air
injection system diagnosis solenoid valve are not installed,
FDO06, FD09 and FD11 will be displayed but non-functional.
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SELECT SYSTEM
EGi Y:0,N:

/

y [/]

SELECT SYSTEM

AT Y:0,N:/

H2M1150

SELECT SYSTEM
AT Y:0,N:

/

L 107

H2M1151

|EE|
AEGES
@@DDD
slelelels
OOoOooOog

SUBARU

G3M0152

50. READ CURRENT DATA SHOWN ON DISPLAY
FOR AT. (FUNCTION MODE)

1) Select AT mode using function key.
Press the function key [/], and change to AT mode.

2) Press the function key [O].

3) Designate mode using function key.

Refer to “561. READ DATA FUNCTION KEY LIST FOR AT”
2-7 [T3C51].

(Example: Press [F] [0] [2] [ENT] in that order.)

4) Ensure data of input or output signal is shown.
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51. READ DATA FUNCTION KEY LIST FOR AT

Function mode Contents Abbr. Unit
FOO Mode display — —
Fo1 Battery voltage VB \%
FO02 Vehicle speed sensor 1 VSP1 m/h
FO3 Vehicle speed sensor 1 VSP1 km/h
Fo4 Vehicle speed sensor 2 VSP2 m/h
FO5 Vehicle speed sensor 2 VSP2 km/h
F06 Engine speed EREV rpm
FO7 ATF temperature sensor ATFT deg F
FO8 ATF temperature sensor ATFT deg C
F09 Throttle position sensor THV \%
F10 Gear position GEAR —
F11 Line pressure duty PLDTY %
F12 Lock-up duty LUDTY %
F13 AWD duty 4WDTY %
F14 Throttle position sensor power supply THVCC \Y
F15 Mass air flow sensor AFM \%
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E-4AT (F00)

4WD 1993

G3M0723

Probable cause (if outside “specified data”)

1. Communication failure
(No communication method can be confirmed
with power ON.)

52. FUNCTION MODE: FOO0
— MODE DISPLAY —

SPECIFIED DATA:
Data at the left should be indicated.

.| (1) | Check loose or poor connectors, or

2. Vehicle types cannot be identified (due to
communication failure).

shortcircuit.
(2) | Check type of cartridge.

.| Check improper cartridge.

VB (FO1)

127V

OBD0673

1. Battery

Replace with proper one.

53. FUNCTION MODE: FO1
— BATTERY VOLTAGE (VB) —

CONDITION:

(1) Ignition switch ON

(2) Engine idling after warm-up
SPECIFIED DATA:

(1) 12+1V

(2) 13x1V

»| Check battery voltage and specific gravity of

2. Charging system

"| electrolyte.

(1) | Measure regulating voltage under no loads.

Y

(2) | Check generator (as a single unit).
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VSPI (F02)

18 m/h

G3M0725

VSP2 (FO4)

12 m/h

G3M0726

EREV (F06)

1,500 rpm

G3M0727 |

ATFT deg F  (FO07)

176 deg F

G3M0728

THV (F09)

4.0 V

G3M0935

54. FUNCTION MODE: F02
— VEHICLE SPEED SENSOR 1 (VSP1) —

e F02: Vehicle speed is indicated in mile per hour (m/h).
e F03: Vehicle speed is indicated in kilometer per hour
(km/h).

55. FUNCTION MODE: F04
— VEHICLE SPEED SENSOR 2 (VSP2) —

e FO04: Vehicle speed is indicated in mile per hour (m/h).
e FO5: Vehicle speed is indicated in kilometer per hour
(km/h).

56. FUNCTION MODE: FO6
— ENGINE SPEED (EREV) —

57. FUNCTION MODE: FO7
— ATF TEMPERATURE SENSOR (ATFT) —

e FO7: ATF temperature is indicated in “deg F".
e F08: ATF temperature is indicated in “deg C”.

58. FUNCTION MODE: F09
— THROTTLE POSITION SENSOR (THV) —
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59. FUNCTION MODE: F10
— GEAR POSITION (GEAR) —
GEAR (F10)
Ist
G3M0730
60. FUNCTION MODE: F11
— LINE PRESSURE DUTY (PLDTY) —
PLDTY (F11)
50%
G3M0731
61. FUNCTION MODE: F12
— LOCK-UP DUTY (LUDTY) —
LUDTY (F12)
5%
G3M0732
62. FUNCTION MODE: F13
— AWD DUTY (4WDTY) —
AWDTY (F13)
95%
G3M0733
63. FUNCTION MODE: F14
— THROTTLE POSITION SENSOR POWER SUPPLY
THVCC) —
THVCC (F14) (THVCE)
52V
B3M0259
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LED No. Signal name Display

1 FWD switch FF
2 Kick-down switch KD
3 — —
4 — —
5 Brake switch BR
6 ABS switch AB
7 Cruise control set CR
8 Power switch PW
9 J— J—
10 — —

FF KD — — BR

AB CR PW — —

1 2 3 4 5

6 7 8 9 10

LED No. Signal name Display

1 N/P range switch NP
2 R range switch RR
3 D range switch RD
4 3 range switch R3
5 2 range switch R2
6 1 range switch R1
7 Diagnosis switch SS
8 — —
9 — —
10 — —

NP RR RD R3 R2

R1 SS — — —

1 2 3 4 5

6 7 8 9 10

64. FUNCTION MODE: FAO

— ON o~ OFF SIGNAL —
Requirement for LED “ON”".

LED
LED

LED
LED
LED
LED

No.

1

No. 2

No.
No.
No.
No.

0 ~NO Ol

Fuse is installed in FWD switch.

Kick-down switch is turned ON. (Europe and
General models only)

Brake pedal is depressed.

ABS signal is entered.

Cruise control is set.

Power switch is turned ON. (Europe and
General models only)

65. FUNCTION MODE: FA1

— ON ~ OFF SIGNAL —
Requirement for LED “ON”.

LED
LED
LED
LED
LED
LED
LED

No.
No.
No.
No.
No.
No.
No.

56
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2
3
4
5
6
7

“N” or “P” range is selected.

“R” range is selected.

“D” range is selected.

“3” range is selected.

“2” range is selected.

“1” range is selected.

Diagnosis connector is connected.
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EGi

SELECT SYSTEM
Y:0,N:/

| To]

H2M1149

|EEI|
AEGES
@@DDD
slelelel
OOoOooOog

SUBARU

G3M0152

MEMORY CLR?

0:YES

:NO

B2M0504

[EE|
BEGES
@@DDD
slalelels
OOoOooOog

SUBARU

G3M0152

PLEASE

KEY OFF

B2MO0505

D: CLEAR MEMORY MODE

1. SUBARU SELECT MONITOR

1) Select engine mode or AT mode using function key.
e Engine mode:

Press the function key [O].

e AT mode:

Press the function key [/] [0] in that order.

2) Designate mode using function key.
Press [F] [C] [0] [ENT] in that order.

3) Ensure displayed message.

4) Press function key.

e When executing, (YES)
Press [0] [ENT] in that order.
e When not executing, (NO)
Press [1] [ENT] in that order.

5) When executed, the indication as shown here appears
for approximately four seconds, and the past trouble his-
tory is deleted.
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G3M0151

O—=0O

Free rollers

OBDO0072A

6) After the display is gone, turn Subaru select monitor
switch and ignition switch to OFF.

NOTE:

When the ECM, battery terminals, etc. are disconnected
after memory is cleared, idling speed may increase. This is
not considered a problem because the ISC valve duty con-
trolled learning value has been cleared. To return the
engine to idling speed, idle for approximately 2 minutes
with air conditioner off.

2. OBD-Il GENERAL SCAN TOOL

For clear memory procedures using the OBD-II general
scan tool, refer to the OBD-II General Scan Tool Instruction
Manual.

E: INSPECTION MODE

1. PREPARATIONS FOR THE INSPECTION MODE

Raise the vehicle using a garage jack and place on safety
stands or drive the vehicle onto free rollers.

e FULL-TIME AWD MODELS

WARNING:

e Before raising the vehicle, ensure parking brakes
are applied.

e Do not use a pantograph jack in place of a safety
stand.

e Secure arope or wire to the front and rear towing or
tie-down hooks to prevent the lateral runout of front
wheels.

e Do not abruptly depress/release clutch pedal or
accelerator pedal during works even when engine is
operating at low speeds since this may cause vehicle
to jump off free rollers.

e In order to prevent the vehicle from slipping due to
vibration, do not place any wooden blocks or similar
items between the safety stands and the vehicle.
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= [N\

o1 3

T

Safety stand

Free rollers

OBDO0073A

ST

OBDO0057A

G3MO0151 |

e Since the rear wheels will also rotate, do not place
anything near them. Also, make sure that nobody goes
in front of the vehicle.

e FWD MODELS

WARNING:

e Before raising the vehicle, ensure parking brakes
are applied.

e Do not use a pantograph jack in place of a safety
stand.

e If only the front wheels are raised or placed on a free
roller, apply parking brakes and lock the rear wheels.
e Secure arope or wire to the front and rear towing or
tie-down hooks to prevent the lateral runout of front
wheels.

e Do not abruptly depress/release clutch pedal or
accelerator pedal during works even when engine is
operating at low speeds since this may cause vehicle
to jump off free rollers.

e In order to prevent the vehicle from slipping due to
vibration, do not place any wooden blocks or similar
items between the safety stands and the vehicle.

e Since the rear wheels will also rotate, do not place
anything near them. Also, make sure that nobody goes
in front of the vehicle.

2. SUBARU SELECT MONITOR

After performing diagnostics and clearing the memory,
check for any remaining unresolved trouble data.

1) Prepare Subaru select monitor and cartridge.

ST1 498307500 SELECT MONITOR KIT

ST2 498345700 CARTRIDGE

2) Turn ignition switch and Subaru select monitor switch to
OFF.
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Test mode connector

OBDO0005B

Subaru select monitor

OBDO059A

OBDO0669A

Data link connector (for Subaru select monitor and
OBD-ll general scan tool)

OBD0006C

3) Insert cartridge into Subaru select monitor.

4) Connect test mode connector at the lower portion of
instrument panel (on the driver’s side), to the side of the
center console box.

5) Connect Subaru select monitor to data link connector.
e Using data link connector for Subaru select monitor only:
Connect Subaru select monitor to its data link connector
located in the lower portion of the instrument panel (on the
driver’s side), to the side of the center console box.

e Using data link connector for Subaru select monitor and
OBD-Il general scan tool:

(1) Connect ST to Subaru select monitor cable.
ST 498357200 ADAPTER CABLE

(2) Open the cover and connect Subaru select monitor
to data link connector located in the lower portion of the
instrument panel (on the driver's side), to the lower
cover.

CAUTION:
Do not connect scan tools except for Subaru select
monitor and OBD-Il general scan tool.
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OBD0060

Test mode connector

OBD0005B

Data link connector (for Subaru select monitor and
OBD-ll general scan tool)

OBD0006C

6) Turn ignition switch to ON (engine OFF) and Subaru
select monitor switch to ON.

7) Start the engine.

NOTE:

e Ensure the selector lever is placed in the “P” position
before starting. (AT vehicles)

e Depress clutch pedal when starting the engine. (MT
vehicles)

8) Using the selector lever or shift lever, turn the “P” posi-
tion switch and the “N” position switch to ON.

9) Depress the brake pedal to turn the brake switch ON.
(AT vehicles)

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

NOTE:
On models without tachometer, use the Subaru select
monitor or tachometer (Secondary pickup type).

11) Place the selector lever or shift lever in the “D” posi-
tion (AT vehicles) or “1st” gear (MT vehicles) and drive the
vehicle at 5 to 10 km/h (3 to 6 MPH).

NOTE:

e On AWD vehicles, release the parking brake.

e The speed difference between front and rear wheels
may light either the ABS or the ABS/TCS warning light, but
this indicates no malfunctions. When engine control diag-
nosis is finished, perform the ABS or the ABS/TCS memory
clearance procedure of self-diagnosis system. <Ref. to
4-4b [T6D2] or [T9KO], 4-4c [T6D2] or [T9JO].>

3. OBD-Il GENERAL SCAN TOOL

After performing diagnostics and clearing the memory,
check for any remaining unresolved trouble data:

1) Connect test mode connector at the lower side of the
instrument panel (on the driver’'s side), to the side of the
center console box.

2) Open the cover and connect the OBD-Il general scan
tool to its data link connector in the lower portion of the
instrument panel (on the driver’s side), to the lower cover.
CAUTION:

Do not connect the scan tools except for Subaru select
monitor and OBD-Il general scan tool.
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SELECT SYSTEM
EGi Y:0,N:

/

| 1o]

H2M1149

3) Start the engine.

NOTE:

e Ensure the selector lever is placed in the “P” position
before starting. (AT vehicles)

e Depress clutch pedal when starting the engine. (MT
vehicles)

4) Using the selector lever or shift lever, turn the “P” posi-
tion switch and the “N” position switch to ON.

5) Depress the brake pedal to turn the brake switch ON.
(AT vehicles)
6) Keep engine speed in the 2,500 — 3,000 rpm range for
40 seconds.

NOTE:
On models without tachometer, use the Subaru select
monitor or tachometer (Secondary pickup type).

7) Place the selector lever or shift lever in the “D” position
(AT vehicles) or “1st” gear (MT vehicles) and drive the
vehicle at 5 to 10 km/h (3 to 6 MPH).

NOTE:

e On AWD vehicles, release the parking brake.

e The speed difference between front and rear wheels
may light either the ABS or the ABS/TCS warning light, but
this indicates no malfunctions. When engine control diag-
nosis is finished, perform the ABS or the ABS/TCS memory
clearance procedure of self-diagnosis system. <Ref. to
4-4b [T6D2] or [T9KO], 4-4c [T6D2] or [T9JO].>

8) Using the OBD-II general scan tool, check for diagnos-
tic trouble code(s) and record the result(s).

NOTE:

e For detailed operation procedures, refer to the OBD-II
General Scan Tool Instruction Manual.

e For details concerning diagnostic trouble codes, refer to
the DIAGNOSTIC TROUBLE CODE (DTC) LIST, 2-7
[T10AQ].

4. READ DIAGNOSTIC TROUBLE CODE (DTC)
SHOWN ON DISPLAY. (MODE FBO <INSPECTION
MODE>)

Using Subaru select monitor, check for diagnostic trouble
code(s) and record the result(s).

1) Select engine mode using function key.

Press the function key [O].
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INSPECT (FBO)

P0100 <QA>
I I
| |
Diagnostic Abbreviation

trouble code

0OBD0086

INSPECT (FBO)
PO115 <TW>

INSPECT (FBO)
PO120 <THW>

0OBD0087

ST1

OBDO0057A

G3MO0151 |

2) Designate mode using function key.
Press [F] [B] [0] [ENT] in that order.

3) Ensure diagnostic trouble code(s) is shown.
(1) When there is only one diagnostic trouble code.

(2) When there are multiple diagnostic trouble codes.

NOTE:

For details concerning diagnostic trouble code(s), refer to
the DIAGNOSTIC TROUBLE CODE (DTC) LIST, 2-7
[T10AQ].

F: COMPULSORY VALVE OPERATION
CHECK MODE
1. SUBARU SELECT MONITOR

1) Prepare Subaru select monitor and cartridge.
ST1 498307500 SELECT MONITOR KIT
ST2 498345700 CARTRIDGE

2) Turn ignition switch and Subaru select monitor switch to
OFF.
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Test mode connector

OBDO0005B

Subaru select monitor

OBDO059A

OBDO0669A

Data link connector (for Subaru select monitor and
OBD-ll general scan tool)

OBD0006C

3) Insert cartridge into Subaru select monitor.

4) Connect test mode connector at the lower portion of
instrument panel (on the driver’s side), to the side of the
center console box.

5) Connect Subaru select monitor to data link connector.
e Using data link connector for Subaru select monitor only:
Connect Subaru select monitor to its data link connector
located in the lower portion of the instrument panel (on the
driver’s side), to the side of the center console box.

e Using data link connector for Subaru select monitor and
OBD-Il general scan tool:

(1) Connect ST to Subaru select monitor cable.
ST1 498357200 ADAPTER CABLE

(2) Open the cover and connect Subaru select monitor
to data link connector located in the lower portion of the
instrument panel (on the driver's side), to the lower
cover.

CAUTION:
Do not connect scan tools except for Subaru select
monitor and OBD-Il general scan tool.
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SELECT SYSTEM
EGi Y:0,N:/

| T0]

H2M1149

U:nn:mﬂ
AEGE0
@@DDD
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SUBARU

G3M0152

EGR SOL (FDO05)
0:Y 1:N

B2M0650

EGR SOL (FDO05)
0:Y 1:N

| 101, [ENT)

B2M0651

6) Turn ignition switch to ON (engine OFF) and Subaru
select monitor switch to ON.

7) Select engine mode using function key.
Press the function key [O].

8) Designate mode using function key.

Refer to “6. READ DATA FUNCTION KEY LIST FOR
ENGINE” 2-7 [T3C6].

(Example: Press [F] [D] [0] [5] [ENT] in that order.)

9) Ensure displayed message.

10) Press the function key.
(1) When executing, press the function key [O].
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EGR SOL (FDO05)
«CHK* 0:Y 1:N

B2M0652

EGR SOL (FDO05)
0:Y 1:N

| 1, [ENT]

B2M0653

EGR SOL (FDO05)
END OF CHECK

:

1996 (F0O)
2.2 SOHC

B2M0643

G3MO0151 |

NOTE:
When in compulsory valve operation check mode the moni-
tor indicates the execution of valve check on display.

(2) When not executing or stopping the compulsory
valve check mode, press the function key [1].

11) When compulsory valve operation check mode is
exited or check completed, the monitor indicates the
completion of compulsory valve operation check on the
display, and automatically returns to the initial mode
(FUNCTION MODE: F00).

G: FINISHING DIAGNOSIS OPERATION

1. SUBARU SELECT MONITOR

1) Disconnect test mode connector at the lower portion of
instrument panel (on the driver’'s side), to the side of the
center console box.

2) Turn Subaru select monitor switch and ignition switch to
OFF.

3) Disconnect Subaru select monitor from its data link con-
nector.
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4, Cautions

e T

7z /’

H2M1154A

4. Cautions

A: SUPPLEMENTAL RESTRAINT SYSTEM
“AIRBAG”

Airbag system wiring harness is routed near the engine
control module (ECM), main relay and fuel pump relay.

CAUTION:

e All Airbag system wiring harness and connectors
are colored yellow. Do not use electrical test equip-
ment on these circuit.

e Be careful not to damage Airbag system wiring har-
ness when servicing the engine control module (ECM),
transmission control module (TCM), main relay and
fuel pump relay.

B: PRECAUTIONS

1) Never connect the battery in reverse polarity.

e The ECM will be destroyed instantly.

e The fuel injector and other part will be damaged in just
a few minutes more.

2) Do not disconnect the battery terminals while the
engine is running.

e A large counter electromotive force will be generated in
the alternator, and this voltage may damage electronic
parts such as ECM, etc.

3) Before disconnecting the connectors of each sensor
and the ECM, be sure to turn OFF the ignition switch.

4) Before removing ECM from the located position, dis-
connect two cables on battery.

e Otherwise, the ECM may be damaged.

5) The connectors to each sensor in the engine compart-
ment and the harness connectors on the engine side and
body side are all designed to be waterproof. However, it is
still necessary to take care not to allow water to get into the
connectors when washing the vehicle, or when servicing
the vehicle on a rainy day.

6) Use ECM mounting stud bolts at the body head ground-

ing point when measuring voltage and resistance inside the
passenger compartment.
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2-7 ON-BOARD DIAGNOSTICS Il SYSTEM
4. Cautions
—_— Y 7) Use engine grounding terminal or engine proper as the
L\ ) (N grounding point to the body when measuring voltage and
2 AP\ Y resistance in the engine compartment.
g [ Q Engine grounding __
H | — terminal N
A
@

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

9) Observe the following cautions when installing a radio
in MFI equipped models.

CAUTION:

e The antenna must be kept as far apart as possible
from the control unit.

(The ECM is located under the steering column, inside
of the instrument panel lower trim panel.)

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

e Carefully adjust the antenna for correct matching.
e When mounting a large power type radio, pay spe-
cial attention to the three items above mentioned.

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

10) Before disconnecting the fuel hose, disconnect the
fuel pump connector and crank the engine for more than
five seconds to release pressure in the fuel system. If
engine starts during this operation, run it until it stops.

11) Problems in the electronic-controlled automatic trans-
mission may be caused by failure of the engine, the elec-
tronic control system, the transmission proper, or by a com-
bination of these. These three causes must be distin-
guished clearly when performing diagnostics.

12) Diagnostics should be conducted by rotating with
simple, easy operations and proceeding to complicated,
difficult operations. The most important thing in diagnostics
is to understand the customer’s complaint, and distinguish
between the three causes.

13) In AT vehicles, do not continue the stall for more than
five seconds at a time (from closed throttle, fully open
throttle to stall engine speed).

14) On ABS or ABS/TCS vehicle, when performing driving
test in jacked-up or lifted-up position, sometimes the warn-
ing light may be lit, but this is not a malfunction of the sys-
tem. The reason for this is the speed difference between
the front and rear wheels. After diagnosis of engine control
system, perform the ABS or ABS/TCS memory clearance
procedure of self-diagnosis system. <Ref. to 4-4b [T6D2] or
[T9KO], 4-4c [T6D2] or [T9JO].>
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4, Cautions

e
WP (gl }\

Engine grounding _
terminal k

B2M0648A

C: PRE-INSPECTION

Before performing diagnostics, check the following items
which might affect engine problems:
1. POWER SUPPLY

1) Measure battery voltage and specific gravity of electro-
lyte.

Standard voltage: 12 V
Specific gravity: Above 1.260

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

ing.

2. ENGINE GROUNDING

Make sure the engine grounding terminal is properly con-
nected to the engine.
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2-7 ON-BOARD DIAGNOSTICS Il SYSTEM
5. Specified Data
5. Specified Data
1. ENGINE CONTROL MODULE (ECM) I/0O SIGNAL
l—w—e-ll-e—«-u-i—t-ll-e—t-ll H-0+ll-e+ll-e+ll-e+“[l
o
-+ttt
B B e e e e e B B e e e s
o
—] 1
teli5[LU 148 U fi2l14] U [1do[ U Ulslz] U lsls] U [4[3]U2]1
441434241 4039[38373635343 3231 30[2928|27]126/25/24|123122(21|20/19/18/17
70169168 766|65646362 61160159158 57156|5554/53/52|5150494 84 7146145
96195094 392|91 9089188i8718618584/ JB’% 2181180[79[78(77[76[75[74[73[72]71
I L I I
r R B ﬁ
16015 U[14[13 1211 U [1d9 . Ulslz] U els a[3[UJ2]1
44434214 140[39138/37136|35(34{33|32|131 30[29128[27126125(24123122(21120112(18/1 7]
7069/68/67166/65/64/63162/6 116059158 57156|5554/53/52|51/5049484 714614 5!
LQGQSJ%%LQZSN 90i89/88i87i86i85[84 83182[81180[79[78[77176[75[74173[72]71 -
; //J OBDO0092A
Connector | Terminal Signal (V)
Content iti . . Note
No. No. Ig(’lglrt]giﬂeS\(,)VF%\l Engine ON (Idling)
Crankshaft Signal (+) B84 8 0 -7 —+7 Sensor output waveform
position Signal (-) B84 29 0 0 —
sensor Shield B84 54 0 0 —
Camshaft Signal (+) B84 7 0 -7 —+7 Sensor output waveform
position Signal (=) B84 28 0 0 —
sensor Shield B84 54 0 0 —
Signal B84 5 0—0.3 08—12 —
Mass air -
flow sensor Shield B84 57 0 0 —
GND B84 20 0 0 —
: Fully closed: 0.2 — 1.0
Signal B84 6 . —
Throttle 9 Fully opened: 4.2 — 4.7
position Power
sensor supply B84 21 5 5 -
GND B84 20 0 0 —
Front Signal B84 23 0 0—0.9 —
oxygen
sensor Shield B84 56 0 0 —
Rear Signal B84 24 0 0—0.9 —
oxygen
sensor Shield B84 56 0 0 —
Engine coolant
temperature sensor B84 22 10—14 10—14 After warm-up
“5” and “0” are repeatedly
Vehicle speed sensor 2 B84 83 Oor5 Oor5 displayed when vehicle is
driven.
Starter switch B84 86 0 0 Cranking: 8 to 14
. ON: 10 — 13 ON: 13 — 14
A/C switch B84 60 OFE: 0 OFE: 0 —
Ignition switch B84 85 10 — 13 13— 14 —
Neutral position switch ON: 5.0£0.5 e On MT model; switch is ON
(MT) B84 82 OFF: 0 when gear is in neutral position.
Neutral position switch ON: 0 e On AT model; switch is ON when
(AT) OFF: 5.0£0.5 shift is in “N” or “P” position.
Test mode connector B84 84 5 | 5 When connected: 0
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2-7

5. Specified Data

Connector | Terminal Signal (v)
Content laniti Note
No. No. gnition SW ON ; ;
(Engine OFF) Engine ON (ldling)

Knock Signal B84 3 2.8 2.8 —

sensor Shield B84 56 0 0 —

. N (AT) 5 (AT) 5 When measuring voltage between
AT/MT identification B84 81 (MT) 0 (MT) 0 ECM and body.
Back-up power supply B84 39 10 — 13 13— 14 Ignition switch “OFF”: 10 — 13

1

Control unit power supply B84 10 — 13 13— 14 —

Ignition #1,#2 B84 41 0 1—34 —

control #3,#4 B84 40 0 1—34 —

#1 B84 96 10 — 13 1—14 Waveform

Euel #2 B84 70 10 — 13 1—14 Waveform

injector #3 B84 44 10 — 13 1—14 Waveform
#4 B84 16 10 — 13 1—14 Waveform

Idle air OPEN end B84 14 — 1—13 Waveform

control

solenoid | closEend | B84 13 — 13—1 Waveform

ON: 0.5, or less
Fuel pump relay control B84 32 OFF: 10 — 13 0.5, or less —
ON: 0.5, or less ON: 0.5, or less

A/C relay control B84 31 OFF: 10 — 13 OFF 13 — 14 —

Radiator fan relay 1 B84 74 ON: 0.5, or less ON: 0.5, or less o

control OFF: 10 — 13 OFF: 13 — 14

Radiator fan relay 2 ON: 0.5, or less ON: 0.5, or less . ;

control B84 3 OFF: 10 — 13 OFF: 13 — 14 With A/C vehicles only

Self-shutoff control B84 63 10 — 13 13— 14 —

I Light “ON™: 1, or less
Malfunction indicator lamp B84 58 — — Light “OFF"; 10 — 14
Engine speed output B84 64 — 0 — 13, or more Waveform
Torgue control signal B84 79 5 5 —
k/lsss air flow signal for B84 47 0—023 08 —1.2 o
Purge control solenoid B84 72 ON: 1, or less ON: 1, or less o
valve OFF: 10 — 13 OFF: 13 — 14
Atmospheric pressure
sensor B84 26 39—41 20—23 —

Pressure sources B84 15 ON: 1, or less ON: 1, or less .

switching solenoid valve OFF: 10 — 13 OFF: 13 — 14

] ON: 1, or less ON: 1, or less

EGR solenoid valve B84 71 OFF: 10 — 13 OFF: 13 — 14 —

Front oxygen sensor

heater signal B84 38 0—10 0—10 -

Rear oxygen sensor

heater signal B84 87 0—10 0—10 -

e 2200 cc AWD except Taiwan
model

Fuel temperature sensor B84 25 25—38 25—38 e Ambient temperature: 25°C
(77°F)

Fuel level sensor B84 27 0.12 — 4.75 0.12 — 4.75 2200 cc AWD except Taiwan model
e 2200 cc AWD except Taiwan
model

Signal B84 4 23—27 23—27 e The value obtained after the fuel

Fuel tank filler cap was removed once and

pressure recapped.

sensor

Power
supply B84 21 5 5 —
GND B84 20 0 0 —

Fuel tank pressure control ON: 1, or less ON: 1, or less :

solenoid valve B84 10 OFF: 10 — 13 OFF: 13 — 14 2200 cc AWD except Taiwan model

Vent control solenoid ON: 1, or less ON: 1, or less .

valve B84 35 OFF: 10 — 13 OFF: 13 — 14 2200 cc AWD except Taiwan model

TCS signal B84 61 0—7 0—7 Waveform
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ON-BOARD DIAGNOSTICS Il SYSTEM

Connector | Terminal Signal (V)
Content iti ) ) Note
No. No. I%Elr?gizs\(/)vF%N Engine ON (Idling)
: i : Less than 1 <> More Less than 1 < More
AT diagnosis input signal B84 80 than 4 than 4 Waveform
GND (sensors) B84 20 0 0 —
69
GND (injectors) B84 0 0 —
95
GND (ignition system) B84 94 0 0 —
19
GND (power supply) B84 26 0 0 —
17
GND (control systems) B84 18 0 0 —
GND (oxygen sensor —
heater) B84 42 0 0
2. ENGINE CONDITION DATA
Content Model Specified data
1.7 — 3.3 (g/sec): Idlin
2200 cc © ) 9 -
. 7.1 — 14.2 (g/sec): 2,500 rpm racing
Mass air flow -
2.2 — 4.2 (g/sec): Idling
2500 cc -
8.6 — 14.5 (g/sec): 2,500 rpm racing
1.6 — 2.9 (%): Idling
2200 cc -
. 6.4 — 12.8 (%): 2,500 rpm racing
Engine load -
1.9 — 3.5 (%): Idling
2500 cc

7.2 — 12.1 (%): 2,500 rpm racing

Measuring condition:

e After warm-up the engine.

e Gear position is in “N” or “P” position.
e A/C is turned OFF.

e All accessory switches are turned OFF.
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5. Specified Data

3. TRANSMISSION CONTROL MODULE (TCM) I/O
SIGNAL

[ ]

4

10]9

3
9

10

N
\]

20]19]18]17

OBDO0093A
Check with ignition switch ON.
Content Con,\Tgctor Te;\ln;mal Measuring conditions Voltage (V)
Back-up power supply B56 14 Ignition switch OFF 10 — 16
B54 6
Ignition power supply B55 1 Ignition switch ON (with engine OFF) 10 — 16
Selector lever in “P” range Less than 1
“P” range switch B56 9 i “p”
9 Selector lever in any other than “P More than 8
range
Selector lever in “N” range Less than 1
“N” range switch B56 8 i “N”
9 Selector lever in any other than “N More than 8
range
Selector lever in “R” range Less than 1
“R” range switch B56 10 i “R”
¢} Selector lever in any other than “R More than 6
range
Selector lever in “D” range Less than 1
Inhibitor switch “D” range switch B54 1 i “D”
9 Selector lever in any other than “D More than 6
range
Selector lever in “3” range Less than 1
“3” range switch B54 2 i ugn
9 Selector lever in any other than “3 More than 6
range
Selector lever in “2” range Less than 1
“2” range switch B54 3 i wom
9 Selector lever in any other than “2 More than 6
range
Selector lever in “1” range Less than 1
“1” range switch B54 4 i “1”
9 Selector lever in any other than “1 More than 6
range
. Brake pedal depressed More than 10.5
Brake switch B56 7
Brake pedal released Less than 1
) ABS switch ON Less than 1
ABS signal B56 5 -
ABS switch OFF More than 6.5
) ) ) Ignition switch ON (with engine OFF) Less than 1
AT diagnostics signal B55 12 — - - -
Ignition switch ON (with engine ON) More than 10
) ) ) Diagnosis connector connected. Less than 1
Diagnosis switch B56 6 - - -
Diagnosis connector disconnected. More than 6
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Resistance to

Content Con’\rrgctor Te;\lrr;inal Measuring conditions Vo(l{;i)ge body
: ’ (ohms)
Throttle position Throttle fully closed. 0.3 —0.7
B54 8 —
sensor Throttle fully open. 43 —49
Throttle position " . . .
sensor power B56 19 Ignition SWItchN (with engine 48— 53 o
supply
ATF temperature B54 10 ATF temperature 20°C (68°F) 29 —4.0 21k —29k
sensor ATF temperature 80°C (176°F) 10—14 275 — 375
) Vehicle stopped. 0
Vehicle speed
B54 12 i 450 — 720
sensor 1 Vehicle speed l(a/ltplae)tst 20 km/h (12 More than 1 (AC range)
Vehicle speed When vehicle is slowly moved at
sensor 2 B56 11 least 2 meters (7ft). Less than 1<>More than 9 —
Ignition switch ON (with engine
Engine speed B54 5 9 OFF) ( 9 More than 10.5 o
signal — - - -
g Ignition switch ON (with engine ON). 8 —11
When cruise control is set (SET Less than 1
. . lamp ON).
Cruise set signal BS6 3 When cruise control is not set (SET o
lamp OFF). More than 6.5
Torque control - :
signal B55 16 Ignition switch ON 4—6 —
Mass air flow B54 9 Engine idling after warm-up 05—12 —
signal
. . 1st or 4th gear More than 9
Shift solenoid 1 B55 14 20 — 32
2nd or 3rd gear Less than 1
) ) 1st or 2nd gear More than 9
Shift solenoid 2 B55 13 20 — 32
3rd or 4th gear Less than 1
Selector lever in “N” range (with
. ) throttle fully closed). Less than 1
Shift solenoid 3 B35 15 Selector lever in “D” range (with 20—32
throttle fully closed). More than 9
Throttle fully closed (with engine 15— 40
) OFF) after warm-up. ’ :
Duty solenoid A BSS 8 Throttle fully open (with engine 15—45
OFF) after warm-up. Less than 1
Throttle fully closed (with engine 5_ 14
. . OFF) after warm-up.
Dropping resistor B55 7 - - 12 — 18
Throttle fully open (with engine Less than 0.5
OFF) after warm-up. )
. When lock up occurs. More than 8.5
Duty solenoid B B55 5 - 9 —17
When lock up is released. Less than 0.5
Fuse on FWD switch More than 8.5
Duty solenoid C B55 3 Fuse removed from FWD switch 917
(AWD model only) (with throttle fully open and with Less than 0.5
select lever in 1st gear).
Sensor ground
line 1 B54 7 — 0 Less than 1
Sensor ground
line 2 B56 20 — 0 Less than 1
Systewnground B56 1 — 0 Less than 1
Power system
ground line B55 10 — 0 Less than 1
FWD switch B5G 2 Fuse removed. 6—09.1
(AWD model only) Fuse installed. Less than 1
Data link signal 12 — _
(Subaru select B56 —
monitor) 13 — —
AT csiiiggglosis B56 11 Ignition switch ON Less than 1 <> More than 4 —
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6. Basic Diagnostics Procedure

Trouble occurs.

s

Ask the customer when and how the
trouble occurred using interview
check list. <Ref. to 2-7 [T602].>

v

Start the engine.

6. Basic Diagnostics Procedure

i Yes

Malfunction indicator lamp (MIL) illu-
minates.

Inspection using “8. Diagnostics for

Yes

A 4

Inspection using Subaru select moni-
tor or OBD-II general scan tool.
(Subaru select monitor: MODE FB1)

Trouble code
designated.

A\ 4

Inspection using “10. Diagnostics
Chart with Trouble Code 2-7
[T1000]".

See NOTE: *2.

Trouble code
designated.

Inspection mode

Inspection using Subaru select moni-
tor or OBD-II general scan tool.
(Subaru select monitor: MODE FBO)

No .| Engine Start Failure 2-7 [T800]".
No Inspection using “9. General Diag-
.| nostics Table 2-7 [T900]".
i > Repair.
No trouble code designated. See NOTE: *1
Repair.

A

No trouble code
designated.

A\ 4

END

A

Clear memory mode.

NOTE:

*1: If trouble code is not shown on display although the
MIL illuminates, perform diagnostics of the MIL (CHECK
ENGINE LIGHT) circuit or combination meter. <Refer to “7.
Diagnostics for CHECK ENGINE Malfunction Indicator
Lamp (MIL) 2-7 [T700].”>

*2: Carry out the basic check, only when trouble code
about automatic transmission is shown on display. <Ref. to
2-7 [T601].>
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6. Basic Diagnostics Procedure

1. BASIC CHECK ITEMS FOR AT

When trouble code about automatic transmission is shown
on display, carry out the following basic check. After that,
carry out the replacement or repair work.

1) ATF level check

2) Differential gear oil level check

3) ATF leak check

4) Differential gear oil leak check

5) Brake band adjustment

6) Stall test

7) Line pressure test

8) Transfer clutch pressure test

9) Time lag test

10) Road test

11) Shift characteristics

NOTE:

As for the method, refer to 3-2 [W2AO0], [W2B1], [W300].
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6. Basic Diagnostics Procedure

2. CHECK LIST FOR INTERVIEW
Check the following items when problem occurred.

Customer’s name Engine no.
Date of sale Fuel brand
. . km
Date of repair Odometer reading .
miles
Vin no.
Weather O Fine O Cloudy O Rainy 0 Snowy O Various/Other___
Outdoor Temperature O Hot 0 Warm O Cool O Cold (approx. _ °F/ ___ °C)
Place O Highway O Suburbs O Inner City O Uphill O Downhill
O Rough road O Other
Engine Temp. O Cold O Warming-up O After warming-up O Any temp. O Other
, | | | | | | | | |
Engine speed | ! ! ! | ! |
0 2,000 4,000 6,000 8,000 rpm
O Not affected
O At starting O While idling O At racing
0 While accelerating O While cruising
Driving conditions O While decelerating O While turning (RH/LH)
Vehicle speed I | I | I | I | I | | | I
0 10 20 30 40 50 60 MPH
Headlight O ON /0O OFF
Blower O ON /O OFF
A/C compressor O ON /0O OFF
Cooling fan 0O ON /O OFF
Front wiper O ON /0O OFF
Rear wiper O ON /O OFF
Rear defogger O ON /O OFF
Radio O ON /0O OFF
CD/Cassette O ON /O OFF
Car phone O ON /O OFF
CB

NOTE: Use copies of this page for interviewing customers.
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6. Basic Diagnostics Procedure

Check the following items about the vehicle’s state when
MIL turns on.

a) Other warning lights or indicators turn on. O Yes / [0 No

O @ Low fuel warning light

O @ Charge indicator light

O @ AT diagnostics indicator light

O @ ABS warning light

O (& TCS warning light

O ® Engine oil pressure warning light

b) Fuel level

e Lack of gasoline: O Yes / O No

e Indicator position of fuel gauge:

¢) Intentional connecting or disconnecting of harness connectors or spark plug cords: OJ Yes / [0 No
e What:
d) Intentional connecting or disconnecting of hoses: OJ Yes / OO No
e What:
e) Installing of parts other than genuine parts O Yes / [0 No
e What:
e Where:

f) Occurrence of noise [0 Yes / O No

e From where:
e What kind:

g) Occurrence of smell O Yes / O No

e From where:
e What kind:

h) Intrusion of water into engine compartment or passenger compartment [J Yes / (0 No

i) Troubles occurred

O @© Engine does not start.

O @ Engine stalls during idling.

O ® Engine stalls while driving.

O @ Engine speed decreases.

O ® Engine speed does not decrease.
O ® Rough idling

O @ Poor acceleration

O @ Back fire

O @ After fire

O @ No shift

O @ Excessive shift shock

NOTE: Use copies of this page for interviewing customers.
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7. Diagnostics for CHECK ENGINE Malfunction Indicator Lamp (MIL)

7. Diagnostics for CHECK ENGINE
Malfunction Indicator Lamp (MIL)

A: CHECK ENGINE MALFUNCTION
INDICATOR LAMP (MIL) DOES NOT COME
ON.

DIAGNOSIS:

e The CHECK ENGINE malfunction indicator lamp (MIL)
circuit is open or shorted.
TROUBLE SYMPTOM:

e When ignition switch is turned ON (engine OFF), MIL
does not come on.

7A1 Check output signal from ECM.
4
7A2 Check harness between combination meter
and ECM connector.
v
Check harness between combination meter
7A3 L .
and ignition switch connector.
WIRING DIAGRAM:
Combination
meter
Ignition
@ switch
No.15 S SBF-4 FL1.25
ECM [=a; —O0~O —0 OO OO

5

B4 @
STTo] U T2 U T[LT50e
mwamw%ywwgggﬁu TTE L ETTEET
58[59]60[61/62153(64[65]66 —
84[85/8687]88/8319091/92193194[95196 T 201314151161 7118182012122 RN EEEEENERE

B2M0507
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2-7 ON-BOARD DIAGNOSTICS Il SYSTEM
7. Diagnostics for CHECK ENGINE Malfunction Indicator Lamp (MIL)

7Al CHECK OUTPUT SIGNAL FROM ECM.

B84
T sl 1 el i 11 el L{ 1) Turn ignition switch to ON.
alaalolaaoboEehT BeRsRABaRaET 2) Measure voltage between ECM connector and chassis
70l6968l67]66(65/64163]62/6 1/60/59/58 ground.
96/95]94]93]9291|90/89l88l87]86l85 k4

(B84) No. 58 (+) — Chassis ground (-):
Is the voltage less than 1 V?

1\7 : Connector & terminal

Qe [

Gres> @ Go to step 7A2.
B2M0508A : Go to next .
: Does the MIL come on when shaking or
pulling ECM connector and harness?
(ves) : Repair poor contact in ECM connector.
1 GO to next (Grec) .
: Is ECM connector correctly connected?
(ves) : Replace ECM.
. Repair connection of ECM connector.
7A2 CHECK HARNESS BETWEEN COMBINA-
| To fro] L frifig] U Tisfi4]Lfi5he Bsa TION METER AND ECM CONNECTOR.
\ 2;23232?2222213833482;‘;3‘7‘84“ 1) Turn ignition switch to OFF.
EI1858687°8°w091929394955%5J 2) Remove combination meter. <Ref. to 6-2 [W13A1].>
/J — 3) Disconnect connector from ECM and combination
[1]2]3]4]5[6[7[8[9i0[1]12[13] meter.
4) Measure resistance of harness between ECM and com-
] bination meter connector.
Q - : Connector & terminal
rO e,
B2NOTeSA (B84) No. 58 — (i14) No. 2:

Is resistance less than 1 Q7

GES : Goto next .

: Repair harness and connector.

NOTE:

In this case, repair the following:

e Open circuit in harness between ECM and combination

meter connector

e Poor contact in coupling connector (B37)

. Is there poor contact in combination meter

connector?

(ves) : Repair poor contact in combination meter connec-

tor.

. Go to step 7A3.
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7. Diagnostics for CHECK ENGINE Malfunction Indicator Lamp (MIL)

—
[1T2]3]4]5]6]7]8[ofio[1 1213

| L

B2MO510A

CHECK HARNESS BETWEEN COMBINA-
7A3 TION METER AND IGNITION SWITCH
CONNECTOR.

1) Turn ignition switch to ON.
2) Measure voltage between combination meter connector
and chassis ground.

- Connector & terminal

(i14) No. 11 (+) — Chassis ground (-):
Is voltage more than 10 V?

@ : GO to next (EecK) .
: Check the following and repair if necessary.

e Blown out fuse (No. 15).

NOTE:

If replaced fuse (No. 15) blows easily, check the harness
for short circuit of harness between fuse (No. 15) and com-
bination meter connector.

e Open or short circuit in harness between fuse (No. 15)
and combination meter connector

e Open or short circuit in harness between fuse (No. 15)
and ignition switch connector

e Poor contact in ignition switch connector

. Is there poor contact in combination meter
connector?

(ves) : Repair poor contact in combination meter connec-
tor.

: Replace bulb or combination meter.
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7. Diagnostics for CHECK ENGINE Malfunction Indicator Lamp (MIL)

B: CHECK ENGINE MALFUNCTION
INDICATOR LAMP (MIL) DOES NOT GO OFF.
DIAGNOSIS:

e The CHECK ENGINE malfunction indicator lamp (MIL)
circuit is shorted.

TROUBLE SYMPTOM:
e Although MIL comes on when engine runs, trouble code

is not shown on Subaru select monitor or OBD-II general
scan tool display.

781 and ECM connector.

Check harness between combination meter

WIRING DIAGRAM:

Combination

meter

Ignition
@ switch
No.15 SBF—4 FL1.25
ECM % == —O0~O - -O~O O~0
gjé D
B D,
ST U T2l L Ti[e[Li5 (6
58]59]60[6162(63|64]65]66 —
84[85/86/87/88139190[91/92/93194195[96 TI[12[1314[1516T1 71181191201 21122 (12131415161 718]STo23)
LT

B2M0507

Malfunction indicator lamp

B2M0470C

7B1 CHECK HARNESS BETWEEN COMBINA-
TION METER AND ECM CONNECTOR.

1) Turn ignition switch to OFF.

2) Disconnect connector from ECM.

3) Turn ignition switch to ON.

: Does the MIL come on?

(ves) : Repair short circuit in harness between combina-
tion meter and ECM connector.

. Replace ECM.
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7. Diagnostics for CHECK ENGINE Malfunction Indicator Lamp (MIL)

C:. CHECK ENGINE MALFUNCTION
INDICATOR LAMP (MIL) DOES NOT BLINK AT
A CYCLE OF 3 HZ.

DIAGNOSIS:

e The CHECK ENGINE malfunction indicator lamp (MIL)
circuit is open or shorted.

e Test mode connector circuit is in open.

TROUBLE SYMPTOM:

e When inspection mode, MIL does not blink at a cycle of
3 Hz.

7c1 Check operation of CHECK ENGINE
malfunction indicator lamp (MIL).
v
7C2 Check output signal from ECM. —
v
7C3 Check harness between ECM and test mode
connector.
7C4 Check ground circuit. P
WIRING DIAGRAM:
Combination
meter
-
@ switch
No.15 N SBF -4 FL1.25
ECM 58 JL@f —O~0 o) OO OO—
84
l
“%L’H @ é_é ®
& @
(UTeTio] U T2l U iU i) J1314
7

32133|34[35]36|37[38[39]40] 4 1]42(43]44

o 8
596061]62]63]64]65]66167/68[69] /0 A2[3[45] — [6[7[8]9]] — T0[11[12
858687888990919293949596_1 [2l3afsernisigpoRiz  [1213141516]718]STo2l13]  KIEIRIG]

B2MO0511
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7. Diagnostics for CHECK ENGINE Malfunction Indicator Lamp (MIL)

7C1 CHECK OPERATION OF CHECK ENGINE
MALFUNCTION INDICATOR LAMP (MIL).
1) Turn ignition switch to OFF.

2) Disconnect test mode connector.

3) Turn ignition switch to ON.

: Does the MIL come on?

Gres> © Go to step 7C2.
: Repair the MIL circuit. <Ref. to 2-7 [T7A0].>

Malfunction indicator lamp

B2M0470C

7C2 CHECK OUTPUT SIGNAL FROM ECM.
Measure voltage between test mode connector and chas-
ﬁ sis ground.

- Connector & terminal

(B75) No.1 (+) — Chassis ground (-):

I:l Is voltage less than 1 V?
Ve e : Go to step 7C3.
= : Go to step 7CA4.
B2M0512A p
B84 7C3 CHECK HARNESS BETWEEN ECM AND
H ) TEST MODE CONNECTOR.
ofo] U T2 U [i8[14[Lifi5/6 —— -
3132/333435136/37|3869H 01 24 3}44] - 1) Turn ignition switch to OFF.
giggggg; 5 ;qgm;g;gigggg '{}l 2) Disconnect connector from ECM.
m 3) Measure resistance of harness between ECM and test
/J mode connector.
] . Connector & terminal
JQ, (B84) No.84 — (B75) No.1:

Is resistance less than 1 Q7

: Go to next .

. Repair open circuit in harness between ECM and
test mode connector.

. Is there poor contact in ECM connector?
. Repair poor contact in ECM connector.
. Replace ECM.

B2M0513A

B0 B6
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7. Diagnostics for CHECK ENGINE Malfunction Indicator Lamp (MIL)

7C4  |CHECK GROUND CIRCUIT.
@ 1) Turn ignition switch to OFF.
- 2) Measure resistance of harness between test mode con-

nector and chassis ground.

: Connector & terminal

(B76) No.1 — Chassis ground:
Is resistance less than 5 Q?

(ves) : Repair poor contact in test mode connector.

B2MOS514A . Repair harness and connector.

NOTE:

In this case, repair the following:

e Open circuit in harness between test mode and coupling
connector (B22)

e Open circuit in harness between coupling connector
(B22) and engine grounding terminal

e Poor contact in coupling connector (B22)
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7. Diagnostics for CHECK ENGINE Malfunction Indicator Lamp (MIL)

D: CHECK ENGINE MALFUNCTION
INDICATOR LAMP (MIL) REMAINS BLINKING
AT A CYCLE OF 3 Hz.

DIAGNOSIS:

e Test mode connector circuit is shorted.

TROUBLE SYMPTOM:

e Even though test mode connector is disconnected, MIL
blinks at a cycle of 3 Hz when ignition switch is turned to
ON.

Check harness between ECM connector and

/b1 engine grounding terminal.

WIRING DIAGRAM:

Combination
meter
B84 Ignition
@ switch
No.15 SBF-4 FL1.25
EcM |5 D —O~0 SN O~-0 OO
84
l
“%L’H ® é_lé 5
o] é )
B @
o[io] L T2 U i[5 16 1378
\ 313233343536373839%%;%3;844 ks
58]59]60]61/62]63]64]65(66 ' BHEBEN — ST0ITIN?
/u84858687888990919293949596J Tili2ansnenieonel  (23IA5I6l7I8Ionhm) SRIEEI
B2M0511
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7. Diagnostics for CHECK ENGINE Malfunction Indicator Lamp (MIL)

B84 CHECK HARNESS BETWEEN ECM CON-
oo L Tihal U Faha ks 7D1 NECTOR AND ENGINE GROUNDING
313233[34[3536/37|38Bokol 1j42l43l44 TERMINAL.
5859(60/61/62/6364]65/66/67 16816970 L -
BB 667 pep990I9 19203 405106] 1) Turn ignition switch to OFF.

2) Disconnect connector from ECM.
3) Measure resistance of harness between ECM connec-
1 tor and chassis ground.

: Connector & terminal

(B84) No.84 — Chassis ground:
Is resistance less than 5 Q?

— B2MO515A

. Repair short circuit in harness between ECM and
test mode connector.

: Replace ECM.
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8. Diagnostics for Engine Starting Failure

8. Diagnostics for Engine Starting
Failure

A: BASIC DIAGNOSTICS CHART

Inspection of starter motor circuit.

\ 4
Inspection of ECM power supply and ground line.

A\ 4

Inspection of ignition control system.

\ 4

Inspection of fuel pump circuit.

v

Inspection of fuel injector circuit.

v

Inspection of crankshaft position sensor circuit.

\ 4
Inspection of camshalft position sensor circuit.

\ 4
Inspection using Subaru select monitor or OBD-II general
scan tool or inspection using “9. General Diagnostics Table
2-7 [T900]".

88



ON-BOARD DIAGNOSTICS Il SYSTEM

8. Diagnostics for Engine Starting Failure

2-7

B: STARTER MOTOR CIRCUIT

8B1 Check input signal for starter motor. L, 8B2 Check ground circuit of starter motor.
v
Check harness between battery and ignition
8B3 )
switch connector.
v
e Check inhibitor switch. (AT vehicles only)
8B4 e Check starter interlock circuit. (MT vehicles
only)
CAUTION:
After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.
<Ref. to 2-7 [T3DO0] and [T3EOQ].>
WIRING DIAGRAM:
e LHD Model
Inhibitor
switch
(AT
B34
(AT) @
ECM E
f
2
Starter =
R : i
O— SBF-4 FL1.25
=] é feez, (MD & OO O~=0
- || €%
SWILC
o o Ei—
Starter
interlock
= relay(MT)
G108
/ oTor W Tl U 13]4”@?@ (With cruise (Without _
\ 31137 23 24 ggggg7 gggg 40[47 43;[3)44 control) cruise control) M2 o314
9859160(61 416566/6/]68(6 1 4 216]7/]8
BAlESIB 67 BEIB900I 710313410536 SN SN}
a B2M0516
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8. Diagnostics for Engine Starting Failure

WIRING DIAGRAM:

e RHD Model
Inhibitor
switch
@@
1
ECM @
Starter
motor Ignition
|__ H
switeh SBF-4 FL 1.25
=l é &% O~0 OO
£ oo
gTTo[ U T2 U T35 _
31[32[3313435/36]37 38 33404 1[42143[44] 2134
59160[671[62[63(64165(66/67168[63]70) 5[6]718
4[85/86/37188]89[9091 95196 Tonorry
B2M0830
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ON-BOARD DIAGNOSTICS Il SYSTEM

2-7

8. Diagnostics for Engine Starting Failure

OBDO0724

OBDO100A

CHECK INPUT SIGNAL FOR STARTER
MOTOR.

1) Turn ignition switch to OFF.
2) Disconnect connector from starter motor.
3) Turn ignition switch to ST.

8B1

4) Measure power supply voltage between starter motor
connector terminal and engine ground.
: Connector & terminal
(B14) No. 1 (+) — Engine ground (-):
Is the voltage more than 10 V?
NOTE:
e On AT vehicles, place the selector lever in the “P” or “N”
position.
e On MT vehicles, depress the clutch pedal.

Gres> @ Go to step 8B2.
. Go to step 8B3.

OBDO0725

CHECK GROUND CIRCUIT OF STARTER
MOTOR.

1) Turn ignition switch to OFF.

2) Disconnect terminal from starter motor.

3) Measure resistance of ground cable between ground
cable terminal and engine ground.

- |s resistance less than 5 Q?

Gres) : Check starter motor. <Ref. to 6-1 [K100].>
. Repair open circuit of ground cable.

8B3

8B2

CHECK HARNESS BETWEEN BATTERY
AND IGNITION SWITCH CONNECTOR.

1) Turn ignition switch to OFF.
2) Remove SBF No. 4 from main fuse box.
3) Measure resistance of fuse.

- Is resistance less than 1 Q?

. Replace SBF No. 4.
Gres) : Go to next step 4).
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8. Diagnostics for Engine Starting Failure

= OBDO0103A

4) Install SBF No. 4 to main fuse box.
5) Turn ignition switch to ON.

6) Measure power supply voltage between ignition switch
connector and chassis ground.

: Connector & terminal
(B72) No. 1 (+) — Chassis ground (-):
Is the voltage more than 10 V?

Gres> @ Go to step 8B4.

: Repair harness between ignition switch and SBF
No. 4 connector.

N
w
N
-

OBDO0726A

8B4 e CHECK INHIBITOR SWITCH. (AT
VEHICLES ONLY)

1) Turn ignition switch to OFF.

2) Disconnect connector from transmission.

3) Measure resistance between transmission harness
connector receptacle’s terminals.

- Connector & terminal

(T3) No. 11 — No. 12:
Is the resistance less than 10 Q?

(res) : Repair harness between starter motor and ignition
switch connector.

. Repair or replace inhibitor switch.

B2MO517A

8B4 e CHECK STARTER INTERLOCK CIR-
CUIT. (MT VEHICLES ONLY)

1) Turn ignition switch to “ST”.
2) Measure voltage between clutch switch connector and
chassis ground.
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8. Diagnostics for Engine Starting Failure

W

=
—l—

‘
Y w

— i)

o

B2M0518A

:

:
Gres) : Go to next step 3).

Connector & terminal

e With cruise control

(B107) No. 2 (+) — Chassis ground (-):
e Without cruise control

(B106) No. 2 (+) — Chassis ground (-):
Is the voltage more than 10 V?
Replace starter interlock relay.

3) Turn ignition switch to OFF.
4) Measure resistance between clutch switch connector
terminals while depressing the clutch pedal.

1

93

Connector & terminal

e With cruise control

(B107) No. 1 — No. 2:

e Without cruise control

(B106) No. 1 — No. 2:

Is the resistance less than 10 Q7

. Repair harness between starter motor and ignition

QED
:

switch connector.
Replace clutch switch.
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8. Diagnostics for Engine Starting Failure

C: CONTROL MODULE POWER SUPPLY AND
GROUND LINE

8C1 Check main relay.
v

8C2 Check power supply circuit of ECM.
v

8C3 Check ground circuit of ECM.

CAUTION:

After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.

<Ref. to 2-7 [T3DO0] and [T3EOQ].>

WIRING DIAGRAM:

e LHD Model
Main relay
—
—
O O
AL
@I
To idle air control
solenoid valve,
purge control SBF -2
solénoid valve etc. {007 OO

B84

ECM

’

®
®

12314 U T5Te] U 718U LTS U Titi2[ LI Ti3[14]LI]i5(16 112[3]4
17018[19]2012122]2324[25]26[27128]29]30 31132[33[34]35(36/37]38[39/40[ 4 1[47]43]44 2] 56178
45]46]47]48]49]50[51/52]53]54[9556]57]  [58[59]60[61]62[63]64]65]66]67]68|69|70 3[4 daforial,
L7I727374757677787980818283‘_'8485868'888990919293949596J 5[6 13[14]15[16

B2M0519
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8. Diagnostics for Engine Starting Failure

WIRING DIAGRAM:

e RHD Model
Main relay
—
—
~O O
11T
@[
To idle air control
solenoid valve,
purge control SBF-2
soléenoid valve etc.-=

ECM ?
14
% é} ® é S
B4

T2IUEA LU 56l U 718U UTeo] U Tzl U T35 234

T718[T912002 22123 124]2512612728129030]  [31[32133134]35]361371 3830 40 414243144 M2 561718

45[46147]48]4950]51[52]535455056(57]  [58[58160[67/62163/64165/66167/68/69170 3[4 Loz}

T3 slTelr T T9lB0le eaes]  Joelssesla iselBosol9 ioziosiaaobioe] 516 13[14[15116

B2M0782
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8. Diagnostics for Engine Starting Failure

ON-BOARD DIAGNOSTICS Il SYSTEM

G2M0444

8C1

CHECK MAIN RELAY.

1) Turn the ignition switch to OFF.
2) Remove main relay.
3) Connect battery to main relay terminals No. 1 and No.

2.

4) Measure resistance between main relay terminals.

0O @06 @

: Terminals

No. 3 — No. 5:
Is the resistance less than 10 Q?

: Go to next .

: Replace main relay.
: Terminals

No. 4 — No. 6:
Is the resistance less than 10 Q?

: Go to step 8C2.
: Replace main relay.

B84

FJ o] U Tzl | figfaLlishe

\ 3132[33[34{35(3637|383914014 1424 34 4]

5859/60[61/62]6364[65 516 7[6869[70
84{85[86|87/88|89190(91}W[93194/95/96]

o1
N
»|© |

17[18[19[20[21[22]23
45k 5la7lasla90
71| Wl737475[76)

30
JSJ J7
78[7918081|82/83

RENE
[5X
N
w
[°L
i

B2M0520A

8C2

CHECK POWER SUPPLY CIRCUIT OF
ECM.

1) Install main relay.
2) Disconnect connectors from ECM.
3) Turn ignition switch to ON.

4) Meas

ure power supply voltage between ECM connec-

tor terminals.

:

B0 @00 (66

96

Connector & terminal
(B84) No. 1 (+) — No. 19 (-):
Is the voltage more than 10 V?

: Go to next .

. Repair harness of power supply circuit.
: Connector & terminal

(B84) No. 2 (+) — No. 19 (-):
Is the voltage more than 10 V?

© Go to next .

: Repair harness of power supply circuit.
: Connector & terminal

(B84) No. 39 (+) — No. 19 (-):
Is the voltage more than 10 V?

. Go to step 8C3.
. Repair harness of power supply circuit.



ON-BOARD DIAGNOSTICS Il SYSTEM

8. Diagnostics for Engine Starting Failure

2-7

8C3

CHECK GROUND CIRCUIT OF ECM.

L[ T13[14

383914041

91929394

-

A~

!

B0 © 60 Q00 Qe @60 (O o (¢ ee

1) Turn ignition switch to OFF.
2) Measure resistance of harness connector between
ECM and chassis ground.

: Connector & terminal

(B84) No. 17 — Chassis ground:
Is the resistance less than 5 Q?

: Go to next .

. Repair harness between ECM connector

engine grounding terminal.

. Connector & terminal

(B84) No. 18 — Chassis ground:
Is the resistance less than 5 Q7

: Go to next .

: Repair harness between ECM connector

engine grounding terminal.

. Connector & terminal

(B84) No. 19 — Chassis ground:
Is the resistance less than 5 Q?

© Go to next .

. Repair harness between ECM connector

engine grounding terminal.

: Connector & terminal

(B84) No. 20 — Chassis ground:
Is the resistance less than 5 Q?

: Go to next .

. Repair harness between ECM connector

engine grounding terminal.

: Connector & terminal

(B84) No. 42 — Chassis ground:
Is the resistance less than 5 Q?

: Go to next .

. Repair harness between ECM connector

engine grounding terminal.

. Connector & terminal

(B84) No. 46 — Chassis ground:
Is the resistance less than 5 Q?

: Go to next .

: Repair harness between ECM connector

engine grounding terminal.

. Connector & terminal

(B84) No. 69 — Chassis ground:
Is the resistance less than 5 Q?

© Go to next .

. Repair harness between ECM connector

engine grounding terminal.

and

and

and

and

and

and

and
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8. Diagnostics for Engine Starting Failure

- Connector & terminal

(B84) No. 94 — Chassis ground:
Is the resistance less than 5 Q?

© Go to next .

. Repair harness between ECM connector and
engine grounding terminal.
: Connector & terminal
(B84) No. 95 — Chassis ground:
Is the resistance less than 5 Q7
: Check ignition control system. <Ref. to 2-7
[T8DO0].>
: Repair harness between ECM connector and
engine grounding terminal.

9@ (66
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8. Diagnostics for Engine Starting Failure

D: IGNITION CONTROL SYSTEM

8D1 Check ignition system for sparks.
A4

8D2 Check power supply circuit for ignition coil.
Y

8D3 Check ignition caoil.
Y

Check harness between ignitor and ignition

8D4 coil connector.
A4

8D5 Check input signal for ignitor.
v

8D6 Check harness of ignitor ground circuit.
v

Check harness between ECM and ignitor

8D7 connector.
CAUTION:
After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.
<Ref. to 2-7 [T3D0] and [T3E0].>
WIRING DIAGRAM:
Ignitor
bt @D ||
G
ECM £3 (o Noci\% o SQB‘;_O4
2 B *l
)
(g o @
£ | @ =
B34 i gnjtion 1t @
FUTom U T U U e = = T34
\ S SR U O it
ﬂ84858687888990919293949596J SIS
B2M0522
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8. Diagnostics for Engine St

ON-BOARD DIAGNOSTICS Il SYSTEM

arting Failure

Z i

7

&) :‘
g
oA

>
r
),

Y%
Y
)

& OBDO0727A

e

KB—\}

2500 cc models NS

8D1 CHECK IGNITION SYSTEM FOR SPARKS.

1) Remove plug cord cap from each spark plug.
2) Install new spark plug on plug cord cap.

CAUTION:
Do not remove spark plug from engine.

3) Contact spark plug’s thread portion on engine.
4) While opening throttle valve fully, crank engine to check
that spark occurs at each cylinder.

: Does spark occur at each cylinder?

Gres) : Check fuel pump system. <Ref. to 2-7 [TBEQ].>
: Go to step 8D2.

<]

8D2 CHECK POWER SUPPLY CIRCUIT FOR
IGNITION COIL.

1) Turn ignition switch to OFF.
2) Disconnect connector from ignition coil.
3) Turn ignition switch to ON.

(6]

OBDO0124

~Va 4) Measure power supply voltage between ignition coil
— connector and engine ground.
: Connector & terminal
OBDOL23A (E12) No. 2 (+) — Engine ground (-):
= Is the voltage more than 10 V?
Gres> @ Go to step 8D3.
: Repair harness between ignition coil and ignition
switch connector.
8D3 CHECK IGNITION COIL.
3211 1) Measure resistance between ignition coil terminals to

check primary coil.

© Terminals

No. 2 — No. 1:
Is the resistance between 0.4 and 1.0 Q?

@E : GO to next @Hecy) .
. Replace ignition coil.
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8. Diagnostics for Engine Starting Failure

© Terminals

No. 2 — No. 3:

Is the resistance between 0.4 and 1.0 Q?
: Replace ignition coill.
Gres) : Go to next step 2).

2) Measure resistance between spark plug cord contact
portions to check secondary coil.
. Terminals

#1 — #2:

Is the resistance between 18 and 24 Q?

: Go to next .
. Replace ignition coil.
: Terminals

#3 — #4:

OBDO0125A

Is the resistance between 18 and 24 Q?
. Go to step 8D4.
: Replace ignition coil.

0O @p0

. @ 8D4 CHECK HARNESS BETWEEN IGNITOR
@ AND IGNITION COIL CONNECTOR.
112]3 1) Turn ignition switch to OFF.
2) Disconnect connector from ignitor.
3) Measure resistance of harness connector between igni-
I:l tion coil and ignitor.
O ‘ . Connector & terminal
SERS (B13) No. 5 — (E12) No. 1:
Is the resistance less than 1 Q7
OBDO0126A

: Go to next .

)
@ : Gotonext )
- Connector & terminal
(B13) No. 6 — (E12) No. 3:
Is the resistance less than 1 Q?

Gres> [ Go to step 8D5.

1 GO to next Ereekd
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ON-BOARD DIAGNOSTICS Il SYSTEM

8. Diagnostics for Engine Starting Failure

. Is there poor contact in coupling connector
(B22)?
(ves) : Repair poor contact in coupling connector.

: Repair harness between ignition coil and ignitor
connector.

B2M0224A

8D5 CHECK INPUT SIGNAL FOR IGNITOR.

Check if voltage varies synchronously with engine speed
when cranking, while monitoring voltage between ignitor
connector and engine ground.

© Connector & terminal:

(B13) No. 1 (+) — Engine ground (-):
Is the voltage more than 10 V?

: Go to next .

. Replace ignitor.

: Connector & terminal:
(B13) No. 2 (+) — Engine ground (-):
Is the voltage more than 10 V?

. Go to step 8D6.

. Replace ignitor.

B0 (@@

®

[1]2]3]4]5]6]

OBDO0128A

8D6 CHECK HARNESS OF IGNITOR GROUND
CIRCUIT.

1) Turn ignition switch to OFF.
2) Measure resistance between ignitor and engine ground.

© Connector & terminal
(B13) No. 3 — Engine ground:
Is the resistance less than 5 Q?
Gres> @ Go to step 8D7.

: Repair harness between ignitor connector and
engine grounding terminal.
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8. Diagnostics for Engine Starting Failure

@ 8D7 CHECK HARNESS BETWEEN ECM AND
F ” = IGNITOR CONNECTOR.

L ToTo] U Tii[i2] U [EGLUT56 .

31321333435[36[37[38RojK0l 1424344 1) Disconnect connector from ECM.

SBo9806102163164/65666 76869170 2) Measure resistance of harness connector between

8485|86|87/88[8990]91/92/93|194/95|96| . .
ECM and ignitor.

(B84) No. 41 — (B13) No. 1:
Is the resistance less than 1 Q?

© Go to next .

LI
l 1?; : Connector & terminal

o B2M0523A

: Repair open circuit in harness between ECM and
ignitor connector.
: Connector & terminal

(B84) No. 40 — (B13) No. 2:

Is the resistance less than 1 Q?

: Go to next .

: . Repair open circuit in harness between ECM
and ignitor connector.

: Connector & terminal
(B84) No. 94 — (B13) No. 3:
Is the resistance less than 1 Q?

: Repair open circuit in harness between ECM and
ignitor connector.

: Go to next step 3).

96 (60 (o

Bsd 3) Measure resistance of harness connector between
# o ECM and chassis ground.

L ToTro] U Tifi2[ U Ti3[4]LI[is}i6 . .
5152163555355 8B 1423d : Connector & terminal

58591606 11625316416566k | ¢]369]70 (B84) No. 41 — Chassis ground:
86/8788189190|191192/ W | L[9596J

Is the resistance more than 1 MQ?

: Go to next .

|||———\

. Repair short circuit in harness between ECM and
ignitor connector.

: Connector & terminal

B2MO0524A

(B84) No. 40 — Chassis ground:
Is the resistance more than 1 MQ?

: Go to next .

. Repair short circuit in harness between ECM and
ignitor connector.

. Is there poor contact in ECM connector?
. Repair poor contact in ECM connector.
. Check fuel pump circuit. <Ref. to 2-7 [T8EOQ].>

QoG 60 © 86
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8. Diagnostics for Engine Starting Failure

E: FUEL PUMP CIRCUIT (2200CC FWD,
2500CC AWD TAIWAN MODEL)

8E1 Check operating sound of fuel pump.
v

8E2 Check ground circuit of fuel pump.
v

8E3 Check power supply to fuel pump.

v
Check harness between fuel pump and fuel

8E4
pump relay connector.
v
8E5 Check fuel pump relay.
v
8E6 Check harness between ECM and fuel pump

relay connector.

CAUTION:

After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.

<Ref. to 2-7 [T3D0] and [T3EOQ].>
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8. Diagnostics for Engine Starting Failure

WIRING DIAGRAM:

e LHD Model
Fuel Fuel
pimp PP
c—/
@[
S
= ; - S
No.16 SBF-4
O O OO
B84
ECM @ i
£) 1© @
B84
oo U T U L5
31132|33]34[35]36/37]38[39]4 0] 41[42]43]44 = — =
58]59[60[61]62(63]64[65]66(67]68]69]70 [11213] —
84/85[86/87/85(89190191[92/93]94]95]96 156]7[8] [4]5]6] [3[4]5]6]

B2M0525
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8. Diagnostics for Engine Starting Failure

WIRING DIAGRAM:

e RHD Model
Fuel
s i
—/
@ || - @R
s
I (& - om0
No.16 SBF—4
==, o O~O—9
=
? 1
ECM @ 5 ©
QAR D
1{32(33]3 4 — ———
571 7 [11213] — — [6]7]8]9]
\Ee e [l Oz
/Ll T
B2M0783

SE1 CHECK OPERATING SOUND OF FUEL
PUMP.

Make sure that fuel pump is in operation for two seconds
when turning ignition switch to ON.

: Does fuel pump produce operating sound?

NOTE:

Fuel pump operation check can also be executed using
Subaru Select Monitor (Function mode: FDO1).

For the procedure, refer to “COMPULSORY VALVE
OPERATION CHECK MODE” 2-7 [T3F0].

Ges) : Check fuel injector circuit. <Ref. to 2-7 [T10V0].>
. Go to step 8E2.
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8. Diagnostics for Engine Starting Failure

@

ol
olw

= OBDO0132A

gg2  |CHECK GROUND CIRCUIT OF FUEL
PUMP.

1) Turn ignition switch to OFF.
2) Disconnect connector from fuel pump.
3) Measure resistance of harness connector between fuel
pump and chassis ground.
. Connector & terminal
(R58) No. 4 — Chassis ground:
Is the resistance less than 5 Q?

Gres> @ Go to step 8E3.
: Repair open circuit in fuel pump ground circuit.

—
o]
w

|

0
<
D

OBDO0133A

8E3 CHECK POWER SUPPLY TO FUEL PUMP.

1) Turn ignition switch to ON.
2) Measure voltage of power supply circuit between fuel
pump connector and chassis ground.

- Connector & terminal

(R58) No. 1 (+) — Chassis ground (-):
Is the voltage more than 10 V?

Gres>) : Replace fuel pump.

. Go to step 8EA4.

|UJ
0l &
o)

ano]|

il
SN
[co]=]

i
=)

B2MO0526A

CHECK HARNESS BETWEEN FUEL
8E4 PUMP AND FUEL PUMP RELAY CON-
NECTOR.

1) Turn ignition switch to OFF.
2) Measure resistance of harness connector between fuel
pump and fuel pump relay.

: Connector & terminal
(R58) No. 1 — (B46) No. 4:
Is the resistance less than 1 Q?

: Go to next .

. Repair open circuit in harness between fuel pump
and fuel pump relay connector.

. Connector & terminal
(R58) No. 1 — Chassis ground:
Is the resistance more than 1 MQ?
. Go to step 8ES.

. Repair short circuit in harness between fuel pump
and fuel pump relay connector.

0O @ 69 @
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8. Diagnostics for Engine Starting Failure

8E5 CHECK FUEL PUMP RELAY.

1) Disconnect connectors from fuel pump relay and main
relay.

2) Remove fuel pump relay and main relay with bracket.
3) Connect battery to fuel pump relay connector terminals
No. 1 and No. 3.

2] 1 4) Measure resistance between connector terminals of
413 fuel pump relay.
G2Mods1 . Terminals
No. 2 — No. 4:

Is the resistance less than 10 Q?

Gres> @ Go to step 8E6.
: Replace fuel pump relay.

SE6 CHECK HARNESS BETWEEN ECM AND

F B84 FUEL PUMP RELAY CONNECTOR.

L oftol L2l L faiidlLyiste B46)| 1) Disconnect connectors from ECM.
585 |l60/61/626364]656667/686970) 2) Measure resistance of harness between ECM and fuel
84k |e6/87/88l89190[91/92/03194{95(96 pump relay connector.

(B84) No. 32 — (B46) No. 3:
Is the resistance less than 1 Q?

: Go to next .

. Repair harness between ECM and fuel pump
relay connector.

. Is there poor contact in ECM connector?
. Repair poor contact in ECM connector.
. Check fuel injector circuit. <Ref. to 2-7 [T8FO0].>

3
= . - Connector & terminal

B2M0527A

B0 ©6
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8. Diagnostics for Engine Starting Failure

F: FUEL INJECTOR CIRCUIT

8F1 Check output signal from ECM. I
A4
8F2 Check harness between ECM and fuel injector
connector.
8F3 Check harness between ECM and fuel injector
connector. p=
A4
8F4 Check fuel injector.
A4
8F5 Check power supply.
CAUTION:
e Check or repair only faulty parts.
e After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.
<Ref. to 2-7 [T3DO0] and [T3EO0].>
WIRING DIAGRAM:
e LHD Model
Main relay
—/
[‘@
DI
SBF-2 ® © é
—Em—o~0 @ ® @
= = 1= l #3 I I #4 ‘E—‘, ’
£cM ®
- —@‘m“nz‘Eﬁ’
i iz
B ® @D
T2IURT4] U TB[6l U T7]8 51314
17]18]19]20[21]22]23]24125]26]2728|29|30 516/7(8 T[2]
45[46]47(48[49]50[5152]53]54155]56(57 dolotiz} 314 o
1[72[73[74175176177178]79]80[8182[83 13[14[15[16 56

B2M0528
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8. Diagnostics for Engine Starting Failure

WIRING DIAGRAM:
e RHD Model

Main relay

F
[Ezzazz]

SBF-2 & erré
o0 ® @
—1
= T — ' #3 ‘ ‘ #4 L1 4
. ®
- 5 —EI #1 ‘ rnz ‘
70 10
2]
B ® @D
Lo U T U TS T 1B
31132[33]34]35(36(37]38[39]40[4 1]42|43]44 5161718 M[2]
58159]60[61]62(63]64]65]66/67]68|69]/0 E9101112] 3[4 =
), BHBS/BS B/ B81BY9091921939495156] 13[14[1516 516 T2
B2M0784
NOTE:
For the diagnostic procedure on fuel injector circuit, refer to
2-7 [T10VO].
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8. Diagnostics for Engine Starting Failure

G: CRANKSHAFT POSITION SENSOR

CIRCUIT
8G1 Check harness between ECM and crankshaft
position sensor connector.
A\ 4
8G2 Check crankshaft position sensor.

CAUTION:

After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.

<Ref. to 2-7 [T3D0] and [T3EOQ].>

WIRING DIAGRAM:

B84
eon | B e e =
]_‘/~Crankshaft
position
ﬁsensor
Crankshaft
sprocket
P UEE U TSI U T8 @ @
17]18]19]2021]2223]24|25|26[27]28]29]30 —
45]46]47148[49150[51152[53[54[59/56]57 11213 -
l_7172737475767778798081828317/ 41516
B2M0529
NOTE:

For the diagnostic procedure on crankshaft position sensor
circuit, refer to 2-7 [T10ABO].
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8. Diagnostics for Engine Starting Failure

H: CAMSHAFT POSITION SENSOR CIRCUIT

8H1 Check harness between ECM and camshaft
position sensor connector.
\4
8H2 Check camshaft position sensor.

CAUTION:

After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.

<Ref. to 2-7 [T3D0] and [T3EOQ].>

WIRING DIAGRAM:

ECM %_, ______________ 14 __, ___________ =
@|@| Camshaft
] pulley
-
Camshaft -/
position
sensor
B34
T2UBAT U T5[6] U718 @
17]18]19]20[21122|23[24(25(262728]29]30
45146147(48[49150(51152(53{54155]56/57 112]3
T1172173[74[75[76(77(78]79]80181182]83 415(6 dT[2h
. =
B2MO0530
NOTE:

For the diagnostic procedure on camshaft position sensor
circuit, refer to 2-7 [T10ACQ].

112



ON-BOARD DIAGNOSTICS Il SYSTEM 2-7

8. Diagnostics for Engine Starting Failure

I: FUEL PUMP CIRCUIT (2200 cc AWD
EXCEPT TAIWAN MODEL)

8l1 Check operating sound of fuel pump.
v
812 Check ground circuit of fuel pump.
v
813 Check power supply to fuel pump.
v
814 Check harness between fuel pump and fuel
pump relay connector.
v
815 Check fuel pump relay.
v
8i6 Check harness between ECM and fuel pump

relay connector.

CAUTION:

After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.

<Ref. to 2-7 [T3D0] and [T3EOQ].>
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8. Diagnostics for Engine Starting Failure

WIRING DIAGRAM:

e LHD Model
Fuel
pump ey PUTP

&

@ |t @ |HHH|
@& @ SBF-2
Tk [=a -O~0
—J% E No16 oo SBF-4
=
ECM @ é_Le s

2134 IE]
BERE 4l56] 314}

B2M0915
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8. Diagnostics for Engine Starting Failure

WIRING DIAGRAM:

e RHD Model
Fuel Fuel
pump rgleaypump
—
@ ||
SM.J.
GD SBF-2
T 53
G SBF—4
No.16 -
[ O~O o OO
B84
L L
ECM @ © @
oo U T U TRl B46
31132/33(34135]363 1| B]39J40[ 4 1]42[4344 — - =
158159160[6 {Qrsa 64[65]66(67/68[69170
), BalEbI861871B8891901911925310¢195196] 41516
B2M1014
811 CHECK OPERATING SOUND OF FUEL
PUMP.

Make sure that fuel pump is in operation for two seconds
when turning ignition switch to ON.

: Does fuel pump produce operating sound?
NOTE:

Fuel pump operation check can also be executed using
Subaru Select Monitor (Function mode: FDO1).

For the procedure, refer to “COMPULSORY VALVE
OPERATION CHECK MODE" 2-7 [T3FO0].

Ges) : Check fuel injector circuit. <Ref. to 2-7 [T10V0].>
. Go to step 8I2.
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8. Diagnostics for Engine Starting Failure

1213
4[5

o

= OBDO0132A

812 CHECK GROUND CIRCUIT OF FUEL
PUMP.

1) Turn ignition switch to OFF.
2) Disconnect connector from fuel pump.
3) Measure resistance of harness connector between fuel
pump and chassis ground.
. Connector & terminal
(R58) No. 4 — Chassis ground:
Is the resistance less than 5 Q?

Gres> @ Go to step 8I3.
: Repair open circuit in fuel pump ground circuit.

—
o]
w

|

0
<
D

OBDO0133A

813 CHECK POWER SUPPLY TO FUEL PUMP.

1) Turn ignition switch to ON.
2) Measure voltage of power supply circuit between fuel
pump connector and chassis ground.

- Connector & terminal

(R58) No. 1 (+) — Chassis ground (-):
Is the voltage more than 10 V?

Gres>) : Replace fuel pump.

. Go to step 814.

|UJ
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ano]|

il
SN
[co]=]

i
=)

B2MO0526A

CHECK HARNESS BETWEEN FUEL
8l4 PUMP AND FUEL PUMP RELAY CON-
NECTOR.

1) Turn ignition switch to OFF.
2) Measure resistance of harness connector between fuel
pump and fuel pump relay.

: Connector & terminal
(R58) No. 1 — (B46) No. 4:
Is the resistance less than 1 Q?

: Go to next .

. Repair open circuit in harness between fuel pump
and fuel pump relay connector.

. Connector & terminal
(R58) No. 1 — Chassis ground:
Is the resistance more than 1 MQ?
. Go to step 8I5.

. Repair short circuit in harness between fuel pump
and fuel pump relay connector.

0O @ 69 @

116



ON-BOARD DIAGNOSTICS Il SYSTEM 2-7

8. Diagnostics for Engine Starting Failure

815 CHECK FUEL PUMP RELAY.

1) Disconnect connectors from fuel pump relay and main
relay.

2) Remove fuel pump relay and main relay with bracket.
3) Connect battery to fuel pump relay connector terminals
No. 1 and No. 3.

2] 1 4) Measure resistance between connector terminals of
413 fuel pump relay.
G2Mods1 . Terminals
No. 2 — No. 4:

Is the resistance less than 10 Q?

Gres> @ Go to step 8I6.
: Replace fuel pump relay.

816 CHECK HARNESS BETWEEN ECM AND
F B84 FUEL PUMP RELAY CONNECTOR.
J .
31;ggq}gsgggsggg;gmg;i B46)| 1) Disconnect connectors from ECM.
585 |l60/61/626364]656667/686970) = 2) Measure resistance of harness between ECM and fuel
1B4f W 186(87188/89/90|91/92[9394/95/96 pump relay connector.

(B84) No. 32 — (B46) No. 3:
Is the resistance less than 1 Q?

: Go to next .

| 3
= . © Connector & terminal

B2M0527A

. Repair harness between ECM and fuel pump
relay connector.

. Is there poor contact in ECM connector?
. Repair poor contact in ECM connector.
. Check fuel injector circuit. <Ref. to 2-7 [T8FO0].>

B0 ©6
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9. General Diagnostics Table
1. FOR ENGINE

1 2 3 4 5 6 7 8 9 10 11 12 13
N
)
S
(2]
c
(]
2]
e
K=l
‘@
o
Qo
3 5
g B
S =
Problem parts o g 3
; Sl e S
© 3 = ¢ 8 I
5 S g @ e 5
© 5 e D - & 5 '5
s | & 2| & | 2 8 < = | 8| 2
b £ @ c o) S %) © (@) =]
5 2 c 2 3 3 5 g 2 < g
& o S @ @ a o £ ©
= o o o) o _ % E ‘g °
= K = a = o <} 5 %] < < =1
2 o 8 &= < 2 = ) = < a = <)
= 38 a 5 g ] 5 > 8 g £ S IS}
k& © @ I = 2 ° g = s 2 E )
0 k= = < 3 S o = S 3 e
g (<)) o < o o e o o = ° @) (<)
= = o = c S O} =1 = S c
Symptom = | = O k=i < a w s k= T < i}
1 Engine stalls during idling. O A O O O O O
2 Rough idling O A O O O O
3 Engine does not return to idle. O O
4 Poor acceleration O A O O O O O
Engine stalls or engine sags or hesi-
5 tates at acceleration. O A O = ) ) ) @)
6 Surge O A O O O O
7 Spark knock O O O @)
8 After burning in exhaust system O A O O

*1: The mark, A, indicates the symptom occurring only in cold temperatures.

*2: For items with the mark, O, ensure the secure installation of crankshaft position sensor and camshaft position sensor. Replacement is
not necessary.

*3: Check fuel injector, fuel pressure regulator and fuel filter.

*4: Check ignitor, ignition coil and spark plug.

NOTE:

Malfunction of parts other than the above is also possible. Refer to 1. Engine Trouble in General [K100] in Repair Section 2-3 or 2-3b of

the Service Manual.
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9. General Diagnostics Table

2. FOR AT

[
Problem part ol . N s
oblem parts ol aé 5 5 g
oo |2 : c
ol a = | Q
5|5 5|8 PN PSP
E (0]
sl2lsl= sl5| |2|S[2]S]5] [g|2|z|o|o slol 9]
gl3|o|lolal ||l lol=]|=|® 22|22 |2|e|2elE|l2]g|Ele
2|o|8|8|s5|o|lclBlolslelele|l8lo 2l1aje|e|e|s|sl=|2|c|E|2|=2
sle|lFFIRI2]2 alL|B|B|B|8| 2 G| & Slala|C|>|2|5|©°
=122 8|l2s|E|lg|S|5|3|lsl3|El=|alald|lg|e|2]|oSs|5]510]e
gggguumaj—:mgEEEngmmmmeEG-&’&&)ma
a|le|2lel8|8|clc|B|ls|3|3|3l3 Slxlxlelele|2|la|2]82]25]=2
EC_:_:__ m,__ouuuLLguu._._._Cu%mmmu._
E|8l2|2|8|8|Z|a|F|2]%|2|2|8|k|5|8|8]5|5|5|8|8|2|8|8|&[8|&
Symptom 1(2|3(4)|5|6(7]|8]9(10|11|12(13|14|15(16|17|18|19|20 |21 |22|23 |24 (25|26 |27 (28|29
Starter does not rotate when select lever is
in “P” or “N.”; starter rotates when select O OO0 O
lever is “R”, “D”. “3" or “2.”
Abnormal noise when select lever is in “P” or
hon o) o
Hissing noise occurs during standing starts. O
Noise occurs while driving in “D,” range.
Noise occurs while driving in “D,” range.
Noise occurs while driving in “D3” range.
Noise occurs while driving in “D,” range.
Engine stalls while shifting from one range to O
another.
Vehicle moves when select lever is in “N.” O
Shock occurs when select lever is moved
from “N” to “D.” O O O
Excessive time lag occurs when select lever o o
is moved from “N” to “D.”
Shock occurs when select lever is moved
from “N” to *“R.” O O O
Excessive time lag occurs when select lever 0
is moved from “N” to “R.”
Vehicle does not start in any shift range 0 0
(engine revving up).
Vehicle does not start in any shift range
(engine stall).
Vehicle does not start in “R” range onl
ge ony o|o O

(engine revving up).

Vehicle does not start in “R” range only O
(engine stall).

Vehicle does not start in “D” or “3" range
(engine revving up).

O

Vehicle does not start in “D”, “3” or “2” range o
(engine revving up).

Vehicle does not start in “D”, “3” or “2” range
(engine stall).

Vehicle starts in “R” range only (engine rev-
ving up).

©)

Acceleration during standing starts is poor
(high stall rpm).

©)
O

Acceleration during standing starts is poor
(low stall rpm).

Acceleration is poor when select lever is in
“D”, “3” or “2” range (normal stall rpm).

©)

Acceleration is poor when select lever is in
“R” (normal stall rpm).

No shift occurs from 1st to 2nd gear.

No shift occurs from 2nd to 3rd gear.

©)

©)

©)

©)

©)
O|0|0|O | O

No shift occurs from 3rd to 4th gear.

No “kick-down” shifts occur.

Engine brake is not effected when select 0
lever is in “3” range.

©)
O

MO 00010
©)
O
O
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2
o
o
e
5]
5 5
5 i
3 2o
= =}
> 2 IS
g gle g
- o ol 3 S | Problem parts
S S c |2 |e|s|<
S 5 oo ° c|3|e|5l8
g . HEEEE 12282 5| 8|3 E
3 3 2|G5|lc|e|E |8 Sl2|2|8|5|8|Els]|e
o N o 21|55 = | >l Els olo| o|x
c| S| & — clelo|2|T|T2 S| o @ gl zs|o|Ll=|E|o|®
£1218|l=2|8| 5| o G|x|>|0 =|5|< c|l8|ls|8|c|s|Z|8|c|als
SlE|S|c|2|8|18|2|5|S|2|o|x20|8|G|2|c|&8|0 Q|||
c| s =l E|=2| 8 [CHY | S|E|2 22| 2|< =)
S| S|l c|lG|lo| > a]lE|C | 2|z|z|2|o|s|=|0 ol 3| 3(J|la|lofle|e|e
Elo| = Sl=sl=123lcl ol |Z|l2e|l=|la|le|3|o|2|2]2 =|ls5s|ElE|=
elz|B8|2|2|813|2|5|5|2ls|2)2|8|2|5|lB]2|Elgle|e|elgle2E
6|a|o|Z|a|liI|n|d|T|a|S|z|c|oc|a|E|do|a|lx|a|r|S|3|<|<|o|T|d|a
30(31(32|33|34(35(36|37|38 (39|40 |41 |42 |43 |44 |45 |46 |47 |48 |49 |50 |51 (52|53 |54 |55 |56 |57 |58 [ Symptom
Starter does not rotate when select lever is
in “P” or “N.”; starter rotates when select
lever is “R”, “D”, “3" or “2."
Abnormal noise when select lever is in “P” or
o O O i
O Hissing noise occurs during standing starts.
O O|O O Noise occurs while driving in “D,” range.
O Ol0O O Noise occurs while driving in “D,” range.
O O O Noise occurs while driving in “D3” range.
O O O Noise occurs while driving in “D,” range.
O O Engine stalls while shifting from one range to
another.
Vehicle moves when select lever is in “N.”
O Shock occurs when select lever is moved
from “N” to “D.”
Excessive time lag occurs when select lever
is moved from “N” to “D.”
O Shock occurs when select lever is moved
from “N” to “R.”
olo Excessive time lag occurs when select lever
is moved from “N” to “R.”
Vehicle does not start in any shift range
O|0]0|0O O 0|0]0 ) @) (engine revving up).
O Vehicle does not start in any shift range
(engine stall).
olo Vehicle does not start in “R” range only
(engine revving up).
o O Vehicle does not start in “R” range only
(engine stall).
o Vehicle does not start in “D” or “3” range
(engine rewving up).
Vehicle does not start in “D”, “3” or “2” range
(engine revving up).
0O Vehicle does not start in “D”, “3” or “2” range
(engine stall).
Vehicle starts in “R” range only (engine rev-
ving up).
o O Acceleration during standing starts is poor
(high stall rpm).
Acceleration during standing starts is poor
O O @) (low stall rpm).
olo 0 Acceleration is poor when select lever is in
“D", “3" or “2" range (normal stall rpm).
Acceleration is poor when select lever is in
O O|0 O “R” (normal stall rpm).
O No shift occurs from 1st to 2nd gear.
O O No shift occurs from 2nd to 3rd gear.
O No shift occurs from 3rd to 4th gear.
No “kick-down” shifts occur.
Engine brake is not effected when select
lever is in “3” range.
30 (31(32(33|34|35|36 |37 (38|39 |40 |41 |42 (43 |44 |45 |46 |47 |48 |49 |50 |51 |52 |53 |54 |55 (56 |57 |58
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9. General Diagnostics Table

[}
@ = =
Problem parts ol :1_:.) 5 5 5
oo c| 2 : =
ol a <| o | [
g g - 0 ~| =~ =~ @
2 ()
clo|2(2 |5 HNEIEE <0 ||| m < of o
=LA R =2 bl edl el g = v|lz|zlz|lz|lo|o|e|El8|e|z|e
HEI I I A E I L I EL L L slele|c|e|l=2|s|g|2|c|2|g|2
SlE|FF|RIg|E|8|2|L|8|B8|8|8|2 5|&8|5|6|a|S|la|al°|z|2|&|o°
s5l=|olol°|2]2 0o|2|2|Z2|2|Z2|E|g|lole|lc|al|lo|l=|l|s|5|8|85||®
2l2is|g|la|s|lalE|l=|2|E|E|IE|E|S|S|2|2|2|2|2|2|E|S|G|B|G|2|¢S
S|E|c|lZ|2|e clo|z|3|3|3|3|lw|B|2|2|e|e|e|E|8|S|s|s|s|2|2
Z|lo|lo|o|lo|lo|2|8|cs|e|a|lale|c|lE|=s|3|5|cE|c|S|c|o|8|S|8|[8|5|5
Slo|>|>|on|lo|lL|lon|F|T|<|<|[<|<|<|®|a|a|ln|n|n|O0|Q|Z|F|F|F|Q|L
Symptom 112|3|4|5|6|7(8]9]10]|11|12(13(14(15|16|17|18|19 (20 (21|22 |23|24 |25 |26 |27 |28 |29
Engine brake is not effected when select
lever is in “3” or “2" range.
Engine brake is not effected when select o
lever is in “1” range.
Shift characteristics are erroneous. OlO0|0lO O O
No lock-up occurs. O O O O
Vehicle cannot be set in “D” range power O O
mode.
“D” range power mode cannot be released. O O O
Parking brake is not effected. OO0
Shift lever cannot be moved or is hard to olo
move from “P” range.
Select lever is hard to move. O|10O OO
Select lever is too light to move (unreason- olo
able resistance).

ATF spurts out.

Differential oil spurts out.

Differential oil level changes excessively.

Odor is produced from oil supply pipe. O O

Shock occurs when select lever is moved
from “1” to “2” range.

Slippage occurs when select lever is moved
from “1” to “2” range.

Shock occurs when select lever is moved
from “2” to “3” range.

Slippage occurs when select lever is moved
from “2” to “3” range.

Shock occurs when select lever is moved
from “3” to “4” range.

Slippage occurs when select lever is moved
from “3” to “4” range.

Shock occurs when select lever is moved
from “3” to “2” range.

Shock occurs when select lever is moved
from “D” to “1” range.

Shock occurs when select lever is moved
from “2” to “1” range.

Shock occurs when accelerator pedal is
released at medium speeds.

OJ|O|O|O|O|O]|O|O|O]|O
©)
OJ|O|O|O|O|O]|O|O|O]|O
O]|O|O|O|O|O|O]|0O|O]|O
O|O|O|O|O|O|O]|0O|0O]|O

Vibration occurs during straight-forward
operation.

O|0O|O|O0O|O]O|O|O|O]|O]|O

Select lever slips out of position during olo o
acceleration or while driving on rough terrain.

Vibration occurs during turns (tight corner
“braking” phenomenon).

Front wheel slippage occurs during standing
starts.

Vehicle is not set in FWD mode.

NOIO | O
©)
©)
©)
©)
O
O
O
O
O
O

3|14|5|6|7(8|9]10|11|12(13(14(15|16|17|18|19 |20 (21|22 |23 |24 |25 (26 |27 |28 |29
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ON-BOARD DIAGNOSTICS Il SYSTEM

Drive pinion

Axle shaft

Band brake

Low & reverse clutch

Reverse clutch

Double oil seal

ATF deterioration

& | overrunning clutch

w
ey

& | Crown gear

w
w

¥ | Differential gear

& | Final gear

& | seal pipe

9| oil pump

& | High clutch

w
©

S
o

N
iy

& | One-way clutch (1-2)

& | One-way clutch (3-4)

S
N

& | Input shaft

& | output shaft

5 | Planetary gear

& | Reduction gear

& | Torque converter one-way clutch

& | Drive plate

2| Lock-up facing

& | Lock-up damper

a1
w

£ | ATF level too high or too low

&1 | Differential gear oil level too high or too low

& | Engine performance

<} | Engine speed signal

& | Parking brake mechanism

Problem parts

Symptom

©)

Engine brake is not effected when select
lever is in “3” or “2” range.

O

Engine brake is not effected when select
lever is in “1” range.

Shift characteristics are erroneous.

No lock-up occurs.

Vehicle cannot be set in “D” range power
mode.

“D” range power mode cannot be released.

Parking brake is not effected.

Shift lever cannot be moved or is hard to
move from “P” range.

Select lever is hard to move.

Select lever is too light to move (unreason-
able resistance).

ATF spurts out.

Differential oil spurts out.

Differential oil level changes excessively.

Odor is produced from oil supply pipe.

Shock occurs when select lever is moved
from “1” to “2” range.

Slippage occurs when select lever is moved
from “1” to “2” range.

Shock occurs when select lever is moved
from “2” to “3” range.

Slippage occurs when select lever is moved
from “2” to “3” range.

Shock occurs when select lever is moved
from “3” to “4” range.

Slippage occurs when select lever is moved
from “3” to “4” range.

OO0 0|00 |00

Shock occurs when select lever is moved
from “3” to “2” range.

©)

Shock occurs when select lever is moved
from “D” to “1” range.

Shock occurs when select lever is moved
from “2” to “1” range.

Shock occurs when accelerator pedal is
released at medium speeds.

Vibration occurs during straight-forward
operation.

Select lever slips out of position during
acceleration or while driving on rough terrain.

Vibration occurs during turns (tight corner
“braking” phenomenon).

Front wheel slippage occurs during standing
starts.

Vehicle is not set in FWD mode.

30

31

32

33

34

35

36

37

38

39

40

41

42

a4

45

a7

48

53

56
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10. Diagnostics Chart with Trouble Code

10. Diagnostics Chart with Trouble
Code

A: DIAGNOSTIC TROUBLE CODE (DTC) LIST

DTC Abbreviation _ ltem Page

No. (Subaru select monitor)
P0100 QA Mass air flow sensor circuit malfunction 125
P0O101 QA —R Mass air flow sensor circuit range/performance problem 132
P0105 P—S Pressure sensor circuit malfunction 134
P0106 PS —R Pressure sensor circuit range/performance problem 142
P0115 TW Engine coolant temperature sensor circuit malfunction 147
P0120 THV Throttle position sensor circuit malfunction 151
P0121 TH—-R Throttle position sensor circuit range/performance problem 157
P0125 TW — CL Insufficient coolant temperature for closed loop fuel control 159
P0130 FO2 —V Front oxygen sensor circuit malfunction 161
P0133 FO2 — R Front oxygen sensor circuit slow response 164
P0135 FO2H Front oxygen sensor heater circuit malfunction 166
P0136 RO2 —V Rear oxygen sensor circuit malfunction 172
P0139 RO2 — R Rear oxygen sensor circuit slow response 177
P0141 RO2H Rear oxygen sensor heater circuit malfunction 179
P0170 FUEL Fuel trim malfunction 185
P0180 TNKT Fuel temperature sensor A circuit malfunction 190
P0181 TNKT — F Fuel temperature sensor A circuit range/performance problem 195
P0201 INJ1 Fuel injector circuit malfunction - #1
P0202 INJ2 Fuel injector circuit malfunction - #2
P0203 INJ3 Fuel injector circuit malfunction - #3 197
P0204 INJ4 Fuel injector circuit malfunction - #4
P0301 MIS — 1 Cylinder 1 misfire detected
P0302 MIS — 2 Cylinder 2 misfire detected
P0303 MIS — 3 Cylinder 3 misfire detected 203
P0304 MIS — 4 Cylinder 4 misfire detected
P0325 KNOCK Knock sensor circuit malfunction 211
P0335 CRANK Crankshaft position sensor circuit malfunction 215
P0340 CAM Camshaft position sensor circuit malfunction 218
P0400 EGR Exhaust gas recirculation flow malfunction 221
P0403 EGRSOL Exhaust gas recirculation circuit malfunction 227
P0420 CAT Catalyst system efficiency below threshold 233
P0440 EVAP Evaporative emission control system malfunction 236
P0441 CPC —F Evaporative emission control system incorrect purge flow 241
P0443 CPC Evaporative emission control system purge control valve circuit malfunction 244
P0446 VCMSOL Evaporative emission control system vent control malfunction 249
P0450 TNKP Evaporative emission control system pressure sensor malfunction 255
P0451 TNKP — F Evaporative emission control system pressure sensor range/performance problem 264
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10. Diagnostics Chart with Trouble Code

DTC Abbreviation _ ltem Page
No. (Subaru select monitor)
P0O500 VSP Vehicle speed sensor malfunction 266
P0505 ISC Idle control system malfunction 269
P0506 ISC — L Idle control system RPM lower than expected 276
P0507 ISC — H Idle control system RPM higher than expected 277
P0600 — Serial communication link malfunction 278
P0O601 RAM Internal control module memory check sum error 281
P0O703 ATBRK Brake switch input malfunction 283
P0O705 ATRNG Transmission range sensor circuit malfunction 286
P0O710 ATF Transmission fluid temperature sensor circuit malfunction 293
P0720 ATVSP Output speed sensor (vehicle speed sensor 1) circuit malfunction 294
P0725 ATNE Engine speed input circuit malfunction 295
PO731 ATGR1 Gear 1 incorrect ratio
P0732 ATGR2 Gear 2 incorrect ratio
P0O733 ATGR3 Gear 3 incorrect ratio 29
P0734 ATGRA4 Gear 4 incorrect ratio
P0O740 ATLU — F Torque converter clutch system malfunction 300
P0743 ATLU Torque converter clutch system electrical 304
P0748 ATPL Pressure control solenoid electrical 305
PO753 ATSFT1 Shift solenoid A electrical 306
PO758 ATSFT2 Shift solenoid B electrical 307
P0O760 ATOVR — F Shift solenoid C malfunction 308
P0O763 ATOVR Shift solenoid C electrical 312
P1100 ST — SW Starter switch circuit malfunction 313
P1101 N/P — SW Neutral position switch circuit malfunction [MT vehicles] 315
P1101 N/P — SW Neutral position switch circuit malfunction [AT vehicles] 318
P1102 BR Pressure sources switching solenoid valve circuit malfunction 322
P1103 TRQ Engine torque control signal circuit malfunction 328
P1400 PCVSOL Fuel tank pressure control solenoid valve circuit malfunction 331
P1401 PCV — F Fuel tank pressure control system function problem 337
P1402 FLVL Fuel level sensor circuit malfunction 339
P1500 FAN — 1 Radiator fan relay 1 circuit malfunction 351
P1502 FAN — F Radiator fan function problem 358
P1700 ATTH Throttle position sensor circuit malfunction for automatic transmission 361
P1701 ATCRS Cruise control set signal circuit malfunction for automatic transmission 362
P1702 ATDIAG Automatic transmission diagnosis input signal circuit malfunction 365
P0461*1 EXERR22 Fuel level sensor circuit range/performance problem 368

*1: Only OBD-II general scan tool displays DTC.
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10. Diagnostics Chart with Trouble Code

B: DTC P0100
— MASS AIR FLOW SENSOR CIRCUIT

OBD (FB1) MALFUNCTION (QA) —

P0100 <QA>

DTC DETECTING CONDITION:
e Immediately at fault recognition

TROUBLE SYMPTOM:
oBDO142| ¢ Erroneous idling

e Engine stalls.
e Poor driving performance

Connect Subaru Select Monitor or the OBD-II Check harness between ECM and mass air
10B1 —» 10B5
general scan tool, and read data. flow sensor connector.
v
Check input signal for ECM. (Using voltage
10B2 meter and Subaru Select Monitor.)
A4
10B3 Check power supply to mass air flow sensor.
v
10B4 Check harness between ECM and mass air
flow sensor connector.

CAUTION:

After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.

<Ref. to 2-7 [T3D0] and [T3EOQ].>
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WIRING DIAGRAM:
e LHD Model

Main relay

Gl

g

S [ - ES OO
ECM = l i i l
[e—o th é
— it D e @
' ® i -

/—Mass air
flow

o

1
4
1

B4
T2UEEI U TS U7 234
T7[18[19[2012 122[2324125/2627128]2930 561718 M0z
45]46147]48149[50]51152|53154]5556/57 Jolioiz], 3[4 .
{23745l 7Bl 82183 13[T4[15]T6 516

B2M0531
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WIRING DIAGRAM:

e RHD Model
Main relay
f
@D ||
SBF-2
_____________________________ - OO
ECM l —: : VJ‘
[ae i
— i D le o
® y -
= |Hﬁ_Hj /—Mass air
[ ?sensor
i_2U34lLII5|6lUI78 234
gLt o o e
RIS 7677787 l{iﬂ i3lTfislier 516
B2M0785
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10. Diagnostics Chart with Trouble Code

ON-BOARD DIAGNOSTICS Il SYSTEM

Data Iir{l;‘éor;nector
™ (for Subaru select monitor and
é 2‘2 OBD-Il general scan tool)
‘%/7; / K

/)
Data link connector \
(for Subaru select monitor //

Sl

OBDO0145A

QA (F06)
1.67¢g/s 2.02V
QA (F06)
1.67g/s 2.02V

B2M0481

CONNECT SUBARU SELECT MONITOR
OR THE OBD-Il GENERAL SCAN TOOL,
AND READ DATA.

1) Turn ignition switch to OFF.

2) Connect Subaru Select Monitor or the OBD-Il general
scan tool to data link connector.

3) Turn ignition switch to ON and Subaru Select Monitor or
the OBD-II general scan tool switch to ON.

4) Start engine.

10B1

5) Read data on Subaru Select Monitor or OBD-Il general
scan tool.

e Subaru Select Monitor

Designate mode using function key.

Function mode: FO6

e F06: Mass air flow and voltage input from mass air flow
sensor are shown on display at the same time.

. Is the value equal to or more than 1.3 g/sec
or 0.3 V and equal to or less than 250 g/sec
or 5.0 V in function mode F06?

Probable cause: Poor connect of connectors, circuit and

grounding line.

Gres) : Even if MIL lights up, the circuit has returned to a
normal condition at this time. A temporary poor
contact of the connector or harness may be the
cause. Repair harness or connector in the mass
air flow sensor.

NOTE:

In this case, repair the following:

e Open or short circuit in harness between mass air flow
sensor and ECM connector

e Poor contact in mass air flow sensor or ECM connector

: Goto next .

Is the value less than 1.3 g/sec or 0.3 V in

' function mode F06?

Gres> @ Go to step 10B2.
. Go to step 10B5.

e OBD-IlI general scan tool

For detailed operation procedures, refer to the OBD-II Gen-
eral Scan Tool Instruction Manual.
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# B84
UTs[7] U [e[5] U [4]3]L][2]1
\ 30j2o28l27]2625 ) |He3R2l2 120l o8] 7
57 56/55/54153/52] W [5049lA8l4 7146145,
/Jasszswo/wm /b/e>74737271J
] &"
1 Ve
= B2M0532A
QA ( F06 )
1.67¢g/s 2.02V

B2M0481

CHECK INPUT SIGNAL FOR ECM.
10B2 (USING VOLTAGE METER AND SUBARU
SELECT MONITOR.)
Measure voltage between ECM connector and chassis
ground while engine is idling.
: Connector & terminal

(B84) No. 5 (+) — Chassis ground (-):

Is the voltage less than 0.3 V?

: Go to step 10B3.

: GO to next (Gree) .

. Does the voltage change more than 0.3 V by
shaking harness and connector of ECM
while monitoring the value with Subaru
select monitor?

(ves) : Repair poor contact in ECM connector.
: Replace ECM.

[ 1
1

9\/@

B2MO0645A

10B3 CHECK POWER SUPPLY TO MASS AIR
FLOW SENSOR.

1) Turn ignition switch to OFF.

2) Disconnect connector from mass air flow sensor.

3) Turn ignition switch to ON.

4) Measure voltage between mass air flow sensor connec-
tor and engine ground.

. Connector & terminal
(B3) No. 1 (+) — Engine ground (-):
Is the voltage more than 10 V?
Gres> @ Go to step 10B4.

. Repair open circuit in harness between main relay
and mass air flow sensor connector.
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1084 |CHECK HARNESS BETWEEN ECM AND
B84 { MASS AIR FLOW SENSOR CONNECTOR.

12 [Uala] U Ts]6] U [7]s] Ll 1) Turn ignition switch to OFF.
H}%%ﬁi;j;’gf!‘sg%gz fj’*g 2) Disconnect connector from ECM.
7of & I7at756 B 76700l 8263 AeGTE | 3) Measure resistance of harness between ECM and
= ‘7 mass air flow sensor connector.
] . Connector & terminal
Q. (B84) No. 5 — (B3) No. 4:

Is the resistance less than 1 Q?

GEs : Goto next .

. Repair harness and connector.

NOTE:

In this case, repair the following:

e Open circuit in harness between ECM and mass air flow
sensor connector

e Poor contact in mass air flow sensor connector

e Poor contact in ECM connector

- Connector & terminal

(B84) No. 18 — (B3) No. 3:
Is the resistance less than 1 Q?

GES : Goto next .

. Repair harness and connector.

NOTE:

In this case, repair the following:

e Open circuit in harness between ECM and mass air flow
sensor connector

e Poor contact in mass air flow sensor connector

e Poor contact in ECM connector

: Connector & terminal

(B84) No. 20 — (B3) No. 2:

Is the resistance less than 1 Q7
(ves) : Replace mass air flow sensor.
: Repair harness and connector.
NOTE:
In this case, repair the following:
e Open circuit in harness between ECM and mass air flow
sensor connector
e Poor contact in mass air flow sensor connector
e Poor contact in ECM connector

B2MO533A
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QA

1.67g/s

(FO6)

2.02V

B2M0481

1085 |CHECK HARNESS BETWEEN ECM AND
MASS AIR FLOW SENSOR CONNECTOR.

1) Turn ignition switch to OFF and Subaru Select Monitor
or the OBD-II general scan tool switch to OFF.

2) Disconnect connector from mass air flow sensor.

3) Turn ignition switch to ON and Subaru Select Monitor or
the OBD-II general scan tool switch to ON.

4) Read data on Subaru select monitor or OBD-Il general
scan tool.

e Subaru Select Monitor

Designate mode using function key.

Function mode: FO6
. Is the value more than 250 g/sec or 5 V in
function mode F06?

: Repair short circuit in harness between mass air
flow sensor and ECM connector.

- Go to next .

. Is there poor contact in mass air flow sensor
connector?

Gres>) : Repair poor contact in mass air flow sensor con-
nector.

: Replace mass air flow sensor.

e OBD-Il general scan tool
For detailed operation procedures, refer to OBD-II General
Scan Tool Instruction Manual.
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C: DTC P0O101
— MASS AIR FLOW SENSOR CIRCUIT
OBD (FBI1) RANGE/PERFORMANCE PROBLEM
(QA—R) —
DTC DETECTING CONDITION:
PO101 <QA_R> e Two consecutive trips with fault
ospois2| TROUBLE SYMPTOM:
e Erroneous idling
e Engine stalls.
e Poor driving performance
10C1 Check DTC P0100 on display.
CAUTION:
After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.
<Ref. to 2-7 [T3DO0] and [T3EOQ].>
WIRING DIAGRAM:
e LHD Model
Main relay
@D ||
BB
@®
__________________________________________________________ (@@ O~0
ECM 7J = 1 é L l
— i D leea
5 @ | —
- IR~
B84
T2 U3 U T5[6] U 78 T213]4
g s S i
%?%374757677787980818283 fi3tiafishis? 516

B2M0531
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WIRING DIAGRAM:

e RHD Model
Main relay
f
@D ||
SBF-2
_____________________________ - OO
ECM l —: : VJ‘
[ae i
— i D le o
® y -
= |Hﬁ_Hj /—Mass air
[ ?sensor
i_2U34lLII5|6lUI78 234
gLt o o e
RIS 7677787 l{iﬂ i3lTfislier 516
B2M0785

10C1 CHECK DTC P0100 ON DISPLAY.
: Does the Subaru select monitor or OBD-II
general scan tool indicate DTC P0100?

Ges) : Inspect DTC P0100 using “10. Diagnostics Chart
with Trouble Code 2-7 [T1000]".

NOTE:
In this case, it is not necessary to inspect DTC P0101.
. Replace mass air flow sensor.
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D: DTC P0105
— PRESSURE SENSOR CIRCUIT
OBD (FB1) MALFUNCTION (P —S) —

DTC DETECTING CONDITION:
e Immediately at fault recognition

P0105 <P S$>

OBDO0154

10D1 Connect Subaru Select Monitor or the OBD-I
general scan tool, and read data.
v
Check input signal for ECM. (Using voltage
10D2 meter and Subaru Select Monitor.)
A4
10D3 Check harness between ECM and pressure
sensor connector.
10D4 Check harness between ECM and pressure P
sensor connector.
CAUTION:

After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.
<Ref. to 2-7 [T3DO0] and [T3EOQ].>
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WIRING DIAGRAM:

e LHD Model
Main relay
—
Pressure sources _l{):oL
Pressure switching solenoid
sensor valve q’?
] ] @D |
s6F2
B84 [ OO

ECM %
: é o @

B4

ToUTEET U Tsl6l U T7I8r U UTane U T U TBELUTE )
17]18[19]20[21[2223[24[25[26127]28[29]30 31132133(34[35]36]3/]38]39]40]4 1]42[43[44 — (1112]
45[46[47]48[4950[51]52|5354]55]56/5 58]59]60]671]62]63]64]65]66]67[68]69/70) = 3[4
TI727374[75176 T717e[79lB0[8 82183] _[54[eola6le7IeaBaion[a1i9ni9alas|95i96] 7 516

B2M0534

135



2-7 ON-BOARD DIAGNOSTICS Il SYSTEM
10. Diagnostics Chart with Trouble Code

WIRING DIAGRAM:

e RHD Model
Main relay
—
Pressure sources
Pressure switching solenoid DG
sensor valve E"’F
@D |
SBF—2
OO
1
ECM
D oo
2 UBE U 56 U 78] oo U T2 U Tae[U50s
T7[18[19]20(21122123[24[25|26]27128[2830] [31132[33134]35[36/37|38[39]4041[42[43[44] = Mz]
45[4614 7148]49150]51[52153[54[55/56] 58]59160]61[62[53]64[65166[67]68[69[70 o @ 3[4
L7l'2['374|7b|/6|/7|78179 80[81 8283|_'848586875889 0[91 293.»19596u : 516
B2MO0786
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Data link connector
™ (for Subaru select monitor and

OBD:-Il general scan tool)

Data Ilnk connector \

OBDO0145A

MANI.P (F21)

29kPa2l8mmHg

B2M0756

MANI.P (F21)

29kPa2l8mmHg

B2MO0756

CONNECT SUBARU SELECT MONITOR
OR THE OBD-Il GENERAL SCAN TOOL,
AND READ DATA.

1) Turn ignition switch to OFF.

2) Connect Subaru Select Monitor or the OBD-Il general
scan tool to data link connector.

3) Turn ignition switch to ON and Subaru Select Monitor or
the OBD-II general scan tool switch to ON.

4) Start engine.

10D1

5) Read the data on Subaru Select Monitor or the OBD-II
general scan tool.

e Subaru Select Monitor

Designate mode using function key.

Function mode: F21

e F21: Display shows pressure signal value sent from
pressure sensor.

© Is the value less than 0 kPa in function

mode F217?
Gres> @ Go to step 10D2.

: Goto next .

: Is the value more than 140 kPa in function
mode F21?

Gres> @ Go to step 10DA4.

: Repair harness and connector.

NOTE:

In this case, repair the following:

e Open or short circuit in harness between pressure sen-

sor and ECM connector

e Poor contact in pressure sensor

e Poor contact in ECM connector

e OBD-II general scan tool

For detailed operation procedures, refer to the OBD-Il Gen-
eral Scan Tool Instruction Manual.
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i

[ T43]U]2

3029

3[22[21]20[19]18(17|

57156

545352

50149k |3l47}46(45

[41]
SN

8017917877

7675 @ 73[72[71

q}---—~ \\\T:_,////

—

B2MO535A

Sl

3029[28127[2625[24]

3122[21]20[19]18

57[56/55[54/53[52/51

Golok |Bla7la6las

83|82[81|80[79[78[77

76[75[ @ 73[72[71

|||——— \E_/]\

LT

—

B2M0535A

—

(o)
o1
 —
N
w
| —
N
=

5[24[23[22[21]20[19[18[17

|3l52/51|5040l48l47]46l45

7
30Pol2sl72:
57(56(5554F|

3182|8180

78[77[76[75(74173[72[71

h

Vo

—

B2MO536A

CHECK INPUT SIGNAL FOR ECM.
10D2 (USING VOLTAGE METER AND SUBARU
SELECT MONITOR.)

1) Measure voltage between ECM connector and chassis
ground.

- Connector & terminal

(B84) No. 21 (+) — Chassis ground (-):
Is the voltage more than 4.5 V?
. Go to next step 2).

: GO to next (Gree) .

: Does the voltage change more than 4.5V by
shaking harness and connector of ECM
while monitoring the value with voltage
meter?

(ves) : Repair poor contact in ECM connector.
: Replace ECM.

2) Measure voltage between ECM and chassis ground.

: Connector & terminal

(B84) No. 26 (+) — Chassis ground (-):
Is the voltage less than 0.2 V?
: Go to step 10D3.

- Goto next .
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BARO. P

(F20)

100kPa752mmHg

B2MO0755

3) Read data on Subaru Select Monitor.
e Subaru Select Monitor

Designate mode using function key.
Function mode: F20

e F20: Display shows pressure signal value sent from

pressure sensor.

: Does the value change more than 0 kPa by
shaking harness and connector of ECM
while monitoring the value with Subaru
select monitor?

(ves) : Repair poor contact in ECM connector.
. Go to step 10D3.

=
N
w

D
<[]

OBDO0693A

10D3 CHECK HARNESS BETWEEN ECM AND
PRESSURE SENSOR CONNECTOR.

1) Turn ignition switch to OFF.

2) Disconnect connector from pressure sensor.

3) Turn ignition switch to ON.

4) Measure voltage between pressure sensor connector
and engine ground.

: Connector & terminal
(B2) No. 3 (+) — Engine ground (-):
Is the voltage more than 4.5 V?
Gres) : Go to next step 5).

. Repair open circuit in harness between ECM and
pressure sensor connector.
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B84 5) Turn ignition switch to OFF.
( 6) Disconnect connector from ECM.
17]18[19]20[21|22|23[24/25[26/27

30 7) Measure resistance of harness between ECM and pres-
4spael | l8laobol5 152E |5 455 \ sure sensor connector.
7il7o[ w7 4l7sl76l77178 g lsols 118

0 ﬁ : Connector & terminal

1[2[U[3]4] U [5]6] U

o |~
[os]
—

(B84) No. 26 — (B2) No. 2:
Is the resistance less than 1 Q?

: Go to next .

. Repair open circuit in harness between ECM and
pressure sensor connector.

. Connector & terminal
(B84) No. 20 — (B2) No. 1:
Is the resistance less than 1 Q?
. Go to next step 8).

. Repair open circuit in harness between ECM and
pressure sensor connector.

B2MO537A

9O @ @O

8) Measure resistance of harness between pressure sen-
sor connector and engine ground.

- Connector & terminal

[lz]s] (B2) No. 2 — Engine ground:
Is the resistance more than 500 kQ?
&= : GO to next @Hecy) .
[ ] . Repair short circuit in harness between ECM and
Q. pressure sensor connector.

OBDO0695A

. Is there poor contact in pressure sensor
connector?

: Repair poor contact in pressure sensor connector.
. Replace pressure sensor.

0o ()
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MANI. P

(F21)

29kPa2l8mmHg

B2MO0756

10D4 |CHECK HARNESS BETWEEN ECM AND
PRESSURE SENSOR CONNECTOR.

1) Turn ignition switch to OFF and Subaru Select Monitor
or the OBD-II general scan tool switch to OFF.

2) Disconnect connector from pressure sensor.

3) Turn ignition switch to ON and Subaru Select Monitor or
the OBD-II general scan tool switch to ON.

4) Read data on Subaru select monitor or the OBD-Il gen-
eral scan tool.

e Subaru Select Monitor

Designate mode using function key.

Function mode: F21
: Is the value more than 140 kPa in function
mode F21?
(ves) : Repair short circuit in harness between ECM and
pressure sensor connector.

. Replace pressure sensor.

e OBD-Il general scan tool
For detailed operation procedures, refer to the OBD-II Gen-
eral Scan Tool Instruction Manual.
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E: DTC P0106
— PRESSURE SENSOR CIRCUIT
RANGE/PERFORMANCE PROBLEM (PS —R)
OBD (FB1) | —
PO106 <PS_R> DTC DETECTING CONDITION:
e Two consecutive trips with fault
B2M0654
10E1 Check DTC P0105 or P1102 on display.
10E2 Check data for control.
10E3 Check vacuum hose.
Check witchi lenoid
10E4 Val\e/(e:. pressure sources s tc ng soleno

CAUTION:

After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.

<Ref. to 2-7 [T3DO0] and [T3EOQ].>
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WIRING DIAGRAM:

e LHD Model
Main relay
—
Pressure sources _l{):oL
Pressure switching solenoid
sensor valve q’?
] ] @D |
s6F2
B84 [ OO

ECM %
: é o @

B4

ToUTEET U Tsl6l U T7I8r U UTane U T U TBELUTE )
17]18[19]20[21[2223[24[25[26127]28[29]30 31132133(34[35]36]3/]38]39]40]4 1]42[43[44 — (1112]
45[46[47]48[4950[51]52|5354]55]56/5 58]59]60]671]62]63]64]65]66]67[68]69/70) = 3[4
TI727374[75176 T717e[79lB0[8 82183] _[54[eola6le7IeaBaion[a1i9ni9alas|95i96] 7 516

B2M0534

143



2-7 ON-BOARD DIAGNOSTICS Il SYSTEM
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WIRING DIAGRAM:

e RHD Model
Main relay
—
Pressure sources
Pressure switching solenoid DG
sensor valve l:'”"j
@D |FFH
SBF-2
OO l
1
ECM
D oo
23] U T516] L [718] oio[ L T2 L Ta[aILITis(t6
Jola R s e 5 7
464 4 0 0 0 0 -
JTT2l7a[74[7517617778[79180[81182183  [B418o[B61B7]B8]83190[91 293949596J 5[6

B2M0786

10E1 |CHECK DTC P0105 OR P1102 ON DIS-
PLAY.

: Does the Subaru select monitor or OBD-II

general scan tool indicate DTC P0105 or
P11027?

. Inspect DTC P0105 or P1102 using “10. Diagnos-
tics Chart with Trouble Code 2-7 [T1000]".
NOTE:
In this case, it is not necessary to inspect DTC P0106.

. Go to step 10E2.
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Data link connector
(for Subaru select monitor and

OBD:-Il general scan tool)

) /
Data link connector \
(for Subaru select monitor //

Sl

OBDO0145A

MANI.P (F21)
29kPa2l8mmHg
BARO.P (F20)

100kPa752mmHg

B2MO0755

BARO.P (F20)

100kPa752mmHg

B2MO0755

10E2 CHECK DATA FOR CONTROL.

1) Turn ignition switch to OFF.

2) Connect Subaru Select Monitor or the OBD-Il general
scan tool to data link connector.

3) Turn ignition switch ON and Subaru Select Monitor or
the OBD-II general scan tool switch ON.

4) Start engine.

5) Read data on Subaru Select Monitor or the OBD-Il gen-
eral scan tool.

e Subaru Select Monitor

Designate mode using function key.

Function mode: F21 and F20

e F21: Display shows pressure signal value sent from the
pressure sensor.

e F20: Display shows pressure signal value sent from the
pressure sensor.

© |s the value more than 85 kPa in function
mode F21?

Gres> © Go to step 10E3.

- Goto next .

Is the value less than 32 kPa in function

e mode F20?

. Go to step 10EA4.

: Goto next .

Is the value more than 133 kPa in function
mode F207?

Replace pressure sensor.

Repair poor contact in pressure sensor connector,
pressure sources switching solenoid valve
connector, and ECM connector.

e OBD-IlI general scan tool
For detailed operation procedures, refer to the OBD-Il Gen-
eral Scan Tool Instruction Manual.

:

Qe -
Cued>
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ON-BOARD DIAGNOSTICS Il SYSTEM

Filter
% —_—
Pressure sources ,. -

switching
solen0|d valve —\

Pressure
sensor

T

B2MO711A

10E3 CHECK VACUUM HOSE.

. Is there a fault in vacuum hose?
NOTE:

Check the following items.

e Disconnection of the vacuum hose from pressure
sources switching solenoid valve to intake manifold

e Holes in the vacuum hose between pressure sources
switching solenoid valve to intake manifold

e Clogging of the vacuum hose between pressure sources
switching solenoid valve to intake manifold

e Disconnection of the vacuum hose from pressure sensor
to pressure sources switching solenoid valve

e Holes in the vacuum hose between pressure sensor and
pressure sources switching solenoid valve

e Clogging of the vacuum hose between pressure sensor
and pressure sources switching solenoid valve

e Clogging of the filter

(ves) : Repair or replace hoses or filter.
. Go to step 10EA4.

Test mode connector

0OBD0005B

CHECK PRESSURE SOURCES SWITCH-
ING SOLENOID VALVE.

1) Turn ignition switch to OFF.
2) Connect test mode connector.
3) Turn ignition switch to ON.
: Does pressure sources switching solenoid
valve produce operating sound? (ON o
OFF each 1.5 sec.)

10E4

NOTE:

Pressure sources switching solenoid valve operation check
can also be executed using Subaru Select Monitor (Func-
tion mode: FD10). For the procedure, refer to “COMPUL-
SORY VALVE OPERATION CHECK MODE” 2-7 [T3FO].
(ves) : Replace pressure sensor.

. Replace pressure sources switching solenoid
valve.
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OBD

PO115

(FB1)

<TW>

OBDO0172

F: DTC P0115
— ENGINE COOLANT TEMPERATURE
SENSOR CIRCUIT MALFUNCTION (TW) —

DTC DETECTING CONDITION:
e Immediately at fault recognition

TROUBLE SYMPTOM:

e Hard to start
e Erroneous idling
e Poor driving performance

Connect Subaru Select Monitor or the OBD-I
10F1
general scan tool, and read data.
A4
Check harness between engine coolant
10F2
temperature sensor and ECM connector.
10F3 Check harness between engine coolant
temperature sensor and ECM connector.
CAUTION:

After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.
<Ref. to 2-7 [T3DO0] and [T3EOQ].>

WIRING DIAGRAM:

Engine coolant
temperature sensor

B34

72 5]

EcM || @
B84

TR UTSEI U T8 _

17[18[19[20021122]23[24125/76]2712812930 234 —
45]46]47/48[49]50(5152[53[54[55/56[57 [5[6[718]
27374 75 7e{77178[79/80(81182183 S[o[ 2 .

B2M0539
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ON-BOARD DIAGNOSTICS Il SYSTEM

Data Iir{l;‘éor;nector
™ (for Subaru select monitor and
é ;2 OBD-Il general scan tool)
‘%/7; / K

/)
Data link connector \
(for Subaru select monitor //

Sl

OBDO0145A

T™W (FO4)
80°C 176°F

W (FO4)
80°C 176°F

B2M0479

CONNECT SUBARU SELECT MONITOR
OR THE OBD-Il GENERAL SCAN TOOL,
AND READ DATA.

1) Turn ignition switch to OFF.

2) Connect Subaru Select Monitor or the OBD-Il general
scan tool to data link connector.

3) Turn ignition switch to ON and Subaru Select Monitor or
OBD-II general scan tool switch to ON.

4) Start engine.

10F1

5) Read data on Subaru Select Monitor or OBD-II general
scan tool.

e Subaru Select Monitor

Designate mode using function key.

Function mode: FO4

e F04: Water temperature is indicated in “°C” and “°F".

. Is the value greater than 150°C or 300°F in
function mode F04?

Gres> : Go to step 10F2.

- Go to next .

Is the value less than —40°C or —40°F in

' function mode F04?

Gres> : Go to step 10F3.

. Repair poor contact.

NOTE:

In this case, repair the following:

e Poor contact in engine coolant temperature sensor
e Poor contact in ECM

e Poor contact in coupling connector (B21)

e OBD-Il general scan tool
For detailed operation procedures, refer to the OBD-II Gen-
eral Scan Tool Instruction Manual.
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o (@ QA &
;.\ )
N )
: \\ M
’71"\ ‘ " ‘ ‘
necd2 Y N

by-pass air hose

p OBDO618A

Data Iin‘k‘éor;nector
™ (for Subaru select monitor and
é ;‘Z OBD-Il general scan tool)

L)\

Data link connector N

(for Subaru select monitor //
-only)
27

\./\ //
OBDO0145A

W

(FO4)

80°C 176°F

B2M0479

CHECK HARNESS BETWEEN ENGINE
COOLANT TEMPERATURE SENSOR AND
ECM CONNECTOR.

1) Turn ignition switch to OFF.

2) Remove idle air control solenoid valve by-pass air hose.
3) Disconnect connector from engine coolant temperature
sensor.

10F2

4) Connect Subaru Select Monitor or the OBD-Il general
scan tool to data link connector.

5) Turn ignition switch and Subaru Select Monitor or
OBD-II general scan tool switch to ON.

6) Read data on Subaru Select Monitor or the OBD-II gen-
eral scan tool.

e Subaru Select Monitor
Designate mode using function key.

Function mode: F0O4
e F04: Water temperature is indicated in “°C” and “°F".

© Is the value less than —-40°C or —40°F in

function mode F04?
(ves) : Replace engine coolant temperature sensor.

: Repair short circuit in harness between engine
coolant temperature sensor and ECM connector.

e OBD-Il general scan tool
For detailed operation procedures, refer to the OBD-II Gen-
eral Scan Tool Instruction Manual.
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7 b
:

LA

{(\7/3
Idle air control >

solenoid valve
by-pass air hose

OBDO696A

=]
n

OBDO0697A

CHECK HARNESS BETWEEN ENGINE
COOLANT TEMPERATURE SENSOR AND
ECM CONNECTOR.

1) Turn ignition switch to OFF.

2) Remove idle air control solenoid valve by-pass air hose.
3) Disconnect connector from engine coolant temperature
sensor.

4) Turn ignition switch to ON.

10F3

5) Measure voltage between engine coolant temperature
sensor connector and engine ground.

- Connector & terminal

(E8) No. 1 (+) — Engine ground (-):
Is the voltage more than 4 V?

Gres) : Go to next step 6).
: Repair harness and connector.

NOTE:

In this case, repair the following:

e Open circuit in harness between ECM and engine cool-
ant temperature sensor connector

e Poor contact in engine coolant temperature sensor con-
nector

e Poor contact in ECM connector

e Poor contact in coupling connector (B21)

6) Turn ignition switch to OFF.

7) Measure resistance of harness between engine coolant
temperature sensor connector and engine ground.

: Connector & terminal
(E8) No. 2 — Engine ground:
Is the resistance less than 5 Q?

(res) : Replace engine coolant temperature sensor.
. Repair harness and connector.
NOTE:

In this case, repair the following:

e Open circuit in harness between ECM and engine cool-
ant temperature sensor connector

e Poor contact in engine coolant temperature sensor con-
nector

e Poor contact in ECM connector

e Poor contact in coupling connector (B21)
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10. Diagnostics Chart with Trouble Code

OBD (FB1)

PO120

<THV>

OBDO0181

G: DTC P0120
— THROTTLE POSITION SENSOR CIRCUIT
MALFUNCTION (THV) —

DTC DETECTING CONDITION:
e Immediately at fault recognition

TROUBLE SYMPTOM:

e Erroneous idling
e Engine stalls.
e Poor driving performance

Connect Subaru Select Monitor or the OBD-II

1061 general scan tool and read data.
A\ 4
Check input signal for ECM. (Using voltage
10G2 meter and Subaru select monitor.)
A4
10G3 Check harness between ECM and throttle
position sensor connector.
10G4 Check harness between throttle position
sensor and body connector. <
CAUTION:

After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.
<Ref. to 2-7 [T3D0] and [T3EOQ].>
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WIRING DIAGRAM:

% wal 7 Throttle
ECM 1 g % position
L4 L2 ]| sensor

5 @D
T2UEE U B U 7B —
17(1819]20[21]22{23|24]25]26{27]28]29/30 11213[4
45[46(47(48]49150]51]52[53]54]55]56(57 [56783 -
b71727374757677787980818283|7/ 9101112

B2M0540
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Data link connector

™ (for Subaru select monitor and
é ;2 OBD-Il general scan tool)

)\

/)
Data link connector \
(for Subaru select monitor //

Sl

OBDO0145A

THV (FO7)
0% 0.21V
THV (FO7)
0% 0.21V

B2M0482

CONNECT SUBARU SELECT MONITOR
OR THE OBD-Il GENERAL SCAN TOOL,
AND READ DATA.

1) Turn ignition switch to OFF.

2) Connect Subaru Select Monitor or the OBD-Il general
scan tool to data link connector.

3) Turn ignition switch to ON and Subaru Select Monitor or
OBD-II general scan tool switch to ON.

4) Start engine.

10G1

5) Read data on Subaru Select Monitor or OBD-II general
scan tool.

e Subaru Select Monitor

Designate mode using function key.

Function mode: FO7

e FO7: Throttle position sensor output signal is indicated.

© Is the value less than 0.1 V in function

mode FO7?
Gres) : Go to step 10G2.

: Goto next .

Is the value more than 4.9 V in function
mode FO77?

: Go to step 10GA4.

: Even if MIL lights up, the circuit has returned to a
normal condition at this time. A temporary poor
contact of the connector may be the cause.

NOTE:

In this case, repair the following:

e Poor contact in throttle position sensor connector

e Poor contact in ECM connector

e Poor contact in coupling connector (B21)

e OBD-IlI general scan tool

For detailed operation procedures, refer to the OBD-Il Gen-
eral Scan Tool Instruction Manual.

:

Qe
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B84
U TsT7] U Te[5] U [4]3[U[2]1
30129|28|27|26[25[24 2|21R0[1918[17
157(56/55[54/53|52) 150494|3474645
183|82|81[80[79[78[77|76]75 @ 73[72[71
1

=l

a
)
)
!

B2MO541A

B84

7T U Te[5] U T4[B[U2[T

54/53|' W 51|5049/48/47146/45

30[29[28[27]26k |>l24l23p2[21[20[1 9[18[17
57|56(55

3le2ls1ls0[79 W 77[76[75[74[7372]71

—

—s——
~
<]

B2M0542A

THV

(FO7)

0% 0.21V

B2M0482

CHECK INPUT SIGNAL FOR ECM.
10G2 (USING VOLTAGE METER AND SUBARU
SELECT MONITOR.)

1) Measure voltage between ECM connector and chassis
ground while throttle valve is fully closed.

- Connector & terminal

(B84) No. 21 (+) — Chassis ground (-):
Is the voltage more than 4.5 V?
. Go to next step 2).

: Go to next .

: Does the voltage change more than 4.5V by
shaking harness and connector of ECM
while monitoring the value with voltage

306

meter?
(ves) : Repair poor contact in ECM connector.
. Replace ECM.

2) Measure voltage between ECM connector and chassis
ground.
: Connector & terminal
(B84) No. 6 (+) — Chassis ground (-):
Is the voltage less than 0.1 V?
. Go to step 10G3.

: Go to next .

B

0

: Does the voltage change more than 0.1 V by
shaking harness and connector of ECM
while monitoring the value with Subaru
select monitor?

. Repair poor contact in ECM connector.
. Go to step 10G3.

B
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CHECK HARNESS BETWEEN ECM AND
10G3 THROTTLE POSITION SENSOR CON-
NECTOR.

1) Turn ignition switch to OFF.

2) Disconnect connectors from throttle position sensor.

3) Turn ignition switch to ON.

1 [ ] 4) Measure voltage between throttle position sensor con-

@

=
n
w

nector and engine ground.

\b -
- : nn r rminal
OBD0700A Connector & te a

(E13) No. 3 (+) — Engine ground (-):

Is the voltage more than 4.5 V?

Gres) : Go to next step 5).
: Repair harness and connector.

NOTE:

In this case, repair the following:

e Open circuit in harness between throttle position sensor
and ECM connector

e Poor contact in throttle position sensor connector

e Poor contact in ECM connector

e Poor contact in coupling connector (B21)

5) Turn ignition switch to OFF.
6) Measure resistance of harness between ECM connec-

T34 8

17[18}1 9lpol21jo2le3l4k]sl2627]28)2930)

@ tor and throttle position sensor connector.

454647(484950|5 1} W 15354/55/56/57
71[72[73[74[75[76[77] 1791808 1182183

il

™

ol @3

>\ R

3

—
/"L\

: Connector & terminal

(B84) No. 6 — (E13) No. 2:
Is the resistance less than 1 Q?

Gres) : Go to next step 7).
. Repair harness and connector.
B2MO0543A NOTE:

DD\[

[e]

O

In this case, repair the following:

e Open circuit in harness between throttle position sensor
and ECM connector

e Poor contact in ECM connector

e Poor contact in throttle position sensor connector

e Poor contact in coupling connector (B21)
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ON-BOARD DIAGNOSTICS Il SYSTEM

@

=
o]
(<]

OBDO0702A

7) Measure resistance of harness between throttle posi-
tion sensor connector and engine ground.
: Connector & terminal
(E13) No. 2 — Engine ground:
Is the resistance less than 10 Q7
: Repair short circuit in harness between throttle
position sensor and ECM connector.

© Go to next .

: Is there poor contact in throttle position
sensor connector?

: Repair poor contact in throttle position sensor
connector.

. Replace throttle position sensor.

BOE O @

OBDO0703A

8

=
o[l
(<]

OBDO0704A

CHECK HARNESS BETWEEN THROTTLE
POSITION SENSOR AND BODY CON-
NECTOR.

1) Turn ignition switch to OFF.

2) Disconnect connector from throttle position sensor.

3) Measure resistance of harness between throttle posi-
tion sensor connector and engine ground.

© Connector & terminal
(E13) No. 1 — Engine ground:
Is the resistance less than 5 Q?
Gres)  Go to next step 4).

: Repair open circuit in harness between throttle
position sensor and ECM connector.

10G4

4) Turn ignition switch to ON.
5) Measure voltage between throttle position sensor con-
nector and engine ground.

© Connector & terminal

(E13) No. 2 (+) — Engine ground (-):
Is the voltage more than 4.9 V?

: Repair short circuit in harness between throttle
position sensor and ECM connector.
:

Replace throttle position sensor.
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H: DTC P0121

— THROTTLE POSITION SENSOR CIRCUIT

OBD (FB1) RANGE/PERFORMANCE PROBLEM
(TH_R) —

DTC DETECTING CONDITION:
PO121 <TH_R> e Two consecutive trips with fault

ospo1gs|  TROUBLE SYMPTOM:

e Erroneous idling
e Engine stalls.
e Poor driving performance

10H1 Check DTC P0120 on display.
CAUTION:
After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.
<Ref. to 2-7 [T3D0] and [T3EOQ].>
WIRING DIAGRAM:
% al anl Throttle
ECM 1 % position
== L2 | sensor
Bo4 @
T2 UEET U TBEl U 7L —
17118]19]20[21{22{23|2425/26|27|28|29|30 1121314
45146[47(48149150{51152(93|54]95/56]97 i21617184 —
T{72173[74175]76177178]79180181/82]83 9110[11]12 [112]3]

B2M0540
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10H1 CHECK DTC P0120 ON DISPLAY.
: Does the Subaru select monitor or OBD-II
general scan tool indicate DTC P01207?

(ves) : Inspect DTC P0120 using “10. Diagnostics Chart
with Trouble Code 2-7 [T1000]".

NOTE:
In this case, it is not necessary to inspect DTC P0121.
. Replace throttle position sensor.
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l: DTC P0125

— INSUFFICIENT COOLANT TEMPERATURE

OBD (FBI) FOR CLOSED LOOP FUEL CONTROL
(TW—CL) —

DTC DETECTING CONDITION:
PO125 <TW_CL> e Two consecutive trips with fault

ospool|  TROUBLE SYMPTOM:

e Engine would not return to idling.

1011 Check DTC P0115 on display.
CAUTION:
After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.
<Ref. to 2-7 [T3D0] and [T3EOQ].>
WIRING DIAGRAM:
Engine coolant
temperature sensor
B84
B4
TSI U T5T6l LI T7T8Lf _
17118]19]20]21{22]23|24125(26|27|28|29|30 1121314 —
45146]47148]4950151]52(5354[55/56[57 21617181
N721737417576(77178[7980181182(83 910111412 d

B2M0539
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1011 CHECK DTC P0115 ON DISPLAY.
: Does the Subaru select monitor or OBD-II
general scan tool indicate DTC P0115?

(ves) : Inspect DTC PO115 using “10. Diagnostics Chart
with Trouble Code 2-7 [T1000]".

NOTE:
In this case, it is not necessary to inspect DTC P0125.
: Replace engine coolant temperature sensor.
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J: DTC P0130
— FRONT OXYGEN SENSOR CIRCUIT
OBD (FBI) MALFUNCTION (FO2 —V) —

DTC DETECTING CONDITION:
e Two consecutive trips with fault

P0130  <FO2 V>

OBD0199
10J1 Check for other causes affecting exhaust gas.
A4
10J2 Check front oxygen sensor data.

A 4

Check harness between front oxygen sensor

103 and ECM connector.
CAUTION:
After repair or replacement of faulty parts, conduct
CLEAR MEMORY and INSPECTION MODES.
<Ref. to 2-7 [T3D0] and [T3EOQ].>
WIRING DIAGRAM:
e LHD Model
Main relay
—/
—
O O+
@D ||
SBF2
[ OO l
E
B84 Frontoxygen sensor = © 9
2]
S, lllllll_
ECM I —
. =
BE3 BI8
2341 U T5[6] U T7[8 U UTofo[ U Trz] U a5 =
MR L e
45]46/47)48|4 —
[Ti7273l74[7ol7el7717e[ 780l 82183] _[o4laclaelavleglaclanloianlasiaulopian 516
B2M0544
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WIRING DIAGRAM:
e RHD Model

Main relay

SBF—2
—O~0

Front oxygen sensor = ®

®
®
®

B18

2B U 56 U 78U Lo T2 L 350G
T L s
I_71 7273 41'57677787980818283|_,848586878809107 Mlgsbf_l (21314] 5[6

B2M0787

1031 CHECK FOR OTHER CAUSES AFFECT-
ING EXHAUST GAS.

. Is CO % more than 2 % after engine warm-
up?
Ges) : Check fuel system.

NOTE:
e Check for use of improper fuel.
e Check if engine oil or coolant level is extremely low.

: Go to step 10J2.

/Dafa ink connector 10J2  |CHECK FRONT OXYGEN SENSOR DATA.

™ (for Subaru select monitor and
OBD-Il general scan tool)

/ ) K 1) Turn ignition switch to OFF.

2) Connect the Subaru Select Monitor or the OBD-Il gen-
/S , eral scan tool to data link connector.
Data link connector 3) Start engine and Turn the Subaru Select Monitor and
oy P setectmonitor 7.7 the OBD-II general scan tool switch to ON.
\./\3, / // 4) Warm-up the engine until coolant temperature is above
ﬁﬁ 70°C (160°F) and keep the engine speed at 2,000 rpm to
OBDO0145A

3,000 rpm for one minute.
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O2max - min ( F12)

5) Read data on Subaru Select Monitor or the OBD-II gen-
eral scan tool.

e Subaru Select Monitor
Designate mode using function key.

Function mode: F12
e F12: Front oxygen sensor max. and min. output signals

0.80V 0.10V are indicated at the same time.
. Is the difference of voltage less than 0.1 V
I between the value of max. output and min.

output with function mode F12?

Gres) : Go to step 10J3.

: Replace front oxygen sensor.

e OBD-Il general scan tool

For detailed operation procedures, refer to the OBD-II Gen-

eral Scan Tool Instruction Manual.
CHECK HARNESS BETWEEN FRONT

B18 10J3 OXYGEN SENSOR AND ECM CONNEC-

TOR.

= B2M0545A

1) Turn ignition switch to OFF.

2) Disconnect connector from front oxygen sensor.

3) Turn ignition switch to ON.

4) Measure voltage between front oxygen sensor harness
connector and engine ground.

. Connector & terminal
(B18) No. 3 (+) — Engine ground (-):
Is the voltage more than 0.2 V?

GES @ Goto next .

. Repair harness and connector.

NOTE:

In this case, repair the following:

e Open circuit in harness between ECM and front oxygen

sensor connector

e Poor contact in the ECM connector

. Is there poor contact in front oxygen sensor
connector?

(ves) : Repair poor contact in front oxygen sensor con-
nector.

. Replace front oxygen sensor.
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