
SUBARU, 

SUBJECT Removal of protective plastic seat covers 

The seats of all new Subaru vehicles are covered with a clear plastic protective covering to protect the seats 
from becoming soiled during shipment from the manufacturing facility to the dealership. This clear plastic 
covering must be removed from the scats by the dealer during the Pre-Delivery Inspection, prior to delivery 
of the vehicle to the retail purchaser or prior to use of the vehicle in demonstrator service to conform to 
applicable Federal Motor Vehicle Safety Standards. 

VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS. 
Subaru Service Bulletins are intended tor use by protessional technicians ONLY They are wllllen lo inform hose lechnlcians 01 condllions thal may occur in some vehicles or lo provide inlormallon lhal could assis1 
in the proper servicing of the vehicle Prooerly trained Iechnuans have the equipment took safety Ins!ructms and know how to do the lob correctly and safely It a condition IS described DO NOT assume lhal this 
%Nice Bulletin applies 10 your vehicle or thal your vehicle will have lhal condillon 
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Please use this ~ n € o ~ a t ~ o n  to update the Genuine Subaru Service Manuals section 1-3, General I n f o r ~ a t ~ o n ~  
“’Sealants and A ~ h e 5 i ~ ~ s ” .  All products listed in this ~ u l l ~ t ~ ~  are ~ ~ a ~ ~ ~ ~ ~ s  of the 3hI, ~ E ~ ~ ~ ~ ~ ~ ~ ~ ,  
~ ~ ~ - C ~ ~ ~ ~ ~  

cap sf5 ~ ~ ~ ~ r e z a  onlyj, oil pressure 

(911 pump and t ~ ~ n s m i s s i ~ n  case 
rnaiing surfaces, flywheel and drive 
plate a ~ t a c ~ ~ n e ~ t  bolts. engine service 
hole plug. coolant drain plug, 
oil ~ e ~ a r a ~ o ~  cover, etc. 

N I s 
T ~ R E E 3 O ~ D  1 I05 
(also referred to as FUJI BON 
SOP, part number #004403@ 10 

3M T-3 Silicone (black) #@8670 

QND SUPER 1215 
SOA part number # ~ ( ~ 4 4 0 ~ 0 0 7  

3M ‘r-3 Silicone !black) 808670 
LOCTITE/ PER~ATEX #599 
Ultra-Grey 

EBOND 1207C 3M ‘F-3 Silicone (black) # ~ ~ ~ 7 ~  
LOCTITE/ P E ~ ~ ~ A T E ~  #599 part number ~ 0 0 4 4 0 ~ 0 1 ~  

3M T-3 Silicone (black) ~ ~ 8 6 ? ~  

Ultra-Gre y 

3M T-3 Silicone (black) # ~ ~ 6 ~ ~  

LOCTITE/ P ~ ~ ~ A T E ~  #272 
High strength and high ~empera~~ire  
sealant 

T-3 Silicone product ~ $ 6 7 0  is “Oxene 
ehicle sensors LE., oxygen sensor, etc. 
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NUMBER: 01-153-01
DATE: 09/01/01

ATTENTION:
GENERAL MANAGER � PARTS MANAGER �
CLAIMS PERSONNEL � SERVICE MANAGER �

IMPORTANT - All Service Personnel Should Read and Initial

SERVICE  BULLETIN

APPLICABILITY: 2002MY Legacy Vehicles
SUBJECT: Legacy VIN Scheme

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform those
technicians of conditions that may occur in some vehicles, or to provide information that could assist in the proper
servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions, and know-how to
do the job correctly and safely. If a condition is described, DO NOT assume that this Service Bulletin applies to your
vehicle, or that your vehicle will have that condition.

A small number of 2002MY Legacy Outback vehicles were produced with a Vehicle
Identification Number (VIN) scheme that is not consistant with the typical VIN scheme for this
model. This variation does not affect any regulatory compliance, but may present some confusion
if using only the last six (6) digits (Sequential Number) of the VIN for model identification.

In the past, the Sequential Number identified Outback Wagons in the “600001 and after” range.
The Legacy Wagon was identified in the “300001 and after” range. For the 2002MY, some
Outback Wagons will be included in the Legacy Wagon range of “300001 and after.”

To identify a Legacy Wagon from an Outback Wagon, use position 7 (Model Type / Trim Level)
from the full 17 character VIN. Numbers 3, 4, and 5 refer to Legacy Wagons. Numbers 6, 7, 8, 9
and 0 refer to Outback Wagons.

Review the attached VIN scheme for 2002MY Legacy vehicles.
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DigitDigitDigitDigitDigit 11111 22222 33333 44444 55555 66666 77777 88888 99999 1010101010 1111111111 1212121212 1313131313 1414141414 1515151515 1616161616 1717171717

Character 4 S 3 B E 6 3 5 X 2 7 2 0 0 0 0 1

Sequential NumberSequential NumberSequential NumberSequential NumberSequential Number
200001 and after: 4 Door Sedan and Outback Sedan
300001 and after: Station Wagon
300001 and after: Outback Wagon (2002MY Only)
600001 and after: Outback Wagon

Plant of ManufacturePlant of ManufacturePlant of ManufacturePlant of ManufacturePlant of Manufacture (POM), transmission and postal car

POMPOMPOMPOMPOM Transmission TypeTransmission TypeTransmission TypeTransmission TypeTransmission Type
SIA

6 Full-time AWD 5MT
7 Full-time AWD 4AT

Model YearModel YearModel YearModel YearModel Year
2: 2002 3: 2003 4: 2004

Check DigitCheck DigitCheck DigitCheck DigitCheck Digit
0 through 9 and X

Restraint SystemRestraint SystemRestraint SystemRestraint SystemRestraint System
5: Manual seat belts with driver & passenger air bags
6: Manual seat belts with driver & passenger air bags

and side air bags

Model Type / Trim LevelModel Type / Trim LevelModel Type / Trim LevelModel Type / Trim LevelModel Type / Trim Level
2: Brighton 3:  L
4: GT 5:  GT - LTD
6: Outback 7:  Outback - Cold Weather
8: Outback - LTD
9: Outback - 6 cylinders
0: Outback - 6 cylinders L.L. Bean

Engine and Drive TypeEngine and Drive TypeEngine and Drive TypeEngine and Drive TypeEngine and Drive Type
6: 2.5 Liter engine AWD
8: 3.0 Liter engine AWD

Body TypeBody TypeBody TypeBody TypeBody Type
E: 4 Door Sedan and Outback Sedan
H: Station Wagon and Outback Wagon

LineLineLineLineLine
B: Subaru Legacy

WMIWMIWMIWMIWMI
4S3:  Assembled by SIA, passenger car
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SERVICE  BULLETIN

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform
those technicians of conditions that may occur in some vehicles, or to provide information that could assist in
the proper servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions,
and know-how to do the job correctly and safely. If a condition is described, DO NOT assume that this Service
Bulletin applies to your vehicle, or that your vehicle will have that condition.

ATTENTION:ATTENTION:ATTENTION:ATTENTION:ATTENTION:
GENERAL MANAGER o PARTS MANAGER o
CLAIMS PERSONNEL o SERVICE MANAGER o

IMPORTANT - All Service Personnel Should Read and Initial

NUMBER: 01-155-03
DATE: 04-17-03

APPLICABILITY: All Vehicles; All Dealer Service
Personnel

SUBJECT: Subaru Technical Information System
(STIS) Availability

Subaru of America, Inc. is proud to announce the newly created Subaru Technical Infomation
System (STIS). This system is available free of charge through a link on www.subarunet.com to all
Subaru dealerships.

You will have access to electronic versions of Service Manuals, Owners Manuals, Service Bulletins,
Training Materials, Product/Service Campaign Bulletins, Warranty Bulletins and much more.

To access the site, simply:
1) Log-on to www.subarunet.com as you would normally do.
2) Navigate to the Service link under the “Business” banner.
3) Select “STIS - Subaru Tech Info Sys”.

Search for Publications
via Publication Type and
by Model Year and
Model Line Information.

Search for Publications
via Vehicle ID.

Search for Publications
via Literature Number.
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SERVICE  BULLETIN

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform
those technicians of conditions that may occur in some vehicles, or to provide information that could assist in
the proper servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions,
and know-how to do the job correctly and safely. If a condition is described, DO NOT assume that this Service
Bulletin applies to your vehicle, or that your vehicle will have that condition.

ATTENTION:ATTENTION:ATTENTION:ATTENTION:ATTENTION:
GENERAL MANAGER o PARTS MANAGER o

CLAIMS PERSONNEL o SERVICE MANAGER o

IMPORTANT - All Service Personnel Should Read and Initial

NUMBER: 03-49-02
DATE: 11/01/02

APPLICABILITY: All Models After 1999MY
SUBJECT: Popping Out of Reverse

INTRODUCTION

If you encounter a customer complaint of vehicle popping out of reverse, refer to the
appropriate section of the applicable MY Service Manual for proper diagnosis. If all
diagnostic procedures are exhausted, the cause may be excessive incline by free-play inside
the gear and hub assembly, and reverse gear dimension. As you encounter this customer
complaint, use the chart below for counter measure parts. Modified parts are now available
which have reduced tolerences inside the gear and hub assembly; and the reverse gear
dimension has been changed.

PARTS LIST

Listed on the next page of this bulletin...
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MODEL PART NAME PART NUMBER PART NUMBER
AFTER COUNTERMEASURE BEFORE COUNTERMEASURE

2.0L Turbo TM Main Shaft 32201AB040 32201AA820
(for 02MY Impreza)

Reverse Idler Gear 32271AA130 32271AA080

Gear & Hub ASSY 32219AA310 32219AA280

1.6L, 2.0L, TM Main Shaft 32201AA980 32201AA760
2.2L, 2.5L (for 99~01MY Impreza 2.2L)

32201AA990 32201AA770
(for 99MY Legacy,

99~01MY Impreza 2.5L,
99~01MY Forester)

32201AB010 32201AA790
(for 00MY~present Legacy,

02MY Impreza 2.5L,
02MY Forester)

Reverse Idler Gear 32271AA130 32271AA080

Washer Rev. Idler 32284AA010 NOT AVAILABLE

Shaft Rev. Idler 32281AA010 32281AA001

Gear & Hub ASSY 32219AA310 32219AA280
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SERVICE  BULLETIN

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform
those technicians of conditions that may occur in some vehicles, or to provide information that could assist in
the proper servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions,
and know-how to do the job correctly and safely. If a condition is described, DO NOT assume that this Service
Bulletin applies to your vehicle, or that your vehicle will have that condition.

ATTENTION:ATTENTION:ATTENTION:ATTENTION:ATTENTION:
GENERAL MANAGER o PARTS MANAGER o

CLAIMS PERSONNEL o SERVICE MANAGER o

IMPORTANT - All Service Personnel Should Read and Initial

NUMBER: 03-52-03
DATE: 05/19/03

APPLICABILITY: 1995~2002MY Legacy;
1997~2003MY 2.5L Impreza; and
1998~2003MY Forester Vehicles.
All models have Manual Transmission.

SUBJECT: Clutch Pedal Sticking

INTRODUCTION

In the event you encounter a customer complaint of the clutch pedel not returning completely
after being engaged, or has a spongy pedal feel or a light feel in the shifting pedal while
shifting, the following repair method should be followed. This condition may affect certain
manual transmission vehicles with a hydraulic clutch system under certain weather conditions.

PROCEDURE

To correct this condition you must replace the parts in the chart that match your vehicle using
the following procedure:

For Natural Aspiration models with hydraulic clutches

1) Remove the intake chamber from the backside of the intake manifold.
2) Remove the clutch hose and the clutch operating cylinder. In this procedure it is not

necessary to remove the master cylinder, the clutch pipe and bracket.
3) Replace the clutch hose and the clutch operating cylinder with new parts as listed in the

chart.  Note that two pieces of gasket (P/N 114130151) used on the connector of the
operating cylinder must be replaced with new ones when replacing the clutch hose.
Tightening torque of the bolt is: 37 ± 3 Nm (3.8 ± 0.3 kgm) or 27± 2 ft. lbs.

4) Bolt the operating cylinder onto the transmission.
5) Add brake fluid.
6) Bleed the air from the system.
7) Bleed the air from he system.
8) Install the intake chamber.
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For Turbo models

1) Remove the intercooler.
2) Remove the clutch operating cylinder hose. In this procedure, the clutch master

cylinder, clutch pipe and bracket are unnecessary to be removed.
3) Replace the clutch hose that was removed with the new one listed in the chart. Note

that two pieces of gasket (P/N 114130151) used on the connector of the operating
cylinder must be replaced with new ones when replacing the clutch hose. Tightening
torque of the bolt is: 37 ± 3 Nm (3.8 ± 0.3 kgm) or 27± 2 ft. lbs.

4) Add brake fluid.
5) Bleed the air from the system.
6) Install the intercooler.
7) Check the following items:

a) Insure there is no leakage from the line, check whether fluid leakage occurs after
the clutch pedal has been fully depressed.

b) Check whether the clutch performs normally.

MODELMODELMODELMODELMODEL Clutch Operating CylinderClutch Operating CylinderClutch Operating CylinderClutch Operating CylinderClutch Operating Cylinder Hose - ClutchHose - ClutchHose - ClutchHose - ClutchHose - Clutch Gaskets for HoseGaskets for HoseGaskets for HoseGaskets for HoseGaskets for Hose
02MY~ WRX (5MT) Unnecessary to replace 37251AA003 114130151 X 2

Legacy (5MT) 30620AA042 37251AC001 114130151 X 2
Impreza (5MT) 30620AA042 37251AC001 114130151 X 2
Forester (5MT) 30620AA042 37251AC001 114130151 X 2

This change was incorporated in production after the followning VIN numbers:
Legacy All 3G*000003G*000003G*000003G*000003G*00000 Beginning of the 03 MY
Impreza Sedan 2G5292382G5292382G5292382G5292382G529238 April 10,2002
Impreza Wagon 2G8354442G8354442G8354442G8354442G835444 April 10,2002
Forester All 3G7132503G7132503G7132503G7132503G713250 April 10,2002
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SERVICE BULLETIN

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform those
technicians of conditions that may occur in some vehicles, or to provide information that could assist in the proper
servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions, and know-how to
do the job correctly and safely. If a condition is described, DO NOT assume that this Service Bulletin applies to your
vehicle, or that your vehicle will have that condition.

ATTENTION:ATTENTION:ATTENTION:ATTENTION:ATTENTION:
GENERAL MANAGER o PARTS MANAGER o

CLAIMS PERSONNEL o SERVICE MANAGER o

IMPORTANT - All Service Personnel Should Read and Initial

continued...

INTRODUCTION

This updated bulletin is to inform of a change in production to eliminate brake squeal noise in
addition to the previous bulletin dealing with a field repair procedure (the installation of brake
shims).

PRODUCTION LINE CHANGE

1) 16-inch front disc brake caliper, housing bracket, and pad kit have been changed to
eliminate the brake squeal in reverse, that occurs after a cold soak.

2) The applicable VIN numbers have incorporated the changes:

FRONT HOUSING CHANGED (EFFECTIVE AUGUST 8, 2001 BEGINNING WITH THE FOLLOWING VINS)

Outback 2*614896
Sedan 2*204756
Wagon 2*303821

FRONT CALIPER AND PAD KIT CHANGED (EFFECTIVE OCTOBER 12, 2001 BEGINNING WITH
THE FOLLOWING VINS)

Outback 2*625022
Sedan 2*207097
Wagon 2*306006

Any VIN # after this change should not have the Brake Squeal concern or require the brake shim
modification.

NUMBER: 06-30-01R
DATE: 03/06/02

APPLICABILITY: 2001~2002MY Legacy Vehicles with
16-inch Brake System

SUBJECT: Brake Squeal Noise
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PART NUMBERS: NEW AND OLD

ITEMITEMITEMITEMITEM NEW NUMBERNEW NUMBERNEW NUMBERNEW NUMBERNEW NUMBER OLD NUMBEROLD NUMBEROLD NUMBEROLD NUMBEROLD NUMBER

Housing Part Number* 28313AE020/030 28012AC040/050
Disc Brake Kit* 26292SA000/010 26292AE020/030

Pad Kit 26296FE020 26296AE081

*Interchangeability: Housing - Only new part number to old part number.
Disc Brake Kit - NO interchangeability.

FIELD PROCEDURE:

For vehicles produced prior to the previously outlined production line change, if the customer
complains of a brake squeal in the AM when backing up on the first application, you will need
to install a new style brake shim part # 26298AE020. This part number will include a set of
four (4) shims.

Note: If you are replacing a pad kit for maintenance, you will need to install this shim set.

INSTALLATION PROCEDURE:

1) Remove the front wheels.
2) Loosen the front upper caliper bolt.  Remove the lower bolt and swing the caliper up out

of the way.
3) Remove the inner and outer brake pads, making sure not to mix the two pads.
4) Remove the OEM shims from the pads and DISCARD.
5) Spray brake clean on a shop towel and clean the grease from the back sides of the brake

pads.  Make sure that the slit on the front side of the brake pad is clean.
6) Inspect BOTH SIDES OF the brake rotors at this time.  If they are grooved, scored, or

discolored, they should be resurfaced before proceeding to the next step.
7) Compress the caliper pistons at this time. Clean the inner sides of the caliper with brake

cleaner. This will allow the  shims to adhere.
8) Remove the blue plastic film from the inner side of the new shim and adhere it to the

brake pads. DO NOT REMOVE THE BLUE FILM FROM THE OUTSIDE OF THE
SHIM AT THIS TIME.

9) Install the brake pads back into the pad holders, making sure to grease the ends of the
brake pads (slotted ends).

10) Remove the blue film from the outside of the shims and swing the caliper back into
position.

11) Install the lower bolt and tighten both bolts, torque the bolts to 29ft lbs. Reinstall the
wheels and start the engine. Depress the brake pedal 5 times to make sure the glue on the
shims is secured firmly.

Note: Refer to the Warranty Labor Time Guide for claim information.
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SERVICE  BULLETIN

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform
those technicians of conditions that may occur in some vehicles, or to provide information that could assist in
the proper servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions,
and know-how to do the job correctly and safely. If a condition is described, DO NOT assume that this Service
Bulletin applies to your vehicle, or that your vehicle will have that condition.

ATTENTION:ATTENTION:ATTENTION:ATTENTION:ATTENTION:
GENERAL MANAGER o PARTS MANAGER o

CLAIMS PERSONNEL o SERVICE MANAGER o

IMPORTANT - All Service Personnel Should Read and Initial

NUMBER: 10-74-02
DATE: 09/01/02

APPLICABILITY: 2001~2002MY H-6 Legacy Vehicles
SUBJECT: Legacy H-6 Air Conditioner

Compressor Revolution Sensor

INTRODUCTION

The purpose of this bulletin is to address a possible customer concern relating to insufficient
cooling of the passenger compartment due to “short-cycling” of the air conditioner
compressor.  This condition occurs when the air conditioner compressor revolution sensor
develops an open circuit.  The modified revolution sensor part number is 73190AE000.

VEHICLES INVOLVED

2001 Legacy VDC and LL Bean Outback Models All VINs, Sedan and Wagon

2002 Legacy VDC and LL Bean Outback Models Sedan:  All VINs up to and includingup to and includingup to and includingup to and includingup to and including 27212107
Wagon:  All VINs up to and includingup to and includingup to and includingup to and includingup to and including 27645258

continued...
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DIAGNOSTIC PROCEDURE

1) Confirm customer's concern.
2) Disconnect the three (3) pole connector on top of the compressor.
3) Check the electrical continuity between (B) and (C) as shown in figure 1 above.
4) If no continuity exists, the circuit for the revolution sensor is suspected

to be open and the revolution sensor assembly should be replaced.
5) Standard resistance can be confirmed by utilizing the table below:

Warmed up Approximately 2KS

Room temperature Approximately 1.62KS

REPAIR PROCEDURE

The repair procedure is outlined as follows:

REMOVAL

1) Conduct the following oil return operation to return the compressor oil in circulation with
the refrigerant to the compressor.
a) Increase engine RPM to 1,500
b) Turn ON the climate control
c) Turn the temperature control switch to the lowest temperature setting
d) Put in RECIRC position
e) Turn the blower control switch to HIGH
f) Leave in this condition (at 1,500 RPM's) for ten (10) minutes then turn ignition

switch off
2) Disconnect the GND (-) cable from the battery after noting the radio presets

and their order.
3) Recover the air conditioner refrigerant using the proper recycling equipment.
4) Remove the air conditioner compressor from the vehicle after installing the compressor

plugs provided in the kit and applying electrical tape over the ends of the high and low
side hoses.  This will prevent dirt, dust, moisture, and other foreign material from
contaminating the system.

continued...
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5) Clean the area around the revolution sensor.
6) Disconnect the grounding wire for the revolution sensor from its bracket and retain the

screw for reuse.
7) Remove the revolution sensor connector from its bracket.
8) Remove the rear retaining clip (brown) from the connector and remove the black wire

leading to the air conditioner compressor clutch from the connector.  Note:  perform this
operation utilizing the appropriate electrical pin terminal removal tool.

9) Remove the rear retaining clip (brown) from the connector and remove the yellow and
black terminal pins (leading to the revolution sensor) from the revoultion sensor
connector after taking note of their original positions.

10) Remove the revolution sensor from the compressor being careful not to damage the
sealing surface of the compressor during removal.

INSTALLATION

Installation is the reverse of the removal process above.  Please note the following
precautions:
1) Thoroughly coat the replacement O-ring, supplied in the kit, with compressor oil and

carefully install the O-ring onto the revolution sensor..
2) Confirm that the O-ring is fitted correctly and install the revolution sensor to the specified

torque of 11.6 ft-lb./16 Nm.
3) After reinserting the two teminal pins back into the revoultion sensor connector and

ensuring their engagement, replace the rear retaining clip (brown) into the back of the
connector with the one supplied in the kit.

4) Reinstall the connector to its bracket and ensure its engagement.
5) Connect the grounding wire of the revolution sensor to its original position and tighten to

the specified torque of 2.2 ft-lb/3 Nm.
6) Charge the system with the proper amount of refrigerant and perform system performance

test to confirm correct system operation.

WARRANTY CLAIM INFORMATION

Labor DescriptionLabor DescriptionLabor DescriptionLabor DescriptionLabor Description Operation NumberOperation NumberOperation NumberOperation NumberOperation Number Failure CodeFailure CodeFailure CodeFailure CodeFailure Code Labor TimeLabor TimeLabor TimeLabor TimeLabor Time

A/C Compressor A 014-008 DSC-39 2.0 Hours
Revolution Sensor
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INTRODUCTION

In the event you encounter a customer complaint of the floor mat hook becoming loose or pulling
through the carpet, the following repair method should be followed in lieu of replacing the entire
carpet assembly.

PARTS INFORMATION

DESCRIPTION PART NUMBER

Carpet Mat Clip 95033FC050
Washer/Lock Tab 512300171

REPAIR PROCEDURE

1) Remove the trunk/fuel door release lever cover if equipped. On models without this cover,
remove the door sill trim.

2) Working on the underside of the carpet, use a small flat blade screwdriver to release the lock on
the floor mat hook and extend the collapsible portion to avoid further tearing/elongation of the
carpet.

3) Note the orientation then carefully remove the old floor mat hook and discard it.

4) Insert the new floor mat hook (part # 95033FC050) through the carpet.

NUMBER: 12-78-03
DATE: 03/21/2003

SERVICE BULLETIN

APPLICABILITY: 1999MY~2003MY Legacy, Forester,
Impreza and Baja Vehicles

SUBJECT: Floor Mat Hook Repair

ATTENTION:ATTENTION:ATTENTION:ATTENTION:ATTENTION:
GENERAL MANAGER o PARTS MANAGER o

CLAIMS PERSONNEL o SERVICE MANAGER o

IMPORTANT - All Service Personnel Should Read and Initial

continued...

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform
those technicians of conditions that may occur in some vehicles, or to provide information that could assist
in the proper servicing of the vehicle. Properly trained technicians have the equipment, tools, safety
instructions, and know-how to do the job correctly and safely. If a condition is described, DO NOT assume
that this Service Bulletin applies to your vehicle, or that your vehicle will have that condition.
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5) Install the washer/lock tab (part # 512300171) on the underside of the carpet with the “tang”
pointing upward and aligned with the base of the floor mat hook as shown in figure 1 below.
(Note: The carpet has been omitted from the photo in order to show detail.)

6) Using a pair of pliers with its jaws protected, compress the collapsible portion of the floor mat
hook ensuring that the lock is engaged. (See figure 2 below.)

Refit the carpet and reinstall all trim in the reverse order of removal.

WARRANTY LABOR TIME INFORMATION

LABOR DESCRIPTION LABOR OPERATION LABOR TIME FAIL CODE

Floor Mat Hook A 913-331 0.2 hours YBV -01, 05, 23, 29.

FIGURE 1FIGURE 1FIGURE 1FIGURE 1FIGURE 1 FIGURE 2FIGURE 2FIGURE 2FIGURE 2FIGURE 2



Bulletin Number:12-79-03;  Date: 04/15/03Bulletin Number:12-79-03;  Date: 04/15/03Bulletin Number:12-79-03;  Date: 04/15/03Bulletin Number:12-79-03;  Date: 04/15/03Bulletin Number:12-79-03;  Date: 04/15/03 Page Page Page Page Page 11111

SERVICE  BULLETIN

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform
those technicians of conditions that may occur in some vehicles, or to provide information that could assist in
the proper servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions,
and know-how to do the job correctly and safely. If a condition is described, DO NOT assume that this Service
Bulletin applies to your vehicle, or that your vehicle will have that condition.

ATTENTION:ATTENTION:ATTENTION:ATTENTION:ATTENTION:
GENERAL MANAGER o PARTS MANAGER o

CLAIMS PERSONNEL o SERVICE MANAGER o

IMPORTANT - All Service Personnel Should Read and Initial

NUMBER: 12-79-03
DATE: 04/15/03

APPLICABILITY: 2000~2003MY Legacy, Outback
and Baja Vehicles

SUBJECT: Front Door Panel Weather Strip

INTRODUCTION

In the event you encounter a customer complaint that the lower front door weather strip is
detached or hanging loose, the following repair method should be used in lieu of replacing the
entire weather strip or door trim panel assembly.  For weather strips which are loose only,
replacement is not an option under warranty.

PARTS INFORMATION

QUANTITY DESCRIPTION PART NUMBER

1 pc Holder W/S A 94285AE021
2 pc Holder W/S B 94285AE031
4 pc Clip 909130034

REPAIR PROCEDURES/INFORMATION

1) Remove the door trim panel assembly.

2) Remove the four clips at the bottom of the inner door panel and replace with new ones.

continued on next page...
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3) Insert the three holders into the space between the weather strip and the bottom of the
door pocket protrusion, ensuring that the holder is wedged flush with the weather strip
(see picture below).

4) Reinstall the door trim panel assembly in reverse order of removal.

5) Ensure proper operation of all door functions and electrical operations.

CLAIM REIMBURSEMENT/WARRANTY INFORMATION

For vehicles within the Basic New Car Limited Warranty coverage period, this repair may be
claimed using the following information.

LABOR DESCRIPTION LABOR OPERATION LABOR TIME FAIL CODE

Front Door Panel Weather Strip A 914-701 0.3 hours WAK 23

Holder W/S AHolder W/S AHolder W/S AHolder W/S AHolder W/S A
94285AE02194285AE02194285AE02194285AE02194285AE021

Holder W/S BHolder W/S BHolder W/S BHolder W/S BHolder W/S B
94285AE03194285AE03194285AE03194285AE03194285AE031
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SERVICE  BULLETIN

ATTENTION:ATTENTION:ATTENTION:ATTENTION:ATTENTION:
GENERAL MANAGER o PARTS MANAGER o

CLAIMS PERSONNEL o SERVICE MANAGER o

IMPORTANT - All Service Personnel Should Read and Initial

NUMBER: 13-76-01R
DATE: 04/14/02

APPLICABILITY: 2002MY Legacy  and Forester
Vehicles

SUBJECT: Paint Codes

INTRODUCTION

Note: This is the most accurate information at the time of printing.

The various paint manufacturers designate their own stock numbers and their formulas are
updated on a continual basis. If there are any problems with the listed vendor numbers, please
have body shop personnel contact the specific paint vendor for updated information.

The paint codes are found on the VIN Plate located on the Left Strut Tower. The color code is
depicted by a solid color or by a combined upper and lower color code.

Example: 1) Color Code: 54A = Black Granite Pearl
2) Color Code: BXG = Black Granite Pearl & Titanium Pearl

2002 LEGACY PAINT CODES

COLOR NAME DIST CODE CODE TWO TONE CODE

Black Granite Pearl BLC 54A
Black Granite Pearl/ Titanium Pearl BXG 54A/89N 8Y7
Deep Sapphire Pearl DBM 466

Deep Sapphire Pearl/ Titanium Pearl BXB 466/89N 8Y8
Regatta Red Pearl REY 18X
Regatta Red Pearl/ Titanium RXY 18X/89N 1Y2

Silver Stone Metallic SIM 19X
TimberLine Green Pearl GRN 83N
TimberLine Green Pearl/Titanium Pearl GXN 83N/89N 8K4

Titanium Pearl GRA 89N
WinterGreen Metallic GGM 444
WinterGreen Metallic/ Titanium Pearl GXG 444/89N 8X7
White Frost Pearl/ Titanium Pearl WXP 01X/89N OE8

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform
those technicians of conditions that may occur in some vehicles, or to provide information that could assist in
the proper servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions,
and know-how to do the job correctly and safely. If a condition is described, DO NOT assume that this Service
Bulletin applies to your vehicle, or that your vehicle will have that condition.
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PAINT COLORS DIST CODE PAINT CODE TWO TONE CODE

ASPEN White WHM 51E
ASPEN White/Gray WHI 51E/Gray 8J5
ASPEN White/Graystone Metallic WXG 51E/09V OG5

Blue Ridge Pearl/Gray BLD 95H/Gray 9R7
Blue Ridge Pearl/Grystone Metallic BXT 95H/09V OL3
Black Diamond Pearl BLK 47A

Platinum Silver Metallic/Gray SLV 01G/Gray OJ3
Platinum Silver Metallic SVL 01G
Savanna Green Metallic/Gray GRE 07V/Gray OJ7

Savanna Green Metallic/Graystone Metallic GXG 07V/09V OA6
Sedona Red Pearl/Gray RED 94H/Gray 9R6
Sedona Red Pearl/Graystone Metallic RXT 94H/09V OL1

Sedona Red Pearl RSP 94H
Sierra Gold Metallic/Gray GLD 93H/Gray 9R5
Sierra Gold Metallic/Graystone Metallic GXL 93H/09V OV1

2002 FORESTER PAINT CODES
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NUMBER: 15-105-01
DATE: 1/04/02

ATTENTION:
GENERAL MANAGER � PARTS MANAGER �
CLAIMS PERSONNEL � SERVICE MANAGER �

IMPORTANT - All Service Personnel Should Read and Initial

SERVICE  BULLETIN

APPLICABILITY: 2000~2003MY Legacy
Wagon / Outback
2001~2003MY Forester
2002~2003MY Impreza

SUBJECT: Auto Dimming Electrochromic
Compass Mirror Trouble Shooting
Guide

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform those
technicians of conditions that may occur in some vehicles, or to provide information that could assist in the proper
servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions, and know-how to
do the job correctly and safely. If a condition is described, DO NOT assume that this Service Bulletin applies to your
vehicle, or that your vehicle will have that condition.

DESCRIPTION
The purpose of this Trouble Shooting Guide is to assist the technician in diagnosis of an Auto
Dimming Electrochromic Compass Mirror complaint. The information below will guide you
through the diagnosis of the mirror and direct you as to the appropriate correction.

MIRROR TROUBLE SHOOTING GUIDE

CONDITION POSSIBLE CAUSE ACTION

Mirror face does not darken. • EC function is not on. Use pinpoint test A.Use pinpoint test A.Use pinpoint test A.Use pinpoint test A.Use pinpoint test A.
• Mirror is not receiving power.
• Light sensor is blocked.

Mirror face is always dark. • Light sensor is blocked. Use pinpoint test B.Use pinpoint test B.Use pinpoint test B.Use pinpoint test B.Use pinpoint test B.

Compass display is inaccurate. • Compass pod is not mounted Use pinpoint test C.Use pinpoint test C.Use pinpoint test C.Use pinpoint test C.Use pinpoint test C.
properly.

• External magnetic influence is
present.

• Zone setting is incorrect.
• Compass is not calibrated.

There is no compass display. • Compass display is switched off. Use pinpoint test D.Use pinpoint test D.Use pinpoint test D.Use pinpoint test D.Use pinpoint test D.
• Mirror is not receiving power.
• Compass pod is not connected.

Some segments of display • Damaged mirror head. Use pinpoint test E.Use pinpoint test E.Use pinpoint test E.Use pinpoint test E.Use pinpoint test E.
do not work.

Display does not dim at night. • Damaged mirror head. Use pinpoint test F.Use pinpoint test F.Use pinpoint test F.Use pinpoint test F.Use pinpoint test F.

Display is always dim. • Light sensor opening blocked. Use pinpoint test G.Use pinpoint test G.Use pinpoint test G.Use pinpoint test G.Use pinpoint test G.
• Damaged mirror head.
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PINPOINT TEST A: MIRROR FACE DOES NOT DARKEN
NOTE:  Mirror will only darken when forward facing (toward windshield) light sensor reads low light
(night conditions) and rear facing (toward driver) light sensor is exposed to light source such as head
lights through rear window.

TEST STEP RESULT ACTION

A1A1A1A1A1:  Is green LED on? YES Go to A2.Go to A2.Go to A2.Go to A2.Go to A2.

NO Push left button. Verify green
light is ON.  Go to A2.Go to A2.Go to A2.Go to A2.Go to A2.
If NO green light, Go to A3.Go to A3.Go to A3.Go to A3.Go to A3.

A2A2A2A2A2: With the glass side of the mirror in lighted environment, YES Test finished.  Mirror functional.
cover round opening in back of mirror.  Verify that rear
facing light sensor to right of display is not blocked from
light source .

Note: At certain angles, it may be possible that light shining
toward the rear of the vehicle and into the mirror is
temporarily blocked by the center headrest. Under no
circumstances should that safety feature be removed.

Does mirror face dim? NO Go to A3.Go to A3.Go to A3.Go to A3.Go to A3.

A3A3A3A3A3:  Remove 7-pin connector from back of mirror.  Turn YES Replace mirror head.Replace mirror head.Replace mirror head.Replace mirror head.Replace mirror head.
 ignition to ON position.  Measure voltage across pins 1 & 2
of harness connector with positive lead on pin 1.
Is voltage between 9V and 16V? NO Go to A4.Go to A4.Go to A4.Go to A4.Go to A4.

A4A4A4A4A4:  Verify the correct power harness connection to vehicle. YES Replace mirror head.
Check wiring to conector (back of mirror):
   1) Pin 1 to Ignition controlled 12V.
   2) Pin 2 to Ground.
   3) Pin 3 to 12V when car in Reverse.

Is power harness installed correctly? NO Reinstall harness following
instructions. Go to A1.Go to A1.Go to A1.Go to A1.Go to A1.

PINPOINT TEST B: MIRROR FACE IS ALWAYS DARK

TEST STEP RESULT ACTION

B1B1B1B1B1:  Is anything blocking the forward facing, (toward YES Remove obstruction.  Verify
windshield) sensor opening? that mirror changes to high
(Mirror should be evaluated in daylight conditions.) reflectance (mirror clears).

NO Replace mirror head.
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PINPOINT TEST C: COMPASS DISPLAY IS INACCURATE

TEST RESULT ACTION

C1C1C1C1C1: Is pod snapped onto mount? YES Go to C2.Go to C2.Go to C2.Go to C2.Go to C2.

NO Snap pod on.  Go to C2.Go to C2.Go to C2.Go to C2.Go to C2.

C2C2C2C2C2: Is external magnetic influence (roof antenna, etc.) YES Move external magnet to
close to mirror? location further from mirror.

NO Go to C3.Go to C3.Go to C3.Go to C3.Go to C3.

C3C3C3C3C3: Is geographical zone set correctly? YES Go to C4.Go to C4.Go to C4.Go to C4.Go to C4.
Procedure to check zone setting:
1) Refer to Compass Calibration Zone Map (Fig.1) to find

correct compass zone setting for your geographical
location.

2) To check the zone setting, push and hold right button
until "ZONE" appears in the display.

NO Set zone. Go to C4.Go to C4.Go to C4.Go to C4.Go to C4.

Set zone Procedure:
1) To check the zone setting,

push and hold right button
until "Zone" appears in the
display.

2) Press button repeatedly
until desired compass zone
number is reached. The
display will change back to
the compass direction after
3 seconds right button is
not activated.

Figure 1Figure 1Figure 1Figure 1Figure 1
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C4C4C4C4C4: Has compass been calibrated? YES Replace mirror head.

NO

C5:C5:C5:C5:C5: Is compass display accurate? YES Test Complete, compass is
functional. Replace mirror head.

NO Refer to Figure 1 below.

PINPOINT TEST D: THERE IS NO COMPASS DISPLAY

TEST RESULT ACTION

D1D1D1D1D1: Press right most button.  Does display turn on? YES Test finished. Mirror is
functional.

NO Go to D2Go to D2Go to D2Go to D2Go to D2.

D2D2D2D2D2: Test per A3.  Is voltage between 9V and 16V? YES Go to D3.Go to D3.Go to D3.Go to D3.Go to D3.

NO Test per A4 then go to D1.Test per A4 then go to D1.Test per A4 then go to D1.Test per A4 then go to D1.Test per A4 then go to D1.

D3D3D3D3D3: Is the harness from the mirror head connected YES Replace mirror head.
to the pod?

NO Plug in compass connector
 and verify that display turns on.

Mirror Calibration Procedure:
1) For optimum calibration,

switch off all non-essential
electrical accessories (rear
window defrost, heater/air
conditioning, map lamps,
wipers, etc.) and ensure all
doors are shut.

2) Drive to an open, level area
away from large metallic
objects or structures.

3) Hold the left button for
approzimately 3 seconds
until "CAL" text appears in
the display. Release the left
button to enter the
calibration mode.

4) Drive slowly in a circle until
the "CAL" text disappears in
the display (about two or
three circles). The
compass is now calibrated.

5)  Go to C5Go to C5Go to C5Go to C5Go to C5
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PINPOINT TEST E:   SOME SEGMENTS OF DISPLAY DO NOT WORK

TEST RESULT ACTION

E1E1E1E1E1: Turn ignition to ON position and watch display. YES Test is finished. Mirror is
Do all segments light up? functional.

NO Replace mirror head.

PINPOINT TEST F:   DISPLAY DOES NOT DIM AT NIGHT

TEST RESULT ACTION

F1F1F1F1F1: Cover both forward and rear facing light sensor YES Test is finished.
openings. Does display dim after 10 seconds? Mirror is functional.

NO Replace mirror head.

PINPOINT TEST G:   DISPLAY IS ALWAYS DIM

TEST RESULT ACTION

G1G1G1G1G1: Are light sensor openings in front and back of YES Remove blockage.
mirror blocked?

NO Replace mirror head.

ADDITIONAL COMMENTS
We welcome and encourage feedback regarding failure details. In  addition to listing this information on
the back of the repair order, we would appreciate any entries into the claim comments field. As an
additional reminder, please remember to replace the "spring clip" included with the original mirror with
the one found in each kit. Failure to perform this step may result in a loose mirror.



Subaru of America, Inc. has now made available remanufactured automatic transmissions for most
Subaru models starting from 1990MY vehicles.  Please check applications and availability through
normal parts channels prior to making vehicle repairs.

A remanufactured transmission must be used for all warrantable repairs requiring a transmission
overhaul or replacement.  Only the following repairs to the vehicle’s original transmission may be
performed:

�   External electrical components.

�   Transmission wiring harness.

�   External oil leaks.

�   Converter case and internal components.

�   Transfer case, clutches, and solenoid assembly. Including the new VTD system.

�   Torque converter as long as it is not an internal failure that has contaminated the fluid.

Note:  If the repair estimate (parts and labor) exceeds 90% of the remanufactured
transmission repair cost (parts and labor), then a remanufactured transmission should be
used.

Remanufactured transmissions may not be used to repair new in-stock vehicles.

To ensure full core credit, dealers should follow all instructions listed on the Subaru Transmission Core
Return Procedures and Checklist sheets included in the documentation package with the unit.  Fill out
the documentation completely and attach it to the core. Keep a copy of the Credit Request and
Diagnosis Form marked “DEALER FILE COPY” with the vehicle records.

All transmissions replaced with a remanufactured transmission (warranty or non-warranty) are
returned to SUBARU OF AMERICA, Inc. at the Grove City, OH address outlined in the document
package. All other transmissions replaced under warranty must be shipped to the location indicated on
the parts return notice.  Transmissions incorrectly shipped will result in the dealer not receiving the
core credit or a debit of the claim for a part not returned as requested.  The dealer will be responsible
to trace and return the unit to the correct location at their own expense.

ATTENTION:
GENERAL MANAGER ❏ PARTS MANAGER ❏
CLAIMS PERSONNEL ❏ SERVICE MANAGER ❏

IMPORTANT - All Service Personnel Should Read and Initial

APPLICABILITY: 4-EAT Vehicles
SUBJECT: 4-EAT Remanufactured Transaxle

Program

NUMBER: 16-63-99R
DATE: 08/05/00

SERVICE BULLETIN

C A U T I O N: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform those technicians of
conditions that may occur in some vehicles, or to provide information that could assist in the proper servicing of the vehicle. Properly
trained technicians have the equipment, tools, safety instructions, and know-how to do the job correctly and safely. If a condition is
described, DO NOT assume that this Service Bulletin applies to your vehicle, or that your vehicle will have that condition.
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Never attempt to repair a remanufactured transmission.  These units are warranted by the
remanufacturer for 2 years or 24,000 miles.  If you attempt to repair the unit, it will void the
warranty.  This will result in the remanufacturer rejecting your claim.  This rejected claim may
result in a full or partial debit of your warranty claim.  Remanufactured units can be identified easily
because they are painted gray and have one or both of the tags shown below attached to the unit.
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LEGACY TCU

99MY 2.2L LHD CAL 31711AE154
POSTAL CAL 31711AE164

LHD FED 31711AE404
POSTAL FED 31711AE414

2.5L GT 31711AE174
OBK 31711AE184

00MY 2.5L L 31711AE10C
GT 31711AE11C

2.5L OBK 31711AE12C
01MY 2.5L L 31711AF33C

GT 31711AF34C
2.5L OBK 31711AF35C
3.0L OBK 31711AF37B

02MY 2.5L L 31711AF90B
GT 31711AF91B

2.5L OBK 31711AF92B
3.0L OBK 31711AF95B

SERVICE  BULLETIN

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform
those technicians of conditions that may occur in some vehicles, or to provide information that could assist
in the proper servicing of the vehicle. Properly trained technicians have the equipment, tools, safety
instructions, and know-how to do the job correctly and safely. If a condition is described, DO NOT assume
that this Service Bulletin applies to your vehicle, or that your vehicle will have that condition.

ATTENTION:ATTENTION:ATTENTION:ATTENTION:ATTENTION:
GENERAL MANAGER o PARTS MANAGER o

CLAIMS PERSONNEL o SERVICE MANAGER o

IMPORTANT - All Service Personnel Should Read and Initial

NUMBER: 16-66-02
DATE: 03/15/03

APPLICABILITY: 1999~2002MY 4EAT Vehicles
SUBJECT: TCU Code 45 and AWD Harsh

Engagement

INTRODUCTION

If you encounter a TCU Code 45 (intake manifold pressure signal), and have confirmed the wiring
and connectors as outlined in the appropriate Service Manual, it will be necessary to replace the
TCU with one listed below.  Please note that if the same vehicle is experiencing an ECM code for
the pressure signal, replacement of the TCU will not correct it.  You will need to diagnose and repair
according to the Service Manual.

These new TCUs also include a slight logic change to address AWD harsh engagement.  Some
customers may comment, when they are driving in snow and ice and they try to accelerate during
slow speed driving, that they feel a bang from the rear of the vehicle.  This is caused by the transfer
clutch being applied quickly when the system detects slight wheel slippage.  You should confirm the
AWD is working properly prior to replacing the TCU.

These logic changes were incorporated into production from the start of 2003 model year.

IMPREZA TCU

99MY 2.2L CAL 31711AE314
FED 31711AE424

2.5L 31711AE324
00- 2.2L 31711AE532

01MY 2.5L 31711AE552
02MY 2.5L TS,OBK 31711AE951

RS 31711AE961

FORESTER TCU

99MY 2.5L 31711AE234
00- 2.5L 31711AE672

01MY
02MY 2.5L 31711AF491



APPLICABILITY: SRS Airbag-Equipped Vechicles
SUBJECT: Airbag Procedures

NUMBER: 17-02-95R
DATE: 3-27-01

ATTENTION:
GENERAL MANAGER ❏ PARTS MANAGER ❏
CLAIMS PERSONNEL ❏ SERVICE MANAGER ❏

IMPORTANT - All Service Personnel Should Read and Initial

SERVICE BULLETIN

C A U T I O N: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform those
technicians of conditions that may occur in some vehicles, or to provide information that could assist in the proper
servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions, and know-how
to do the job correctly and safely. If a condition is described, DO NOT assume that this Service Bulletin applies to
your vehicle, or that your vehicle will have that condition.

IMPORTANT: WHEN SERVICING THE SRS AIRBAG SYSTEM, ALWAYS FOLLOW
THE SERVICE PROCEDURES, PRECAUTIONS, AND WARNINGS INDICATED IN THE
APPROPRIATE SUBARU SERVICE MANUALS AND RELATED SERVICE BULLETINS.
FAILURE TO DO SO MAY RESULT IN PERSONAL INJURY AND/OR DAMAGE TO
THE SYSTEM.

FRONT SENSOR(S) (If Applicable)

INSPECTION STANDARD:

· Check the front section for damage, regardless of whether or not the airbag deployed; or

· The designated trouble code is outputed during self- diagnosis. Please refer to the diagnostics
section in the appropriate service manual for further information.

REPLACE THE FRONT SENSOR(S) IF ONE OR MORE OF THE FOLLOWING
CONDITIONS EXIST:

· Airbag is deployed.
· Bracket is cracked, deformed, or damaged in any manner.
· The housing is cracked, deformed, or damaged in any manner.
· The label that identifies the manufacturing number is peeling off or deteriorated.
· Harness circuit is broken, wire core is exposed, corrugated tubing is cracked, etc.
· Front sensor is dropped to the floor or ground.
· Front sensor had been determined to be faulty during self-diagnosis.

(continued on next page)
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AIRBAG MODULE (DRIVER'S AND/OR PASSENGER'S)

INSPECTION STANDARD:

· The vehicle is damaged in a collision, regardless of whether or not the airbag deployed; or

· The designated trouble code is outputed during self diagnosis. Please refer to the diagnostics
section in the appropriate service manual for further information.

REPLACE THE AIRBAG MODULE IF ONE OR MORE OF THE FOLLOWING CONDITIONS
EXIST:

· The Airbag is deployed.
· The pad surface is scratched, cracked, deformed, or damaged in any manner.
· The harness and/or connector is cracked or deformed, their circuits are broken,wire core

is exposed, etc.
· The mounting bracket is cracked, deformed, or damaged in any manner.
· The mounting surface has been fouled with a foreign matter such as oil, grease, water,

cleaning solvent, etc.
· The airbag module has been dropped to the floor or ground.
· The airbag module had been determined to be faulty during self-diagnosis.

AIRBAG CONTROL MODULE

INSPECTION STANDARD:

· The vehicle is damaged in a collision, regardless of whether or not the airbag deployed; or

· The designated trouble code is outputed during self-diagnosis. Please refer to the diagnostics
section in the appropriate service manual for further information.

REPLACE THE AIRBAG CONTROL MODULE IF ONE OR MORE OF THE FOLLOWING
CONDITIONS EXIST:

· The Airbag is deployed.
· The control module is cracked, deformed or damaged in any manner.
· The mounting bracket is cracked, deformed, or damaged in any manner.
· The connector is scratched, cracked, deformed, or damaged in any manner.
· The control module is dropped to the floor or ground.
· The control module had been determined to be faulty during self-diagnosis.

(continued on next page)
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MAIN HARNESS

INSPECTION STANDARD:

· The vehicle is damaged in a collision regardless of whether or not the airbag deployed; or

· The designated trouble code is outputed during self-diagnosis. Please refer to the diagnostics
section in the appropriate service manual for further information.

REPLACE THE MAIN HARNESS IF ONE OR MORE OF THE FOLLOWING CONDITIONS
EXIST:

· Harness circuit is broken, wire core is exposed, corrugated tubing is cracked, etc.
· Connector is scratched, cracked, deformed, or damaged in any manner.
· The designated trouble code is output during self-diagnosis. Please refer to the diagnostics

section in the appropriate service manual for further information.

COMBINATION SWITCH & ROLL CONNECTOR

INSPECTION STANDARD:

· The vehicle is damaged in a collision, regardless of whether or not the airbag deployed; or

· The designated trouble code is outputed during self-diagnosis. Please refer to the diagnostics
section in the appropriate service manual for further information.

REPLACE THE COMBINATION SWITCH & ROLL CONNECTOR IF THE FOLLOWING
CONDITION EXISTS:

· The combination switch or steering roll connector is cracked, deformed, or damaged in
any manner.

(continued on next page)
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STEERING WHEEL

INSPECTION STANDARD:

· The vehicle is damaged in a collision, regardless of whether or not the airbag deployed.

REPLACE THE STEERING WHEEL IF ONE OR MORE OF THE FOLLOWING
CONDITIONS EXIST:

· The steering wheel is cracked, deformed, or damaged in any manner.
· Ensure that the new airbag module fits properly in the steering wheel when installed.
· After installing the airbag module, ensure that it is free of interference with the steering wheel.

Also, clearance between all points should be equal.

STEERING COLUMN ASSEMBLY

INSPECTION STANDARD:

· The vehicle is damaged in a collision, regardless of whether or not the airbag deployed.

REPLACE THE STEERING COLUMN ASSEMBLY IF ONE OR MORE OF THE FOLLOWING
CONDITIONS EXIST:

· Ensure that the steering wheel free play, in axial and radial directions, is within specifications.
Please refer to the diagnostics section in the appropriate service manual for further information.

· Ensure that the clearance between the steering column bracket and capsule is within
specifications. Please refer to the diagnostics section in the appropriate service manual or
SUBARU service bulletin number 17-01-92 (which can be found in the SERVICE BULLETIN
MANUAL AND SERVICE HELPLINE PUBLICATIONS UPDATE SUPPLEMENT, Volume
Number 14), item 4, for further information.

(continued on next page)
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SIDE AIRBAG MODULE (DRIVER'S AND/OR PASSENGER'S, IF APPLICABLE)

INSPECTION PROCEDURE:

· The vehicle is damaged in a collision, regardless of whether or not the airbag deployed; or

· The designated trouble code is outputed during self diagnosis. Please refer to the diagnostics
section in the appropriate service manual for further information.

REPLACE THE SIDE AIRBAG MODULE IF ONE OR MORE OF THE FOLLOWING
CONDITIONS EXIST:

· The Airbag is deployed.
· The pad surface is scratched, cracked, deformed, or damaged in any manner.
· The harness and/or connector is cracked or deformed, their circuits are broken,wire core is

exposed, etc.
· The mounting bracket is cracked, deformed, or damaged in any manner.
· The mounting surface has been fouled with a foreign matter such as oil, grease, water, cleaning

solvent, etc.
· The airbag module has been dropped to the floor or ground.
· The airbag module had been determined to be faulty during self-diagnosis.

SIDE AIRBAG SENSOR (DRIVER'S AND/OR PASSENGER'S, IF APPLICABLE)

INSPECTION STANDARDS:

· Check the side section of the vehicle for damage, regardless of whether or not the airbag
deployed; or

· The designated trouble code is outputed during self- diagnosis. Please refer to the diagnostics
section in the appropriate service manual for further information.

REPLACE THE SIDE AIRBAG SENSOR(S) IF ONE OR MORE OF THE FOLLOWING
CONDITIONS EXIST:

· Airbag is deployed.
· Bracket is cracked, deformed, or damaged in any manner.
· The housing is cracked, deformed, or damaged in any manner.
· The label that identifies the manufacturing number is peeling off or deteriorated.
· Harness circuit is broken, wire core is exposed, etc.
· Sensor is dropped to the floor or ground.
· Sensor had been determined to be faulty during self-diagnosis.

(continued on next page)
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SEAT BELT PRE-TENSIONERS (DRIVER'S AND/OR PASSENGER'S)

INSPECTION PROCEDURE:

· The vehicle is damaged in a collision, regardless of whether or not the airbag deployed; or

· The designated trouble code is outputed during self diagnosis. Please refer to the diagnostics
section in the appropriate service manual for further information.

REPLACE THE SEAT BELT PRE-TENSIONER(S) IF ONE OR MORE OF THE FOLLOWING
CONDITIONS EXIST:

· Airbag is deployed (if front airbags are deployed, the front seatbelt pre-tensioners have also
discharged).

· Bracket is cracked, deformed, or damaged in any manner.
· The housing is cracked, deformed, or damaged in any manner.
· The label that identifies the manufacturing number is peeling off or deteriorated.
· Harness circuit is broken, wire core is exposed, etc.
· The belt webbing is extended and will not retract.
· Pre-tensioner is dropped to the floor or ground.
· The pre-tensioner has been determined to be faulty during self-diagnosis.



NUMBER: 17-06-01
DATE: 11/01/01

ATTENTION:
GENERAL MANAGER � PARTS MANAGER �
CLAIMS PERSONNEL � SERVICE MANAGER �

IMPORTANT - All Service Personnel Should Read and Initial

SERVICE  BULLETIN

APPLICABILITY: Legacy, Forester and Impreza
SUBJECT: Seat Belt Latch Slides to the

Lower Seat Belt Anchor

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform those
technicians of conditions that may occur in some vehicles, or to provide information that could assist in the proper
servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions, and know-how to
do the job correctly and safely. If a condition is described, DO NOT assume that this Service Bulletin applies to your
vehicle, or that your vehicle will have that condition.

DESCRIPTION

In the event you encounter a customer complaint of the seat belt latch sliding down the webbing
to the lower seat belt anchor, it may be caused by the latch web stop button separating from the
belt webbing. This stop button may become loose and fall off if the belt webbing is jammed
between the body panel and door when the door is closed.

Use the chart below to locate and order the correct repair kit for your application.

Button Kit Belt Manufacturer Vehicle Model

64789FC000 NSK Legacy 95~01MY
Impreza 93~01MY
Forester 98~02MY

64780AC500VB Takata Legacy 02~03MY
Impreza 02~03MY

REPAIR PROCEDURES

1) Inspect the belt webbing for damage.  If damaged replace the seat belt assembly.
2) Remove any piece of broken stopper button from the belt webbing.
3) Lift the belt latch up and beyond the original stopper button location and hold in place

using adhesive tape.
4) Locate the original stopper hole (about 500mm up from bottom anchor) in the webbing

and insert the new male stopper button from the backside of the belt.  Push the other part
of the button over the pin sticking through the front belt webbing.

5) Using a suitable tool, crimp the two parts together until the new button thickness
is 4.5~5.0mm.

6) Remove the adhesive tape from the latch and confirm the stopper button holds the latch
in the proper position.
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Item Description/Fail Code Operation Number Labor Description Flat Rate Time

Front seat belt stopper A913-722 Front seat belt One or Both
button YEF-01, 02, 05, 08 stopper button R&R sides 0.2



Model Year Book/Vol # MSA# Section Page Reference

Forester 2000 5 MSA5T0024A 3-2 57 [T816]
Forester 2000 6 MSA5T0025A 4-4 73 [T8Y3]
Forester 2001 5 MSA5T0124A 3-2 57 [T816]
Forester 2001 6 MSA5T0125A 4-4 73 [T8Y3]
Forester 2002 5 MSA5T0224A AT AT-59 --
Forester 2002 6 MSA5T0225A ABS ABS-79 --

Impreza 2000 5 MSA5T0014A 3-2 59 [T816]
Impreza 2001 4 MSA5T0113A AT AT-49 --
Impreza 2001 4 MSA5T0113A AT AT-50 --
Impreza 2002 1 MSA5T0210A PM PM-20 --
Impreza 2002 4 MSA5T0213A AT AT-69 --

Legacy 2000 5 MSA5T0005A 3-2 59 [T816]
Legacy 2001 4 MSA5T0104A AT AT-72 --
Legacy 2001 6 MSA5T0106A ABS ABS-84 --
Legacy 2001 7 MSA5T0107A CC CC-30 --
Legacy 2001 7 MSA5T0107A CC CC-35 --
Legacy 2002 4 MSA5T0204A AT AT-73 --
Legacy 2002 6 MSA5T0206A ABS ABS-75 --
Legacy 2002 1 MSA5T0201A PM PM-8 --
Legacy 2002 1 MSA5T0201A PM PM-23 --
Legacy 2002 1 MSA5T0201A PM PM-24 --
Legacy 2002 3 MSA5T0203A EN(H6) EN(H6)-29 --

APPLICABILITY: 2000~2002 Impreza Service Manuals
2000~2002 Legacy & Outback Service

Manuals
2000~2002 Forester Service Manuals

SUBJECT: Service Manual Corrections

NUMBER: 18-69-01
DATE: 07/1/2001

ATTENTION:ATTENTION:ATTENTION:ATTENTION:ATTENTION:
GENERAL MANAGER ! PARTS MANAGER !
CLAIMS PERSONNEL ! SERVICE MANAGER !

IMPORTANT - All Service Personnel Should Read and Initial

SERVICE  BULLETIN

Place a REVISED label on the appropriate page of the noted effected Service Manual and update the
Service Manual Correction Binder with the following pages:

CAUTIO N: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform those
technicians of conditions that may occur in some vehicles, or to provide information that could assist in the proper
servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions, and know-how
to do the job correctly and safely. If a condition is described, DO NOT assume that this Service Bulletin applies to
your vehicle, or that your vehicle will have that condition.



2000 Forester Service Manual Corrected  6/2001



2001 Forester Service Manual Corrected  6/2001



2002 Forester Service Manual Corrected  6/2001





2000 Impreza Service Manual Corrected  6/2001



2001 Impreza Service Manual Corrected  6/2001



2001 Impreza Service Manual Corrected  6/2001



2002 Impreza Service Manual Corrected  6/2001

Note: Idle Mixture is not adjustable on North American Market vehicles.





2000 Legacy Service Manual Corrected  6/2001



2001 Legacy Service Manual Corrected  6/2001



2001 Legacy Service Manual Corrected  6/2001



2001 Legacy Service Manual Corrected  6/2001



2001 Legacy Service Manual Corrected  6/2001



2002 Legacy Service Manual Corrected  6/2001



2002 Legacy Service Manual Corrected  6/2001



2002 Legacy Service Manual Corrected  6/2001



2002 Legacy Service Manual Corrected  6/2001



2002 Legacy Service Manual Corrected  6/2001



2002 Legacy Service Manual Corrected  6/2001
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SERVICE  BULLETIN

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform
those technicians of conditions that may occur in some vehicles, or to provide information that could assist in
the proper servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions,
and know-how to do the job correctly and safely. If a condition is described, DO NOT assume that this Service
Bulletin applies to your vehicle, or that your vehicle will have that condition.

ATTENTION:ATTENTION:ATTENTION:ATTENTION:ATTENTION:
GENERAL MANAGER o PARTS MANAGER o

CLAIMS PERSONNEL o SERVICE MANAGER o

IMPORTANT - All Service Personnel Should Read and Initial

NUMBER: 18-71-03
DATE: 02/21/03

APPLICABILITY: 2002 Impreza and Legacy
SUBJECT: Service Manual Corrections

INTRODUCTION

Place a REVISED label on the appropriate page of the noted effected Service Manual and
update the Service Manual Correction Binder with the following pages:

Model Year Book/Vol# MSA# Section Page Reference

Legacy 2002 3 MSA5T0203A LU(H6) 2 N/A

Impreza 2002 3 MSA5T0212A ME(DOHC TURBO) 8 N/A
ME(DOHC TURBO) 9 N/A
ME(DOHC TURBO) 60 N/A
ME(DOHC TURBO) 62 N/A
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SERVICE BULLETIN

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform those
technicians of conditions that may occur in some vehicles, or to provide information that could assist in the proper
servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions, and know-how to
do the job correctly and safely. If a condition is described, DO NOT assume that this Service Bulletin applies to your
vehicle, or that your vehicle will have that condition.

ATTENTION:ATTENTION:ATTENTION:ATTENTION:ATTENTION:
GENERAL MANAGER o PARTS MANAGER o

CLAIMS PERSONNEL o SERVICE MANAGER o

IMPORTANT - All Service Personnel Should Read and Initial

continued...

INTRODUCTION

This updated bulletin is to inform of a change in production to eliminate brake squeal noise in
addition to the previous bulletin dealing with a field repair procedure (the installation of brake
shims).

PRODUCTION LINE CHANGE

1) 16-inch front disc brake caliper, housing bracket, and pad kit have been changed to
eliminate the brake squeal in reverse, that occurs after a cold soak.

2) The applicable VIN numbers have incorporated the changes:

FRONT HOUSING CHANGED (EFFECTIVE AUGUST 8, 2001 BEGINNING WITH THE FOLLOWING VINS)

Outback 2*614896
Sedan 2*204756
Wagon 2*303821

FRONT CALIPER AND PAD KIT CHANGED (EFFECTIVE OCTOBER 12, 2001 BEGINNING WITH
THE FOLLOWING VINS)

Outback 2*625022
Sedan 2*207097
Wagon 2*306006

Any VIN # after this change should not have the Brake Squeal concern or require the brake shim
modification.

NUMBER: 06-30-01R
DATE: 03/06/02

APPLICABILITY: 2001~2002MY Legacy Vehicles with
16-inch Brake System

SUBJECT: Brake Squeal Noise
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PART NUMBERS: NEW AND OLD

ITEMITEMITEMITEMITEM NEW NUMBERNEW NUMBERNEW NUMBERNEW NUMBERNEW NUMBER OLD NUMBEROLD NUMBEROLD NUMBEROLD NUMBEROLD NUMBER

Housing Part Number* 28313AE020/030 28012AC040/050
Disc Brake Kit* 26292SA000/010 26292AE020/030

Pad Kit 26296FE020 26296AE081

*Interchangeability: Housing - Only new part number to old part number.
Disc Brake Kit - NO interchangeability.

FIELD PROCEDURE:

For vehicles produced prior to the previously outlined production line change, if the customer
complains of a brake squeal in the AM when backing up on the first application, you will need
to install a new style brake shim part # 26298AE020. This part number will include a set of
four (4) shims.

Note: If you are replacing a pad kit for maintenance, you will need to install this shim set.

INSTALLATION PROCEDURE:

1) Remove the front wheels.
2) Loosen the front upper caliper bolt.  Remove the lower bolt and swing the caliper up out

of the way.
3) Remove the inner and outer brake pads, making sure not to mix the two pads.
4) Remove the OEM shims from the pads and DISCARD.
5) Spray brake clean on a shop towel and clean the grease from the back sides of the brake

pads.  Make sure that the slit on the front side of the brake pad is clean.
6) Inspect BOTH SIDES OF the brake rotors at this time.  If they are grooved, scored, or

discolored, they should be resurfaced before proceeding to the next step.
7) Compress the caliper pistons at this time. Clean the inner sides of the caliper with brake

cleaner. This will allow the  shims to adhere.
8) Remove the blue plastic film from the inner side of the new shim and adhere it to the

brake pads. DO NOT REMOVE THE BLUE FILM FROM THE OUTSIDE OF THE
SHIM AT THIS TIME.

9) Install the brake pads back into the pad holders, making sure to grease the ends of the
brake pads (slotted ends).

10) Remove the blue film from the outside of the shims and swing the caliper back into
position.

11) Install the lower bolt and tighten both bolts, torque the bolts to 29ft lbs. Reinstall the
wheels and start the engine. Depress the brake pedal 5 times to make sure the glue on the
shims is secured firmly.

Note: Refer to the Warranty Labor Time Guide for claim information.
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DATE: 1/04/02

ATTENTION:
GENERAL MANAGER � PARTS MANAGER �
CLAIMS PERSONNEL � SERVICE MANAGER �

IMPORTANT - All Service Personnel Should Read and Initial

SERVICE  BULLETIN

APPLICABILITY: 2000~2003MY Legacy
Wagon / Outback
2001~2003MY Forester
2002~2003MY Impreza

SUBJECT: Auto Dimming Electrochromic
Compass Mirror Trouble Shooting
Guide

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform those
technicians of conditions that may occur in some vehicles, or to provide information that could assist in the proper
servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions, and know-how to
do the job correctly and safely. If a condition is described, DO NOT assume that this Service Bulletin applies to your
vehicle, or that your vehicle will have that condition.

DESCRIPTION
The purpose of this Trouble Shooting Guide is to assist the technician in diagnosis of an Auto
Dimming Electrochromic Compass Mirror complaint. The information below will guide you
through the diagnosis of the mirror and direct you as to the appropriate correction.

MIRROR TROUBLE SHOOTING GUIDE

CONDITION POSSIBLE CAUSE ACTION

Mirror face does not darken. • EC function is not on. Use pinpoint test A.Use pinpoint test A.Use pinpoint test A.Use pinpoint test A.Use pinpoint test A.
• Mirror is not receiving power.
• Light sensor is blocked.

Mirror face is always dark. • Light sensor is blocked. Use pinpoint test B.Use pinpoint test B.Use pinpoint test B.Use pinpoint test B.Use pinpoint test B.

Compass display is inaccurate. • Compass pod is not mounted Use pinpoint test C.Use pinpoint test C.Use pinpoint test C.Use pinpoint test C.Use pinpoint test C.
properly.

• External magnetic influence is
present.

• Zone setting is incorrect.
• Compass is not calibrated.

There is no compass display. • Compass display is switched off. Use pinpoint test D.Use pinpoint test D.Use pinpoint test D.Use pinpoint test D.Use pinpoint test D.
• Mirror is not receiving power.
• Compass pod is not connected.

Some segments of display • Damaged mirror head. Use pinpoint test E.Use pinpoint test E.Use pinpoint test E.Use pinpoint test E.Use pinpoint test E.
do not work.

Display does not dim at night. • Damaged mirror head. Use pinpoint test F.Use pinpoint test F.Use pinpoint test F.Use pinpoint test F.Use pinpoint test F.

Display is always dim. • Light sensor opening blocked. Use pinpoint test G.Use pinpoint test G.Use pinpoint test G.Use pinpoint test G.Use pinpoint test G.
• Damaged mirror head.
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PINPOINT TEST A: MIRROR FACE DOES NOT DARKEN
NOTE:  Mirror will only darken when forward facing (toward windshield) light sensor reads low light
(night conditions) and rear facing (toward driver) light sensor is exposed to light source such as head
lights through rear window.

TEST STEP RESULT ACTION

A1A1A1A1A1:  Is green LED on? YES Go to A2.Go to A2.Go to A2.Go to A2.Go to A2.

NO Push left button. Verify green
light is ON.  Go to A2.Go to A2.Go to A2.Go to A2.Go to A2.
If NO green light, Go to A3.Go to A3.Go to A3.Go to A3.Go to A3.

A2A2A2A2A2: With the glass side of the mirror in lighted environment, YES Test finished.  Mirror functional.
cover round opening in back of mirror.  Verify that rear
facing light sensor to right of display is not blocked from
light source .

Note: At certain angles, it may be possible that light shining
toward the rear of the vehicle and into the mirror is
temporarily blocked by the center headrest. Under no
circumstances should that safety feature be removed.

Does mirror face dim? NO Go to A3.Go to A3.Go to A3.Go to A3.Go to A3.

A3A3A3A3A3:  Remove 7-pin connector from back of mirror.  Turn YES Replace mirror head.Replace mirror head.Replace mirror head.Replace mirror head.Replace mirror head.
 ignition to ON position.  Measure voltage across pins 1 & 2
of harness connector with positive lead on pin 1.
Is voltage between 9V and 16V? NO Go to A4.Go to A4.Go to A4.Go to A4.Go to A4.

A4A4A4A4A4:  Verify the correct power harness connection to vehicle. YES Replace mirror head.
Check wiring to conector (back of mirror):
   1) Pin 1 to Ignition controlled 12V.
   2) Pin 2 to Ground.
   3) Pin 3 to 12V when car in Reverse.

Is power harness installed correctly? NO Reinstall harness following
instructions. Go to A1.Go to A1.Go to A1.Go to A1.Go to A1.

PINPOINT TEST B: MIRROR FACE IS ALWAYS DARK

TEST STEP RESULT ACTION

B1B1B1B1B1:  Is anything blocking the forward facing, (toward YES Remove obstruction.  Verify
windshield) sensor opening? that mirror changes to high
(Mirror should be evaluated in daylight conditions.) reflectance (mirror clears).

NO Replace mirror head.



Number: 15-105-01; Date 1/04/2002 Page 3

PINPOINT TEST C: COMPASS DISPLAY IS INACCURATE

TEST RESULT ACTION

C1C1C1C1C1: Is pod snapped onto mount? YES Go to C2.Go to C2.Go to C2.Go to C2.Go to C2.

NO Snap pod on.  Go to C2.Go to C2.Go to C2.Go to C2.Go to C2.

C2C2C2C2C2: Is external magnetic influence (roof antenna, etc.) YES Move external magnet to
close to mirror? location further from mirror.

NO Go to C3.Go to C3.Go to C3.Go to C3.Go to C3.

C3C3C3C3C3: Is geographical zone set correctly? YES Go to C4.Go to C4.Go to C4.Go to C4.Go to C4.
Procedure to check zone setting:
1) Refer to Compass Calibration Zone Map (Fig.1) to find

correct compass zone setting for your geographical
location.

2) To check the zone setting, push and hold right button
until "ZONE" appears in the display.

NO Set zone. Go to C4.Go to C4.Go to C4.Go to C4.Go to C4.

Set zone Procedure:
1) To check the zone setting,

push and hold right button
until "Zone" appears in the
display.

2) Press button repeatedly
until desired compass zone
number is reached. The
display will change back to
the compass direction after
3 seconds right button is
not activated.

Figure 1Figure 1Figure 1Figure 1Figure 1
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C4C4C4C4C4: Has compass been calibrated? YES Replace mirror head.

NO

C5:C5:C5:C5:C5: Is compass display accurate? YES Test Complete, compass is
functional. Replace mirror head.

NO Refer to Figure 1 below.

PINPOINT TEST D: THERE IS NO COMPASS DISPLAY

TEST RESULT ACTION

D1D1D1D1D1: Press right most button.  Does display turn on? YES Test finished. Mirror is
functional.

NO Go to D2Go to D2Go to D2Go to D2Go to D2.

D2D2D2D2D2: Test per A3.  Is voltage between 9V and 16V? YES Go to D3.Go to D3.Go to D3.Go to D3.Go to D3.

NO Test per A4 then go to D1.Test per A4 then go to D1.Test per A4 then go to D1.Test per A4 then go to D1.Test per A4 then go to D1.

D3D3D3D3D3: Is the harness from the mirror head connected YES Replace mirror head.
to the pod?

NO Plug in compass connector
 and verify that display turns on.

Mirror Calibration Procedure:
1) For optimum calibration,

switch off all non-essential
electrical accessories (rear
window defrost, heater/air
conditioning, map lamps,
wipers, etc.) and ensure all
doors are shut.

2) Drive to an open, level area
away from large metallic
objects or structures.

3) Hold the left button for
approzimately 3 seconds
until "CAL" text appears in
the display. Release the left
button to enter the
calibration mode.

4) Drive slowly in a circle until
the "CAL" text disappears in
the display (about two or
three circles). The
compass is now calibrated.

5)  Go to C5Go to C5Go to C5Go to C5Go to C5
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PINPOINT TEST E:   SOME SEGMENTS OF DISPLAY DO NOT WORK

TEST RESULT ACTION

E1E1E1E1E1: Turn ignition to ON position and watch display. YES Test is finished. Mirror is
Do all segments light up? functional.

NO Replace mirror head.

PINPOINT TEST F:   DISPLAY DOES NOT DIM AT NIGHT

TEST RESULT ACTION

F1F1F1F1F1: Cover both forward and rear facing light sensor YES Test is finished.
openings. Does display dim after 10 seconds? Mirror is functional.

NO Replace mirror head.

PINPOINT TEST G:   DISPLAY IS ALWAYS DIM

TEST RESULT ACTION

G1G1G1G1G1: Are light sensor openings in front and back of YES Remove blockage.
mirror blocked?

NO Replace mirror head.

ADDITIONAL COMMENTS
We welcome and encourage feedback regarding failure details. In  addition to listing this information on
the back of the repair order, we would appreciate any entries into the claim comments field. As an
additional reminder, please remember to replace the "spring clip" included with the original mirror with
the one found in each kit. Failure to perform this step may result in a loose mirror.
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SERVICE  BULLETIN

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform
those technicians of conditions that may occur in some vehicles, or to provide information that could assist in
the proper servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions,
and know-how to do the job correctly and safely. If a condition is described, DO NOT assume that this Service
Bulletin applies to your vehicle, or that your vehicle will have that condition.

ATTENTION:ATTENTION:ATTENTION:ATTENTION:ATTENTION:
GENERAL MANAGER o PARTS MANAGER o

CLAIMS PERSONNEL o SERVICE MANAGER o

IMPORTANT - All Service Personnel Should Read and Initial

NUMBER: 10-74-02
DATE: 09/01/02

APPLICABILITY: 2001~2002MY H-6 Legacy Vehicles
SUBJECT: Legacy H-6 Air Conditioner

Compressor Revolution Sensor

INTRODUCTION

The purpose of this bulletin is to address a possible customer concern relating to insufficient
cooling of the passenger compartment due to “short-cycling” of the air conditioner
compressor.  This condition occurs when the air conditioner compressor revolution sensor
develops an open circuit.  The modified revolution sensor part number is 73190AE000.

VEHICLES INVOLVED

2001 Legacy VDC and LL Bean Outback Models All VINs, Sedan and Wagon

2002 Legacy VDC and LL Bean Outback Models Sedan:  All VINs up to and includingup to and includingup to and includingup to and includingup to and including 27212107
Wagon:  All VINs up to and includingup to and includingup to and includingup to and includingup to and including 27645258

continued...
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DIAGNOSTIC PROCEDURE

1) Confirm customer's concern.
2) Disconnect the three (3) pole connector on top of the compressor.
3) Check the electrical continuity between (B) and (C) as shown in figure 1 above.
4) If no continuity exists, the circuit for the revolution sensor is suspected

to be open and the revolution sensor assembly should be replaced.
5) Standard resistance can be confirmed by utilizing the table below:

Warmed up Approximately 2KS

Room temperature Approximately 1.62KS

REPAIR PROCEDURE

The repair procedure is outlined as follows:

REMOVAL

1) Conduct the following oil return operation to return the compressor oil in circulation with
the refrigerant to the compressor.
a) Increase engine RPM to 1,500
b) Turn ON the climate control
c) Turn the temperature control switch to the lowest temperature setting
d) Put in RECIRC position
e) Turn the blower control switch to HIGH
f) Leave in this condition (at 1,500 RPM's) for ten (10) minutes then turn ignition

switch off
2) Disconnect the GND (-) cable from the battery after noting the radio presets

and their order.
3) Recover the air conditioner refrigerant using the proper recycling equipment.
4) Remove the air conditioner compressor from the vehicle after installing the compressor

plugs provided in the kit and applying electrical tape over the ends of the high and low
side hoses.  This will prevent dirt, dust, moisture, and other foreign material from
contaminating the system.

continued...
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5) Clean the area around the revolution sensor.
6) Disconnect the grounding wire for the revolution sensor from its bracket and retain the

screw for reuse.
7) Remove the revolution sensor connector from its bracket.
8) Remove the rear retaining clip (brown) from the connector and remove the black wire

leading to the air conditioner compressor clutch from the connector.  Note:  perform this
operation utilizing the appropriate electrical pin terminal removal tool.

9) Remove the rear retaining clip (brown) from the connector and remove the yellow and
black terminal pins (leading to the revolution sensor) from the revoultion sensor
connector after taking note of their original positions.

10) Remove the revolution sensor from the compressor being careful not to damage the
sealing surface of the compressor during removal.

INSTALLATION

Installation is the reverse of the removal process above.  Please note the following
precautions:
1) Thoroughly coat the replacement O-ring, supplied in the kit, with compressor oil and

carefully install the O-ring onto the revolution sensor..
2) Confirm that the O-ring is fitted correctly and install the revolution sensor to the specified

torque of 11.6 ft-lb./16 Nm.
3) After reinserting the two teminal pins back into the revoultion sensor connector and

ensuring their engagement, replace the rear retaining clip (brown) into the back of the
connector with the one supplied in the kit.

4) Reinstall the connector to its bracket and ensure its engagement.
5) Connect the grounding wire of the revolution sensor to its original position and tighten to

the specified torque of 2.2 ft-lb/3 Nm.
6) Charge the system with the proper amount of refrigerant and perform system performance

test to confirm correct system operation.

WARRANTY CLAIM INFORMATION

Labor DescriptionLabor DescriptionLabor DescriptionLabor DescriptionLabor Description Operation NumberOperation NumberOperation NumberOperation NumberOperation Number Failure CodeFailure CodeFailure CodeFailure CodeFailure Code Labor TimeLabor TimeLabor TimeLabor TimeLabor Time

A/C Compressor A 014-008 DSC-39 2.0 Hours
Revolution Sensor
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FOREWORD 

This Video Reference Booklet, or VRB accompanies the 
"4EAT Transmission Diagnosis, Part I I "  video tape. It 
summarizes the information contained within the video 
tape and, where appropriate, provides additional detail. 
The appendix includes additional specific diagnostic 
information for torque bind and shift problems not 
covered in the video. 

Before viewing this presentation, we suggest that you review 
the earlier video program "EAT Transmission Diagnosis", 
MSA5AV1290 and its corresponding Video Reference Booklet. 

This program is only meant to supplement information 
presented in formal Subaru New Model Courses or 
training Modules. 

We recommend that you use the applicable Subaru 
Service Manual and the latest Service Bulletins for 
detailed service procedures and specifications 
when performing service work, 
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4EAT TRANSMISSION DIAGNOSIS VIDEO REFERENCE BOOKLET 

The 4EAT is a thoroughly modern, 
electronically controlled transmission. It is 
made up of three distinct but interrelated 
systems: mechanical, hydraulic, and 
electronic. Each of these systems contain 
many components. Although the trans- 
mission has proved extremely reliable in 
use, its very design means that effective 
diagnosis demands proper techniques. 

The most important aspect of trouble- 
shooting is to understand the customer’s 
complaint and distinguish between an 
engine problem, the electronic control 
system or the transmission itself. This 
diagnostic program is meant to be used in 
conjunction with the first 4EAT Diagnostic 
video. The earlier program dealt with a 
single customer complaint where the 
vehicle didn’t move for several seconds 
after being placed in gear. The program 
was designed to illustrate the principles of 
effective 4EAT transmission diagnosis. 

BASIC ASSUMPTIONS 

This program makes several 
assumptions about any technician 
working on a 4EAT Transmission. The 
technician must: 

Know Basic Diagnostics 

Have 4EAT Module Training 

Use A Logical Approach 

Perform Basic Checks 

Verify the Symptom 

Do Easiest Steps First 

BASIC CHECKS: 

1. Oil Level Check 
2. Oil Leak Check 
3. Brake Band Adjustment 
4. Stall Test 
5. Line Pressure Test 
6. Transfer Clutch Pressure Test 
7. Time Lag Test 
8. RoadTest 

1 



4EAT TRANSMISSION DIAGNOSIS VIDEO REFERENCE BOOKLET 

OV E RVI EW 

For the purpose of this program, we 
assume that the technician has performed 
all of the basic troubleshooting procedures 
outlined in the Service Manual. 

As you know, the component location, 
operation and servicing procedures are 
similar for all Subaru models equipped with 
a 4EAT transmission. 

Whenever possible, try and talk to the 
customer yourself. The more you and your 
Service Writer: learn from the customer 
about the problem, the easier it will be to 
di ag nose. 

4EATand TCU 
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SAMPLE COMPLAINTS 

In this program, we’ll present a selection of 
actual 4EAT problems encountered by 
Subaru technicians. We’ll discuss a couple 
of All Wheel Drive torque bind problems, 
shift complaint problems, and an internal 
mechanical problem. 

TORQUE BIND - 1 

Let’s first look at a torque bind problem. 
The customer claims that the vehicle 
shakes and vibrates in turns and it is 
worse when the vehicle is in reverse. 
This is what we call torque bind. 

In All Wheel Drive vehicles, a certain 
amount of torque bind is normal. 

In this case, when the technician got into 
the vehicle to verify the problem, he noticed 
the “Power Light” flashing . 

In this case, when the “Power Light” flashes 
16 times upon start up, this is a clue that an 
electrical problem is indicated and it is most 
likely the cause. 

NOTE: THIS SEQUENCE OCCURS 
ONLY ONCE AT START-UP. 
THE SEQUENCE DOES NOT 
REPEAT. 

Use the Select Monitor or perform memory 
and D-checks in order to locate an 
electrical trouble code. By using the 
applicable 4EAT cartridge in the Select 
Monitor we found Trouble Code 24 in the 
U-Check Mode as well as in Memory. 

AWD Legacy 

Power Light “Flashing” 

Select Monitor and D-Check Manual 



4EAT TRANSMISSION DIAGNOSIS VIDEO REFERENCE BOOKLET 

I Abbr. 1 (Select Monltor) 1 Troublecode I Item Content of Diagnosis I 

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

Trouble Code 24 indicates a problem with Duty Solenoid “C”. Therefore, check the circuit 
to duty solenoid “C” for an “open” or a “short”. 

In this case, by checking the repair history we found that there had been a previous repair 
involving the removal of the extension housing. While this might be another clue to the 
problem, we don’t want to jump to any conclusions. 
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- 

- 
BL 

- wBEzzl WB 

BL 

BR 

c3 

cl 0 

Duty solenoid C 
a2 

Our previous training taught us how to use 
the split half technique to help diagnose 
electrical problems. I’m sure you remember 
how Harry got carried away with his torch in 
the Electrical Diagnosis video program 
MSAAVI 240. 

At this point, the split half technique 
procedure was used to isolate the problem 
area in the circuit to Solenoid “C”. 

But first, we referred to the appropriate 
Subaru Service Manual, section 3-2, for the 
wire color (White & Black) and pin terminal 
location going from the Transmission 
Control Unit (TCU) to Solenoid “C”. 

Split Half Technique 

1. Use the proper wiring diagram 
2. Divide the circuit in half 

Use connector with the 
best information 

3. Check half of the circuit at a time 
4. Repeat the process until the problem 

is found 

TCU 

I 

a: @I 
c: @ 

@ 

n 

11  21314 1516171819110 
11 ~12~13~14~15~16~17~18~19~20 

Shift Control Schematic 
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An ohm meter reading of infinity indicates 
that the wire is “OPEN” between the TCU 
and the Solenoid. 

Next, using the split half technique, move to 
the intermediate connector located near the 
bellhousing. (In this case, connectors 
El 9 / B16). 

In a similar manner, using an ohm meter 
with a good body ground connection, probe 
the solenoid wire on the male side of the 
intermediate connector. This checks for 
continuity from the intermediate connector 
through the rest of the circuit. 

(* TIP: 
The Wire Harness Changes 
Color Past The Intermediate 
Connector 

Notice that the wire has changed colors 
from white with a black tracer to green with 
a red tracer. This is often the case when 
you go from the vehicle harness to a sub 
harness. 

The ohm meter is still reading infinity. This 
would seem to indicate that the harness 
between the TCU and the intermediate 
connector is probably OK at this time. 

The problem is now isolated to either the 
last section of the harness or to duty 
solenoid “C”. With what we know now, the 
previous repair inside the extension 
housing may have some impact on our 
current problem. 

Ohm Meter: Infinity (“‘0. L’l) 

Intermediate 4EA T Connector 

Probing Intermediate Connector 
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TORQUE BIND - 2 

The second problem appears identical to 
the first problem. Again the customer 
claims that the vehicle shakes and vibrates 
in turns and it is worse when the vehicle is 
in reverse. 

In this case however, the "Power Light" 
operates normally. It does not flash upon 
start up. In accordance with the complaint, 
this indicates a probable mechanical failure. 

Hook up the Select Monitor in order to road 
test the vehicle and check the electrical 
operation of Duty Solenoid "C". 

Since the Select Monitor displays normal 
fluctuating operation of the All Wheel Drive 
duty ratio, and there are no codes in 
U-check or memory, ... 

... temporarily pull to the side of the road to 
install the forced front wheel drive fuse. 
Then resume the road test. 

NOTE: THE FWD FUSE 
DEACTIVATES THE MPT 
CLUTCH OPERATION. 

Installing the front wheel drive fuse should 
deactivate MPT clutch operation. This 
eliminates an electrical problem as the 
cause of torque bind. 

Power Light "ON 'YO FF'' 

Select Monitor 

Installing FWD Fuse 
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The Select Monitor should now show a high 
duty ratio indicating that the TCU is sending 
the proper signal to Solenoid “C”. 

However, the road test indicates there is 
still no difference in the operation of the 
vehicle when the forced front wheel drive 
fuse is installed. At this point, its safe to 
assume that the binding is not being 
caused by the electrical control system. 

When the car returns to the shop we know 
that the MPT clutch is “Engaged” all the 
time. 

POSSIBLE CAUSE: This could be 
due to stuck, seized or broken 
components, or it could be due 
to incorrect hydraulic pressure. 

Next, check the MPT clutch pressure by 
attaching a pressure gauge to the MPT 
Pressure Port. Normally this installation 
would be performed on the vehicle. For 
better visability, we’re showing the proper 
installation of the gauge in the MPT 
Pressure Port. 

You can use this banjo fitting from the 
Kent Moore pressure testing kit to save 
yourselves a lot of aggravation. Alternately, 
you can use a front brake hose and union 
bolt assembly from a ’79 Subaru. 

BRAKE HOSE: P/N 799925000 

UNION BOLT: PIN 11 29251 61 

KENT-MOORE KIT: P/N J 39715 

Select Monitor 

K-M Gauge Ass’y in MPT Port 

1979 Front Brake Hose Ass’y 
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In this case, the valves in the transfer valve 
body were not damaged and moved freely. 

We attempted to activate the solenoid by 
applying battery voltage with a pair of test 
leads. Since we didn't hear a click we 
knew that the solenoid was mechanically 
inoperative, so we replaced the solenoid. 

As always, we verified the repair with a final 
road test where we noted the correct 
pressure range and the correct Select 
Mo n i t o r re ad i n g s . 

Transfer Valve Body 

Solenoid "C" 

Verifying Repair 
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SHIFT COMPLAINT - 1 

In this problem, we have a customer 
claiming that when the car is cold the 
transmission doesn’t shift out of first gear. 
Once it warms up, however, the 
transmission shifts fine. 

In order to duplicate the problem, we had 
the customer leave the vehicle over night. 

In this case, the “Power Light” operates 
normally and does not flash upon start up. 
In accordance with the complaint, this 
indicates a probable mechanical failure. 

(e TIP: 
To determine a mechanical, 
hydraulic or electrical 
problem you can use two (2) 
test lights to monitor the 
electrical operation of the 
shift solenoids. Label the 
test lights 1 and 2 corres- 
ponding to solenoid 1 and 2. 
Perform a road test. If the 
lights show the proper 
sequence there isn’t an 
electrical problem. Therefore 
it must be a mechanical or 
hydraulic problem. On 
applicable vehicles, the 
Select Monitor can be used 
simultaneously, but it reacts 
slower than the test lights 
which read actual shift 
solenoid operations. 

XT6 

Power Light Comes “ON” Normally 
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Shift Problem Diagnostics 

This symptom can be isolated by either of the two following methods: 

Select Monitor 
Test Lights 

The Test light method can be used with all 4EAT equipped vehicles. The Select Monitor 
can only be used on vehicles that have an available 4EAT Select Monitor cartridge. 

The object of both methods is to compare actual shift points with the displayed TCU 
(transmission control unit) outputs. For example, if the Select Monitor or test lights display 
a normal 1,2,3,4 upshift, but the transmission stays in first gear, or has any other abnormal 
shifting characteristic, the cause is a hydraulic/mechanical one. If the displayed TCU 
outputs correspond with the abnormal shifting characteristics, the cause is electrical in 
nature and would most likely be a TCU input problem such as the throttle position sensor 
or speed sensor. A possible but less likely cause is the TCU itself. 

Procedures for Select Monitor Diagnosis 

1. Make sure the vehicle is within the proper temperature range before conducting 
any tests. 

2. Attach the Select Monitor and insert the correct model year and type cartridge. 

3. Start the engine. 

4. Turn on the Select Monitor and access the 4EAT side of the cartridge. 

5. ”Call Up” or scroll to the screen that displays the word “GEAR”. 

6. Place the select lever in “D” range. The number “1” will appear on the display 
designating first gear. 

7. Drive the vehicle and observe the gear change display on the Select Monitor compared 
to the actual transmission gear changes. 

NOTE: THE SELECT MONITOR WILL REACT SLIGHTLY SLOWER TO 
ACTUAL TRANSMISSION GEAR CHANGES. THIS IS DUE TO THE 
FACT THAT THE INFORMATION DISPLAYED ON THE SELECT 
MONITOR IS PROCESSED INFORMATION. 

14 
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Procedures for the Test Light Diagnosis 

1. Make sure the vehicle is within the proper temperature range before conducting 
any tests. 

2. Locate the intermediate wiring harness connector between the TCU and the 
transmission. It is found in the engine compartment near the front of the bellhousing. 

3. Probe the wires in the intermediate connector for shift solenoids 1 and 2 with jumper 
leads long enough to reach inside the passenger compartment. 

4. Attach the probe end of the test lights to the other end of the jumper leads. 

5. Attach the grounding clamps of each test light to a good body ground. 

6. With a piece of masking tape or the like, mark each test light to correspond with the shift 
solenoid it is monitoring. 

7. With the selector lever in “D” range, drive the vehicle and observe the On/Off pattern of 
the test lights. A normal On/Off pattern should match the shift control chart found in the 
Subaru Service Manual ( Sec. 3-2) or on page 18 of this booklet. It is advisable to have 
a helper come along on the road test to monitor test light operation due to the fact that it 
can be a distraction while driving. 

TCl 

< = i l k  
Test Light (Sol 2) 

Test Light (Sol 1) 
-‘’ Ground 
w,, Clamps 

ATF Temp. sensor 

Shift solenoid No. 1 

Shift solenoid No. 2 

Shift solenoid No. 3 

Duty solenoid A 
(Line pressure) 

Duty solenoid B 

Duty solenoid C 
(Transfer clutch) 

GND 

(Lock-up) 
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NOTE: REFER TO THE APPROPRIATE MODEL YEAR SERVICE MANUAL 
FOR PROPER WIRE COLOR AND CONNECTOR LOCATION IN ORDER 
TO PERFORM THE ABOVE PROCEDURE. 

It is important to point out that when applicable, it doesn’t matter whether you use the 
Select Monitor or the test lights. Both procedures monitor the TCU outputs which 
electrically control shift solenoids 1 and 2 by energizing and de-energizing them. The 
combination of these solenoids being energized and de-energized allow pilot pressure to 
be delivered to shift valves “A” and “B” in order to change their position in the valve body, 
The combining movement of these valves in turn delivers line pressure to the 
corresponding hydraulic components to create shifts or gear changes. 

Electrical Problems 

An electrically related problem will display 
a flashing “POWER” light (16 flashes) 
upon start up and quite possibly a 
code in memory. 

Some electrical failures that can cause a 
shifting problem are: 

1. Poor harness or pin connections. 

2. Shorted transmission harness wires 
(shorted to the case where they enter 
the transmission or the internal 
transmission harness could be rubbed 
through by the forward clutch drum). 

3. Shorted or open shift solenoids. 

4. A failed TCU. 

Mechanical Problems 

A mechanical problem will not cause the 
“POWER” light to flash 16 times upon 
start up and there probably won’t be any 
codes in memory. The most common 
types of mechanical failure causing a 
shift problem are: 

1. Bound or stuck shift valves 
(“A” and “B”). 

2. A mechanically failed shift solenoid. 

3. A seized servo piston. 

4. A component failure. 

16 
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Since the Select Monitor can’t be used on 
an XT6, we’ll go to the intermediate 
connector and attach a pair of test lights in 
parallel with shift solenoids “1” and “2”. 

In addition to the test lights, we’ll hook up a 
pressure gauge to the band “Two-apply” 
(2A) port before we road test the vehicle. 

NOTE: THE BAND ACTIVATES 
2ND GEAR. 

When the band is applied, the One Way 
Clutch 1-2 freewheels and 2nd gear is 
engaged. 

The test lights are being used to verify that 
the TCU is sending the proper signals to 
the transmission solenoids “1” and “2”. 

Intermediate TCU Connector 

“Two Apply” Port 

Test LightdPressure Gauge 
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ASSUMPTION 

Low Apply Pressure Can be Caused By: 

Solenoid #1 
Solenoid #2 
Shift Valve “A” 
Shift Valve “B” 

As the car is returned to the shop, we know 
that the “Two-apply” pressure to the Band 
is low. This could be due to a mechanical 
problem in the valve body with one or more 
of the solenoids or valves. More specifically 
with shift solenoids #1 and #2 or with shift 
valves “A” and “B” . 

In this case, the next step is to remove the 
valve body from the vehicle in order to 
inspect the shift solenoids and the shift 
valves. 

When we attempt to activate each solenoid, 
we hear a click. This indicates that the 
solenoids are mechanically and electrically 
good. 

NOTE: THE SHIFT SOLENOIDS 
DON’T CYCLE LIKE A DUTY 
SOLENOID. AFTER THEY 
ARE ACTIVATED, THEY 
REQUIRE HYDRAULIC 
PRESSURE IN ORDER TO BE 
RESET. THEREFORE, WHEN 
BENCH TESTING, USE A 
SUITABLE PROBE TO PRESS 
THE SOLENOID PLUNGER 
INTO PLACE BEFORE 
TESTING. 

Removing Valve Body 

Valve Body 

Shift Solenoids # I ,  #2, #3 
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As we examine the valve body, however, 
we first find evidence of contamination and 
then find that shift valves "A" and "B" are 
binding in their bores. 

At this point, we thoroughly cleaned and 
inspected all of the valve body components. 
We also flushed the transmission cooler. 
We then reassembled and installed the 
valve body as described in the Subaru 
Service Manual, section 3-2. 

Finally, we road tested the vehicle to verify 
that the problem was resolved. 

Shift Valves "A " 8; "B" 

Installing Valve Body 
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We also found the planetary gears blued 
and stripped. 

In addition, the needle bearings were 
damaged and the selective plastic thrust 
washers were melted. This was the cause 
of the noise and shifting problem. 

ASSUMPTION: FAILURE CAUSED BY 
INADEQUATE LUBRICATION. 

In this last example, the evidence indicated 
that the failure was caused by a blockage in 
the lubrication circuit. After assessing the 
damage, we drew up a parts list. 

When the new parts were received we 
cleaned up the cases and other reusable 
parts. Reassembly followed the steps as 
outlined in the Service manual, section 3-2. 

NOTE: PLEASE PAY PARTICULAR 
ATTENTION TO A THE 
CRITICAL REASSEMBLY 
STEPS WHICH FOLLOW 
REGARDING THE SEAL 
RINGS, ONE WAY 
CLUTCH 1-2, AND ONE 
WAY CLUTCH 3-4. 

Damaged Planetary Gearset 

Damaged Bearingsflhrust Washers 

Replacement Parts 
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Finally, check for proper rotation of the 
OWC 1-2. Looking down at the forward 
clutch drum installed in the case, it should 
rotate clockwise (CW) and lock counter 
clockwise (CCW). (For greater clarity, the 
forward clutch drum is shown out of the 
case.) 

Rotating 0 WC 1-2 Clockwise (C W) 

Whenever installing OWC 3-4 confirm 
proper direction of the ridge. 

0 WC 3-4 Assembly 

Install the OWC 3-4 in its outer race, 
(also known as the forward clutch 
hub). With the splines of the forward 
clutch hub facing downward, the 
OWC 3-4 is installed with the ridge 
facing upward. 

Installing 0 WC 3-4 

Then check for proper rotation of the 
OWC 3-4 inner race (also known as 
rear internal gear). It must rotate 
clockwise (CW) within the forward 
clutch hub when viewed from the 
front and lock when rotated counter 
clockwise (CCW). 

Checking 0 WC 3-4 Rotation (C W) 
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Note that the job doesn’t end here. Just 
fixing the transmission won’t necessarily 
solve the problem. You must find and fix 
whatever caused the transmission to fail. 

Don’t forget to disassemble the valve body. 
After all the valve body components have 
been thoroughly cleaned ,. . . 

... lubricate all the valve body components 
in clean ATF and check that all of the 
valves slide in their bores under their 
own weight by tilting the valve body. 

Finally, follow the details in service bulletins 
16-35-89 and 16-43-90 for proper torque 
converter instal lation. 

Whenever there is a severe contamination 
problem, flush the transmission cooler, 
and install the auxiliary transmission filter 
kit appropriate for the particular VIN as 
outlined in service bulletin 16-51-92R. 

Finally, road test the vehicle to verify that 
the problem is resolved. The transmission 
shifts normally and the noise is gone. 

Sliding Shift Valves 

Installing Torque Converter 

Transmission Cooler Filter 
(Under Car View) 
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CONCLUSION 

As you saw, it is relatively easy to trouble 
shoot the 4EAT System. Just follow these 
simple steps: 

Verify the problem 

Follow the recommended 
safety precautions 

Start with the basic diagnostic 
procedures 

Correct the problem 

Verify the repair 

Clear the memory. 

This concludes our program. Should you 
have any questions, refer first to this video 
reference booklet, and then to the other 
reference materials mentioned throughout 
this program. 
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NOTES: 
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APPENDIX 

This section contains supplemental infor- 
mation not found in the video program. 

OIL COOLER OUTLET PIPES 

The factory original style oil cooler outlet 
pipe was only a flared union fitting. It did 
not contain a torque converter drainback 
check ball. 

A modified oil cooler outlet with a check 
valve is available as a replacement for 
the original flared fitting. 

Current factory production includes the 
check ball. 

CAUTION: DO NOT ADD THE 
MODIFICATION KIT TO 
UNITS THAT ALREADY 
HAVE A BANJO STYLE 
FITTING ON THE OIL 
COOLER OUTLET PIPE. 
THIS WILL CAUSE 
MAJOR INTERNAL 
TRANSMISSION 
DAMAGE. 

TIP: 
The 4EAT transmission has 
been in service since the 
87 1/2 XT and it is basically 
unchanged. There is more 
detailed background material 
in the 1987 XT Service 
Manual than in later 
manuals. 

Original Factory Style 

Dealer Modification Kit 

Current Factory Production 
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TORQUE BIND CAUSED BY SEIZED MPT CLUTCH. 

The MPT Clutch can become seized due to excessive slippage caused by teflon seal rings 
which are pinched and split from a previous repair for a different complaint/procedure. The 
latter complaint of binding may have been preceded by a complaint of no 4WD application. 
This would only be noticeable in conditions that would have required 4WD to keep the front 
wheels from breaking loose. 

1. The “POWER” light does not flash upon start up indicating a probable 
mechanical failure. 

2. Installation of the front wheel drive fuse makes no difference. 

3. The Select Monitor shows normal operation of 4WD duty. However, there is a 
code for speed sensor ‘‘1” in memory due to the fact that some wheel slippage 
had occurred when the MPT clutch had been slipping before it seized. A quick 
check of both speed sensors as compared to the speedometer all show 
approximately the same speed. 

4. MPT clutch pressure checks show lower than specifications. 

5. A resistance check of the duty solenoid “C” circuit shows that the circuit is complete 
and the solenoid is within resistance specifications. 

6. Disassembly of the transfer housing reveals an overheated and seized MPT clutch. 
In addition, the teflon seal rings are pinched, cut, and deformed. 

NO UPSHIFT CAUSED BY SHORTED/OPEN SHlFr SOLENOID WIRE. 

Transmission is in fail safe: third speed and reverse only. A definite indication of an 
electrical failure. 

1. Power light flashes upon start up indicating an electrical failure. 

2. Select Monitor displays affected shift solenoid circuit code in memory and U-check. 

3. Check the solenoid circuit for an open or a short. 

4. Perform split half technique to find problem area of harness. 
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NORMAL TRANSMISSION CHARACTERISTICS: 

1. Vehicle doesn’t shift into 4th until preset operating temperature is reached 
. (Approx 50° F.) 
2. Torque bind is always there to some extent with 4WD 
3. The 2-3 shift can feel more like a “slide” than a shift 

SIX-STEP TROUBLESHOOTING METHOD 

1. Verify the problem 
Does the problem exist? 

2. Determine related symptoms 
What else doesn’t work? 

3. Isolate the problem 
Narrow diagnosis to a specific circuit 

4. Identify the Cause 
What is wrong in the circuit 

5. Repair the problem 
Fix what is wrong 

6. Verify the operation 
Does it work 

SPLIT HALF TECHNIQUE 

1. Use the proper wiring diagram 
2. Divide the circuit in half 

Use connector with the best information 
3. Check half of the circuit at a time 
4. Repeat the process until the problem is found 

NOTE: WHENEVER ANY INTERNAL TRANSMISSION REPAIRS ARE 
PERFORMED, YOU MUST ALWAYS BACKFLUSH THE 
TRANSMISSION COOLER. 
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SERVICE BULLETINS 

BULLETIN #DATE 
16-28-87 10-1 2-87 
16-29-87 10-1 9-87 
16-31 -89 01 -30-89 
1 6-35-89 1 1 -30-89 

03-44-89 09-20-89 
16-36-90 02-26-90 
16-37-90 03-26-90 
16-39-90 04-09-90 

16-40-90 
16-42-90 
16-43-90 
16-47-91 
1 6-48-9 1 
1 6-49-9 1 
16-50-92 
16-51 -92R 
16-52-92 

04-09-90 
08-20-90 
07-30-90 
05-28-9 1 
05-1 5-91 
12-31 -91 
03-06-92 
03-1 5-92 
04- 1 4-92 

TITLUSU BJECT 
Proper Operation of 4EAT Gear Shift Lever 
Automatic Transmission Control System 
Extension Case Rear Oil Seal Installation 
4-Speed Automatic Transmission Torque 
Converter Installations 
Transmission Case Check Balls Leaking ATF 
4EAT Slow Engagement 
Driveline Binding During Sharp Turns at Low Speed 
How to Remove Broken Pieces of Dipstick from 
Transmission Assembly 
4EAT Slow Engagement - Service Bulletin Correction 
Flushing the Transmission Oil Cooler 
Torque Converter Seating 
Manual Valve Stopper Retrofit 
4EAT Slow Engagement (Improper Repair Procedures) 
4EAT FWD and 4WD Brake Band Adjustment on Car Servicing 
One Way Clutch Operation 
4EAT ATF Auxiliary Filter Installation 
Reduction Gear and Transfer Gear Phase Matching 
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SELECT MONITOR DATA SHEET 

Engine idle after 
warm-up 

Key "ON" Engine cold 
Ambient TemD. 

TECHNICIAN 
VIN # ENGINE # TRANS # 
MILEAGE DATE PROD. DATE 

158-230 
Deg F 

MOD MODE NAME TEST TESTCONDITIONS 1 PERFSTD 1 RESULTS 1 ABBR I UNITS 
I I 

00 

01 

- 
E-4AT 

4WD YEAR Key "ON" +- Mode Display 

Battery 
Voltage 

Engine idle after Battery 
warm-up I Voltage I 

02 

03 

- -? 
VSP2 

VSP2 Khm 

Compare with Mode 04 
& smedometer I I Vehicle speed 

sensor 1 

Vehicle speed 
sensor 1 

Compare with Mode 05 
& speedometer I I 

04 
- 

05 

Vehicle speed 
sensor 2 

Compare with Mode 02 
& speedometer 

Compare with Mode 03 
& speedometer 

Vehicle speed 
sensor 2 

06 Engine RPM Compare with 
tachometer in car 
Key "ON" Engine cold 
Ambient Temp. ATF 

Temperature 
Sensor 

ATFT Deg F 07 

ATF 
Temperature 
Sensor 

08 

ATFT I Degc 
Engine idle after 
warm-up I 

Voltage will 

IECU 1 Key "ON" change smoothly 
Engine "OFF" Compare it to 

Road testing car 
Will see each gear 

09 

- 
10 
- 

11 

Throttle Sensor THV V 

GEAR I ---- Gear Position 

Throttle closed 
100% 

Throttle open 
1 0% 

Engine warm key "ON" 

Engine 'OFF" 

Line Pressure 
Duty 

PLDTY I % I Engine idling I Released 5% 1 I 
12 

- 

13 

- 

14 

Lock-Up Duty 
LUDTY I .Yo Driving at 50 mph 1 Lock-up 95% I I 

Engine warm 
AWD Duty 4WDTY 

Key "ON" in "D" Full 

warm-up 760 MMHG 
sea ievei 

1 MMHG Atmospheric 
Sensor 

Bo 

B1 

- 
Current trouble code I _---__--_------ I Self Diagnosis 

Self Diagnosis I Previous trouble code 
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ABS-2E SYSTEM DESCRIPTION 

Overview 
In the past, Subaru vehicles have been fitted 
with either of two anti-lock braking systems: 
one is a Robert Bosch unit; the other is the 
ABS-2SL system from Nippon ABS Limited. 
Now there is a new anti-lock braking system 
manufactured for Subaru by Nippon ABS 
Limited. 

The new Nippon system is designated 
ABS-2E. This system uses ABS components 
also found in previous anti-lock braking 
systems. These are as follows: 

4 tone wheels 
4 wheel speed sensors 
hydraulic control unit (HCU) 
electronic control unit (ECU) 
ABS warning light 

The HCU incorporates two relays, three 
solenoid valves, a mechanical valve, and a 
fluid pump and motor. 

NOTE: The Service Manual refers to the 
solenoid valves in the HCU as 
“magnet valves.” In the ABS-2E 
videotape and in this VRB we 
use “solenoid valve” because it 
is a name more commonly used 
in the US.  market. 

Like its predecessors, ABS-2E is a four- 
sensor, four-channel system. However, it is 
smaller and lighter than the earlier designs. In 
addition, the ABS-2E system incorporates 
improvements in the areas of trouble code 
memory, self-diagnostics, inspection, and 
maintenance. 
The ABS-2E system will appear in production 
with the start of the 1993 model year. It will be 
available on the Legacy model, if equipped 
with an automatic transmission. Also, every 
lmpreza that has anti-lock braking will be 
fitted with the ABS-2E system. 

~~I - -- ~- I 

Subaru ABS Hydraulic Control Units 

ABS-PE HCU and ECU 

An ABS Wheel Speed Sensor 
and Tone Wheel 
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ABS-2E SYSTEM DESCRIPTION 

1. 

2. 

3. 

4. 

ABS-2E System Differences 
The ABS-2E system differs from the earlier 
ABS designs in four ways: 

Earlier designs used four solenoid 
valves. The ABS-2E hydraulic control unit 
(HCU) uses three solenoid valves and 
one mechanical valve. 
Its electronic control unit can store up to 
three trouble codes, rather than just one. 
The number of separate error conditions 
the ECU can recognize has been 
increased. That means there are more 
trouble codes available. 
There is a revised bleeding procedure. ABS-PE Hydraulic Control Unit 

Notes 
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ABS-2E SYSTEM DESCRIPTION 

The Mechanical Valve 
In the ABS-2E hydraulic control unit, the 
fourth solenoid valve has been replaced by a 
mechanical valve containing a plunger piston. 
This mechanical valve controls the left rear 
hydraulic brake circuit. 

CHAMBERS & CONNECTIONS 
In the right side of the valve, is a pressure 
equalization chamber. The head of the 
plunger piston divides this chamber in half 
(zones A and B in the diagram). If pressure in 
both halves of the chamber is equal, spring 
tension keeps the plunger piston in the 
“home” position, all the way to the right. 
The right half of the chamber is connected to 
the master cylinder (port 2) and to the pump 
in the HCU (port 6). The left half of the 
pressure chamber is connected to the right 
rear hydraulic circuit (port 5). 
During conventional braking, the master 
cylinder pressurizes both sides of this 
chamber. However, if pressure in the left half 
of the chamber is lower than pressure in the 
right half, the plunger piston is allowed to 
move to the left. 

w 

Mechanical Valve Components 

The other side of the mechanical valve 
Zontains a passage (zone E). One end of this 
lassage is connected to the master cylinder 
port 1); the other side is connected to the 
lump (port 3). The passage is also connected 
hrough a pressure port to a second pressure 
:hamber (zone D). This chamber is 
Zonnected to the left rear hydraulic brake 
:ircuit (port 4). Also in this chamber is a 
second piston, piston 2. Piston 2 is connected 
o the plunger piston by means of a pushrod. 

Plunger Piston 
P B Port / I \ 

E Pressure D Piston2 Pushrod 
I / 
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ABS-2E SYSTEM DESCRIPTION 

ABS Operating Modes 
To illustrate the functioning of the four 
operating modes of this ABS system, the next 
four pages show the system diagram with the 
mechanical valve in the appropriate position 
for each mode. For clarity, we assume that 
the ECU is operating only the solenoid for the 
right rear brake circuit. Recall that this circuit 
also effects the left rear brake circuit through 
the mechanical valve. 

NORMAL BRAKING 
Driver depressing pedal 
ECU passive (monitoring) 
Zero current in solenoid valves 
Pump off 
Plunger piston full right, pressure port 
open 
Master cylinder pressure supplied to all 
wheel cylinders 

Normal 
Braking 
Mode _ -  

1; I 

I 
I - -  
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ABS-2E SYSTEM DESCRIPTION 

PRESSURE REDUCE 
Pump pressure raising pedal 

Pump running 

ECU controlling solenoid valves and pump 
Full current in the right rear solenoid valve 

Plunger piston moves left, closes pressure 
port; system balances the two rear wheel 
cy I i nd e rs 
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ABS-2E SYSTEM DESCRIPTION 

PRESSURE INCREASE 
Driver pressing pedal, pedal falling 
Zero current in solenoid valves 
Pump off 
Master cylinder pressure applied to right 
rear wheel circuit, raises pressure 
Plunger piston begins to move right, opens 
pressure port, master cylinder pressure 
drives plunger piston full right 
Full master cylinder pressure applied to 
the left and right wheel cylinders 

NOTE: If necessary, the ECU cycles 
each brake circuit through the 
various ABS modes as required 
to control wheel lock-up. 

9 



ABS-2E 

ABS Self-Diagnostics 
The ABS-2E electronic control unit, or ECU, 
can store up to three trouble codes in its 
memory. It does this whenever it detects an 
out of range signal in any of its inputs. 
When a fault condition is active, the ECU 
goes into “fail-safe” mode and turns on the 
ABS warning lamp. The brake system then 
functions only in conventional mode. 
If the fault condition is caused by an 
intermittent problem, the ABS warning lamp 
may go off at the next ignition switch “ON- 
OFF” cycle, but the code will still be stored in 
the ECU’s memory. 

D IS P LAY I N G CODES 
To display any stored codes, use the following 
procedure: 

1. Remove the small kick panel on the 
lower driver’s door “A’ pillar. 

2. Enter ABS system diagnostic mode by 
jumpering terminal L in the ABS check 
connector to body ground. Check the 
schematic in the service manual to 
identify terminal L. Note: Some models 
have a grounding lead attached to the 
check connector. 

3. Turn the ignition switch to “ON.” 
4. Observe the ABS warning lamp. It will 

begin to flash out one or more codes. 
When you enter diagnostic mode, the ECU 
displays the newest code first, then the 
second code, and then the oldest. 

DIA G N 0s TICS 

Removing the Trim Panel 

The ABS Check Connector 

Grounding Terminal L, ABS Check Connector 
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ABS-2E DIA GNOSTICS 

Each code display cycle begins with the start 
code “eleven.” After code 11, the ECU 
displays any stored trouble codes. When you 
see code 11 again, you know the ECU is 
repeating the cycle. 

INTERPRETING CODES 
Each code is made up of long and short 
flashes, just like those used by the fuel 
system. Count each long flash as 10, each 
short flash as one. 
For example, if the lamp flashes one long and 
one short-that represents code 11. If it 
flashes two long and one short-that is code 
21. 

SELF-TESTS 
Each time the ignition switch is turned from 
“OFF” to “ON,” the self-diagnostic function 
begins to look for fault conditions. These self- 
tests occur in two stages: one at key “ON” 
and another as soon as the vehicle has been 
driven at a speed of 6 miles per hour or more 
for 20 seconds. 
Assume that a particular vehicle has no ABS 
codes stored. If the ECU detects a fault 
condition, it goes into fail-safe mode and turns 
on the ABS warning lamp. In fail-safe mode, 
the ABS system is essentially shut down and 
completely passive, while the brake system 
operates conventionally. The system remains 
in fail-safe mode until the ignition switch is 
turned to “OFF.” 
The next time the ignition switch is turned to 
“ON,” the ECU again initializes and looks for 
fault conditions, first at key “ON,” and again 
after 20 seconds at 6 miles per hour or more. 
If the fault condition is still there, the ECU 
simply returns to fail-safe mode. 

NOTE: Even though the ECU can store 
up to three codes, this can 
happen only if at least two of the 
fault conditions are intermittent. 

This means the ECU stays in fail-safe mode 
as long as the first fault condition remains in 
effect, and will neither detect nor store in 
memory any additional fault conditions. If the 
first fault condition clears, the ECU again 
exercises active ABS control at the next key 
“ON .” 

One Fault Code Stored in Memory 

If a second fault condition occurs, the ECU 
will then store the second code. 

Two Fault Codes Stored in Memory 
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ABS-2E DIAGNOSTICS 

To get a third code into memory, the second 
fault condition must also be intermittent. 
When it clears, the ECU can come out of fail- 
safe mode at the next ignition "ON-0FF"cycle. 
At that point, the ECU can detect, then store 
the third code. 
If the ECU detects another fault condition 
once three codes are in memory, the newly 
arriving code displaces the oldest stored 
code. The newest code takes the first place in 
line for display. 

CLEARING CODES 
To clear the memory of all stored codes, 
alternately disconnect and reconnect the 
jumper between ground and terminal L in the 
ABS check connector. Do this three times in 
the span of about 12 seconds. 

TIP: 

Trou b 

At the moment the ECU clears 
its memory, you can hear the 
relays in the HCU cycle once. 

eshooting Process 
To troubleshoot ABS systems, it's best to 
follow a step-by-step procedure like the one 
on page 31 of the 1992 Legacy ABS-2E 
Service Manual Supplement. 

" x x  _&" "llxx 

Three Fault Codes Stored in Memory 

7efer to the Service Manual for Diagnostic Information 
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ABS-2E DlAG NOSTICS 

Check the tires to confirm that they are the 
correct tires for the vehicle, that they are in 
good condition, and that they are inflated to 
the correct pressure. 

If you find something wrong at this stage, 
correct it and see if it eliminates the reported 
symptom. If not, continue to Step 3. 

Step 3 is “Self-diagnosis.” At this time, put the 
ECU into self-diagnostic mode, and monitor 
the ABS warning lamp for trouble codes. 
If the lamp functions properly and there are no 
trouble codes stored, you will see a 
continuously flashing Code 11. In that case, 
go to the General Troubleshooting Chart. 
There you will find separate procedures for 
the following symptoms: 

brake pedal vibration and noise 
excessive stopping distance 
too much or too little pedal travel 
inoperative ABS system 
frequent ABS operation 

Checking Tire Size and Type 

Checking Tread Depth 

Checking Inflation Pressure 
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DIAGNOSTICS 

Faulty solenoid valve circuit(s) in hydraulic unit. 

ABS-2E 

Front right wheel control 

Front left wheel control 

Proceed to Step 4 in the diagram if the ECU 
has stored one or more codes, or if the ABS 
warning lamp is malfunctioning. Step 4 directs 
you to “troubleshoot in accordance with 
trouble code.” That means, turn to Section T6 
and look for the specific chart that matches 
the trouble code you recorded. There is a 
chart in Section T6 to cover every possible 
ABS trouble code. 

A table lists all of the codes, tells you where to 
look for diagnostic information, and 
summarizes the reason for the trouble code. 
Notice that in some cases you have to look all 
the way over to the right column to find out to 
which component a specific trouble code 
refers. 
Once you’ve identified a specific trouble code, 
the Basic Troubleshooting Procedure tells you 
what to do next: 

1. Follow the troubleshooting steps in the 
chart. 

2. Make the necessary repair. 
3. Clear the memory. 
4. Repeat the self-diagnostic check. 

33 

[Warning light OFF] 

[T6FO] 

0 
[Warning light ON] or 
[Trouble code output] [TGBO] 

l -  
I I 

I I I 28 

Checking a Wheel Speed Sensor Circuit 

In all cases, road test the vehicle when the 
preceding steps are done. This is necessary 
because some codes will not set until vehicle 
speed has been driven at six miles per hour 
or more for at least 20 seconds. 

NOTE: Do NOT substitute spinning the 
wheels on the service lift for a 
road test. On FWD vehicles, this 
can cause the ECU to incorrectly 
set a fault code. 

Contents of diagnosis I 
Trouble in the warning light drive circuit 
(Warnina liaht is not on for 1.5 seconds after iqnition switch is on ) 

Trouble in the warning light drive circuit. 

Start code: 
a. Trouble code is shown after start code. 
b. Only start code is shown in normal condition. 

Faulty ABS sensor 
(Open circuit or input voltage excessive) 

I I Front right wheel sensor 

I Front left wheel sensor I 
I 1 Rear right wheel sensor 

I I Rear left wheel sensor 

Rear right wheel sensor 

~~~~ 

Faulty ABS sensor 
(When there is no open circuit or speed signal 
input.) 

I Rear left wheel sensor I 
Faulty tone wheel etc. I 

Partial list of Trouble Codes From 1992 Legacy Service Manual 
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ABS-2E PROCEDURES 

The difference between the two distances 
(pedal depressed, pedal released) must be 
less than 3.75 inches (95 mm). If it is greater 
than that, there is air trapped in the HCU. 
Expel this air using Sequence Control 
(explained in the next section of this VRB). 

SEQUENCE CONTROL 
Sequence Control is the name of a mode in 
which the system automatically runs the HCU 
pump motor and cycles the solenoid valves. 
The Sequence Control actions help to purge 
air out of the hydraulic control unit. 
To activate Sequence Control, proceed as 
follows: 

1. With the ignition off, jumper both the “L” 
and “K” terminals in the ABS check 
connector to ground. 

2. Turn the ignition switch to ON and watch 
the ABS warning lamp. 

3. When the lamp goes off, immediately 
press and hold the brake pedal. 

4. The ECU now runs the pump and cycles 
all of the solenoid valves. You will hear 
and feel this happening. 

5. When you hear the pump stop, you know 
Sequence Control is done. Release the 
brake pedal and turn the ignition to OFF. 

When you have completed Sequence Control, 
bleed all four brake circuits again. Top off the 
master cylinder reservoir after bleeding each 
circuit. Then road test the vehicle at low 
speed. Apply the brakes hard two or three 
times to make sure that the brakes are 
working properly. 

Pedal Effort Gauge (SOA 636500) 

Adding Brake Fluid to the Reservoir 
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ABS-2E 

3/16 STEEL 
BRAKE LINE 

PROCEDURES 

3/16 INVERTED 
FLARE TO 1/8 NPT 

TO 1/8 ~ 

HNPT REDUCER ' 

COMPRESSION 
UNION 

---- @ 

HCU Pressure Check Set-up 

10MM X 1.0 
FITTING 

I 

Doing an HCU Pressure Check 

3/16 STEEL 
BRAKE LINE 
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ABS-2E PROCEDURES 

When 
Decompressed CIRCUIT Initial Value 1 

DESCRIPTION 
When Sequence Control starts, the left front 
solenoid cycles first, then the right front 
solenoid, and finally the right rear. As the right 
rear solenoid works, pressure in the left rear 
brake circuit is simultaneously regulated by 
the mechanical valve. 
It is not necessary to exactly match the values 
in the pressure table during your tests. The 
important thing is that you observe the 
sequence shown in the table below: 

When 
Compressed 

1. INTITAL VALUE: the hydraulic circuit 
pressurizes as you press the brake pedal. 

2. WHEN DECOMPRESSED: the circuit 
automatically loses pressure as the HCU 
cycles the solenoid valve to pressure 
reduce mode. 

regains pressure (at least equal to the 
initial reading) as the system returns to 
pressure increase mode. 

3. WHEN COMPRESSED: the circuit 

Front Brakes 

Rear Brakes 

498 psi (3,432 kPa) 

498 psi (3,432 kPa) 

71 psi (490 kPa) 

71 psi (490 kPa) 

498 psi (3,432 kPa) 

498 psi (3,432 kPa) 

ANY 

The pressure check is repeated for each of 
the four HCU pressure output ports. Recall 
that three of the brake hydraulic circuits are 
controlled by solenoid valves (all but the left 
rear circuit). If a check of any one of these 
circuits yields incorrect pressure readings, this 
may indicate a non-functioning solenoid valve. 

498 psi (3,432 kPa) 498 psi (3,432 kPa) 498 psi (3,432 kPa) 

Typical incorrect readings are shown in the 
two tables below. In the first example, the 
pressure does not decrease from the initial 
value. In the second example, the pressure 
fails to reach the initial value at the start of 
Sequence Control. 

CIRCUIT 

Compressed When I When I Decompressed 1 CIRCUIT I Initial Value 

When When 
Decompressed Compressed Initial Value 

Less than r I 498 psi (3,432 kPa) I 71 psi (490 kPa) 

Example 1: Pressure does not decrease; may indicate faulty solenoid valve 

Less than 
498 psi (3,432 kPa) 

Example 2: Pressure does not reach initial value at start of Sequence Control 
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ABS-2E PROCEDURES 

Conclusion 
Effective diagnosis of the ABS-2E system 
depends on a logical, step-by-step approach. 
When you troubleshoot an ABS-2E system, 
use the appropriate service manual, follow the 
procedures, and do not skip any steps. As 
always, pay attention to the basics. Use the 
instructions in the service manual and in this 
VRB to look for fault codes, perform 
diagnostics, and properly bleed air from the 
system. When appropriate, use the HCU 
pressure check to test the functioning of the 
three solenoid valves and the mechanical 
valve. 
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AN INTRODUCTION TO 
ABS 5.3 SYSTEM DIAGNOSIS 

This Video Reference Booklet accompanies 
the videotape “An Introduction to ABS 5.3 
System Diagnosis.” It summarizes the 
information contained in the videotape. 

This Booklet provides an overview of the 
ABS 5.3 system; it covers the differences 
between the 5.3 and the 5.3i, component 
locations, a brief overview of the operation 
of the ABS 5.3, diagnostics, and the brake 
bleeding procedure. 

Before using this videotape and the 
Booklet, you should meet the following 
prerequisites: 

1. You should be familiar with basic brake 
system diagnosis and repair, including the 
brake bleeding procedure. 

2. You should know how ABS systems 
operate. 

3. You should be familiar with Subaru 
Service Manuals and be able to read the 
electrical wiring diagrams. 

4. You should know how to operate the 
New Select Monitor. 

If you do not meet these prerequisites, talk 
to your supervisor or district technical 
manager to arrange for additional training. 

V i d e o  R e f e r e n c e  B o o k l e t  3 



AN INTRODUCTION TO 
ABS 5.3 SYSTEM DIAGNOSIS 

V E R V I E W  

The ABS 5.3 is a four-sensor, four channel 
system. It controls the front wheels inde- 
pendently during ABS braking. It controls 
the rear wheels as a pair, as appropriate for 
whichever of the two wheels is turning 
more slowly. 

It was introduced in 1996 on Legacy vehi- 
cles equipped with ABS. More recently, an 
updated system, the ABS 5.3i, has been 
introduced. The 5.3i is used on the 1998 
Forester, late 1997 Legacy, and late 1997 
Impreza vehicles equipped with ABS. 

The ABS 5.3 system has improved self- 
diagnostics and trouble code memory, and 
it can communicate with OBD-I1 testers, 
such as the New Select Monitor. 

(1) ABS control module and hydraulic (5) G sensor 

(2) Proportioning valve (6) ABS warning light 
control unit (ABSCM&H/U) 

(9) Wheel cylinder 

(1 0) Transmission control moi 
AT vehicle) 

(11) Brake switch 
(1 2) Master cylinder 

le (only 

(3) Diagnosis connector (7) Tone wheel 

(4) Data link connector (for SUBARU (8) ABS sensor 
select monitor) 

ABS 5.3i System 
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AN INTRODUCTION TO 
ABS 5.3 SYSTEM DIAGNOSIS 

NIPPON Brake lines come Under Passenger's Seat 
into top of unit. Has 
brake bleeders on 
top of unit. 

in top of unit in shape 
of a square. 

in top of unit lined up 
in straight line. 

BOSCH Brake lines come Under Passenger's Seat 

ABS-2E Brake lines come Under Passenger's Seat 

19961Early 1997 Legacy 1998 Forester 

No No 

No No 

Yes No 

90-94 Legacy 

Hydraulic Unit Computer Location Long Term Memory? 

ABS-2E Brake lines come in Under Passenger's Seat Yes 
top of unit lined in 
straight line. 

come in top and two 
in side of unit. 

brake lines come in 
the side of the unit. 

brake lines come in 
the top in the shape 
of a square. 

ABSiTCS 95 Two brake lines Under Passenger's Seat Yes 
front wheel drive 
Legacy Auto only 

ABS 5.3 Motor stands upright, To the right of the glove box in the Yes 
Legacy. To the left of the steering 

colum in the Impreza. 
ABS 5.3i Motor lies down, Computer part of the Hydraulic unit. Yes 

- .  

Hydraulic Unit I Computer Location I Long Term Memory? I Select Monitor? I 

Select Monitor? 

No 

Yes 

Yes 

Yes 

1993-97 lmpreza - ABS-2E 
1997 lmpreza - ABS 5.3 
1998 lmpreza - ABS 5.3i 
1992-96 SVX - Nippon 
1998 Forester - ABS 5.3i 

ABS Applications 
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AN INTRODUCTION TO 
ABS 5.3 SYSTEM DIAGNOSIS 

8 Dah link connector (for SUBARU 

(2, Transmission control module 

@I ABS sensor @ Hydraulic control unit 
@ Proportiming vaive select monitor) @ Whedcylinder 

03 0 sensor (only AWD vehicle) 0 ABS control module 
@ Diagnosis connector (only AT vehicle) @ Brakeswitch 
@ ABS warning laht @ Tonewheei 0 Master cylinder 

03 fleiay box 

i 

ABS 5.3 System 

Although the ABS 5.3 and 5.3i systems are 
similar i n  most ways, there are a fen! 
important differences. 

On the ABS 5.3, the ABS control unit  is 
located behind and to the right of the glove 
box. With the 5.3i, the ABS control unit is 
mounted on the Hydraulic Control Unit 
(HCU). 

The Select Monitor can communicate only 
with the ABS 5.3.  The New Select 
Monitor can communicate with both the 
5.3 and 5.3i, using the appropriate car- 
tridges. 

Select Monitor (Left) and 
New Select Monitor (Right) 
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AN INTRODUCTION TO 
ABS 5.3 SYSTEM DIAGNOSIS 

O M P O N E N T  L O C A T I O N S  

Most of the ABS 5.3 and 5.3i components 
are located in the engine compartment. 
The HCU is located under the hood at the 
front right corner. It contains the solenoid 
valves used to control hydraulic pressure to 
the wheels during ABS braking, as well as 
the motor pump assembly and the relays. 
In the 5.3i version, the ABS control unit is 
mounted on the HCU, instead of behind the 
glove box. 

For both models, the G sensor is located 
under the center console. It senses acceler- 
ation and deceleration, so that the ABS 
control unit can compare the actual speed 
of the vehicle with the speed reported by 
the wheel speed sensors. 

DIAGNOSIS CONNECTOR 

Diagnosis Connector 

The diagnosis connector is located above 
the accelerator pedal. It can be used to 
manually read and clear trouble codes. 

Connecting Cable to Data Link Connector 

The Data Link Connector (DLC) is located 
under the dash panel on the driver’s side. It 
allows the New Select Monitor to commu- 
nicate with several of the vehicle’s systems, 
including the ABS. 

At each wheel, there’s a speed sensor and a 
tone wheel. The tone wheel provides a 
magnetic pulse to the wheel speed sensor, 
which the ABS control unit uses to deter- 
mine the speed of rotation of the wheel. 

I 

Wheel Speed Sensor and Tone Wheel 
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AN INTRODUCTION TO 
ABS 5.3 SYSTEM DIAGNOSIS 

P E R A T I O N  

Hydraulic fluid is directed from the master 
cylinder to the brake calipers at each 
wheel, where the HCU controls brake fluid 
flow by means of eight solenoid valves. 
There is an inlet valve and an outlet valve 
for each wheel. During normal braking, 
the inlet valve is open and the outlet valve 
is closed. 

There are three ABS modes: Pressure 
Decrease, Pressure Hold, and Pressure 
Increase. When the ABS control unit sens- 
es that one or more of the wheels is starting 
to lock up, it activates the ABS system and 
controls braking for the affected wheel, in 
these ABS modes. It also activates the 
motor-pump assembly. 

Pressure Decrease 
In the Pressure Decrease mode, the HCU 
closes the inlet solenoid valve, shutting off 
pressure from the master cylinder to the 
brake caliper at the affected wheel. At the 
same time it opens the outlet solenoid 
valve, releasing brake fluid pressure from 
the caliper, reducing braking at that wheel. 

DAMPER 
FROM MASTER CYLINDER CHAMBER 

RESERVOIR 

Hydraulic System - Normal Braking 

DAMPER 
FROM MASTER CYLINDER CHAMBER 

I I  n 

INTLET k l  

I 3 3  
RESERVOIR 

Hydraulic System - Pressure Decrease 
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‘ AN I N T R O D U C T I O N  TO 
ABS 5.3 SYSTEM DIAGNOSIS 

The ABS 5.3 system has extensive self- 
diagnostic capabilities. When the ignition 
switch is turned from “Off” to “On,” the 
ABS system performs an electrical self- 
check and illuminates the ABS warning 
light for 1 1/2 seconds. If there are no 
electrical problems, the system then turns 
the light off. 

ABS Warning Light 

The ABS 5.3 system performs a second 
check when vehicle speed reaches 3 mph 
(if the brake has not been applied) or 8 
mph (if the brake has been applied).  
During this second self-check, the ABS 
system operates its motor pump for 0.2 sec- 
ond and exercises the solenoids. 

If the ABS control unit does not detect any 
problems it keeps the ABS warning light 
off. If the control unit does find a prob- 
lem, it turns the ABS warning light on and 
stores one or more trouble codes. The ABS 
system then remains passive even if a 
wheel begins to lock up. 

If the problem involves one of the wheel 
speed sensors, with the ABS 5.3i, the sys- 
tem waits until the next ignition cycle 
before turning the ABS warning light on. 
If, at the next ignition cycle, the ABS sys- 
tem sees the same wheel speed sensor 
problem again, it turns on the ABS warning 
l ight and the system stays passive,  

Otherwise, the ABS system assumes there 
is no problem. 

New Select Monitor - “Each System 
Check” Selected 

If a vehicle with an ABS 5.3 or 5.3i system 
has an ABS warning light that stays on, 
you can use the New Select Monitor to 
read its trouble codes. Simply plug in the 
New Select Monitor, turn the ignition 
switch to “On,” and select “Each System 
Check” from the main menu. 

New Select Monitor - “ABSRCS” Selected 

Next, select “ABS/TCS.” 
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ABS 5.3 SYSTEM DIAGNOSIS 

10AJ1 : CHECK ALL FOUR WHEELS FOR 
FREE TURNING. 

New Select Monitor - “ABS AWD AT?” 

10AJ2 : CHECK OUTPUT OF 0 SENSOR 
USING SELECT MONITOR. 

The New Select Monitor now asks you 
whether the vehicle has all-wheel drive and 
automatic transmission. Press the “Yes” 
button, then select “Diagnostic Code(s) 
Display.” The New Select Monitor will 
display the trouble codes stored in the ABS 
memory, beginning with the most recent. 
Be sure to write down any trouble codes 
you find. 

For every trouble code, the Service Manual 

New Select Monitor - “Diagnostic Code($ 
Display” Selected 

provides a step-by-step troubleshooting New Select Monitor - ABS Trouble 
procedure. 

- 
Code Displayed 

Typical Troubleshooting 
Procedure 

AJ: TROUBLE CODE 56 DETECTION OF 0 SENSOR STICK 
- DETECTION OF G SENSOR STICK - 
DIAGNOSIS: 

Faulty G sensor output voltage 
TROUBLE SYMPTOM 

ABS does not operate. 
WIRING DIAGRAM: 
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AN INTRODUCTION TO 
ABS 5.3 SYSTEM DIAGNOSIS 

ABS warning light 
:omes on. 

gnition key position 

h i n g  

- 

Before beginning diagnosis, this Chart 
directs you to ask the customer when and 
how the problem occurred. To assist the 
service advisor with gathering the informa- 
tion needed, the Service Manual provides a 
list of additional interview questions. The 
service advisor should ask these questions, 
and write down all the information the cus- 
tomer provides. 

L? Always 
Sometimes 
Only once 

0 Does not come on 
0 When I how long does it come on? 

LOCK 
0 ACC 
0 ON (before starting engine) 

START 
On after starting (Engine is running) 
On after starting (Engine is stopped) 
Immediately after ignition is ON 

0 Immediately after ignition starts 
When advancing krnlh to kmlh 

MPHto MPI- 
0 While traveling at a constant speed km/h I MPI- 
0 When decelerating km/h to km/t 

MPHto MPF 
OWhen turning to right Steering angle : deg 

Steering time : sec 
When turning to left Steering angle : deg 

Steering time : sec 
When moving other electrical parts 

0 Parts name : 
-ition : / 

Next, the Chart directs you to perform a 
pre-inspection on the vehicle, to verify that 

the problem exists, and to check for any 
obvious causes, such as low battery volt- 
age, low brake fluid, brake drag, a worn 
brake pad or rotor, or tire problems. 

The pre-inspection also includes a check of 
the ABS electrical system: turn the igni- 
tion switch from “Off’ to “On.” If the ABS 
warning light does not come on or comes 
on and stays on, there is an electrical prob- 
lem. 

B: CHECK LIST FOR INTERVIEW 
Check The Following Items About The Vehicle’s State. 
1. THE STATE OF THE ABS WARNING LIGHT 

Check List for Interview 
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11. General Diagnostics Table 
A: SYMPTOMS AND PROBABLE CAUSES 

Vehicle pulls to either side. 

‘ehicle instability during braking 

Vehicle spins 

Long brak1ngIstopping dis- 
tance 

Wheel locks. 

~~ 

Probable faulty unitsipam 
a ABSCMBHIU (solenoid valve) 
a ABS sensor 
a Brake (caliper 8. piston, pads) 
a Wheel alignment 
a Tire specifications, tire wear and air pressures 

Incorrect wiring or piping connections 
a Road surface (uneven, camber) 
a ABSCMBHIU (solenoid valve) 

ABS sensor 
a Brake (pads) 
a Tire specifications, tire wear and air pressures 
a Incorrect wiring or piping connections 
a ABSCMBHIU (solenoid valve) 

Brake (pads) 
Air in brake line 
l i re  specifications, tire wear and air Dressures 

a Incorrect wiring or piping connections 
ABSCMBHIU (solenoid valve. motor) 

a ABS sensor 
a Incorrect wiring or piping connections 
a ABSCMBH/U (solenoid valve) I 

I ABS sensor 
a Master cviinder 

General Diagnostics Table 

If there are one or more trouble codes 
stored, the Chart directs you to retrieve 
them using the Select Monitor, and perform 
your diagnosis using the procedure speci- 
fied for the trouble codes found, making 
the appropriate repairs. 

If there are no trouble codes, the Chart 
directs you to continue your inspection 
using the “General Diagnostics Table” at 
the end of Section 4-4. 

New Select Monitor - “Clear Memory” Selected 
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After you have finished your repair, the Chart 
tells you to clear the trouble codes from 
memory using the New Select Monitor, then 
road test the vehicle and see if any new trou- 
ble codes are set. 

If a new trouble code is set, the Chart tells 
you to diagnose the problem according to the 
trouble code diagnostic procedures in the 
Service Manual. 

When there are no more trouble codes, the 
Chart directs you to confirm that your repair 
has fixed the problem, and that the ABS 
warning light does not come back on. 

Using the New Select Monitor for 
Diagnosis 

Not only does the New Select Monitor allow 
you to read trouble codes, it also helps with 
diagnosis. For example, let’s assume the 
vehicle has a trouble code 56 - Detection of 
G-Sensor Stick. Note that the New Select 
Monitor doesn’t just tell you the code num- 
ber - it also tells you which one of the four 
possible problems has caused the ABS con- 
trol module to set Code 56. 
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The Service Manual,  Part T, 
“Troubleshooting,” Section 4-4 provides 
the diagnostic procedure for trouble code 
56, Detection of G-Sensor Stick. Be sure 
you’re looking at the diagnostic procedure 
for the actual problem in this case; there 
are three other diagnostic procedures for 
trouble code 56! 

Whenever a trouble code is set, the ABS 
5.3 system stores the values of its inputs 
and outputs. Before going further with the 
diagnostic procedure, you can look at the 
data display and see what the values were, 
at the time the trouble code was set. 

To do this, select “Each System Check,” as 
before. then select “ABS/TCS.” 

When the New Select Monitor asks 
whether the vehicle has all-wheel drive and 
automatic transmission, if the vehicle is 
equipped with automatic transmission, 
press the “Yes” button. 

Now, select option # 5 ,  “Freeze Frame 
Data.” 

New Select Monitor - “Freeze Frame 
Data” Selected 

From the Freeze Frame Menu, select “Data 
Display.” The New Select Monitor will 
now give you values for 11 different para- 
meters at the time the DTC was set. In this 

example, Code 56, you would at least want 
to know what the G-sensor voltage was, 
when the code was set. You would also 
want to take note of any other values that 
are unusual. 

Example of a Troubleshooting 
Procedure 
Let’s look at the troubleshooting procedure 
described in the Service Manual for Code 
56 - Detection of G-Sensor Stick. As a first 
step, the diagnostic procedure directs you 
to “check all four wheels for free turning.” 
It asks, “Have the wheels been turning 
freely, such as when the vehicle is lifted 
up?” If so, it tells you the system is normal 
- you should just erase the trouble code. 

New Select Monitor - “Current Data Display 
and Save” Selected 

If not, the procedure tells you to use the 
Select Monitor to check the voltage output 
of the G sensor. Select Option 1, “Current 
Data Display and Save” and use it to read 
the G-sensor voltage. Depending on 
whether the voltage reading is correct or 
not, you would then troubleshoot the sen- 
sor or the circuit, following the diagnostic 
procedure in the Service Manual. 

By the way, when the diagnostic procedure 
tells you to check a connector, pay particu- 
lar attention to it. 
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Diagnosis Without the New Select 
Monitor 

In addition to diagnosis using the Select 
Monitor, the Service Manual also provides 
a procedure for diagnosis of the ABS 5.3 
without the Select Monitor. In this case, 
with the ignition switch “Off,” you would 
ground terminal 6 of the diagnosis connec- 
tor, using one of its grounding wires; turn 
the ignition switch to “On”; and count the 
ABS warning light blink codes. Then fol- 
low the procedure outlined in “Diagnostics 
Chart for On-board Diagnosis System.” 

Diagnosis Connector - Pin 4% Grounded 

Using the Trigger Option 

One of the most useful features of the New 
Select Monitor is the trigger option. When 
you’re troubleshooting an intermittent 
problem, this feature can be particularly 
useful, if you can duplicate the problem. 
The ABS control unit stores the values of 
the parameters at the moment a trouble 
code is set, in its internal memory. The 
New Select Monitor, however, can store 
data on the parameters before, during, and 
after a trouble code is set. 

From the Main Menu, select “ 2 .  Each 
System Check.” 

From the System Selection Menu select 
“ABS/TCS .” 

The New Select Monitor will now ask you 
whether the vehicle has automatic trans- 
mission (“ABS AWD AT”) Press “Yes.” 

To set up the New Select Monitor for the 
Trigger option, select “1. Current Data 
Display and Save,” at the “ABS Diagnosis” 
menu. At the Data Display Menu select 
“12 Data Display.” The system will now 
display the ABS parameters. 

New Select Monitor - ABS Parameters 
and Trigger Option 

Using the S or “scroll” key, scroll the lower 
command line so that the Trigger option 
appears. Select the Trigger option, using 
the F2 key. 

New Select Monitor Keypad 
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Next, set up the Trigger. At the Trigger 
Set-Up Menu, set the New Select Monitor 
so it captures data when a code is set. At 
the “Trigger” line, highlight “Code,” using 
the right arrow key, then press the down 
arrow key to enter this selection. 

Set the Display Point at “1/2,” so that the 
point when the trouble code was set will be 
displayed in the middle of the screen. 

Set the Time Delay so that the New Select 
Monitor will continue monitoring data for 
an additional 30 seconds after the code was 
set. This will allow you to see what the 
values of the parameters were during the 
period before the trouble code was set, 
until 30 seconds after. Press the “Yes” key 
when you have finished setting up the 
Trigger function. 

New Select Monitor - Trigger Set-Up Menu 

Press “C” to return to the Data Display 
Menu. Press “C” again to get to the ABS 
Diagnosis Menu. 

Now, at the “Current Data Display and 
Save” menu, select “12. Data Display” and 
then select the parameters whose values 
you want to save when the trouble code is 
set, using the “Yes” key and the down 
arrow key to indicate the parameters you 
want. You can set the New Select Monitor 
to save data on up to 16 parameters. Use 

the Select key (F2) to activate the Trigger 
mode. 

Drive the car on the road and duplicate the 
conditions under which the trouble code 
was set. The New Select Monitor will beep 
when it has stopped recording. 

New Select Monitor - Data Displayed Before, 
During, and After Trouble Code Was Set 

For example, the New Select Monitor 
might show that a trouble code was set 
when the wheel speeds were increasing, but 
the G-sensor voltage remained the same, 
2.3 1 volts. Ordinarily, G-sensor voltage 
should drop below 2.3 volts when the car is 
accelerating, and should rise above 2.3 
when the car is decelerating. Using this 
information, you could then troubleshoot 
the sensor and the circuit to see why the 
voltage remained constant. 
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You will need to perform the brake bleed- 
ing procedure any time air gets into the 
system or after major service is performed, 
such as replacing the HCU or the master 
cylinder. 

When bleeding the brakes, be sure to fol- 
low all the cautions and notes in the 
Service Manual ,  Part W, “Service 
Procedures,” Section 4-4. 

First, bleed the brakes the conventional 
way, in the order specified in the Service 
Manual. Put one end of a vinyl tube on the 
air bleeder port and the other end into a 
container of brake fluid. 

Setup for Bleeding Brakes 

Have a helper slowly depress the brake 
pedal and keep it depressed, while you 
open the air bleeder for 1 to 2 seconds. 
Then close the bleeder and slowly release 
the brake pedal. After 3 to 4 seconds 
repeat the procedure. Continue in this 
fashion until there are no more air bubbles 
in the fluid flowing out of the brake. 

Then tighten the bleeder screw to a torque 
of 5.8 +/- 0.7 ft.lb. (8 +/- 1 N-m). 

When all four brakes have been bled, 
depress the brake pedal and keep it in that 
position for about 20 seconds to make sure 
there is no leak in the system. Then pro- 
ceed to Sequence Control. 

Sequence Control 
With an ABS system, once you have bled 
the brakes in the conventional way, you 
have to activate Sequence Control to push 
air out of the HCU into the brake lines. 
Otherwise, air trapped in the HCU will get 
into the lines and the customer may return, 
complaining that the brakes have become 
“spongy.” During Sequence Control, the 
HCU turns on the motor-pump assembly 
and commands Pressure Decrease, Pressure 
Hold,  and Pressure Increase for  each 
caliper. 

Using the New Select Monitor, command 
Sequence Control, as follows. At the “ABS 
Diagnosis” menu, select “4. Function 
Check Sequence” and follow the directions 
displayed on the New Select Monitor’s 
screen. Command Sequence Control 
twice, in order to ensure that you have 
expelled all air from the HCU. Then bleed 
the brakes again, the conventional way, to 
remove any air pushed out of the HCU into 
the brake lines. 

New Select Monitor - “Function Check 
Sequence” Selected 
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Checking the Pedal Stroke 

Now, check the pedal stroke. With the 
engine idling, depress the brake pedal with 
the brake pedal effort gauge, at 110 lb. of 
force, and measure the distance between 
the brake pedal and the steering wheel. 

Turn the ignition switch “On” and, within a 
half second after the ABS warning light 
goes off, depress the brake pedal and hold 
it. The ABS will go into Sequence Control 
and purge air from the HCU. 

Release the brake pedal and measure it 
again. For a vehicle with ABS, brake pedal 
travel should not exceed 3 3/4 in. (95 mm). 
If the travel is more than that, there may 
still be some air inside the HCU. Perform 
the brake bleeding procedure again, using 
Sequence Control and conventional bleed- 
ing. 

Using the Brake Pedal Effort 
Gauge to Measure Travel 

When bleeding is complete, add brake fluid 
to the required level indicated on the brake 
fluid reservoir by the line labeled “MAX.” 

Finally, road test the vehicle at a low speed 
and apply the brakes hard, two or three 
times, to ensure that they work properly. 

Commanding Sequence Control 
Without the Select Monitor 

You can also command Sequence Control 
without the Select Monitor. To do this, 
with the ignition switch “Off,” ground ter- 
minals 3 and 6 of the diagnosis connector, 
using the connector’s grounding wires. 

CONCLUSION 

Effective diagnosis requires a logical, step- 
by-step approach. Be sure to use the 
appropriate Service Manual, the New 
Select Monitor, and this Video Reference 
Booklet to look for trouble codes, perform 
diagnosis, and bleed air from the system. 
That way, you should have no trouble with 
the ABS 5.3. 
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Mark your answers to the following questions and mail the quiz to Subaru Video Training Program Headquarters. 
Name 

Dealer Dealer Code 
1. The ABS 5.3 is a -sensor, -channel system. 

a. 4;2 
b. 4;3 
c. 3;4 
d. 4;4 
On the ABS 5.3i system, the ABS control unit is mounted ... 
a. 
b. 
c. 
d. Above the accelerator pedal. 
The New Select Monitor, with appropriate cartridges, can communicate with: 
a. The ABS 5.3 only. 
b. 
c. The ABS 5.3i only. 
d. 
During the Pressure Decrease mode ... 
a. 
b. 
c. 
d. 
With the ABS 5.3i, if the ABS system detects a wheel speed sensor problem, it ... 
a. Turns the ABS warning light on. 
b. Keeps the ABS system passive, even if one of the wheels begins to lock up. 
c. Waits until the next ignition cycle, and if it sees the same wheel speed sensor problem again, turns on the 

ABS warning light and keeps the ABS system passive. 
d. None of the above. 
According to the Service Manual, before beginning diagnosis of an ABS 5.3 problem, you should: 
a. 
b. 
c. 
d. All of the above. 
Without the New Select Monitor, it’s impossible to read ABS trouble codes. 
a. True. 
b. False. 
The New Select Monitor can be used to store data about the values of various ABS 5.3 system inputs and 

a. True. 
b. False. 

2.  
Behind and to the right of the glove box. 
Under the dash panel on the driver’s side. 
On the Hydraulic Control Unit (HCU). 

3. 

Both the ABS 5.3 and 5.3i. 

Neither the ABS 5.3 nor 5.3i. 

4. 
The inlet valve on the HCU is open and the outlet valve is closed. 
The inlet and outlet valves on the HCU are open. 
The inlet valve on the HCU is closed and the outlet valve is open. 
The inlet and outlet valves on the HCU are closed. 

5. 

6. 
Ask the customer when and how the problem occurred. 
Perform a pre-inspection of the vehicle’s brake system. 
Check the ABS self-diagnostic system to see if it’s working properly. 

7. 

8. 
outputs before, during, and after a trouble code is set. w 3 

k 
1 k 

b. Rise above 2.3 volts. & r 

3 

9. When a vehicle equipped with ABS 5.3 is accelerating, its G-sensor voltage should: 

c. Remain constant, at approximately 2.3 volts. .- .. 
d. None of the above. P 

10. At 110 lb. of force, with the engine idling, the brake pedal travel should not exceed: 
a. 2 1/2 in. (64 mm). w 

k b. 
c. 
d. 

2 E 
a. Drop below 2.3 volts. 9) 5 

.r 

3 3 1/4 in. (83 mm). 
3 3/4 in. (93 mm). 
4 1/2 in. (1 14 mm). 

a 
i : 
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T H E  S U B A R U  NEW S E L E C T  MONITOR 

OW TO U S E  T H E  N E W  S E L E C T  M O N I T O R  
( A  R E V I E W  O F  T H E  BASICS)  

Batteries 

The NSM uses four AA disposable alkaline 
batteries. These batteries provide power 
for memory retention, and back-up power 
supply for monitor operation. Don’t use 
rechargeable nicad batteries; they may lose 
power without warning. 

Batteries for NSM 

Cart ridges 

To diagnose any vehicle, you must install 
the correct cartridge. There are two car- 
tridges for use with the NSM, one for use 
with the most recent Subarus, and the other 
for use with earlier models. 

Cartridges for NSM 

Connecting the NSM and Using the 
Keys 
With the ignition off, connect the NSM’s 
cable to the vehicle’s data link connector. 
Then turn the ignition on before you push 
the power button on the NSM. 

The Main Menu screen appears first. You 
move the cursor to the item you want, 
using the up and down arrow keys at the 
right, then press the “Yes” key to move to 
the next screen for that function. 

Main Menu Screen 

Any time you want to back up one screen, 
press the “C” key, unless the screen directs 
you with another command. 

At the bottom of many screens are blocks 
marked “Fl” through “F4.” When these 
blocks display commands instead of F- 
numbers, you press the corresponding keys 
at the right, marked “Fl” to “F4,” to acti- 
vate the commands. For example, you can 
use the “Fl” key to save the information on 
a screen, whenever its F1 block contains 
the word “Save.” 

Whenever all four blocks contain com- 
mands, even more commands may be 
available. If so, pressing the “S” key will 
shift the visible commands so the hidden 
ones become visible. 
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Print 1 F2 

“All System Diagnosis” 
Always begin with “All Systems Diagno- 
sis,” to check for all current diagnostic 
codes, not just those in the system you’re 
focusing on. When the cursor is on this 
function, and you press “Yes” to activate it, 
the screen changes to a list of all the sys- 
tems that communicate with the NSM. 
After a necessary waiting time for system 
evaluation, any DTC that is in memory will 
appear here. 

“Communication Failed!” usually means 
that the car is not equipped with this sys- 
tem, or, in the case of cruise contro1,that 
the system is not turned on. Of course, this 
message can indicate a fault in a control 
module or the communication circuit. 

F3 F4 

Pressing “Yes” returns the screen to the 
“Main Menu,” where you can move on to 
“Each System Check,” your main gateway 
to diagnostics. 
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“Each System Check” 
Selecting “Each System Check” in the 
“Main Menu” moves you to the “System 
Selection Menu,” which lists all the sys- 
tems that communicate with the NSM. 
Choosing any one, such as “Engine Control 
System,” brings up that system’s main 
diagnostic menu. 

For Engine or Transmission Diagnosis, an 
intermediary screen, not shown here, asks 
you to confirm that the engine or transmis- 
sion control module installed matches the 
vehicle’s engine or transmission. 

System Selection Menu 

I Air Condition System 
Cruise Control System 
Brake Control System 
Air Suspension System 

I Power Steerlng System 

System Selection Menu (“Each System Check”) 

/ I  I I 

ENGINE 
CONTROLS 

DEFAULT 

Key Functions Accessed Through “Each System Check” 
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Print I F2 

U N C T I O N S  AVAILABLE FROM T H E  S P E C I F I C  
S Y S T E M  DIAGNOSTIC MENU (EXAMPLE:  

F3 F4 

1 ‘ENGINE DIAGNOSIS’)  
From this menu, “Current Data Display & 
Save” is where you will spend the most 
time, but you should always begin by 
checking for DTCs. 

“Diagnostic Code@) Display” 
When you’ve reached the menu for your 
systems, always start by checking the 
“Diagnostic Code(s) Display,” which lets 
you check for memorized DTCs for your 
system, as well as current ones. Under 
“Memorized Diagnostic Code(s),” you may 
find a memorized DTC that points right to 
an intermittent fault. 

Engine Diagnosis Menu 

“Diagnostic Code(s) Display” Menu 

PO122 Throttle Posit ion Sensor Circuit 
LOW Input 
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Clearing DTCs 

For DTCs in most systems, you select the 
“Clear Memory” function to clear DTCs 
when you have completed your repair. But 
for DTCs in the engine control system, 
there are two ways. If the problem has 
existed long enough to teach the Engine 
Control Module (ECM) “bad habits,” select 
the “Clear Memory” function, which resets 
the ECM to its defaults. 

But if faulty control hasn’t been learned, 
select the “OBD System” and find the 
“Diagnostic Code( s) Cleared” option on 
that menu. Clearing DTCs this way retains 
the ECM’s existing settings. 

“Engine Diagnosis” Menu - “Clear 
Memory” Function Selected 

1. Current Rata Rirplay & Save 

“OBD System” Menu - “Diagnostic Codes 
Cleared” Function Selected 

“Clear Diagnostic Code? (YeslNo)” Prompt 

V i d e o  R e f e r e n c e  B o o k l e t  9 



GETTING THE HELP YOU NEED FROM 
THE SUBARU NEW SELECT MONITOR 

“Freeze Frame Data Display” 
Whenever a DTC has been set, you’ll find 
useful data under “Freeze Frame Data Dis- 
play.” This function automatically captures 
certain data at the instant the first DTC was 
set. It can’t capture data for more than one 
DTC, or for more than that one instant; and 
you can’t choose which items are captured. 
Still, it’s very useful. 

For engine DTCs, freeze frame is available 
in the “OBD Menu,” which appears when 
you choose the “OBD System.” But for 
other systems, l ike transmissions and 
brakes, you’ll find “Freeze Frame” data 
right under the main diagnosis menu for 
the system. 

“System Operation Check Mode” 
This function (using “Actuator ON/OFF 
Operation”) allows you to command some 
components on and off, so you can check 
their mechanical operation. When you run 
this test, the NSM tells you to turn off the 
ignition switch and connect the test mode 
connectors (the 2-pole green connectors 
with a single wire under the driver’s dash 
panel.) Turn the ignition switch back on. 
The systems listed cycle on and off until 
you select an item and push “Yes”; then 
that system alone is turned on or off. For 
example, you can check the fuel pump 
relay, the radiator fan relay, the A/C com- 
pressor relay, the EGR solenoid valve, and 
other devices, using “System Operation 
Check Mode.” 

Freeze f rame data 
Fuel system f o r  Bank 1 
Calculated load value 
Coo 1 ant Temp. 
Short term fue l  tr im 61 
Long term fue l  trim B1 
Man i . Abso 1 ut  e Pressure 
Engine Speed 
Veh i c 1 e Speed 

PO122 
Op-init. 

1.6 % 
147 O F  

+o.o % 
-2 .3  % 

24% mmHg 
488 rpm 
0 MPH 

Pr in t  I F2 F3 F4 

Data Displayed Using “Freeze Frame 
Data Display” Function 

70 V i d e o  R e f e r e n c e  B o o k l e t  
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THE SUBARU NEW SELECT MONITOR 

When you select this important function, 
the “Data Display Menu” appears, listing 
seven possible ways of displaying data. 
The eighth choice lets you review data 
that’s already saved. 

While you’re looking at this Display Menu, 
ask yourself two questions: 

Which data will be most helpful in 
diagnosis? 

What’s the most helpful way to display 
it? 

The answers should determine which func- 
tion you select from the “Data Display 
Menu.” 

“12 Data Display” 
When “12 Data Display” is activated, 
you’re looking at live data, and can scroll 
down through all the ECM inputs and out- 
puts. But it would be very hard to catch 
any intermittent fault that way; so it’s bet- 
ter to select the important ones, and display 
them in one of the other functions offered. 

“Data Display Menu” 
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“6 Data & LED Display” 
If your chief need is to know when switch- 
es are going on and off, you can choose “6 
Data & LED Display,” which lets you 
observe the changing data of up to six 
items, at the left, and, on the right, the sta- 
tus of up to four switches or solenoids. 

6 Data & LED Display 

“4 Data Display with Max. and Min.” 
If you need to catch maximum and mini- 
mum values, you can select “4 Data Dis- Ir Engine Speed I 

play with Max. and Min.” Max. 477 
Min. 467 

(r Vehicle Speed ,I 
Max. 0 

OMPH Min. 0 
Ir Battery Voltage 11 

Max. 13.0 13.0v Min. 12.9 
Print I Trigger I Lock 1 Clear 

“4 Data Display with Max. and Min.” 
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“4-C hannel Graph” 

For most diagnosis, it makes sense to 
choose one of the functions that displays 
data on a graph. Here’s an example. 

An owner complains of brief driveability 
symptoms, but can’t relate them to any spe- 
cific operating conditions. There may be 
no DTC; or, if you’re lucky, a memory 
DTC - but something makes you suspect an 
intermittent fault in the throttle sensor cir- 
cuit. 

There are four readings related to the throt- 
tle sensor signal that you want to observe; 
so you select the 4-channel graph and are 
given four graph blocks to set up. 

The first items in the engine data list 
already appear in these blocks - and you 
scroll down to find the four you want. 
“Throttle Opening Angle” is  the first 
desired reading to appear; and now it must 
be marked for actual graphing. 

Marking and Selecting Items 
To mark an item for display in any of these 
functions, use the arrow keys to move the 
cursor to it, and then press “Yes.” An 

“Yes” again would remove the asterisk.) 

all the items you want to observe, press the 
F2 key, to “select” them. If you have not 
already selected the way you want them 
displayed, now press “C” to return to the 
“Data Display Menu” and select the 
desired function. 

asterisk will appear next to it. (Pressing . . . . . . . . . . . . . . . . . . . . . .  

When you have placed all asterisks next to I nj ect i On 

Your finished graph includes throttle open- 
ing angle, throttle sensor voltage, fuel 
injection #1 pulse, and idle speed control 
valve duty ratio; it’s already live. 

4-Channel Graph (Shown in Replay) 
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AND THEFT DETERRENT SYSTEMS 

~ A P T U R I N G  A N D  S A V I N G  

At the bottom of the 4-Channel Graph 
screen, all the “F”-blocks are filled with 
available commands, and pressing the “S” 
key would reveal additional options. 
Knowing which key you’ll want to use 
requires answering another question: How 
do you want to capture the data? 

If you know any particular operating condi- 
tions under which the symptoms occur - if, 
say, they always occur at about 60 miles 
per hour, or if a DTC is always set when 
they occur - you can set up the recording to 
be automatically triggered when that vehi- 
cle speed is reached, or that DTC is set (see 
“Trigger Function”). 

Manual Capture 
If you don’t know the related operating 
conditions, you can capture the data manu- 
ally, while you wiggle the throttle sensor 
harness, trying to induce the fault. (You 
could also capture data on a test drive, with 
a helper driving.) 

The four graphs are running, as you start 
the engine, then begin to manipulate the 
wires. By wiggling the throttle sensor har- 
ness in ways that could occur on the road, 
you might make the intermittent show up. 
When you’re finished with the trial, you 
press F4, “Hold,” to stop the recording. 

DATA 
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Saving Data 

Notice this: whenever you want to save a 
recording, you should also press the “Save” 
key, soon, to avoid losing it. The NSM 
assigns it an event number, listed with the 
date and time. You should write down this 
information, so that later, when you look 
up your “event” through “Saved Data Dis- 
play,” you’ll be able to recognize it. 

Replaying Data 

Of course, you want to study it right now. 
To move forward and back through a 
recorded graph, you use the right and left 
arrow keys,  which move the vertical 
“memory bar” that emerges from the left 
side. The changing value displayed at the 
left of each graph is that item’s value at the 
point where the memory bar intersects its 
trace. So, to learn the exact value of any 
point on any trace, you can simply move 
the memory bar to that point and read the 
value that will be displayed at the left. 

1 Save Uata I 
24.Engine 07/24/1998 09: 39 
25. En8 ine 07/24/1998 09: 42 
26.Engine 07/24/1998 09: 52 
27. Engine 07/30/1998 10: 50 
28. En8 i ne 07/31/1998 1 1 :  22 
29. Engine 07/31/1998 1 1  : 26 
30.Engine 08/01/1998 10:21 
31 .En8ine 10/02/1998 05: 34 

33. Engine 10/02/1998 05:37 1 

I Print I Delete I F3 F4 

Event Log 
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THE SUBARU NEW SELECT MONITOR 

I 

Trigger Set Up Process (Completed Screen Shown at Right) 

Trigger Function 

If you find evidence that the signal through 
the throttle sensor circuit is being interrupt- 
ed during vehicle operation, you may be 
able to use the NSM to find the location of 
the intermittent open. The NSM’s trigger, 
or automatic recording function, includes 
an audible beep. You can set up the trigger 
so that, while you wiggle the harness, the 
beep will sound as soon as the open occurs. 
That will tell you which section of the har- 
ness is the trouble spot. 

Trigger can be used whenever the symptom 
is known to occur under one or more par- 
ticular operating conditions. A drop-off of 
a signal voltage to zero volts is such a con- 
dition. 

To set-up the trigger function, first select a 
type of data display, from the Data Display 
Menu. In our example, setting up a 1- 
channel graph makes sense, since you’re 
interested now in just one item. When you 
have set up your graph, be sure to leave the 
cursor on the item that should be the trig- 
ger. In the example we’ve discussed, it’s 
the throttle sensor voltage. 

Trigger Set Up Screen 
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20 

Mark your answers to the following questions and mail the quiz to Subaru Video Training Program Headquarters. 
Name 

Dealer Dealer Code 

1. Using the New Select Monitor (NSM), you can display the status of various switches and solenoids, using LEDs. 
a. True 
b. False 

2.  When all four “F’-blocks at the bottom of a screen contain commands, and more commands are available, you can display 
those additional commands by pressing: 

a. “C” 
b. “S” 
c. “YES” 
d. “NO’ 

3. To display all current Diagnostic Trouble Codes (DTCs) in all systems, you would select ... 
a. Each System Check. 
b. Saved Data Display. 
c. All System Diagnosis. 
d. Self-Diagnosis. 

4. When you select “All System Diagnosis,” the message “Communication Failed!” can mean... 
a. The car is not equipped with the system (or the system is not turned on). 
b. There is a fault in a control module. 
c. There is a fault in the communication circuit. 
d. Any of the above. 

5. To clear a Diagnostic Trouble Code (DTC) for an Engine Control Module (ECM) system, if the problem has not existed long 
enough to teach the ECM “bad habits,” select ... 

a. Clear Memory. 
b. Diagnostic Codes Cleared (under “OBD System”) 
c. Self Diagnosis. 
d. System Operation Check Mode. 

a. Each System Check. 
b. Self Diagnosis. 
c. System Operation Check Mode. 
d. All System Diagnosis. 

6. You can command some components to turn off, using.. 

7. When choosing items you want to graph, you use ... 
a. The “YES” key and the arrow keys. 
b. The “C” key and the “S” key. 
c. The “YES” key and the “NO” key. 
d. The “C” key and the arrow keys. 

8. To end a recording that you’re capturing manually, press.. 
a. F1 Save. 
b. F2 Select. 
c. F3Range. 
d. F4 Hold. 

9. The NSM can be set up to record ... 
a. With manually operated start and stop points. 
b. When a DTC is set. 
c. When a known specific vehicle condition occurs (for example 60 mph). 
d. Any one of the above. 

10. When you set “Time Delay” at ..., the NSM will beep at the same time as the recording is triggered. 
a. 0 s  
b. 30s  
c. 60s  
d. None of the above. 
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INTRODUCTION TO THE 
1999 4 E A T  TRANSMISSION 

N T R O D U C T I O N  

The new 4EAT transmission on 1999 
Subaru cars provides smoother and more 
precise shifting than previous versions of 
the 4EAT. It’s used on all 1999 Legacys, 
Foresters, and Imprezas. If you’re familiar 
with previous versions of the 4EAT, you’ll 
have no trouble getting up to speed on the 
1999 model. 

This Video Reference Booklet summarizes 
changes to the 1999 4EAT automatic trans- 
mission including: 

mechanical changes, 

the disassembly procedure, 

what’s new about reassembly, 

changes in the hydraulic circuits, and 

diagnosis with the New Select Monitor. 

1999 4EAT Transmission 
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1999 4EAT TRANSMISSION 

E C H A N I C A L  C H A N G E S  

Several mechanical changes have been 
made for the 1999 4EAT automatic trans- 
mission. These changes include a new 
external oil filter; an additional speed sen- 
sor, for a total of three instead of just two; 
three new solenoids; and the elimination of 
the 3-4 one-way clutch. These changes are 
described in more detail below. 

External Oil Filter 
The 1999 4EAT has a new external oil fil- 
ter, which can be changed if necessary. 
This can be done easily. The new filter is in 
addition to the metal screen in the valve 
body, on previous models, that is still pre- 
sent and can still be flushed when the 
4EAT is disassembled. 

Three Speed Sensors 
The 1999 4EAT has three speed sensors 
instead of two: one for the front output 
shaft, one for the rear, and a new one that 
monitors the input speed of the torque con- 
verter turbine. 

The speed sensor for the torque converter 
turbine allows the Transmission Control 
Module (TCM) to calculate the actual gear 
ratio in real time, by dividing the turbine 
speed by the output speed. To avoid shift 
shock and sluggish shifting, the rate of 
change of the actual gear ratio needs to be 
kept within a certain range. The TCM con- 
trols the duty ratios for the 2-4 brake, the 
high clutch, and the low clutch so that the 
rate of change occurs within the target 
range. 

External Oil Filter 

Screen in Valve Body 

Speed Sensors 
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The 2-4 brake duty and 2-4 brake timing solenoids control a new 2-4 brake clutch, which takes 
the place of the previous brake band in controlling 2nd and 4th gear. When activated, this brake 
clutch locks the front sun gear to the case of the transmission. 

The 2-4 brake duty solenoid controls the on/off function of the clutch pack. 

2-4 Brake Clutch 

The low clutch timing solenoid controls the low clutch, which replaces the overrunning clutch in 
providing engine braking. 

Low and Reverse Brake 
Engine braking in manual first and reverse is achieved by applying the low and reverse brake. 
This connects the road wheels with the engine, causing the engine to slow the wheels. 

Low-and-Reverse Brake 
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One-way Clutch 

The 3-4 one-way clutch has also been eliminated. There is still a 1-2 one-way clutch, but it’s 
now called the “one-way clutch,” since it’s the only one. 

II\ 
3-4 ONE-WAY CLUTCH 

1-2 ONE-WAY CLUTCH 

3-4 One-way Clutch 

ONE-WAY 
CLUTCH 
INNER RACE 

ONE-WAY 
CLUTCH 

One-way Clutch 
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Removing the Control Valve Body 
Remove the oil pan. Position the transmis- 
sion on the workbench with the oil pan fac- 
ing upward and hold it in position with 
wooden blocks. Remove the oil pan bolts. 

Using a putty knife or a similar tool, care- 
fully separate the pan from the transmis- 
sion. Be careful not to scratch the mating 
surface. 

Carefully disconnect and remove the 
wiring harness. 

Carefully disconnect all the solenoids: 

shift A solenoid, 

shift B solenoid, 

PL solenoid, 

lock-up solenoid, 

2-4 brake duty solenoid, 

low clutch timing solenoid. 

2-4 brake timing solenoid, and 

(The connectors and their corresponding 
wires have matching colors, although the 
match is not always close.) 

Remove the control valve body. Note the 
positions of the eight short bolts marked 
with an “8” and the five long bolts marked ‘7.” 

Remove the new seal pipe, which routes 
hydraulic pressure from the valve body to 
the 2-4 brake clutch piston. The seal pipe is 
easily damaged; if it leaks or loses pres- 
sure, the 2-4 brake clutch may act erratical- 
ly, causing slip in 2nd and 4th gear. After 
removal, always replace the seal pipe with 
a new one. 

Separating Pan from Transmission 

__ 

Control Valve Body 

Seal Pipe 
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Removing the Low and Reverse Brake I Piston 
Reposition the transmission case horizon- 
tally and remove the bolts that secure the 
one-way inner race to the case. Carefully 
remove the inner race, the spring retainer, 
and the wave washer. 

Remove the low and reverse brake piston, 
using compressed air. At the bottom of this 
piston, notice the one-piece rubber 
diaphragm that serves as a seal at both the 
inner and outer edges of the piston. 

This completes the disassembly of the 
4EAT transmission . 

Removing One-way Inner Race, Spring 
Retainer, and Wave Washer 

Removing Low and Reverse Brake Piston 
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H A N G E S  I N  HYDRAULIC C I R C U I T S  

Several changes have also been made in 
the hydraulic circuits. 

When high clutch pressure increases to a 
sufficient level, it pushes down the spool 

Accumulators Now Control Shift Apply 
One important change is that shift apply for 
some shifts (such as from 2nd to 3rd gear 
and from 3rd gear to 4th) is controlled by 
accumulators. How fast pressure is bled off 
determines how quickly the gear is applied. 

For example, during the upshift from 2nd 
to 3rd gear, the TCM temporarily applies 
the 2-4 brake clutch and the high clutch, halfway, 
to prevent shift shock and engine racing. 

Controll ing Clutch 
Apply During 2nd to 
3rd Gear Upshift 
Here’s how the TCM 
controls clutch apply 
during 2nd to 3rd gear 
upshift. 

First, the TCM turns off 
the shift  solenoid B ,  
then turns on the 2-4 
brake timing solenoid. 
This applies pilot pres- 
sure to the top of 2-4 
brake timing valve B, 
sending high clutch 
pressure to the top side 
of 2-4 brake t iming 
valve A.  But  at this 
stage, high clutch pres- 
sure is not high enough 
to push down valve A, 
so the 2-4 brake is kept 
on halfway. 

valve in 2-4 brake timing valve A, which 
drains the 2-4 brake accumulator back 
pressure, and releases the 2-4 brake. 

After the upshift from 2nd to 3rd gear is 
complete, the TCM turns off the 2-4 brake 
timing solenoid. The accumulator piston is 
pushed down to its bottom position, in 
preparation for the next 2-4 brake opera- 
tion. 

PILOT PRESSURE 

TIMING VALVE A 

2-4 BRAKE 
TIMING VALVE B 

2-4 BRAKE 
DUTY PRESSURE 

..f 

2-4 BRAKE 

HIGH CLUTCH 

2-4 Brake Accumulator Circuits 
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Controlling Clutch Apply During 3rd to 4th Gear Upshift 
Similarly, during the upshift from 3rd to 4th gear, the TCM temporarily applies the low clutch 
and the 2-4 brake clutch, halfway, to prevent shift shock and engine racing. 

After turning on shift solenoid A, the TCM turns on the low clutch timing solenoid, applying 
pilot pressure to the top side of the low clutch timing valve B. 

When pilot pressure is applied to the top of the low clutch timing valve B, it sends 2-4 brake 
apply pressure to the top of low clutch timing valve A. But at this stage, 2-4 brake pressure is 
not high enough to push down the spool valve of low clutch timing valve A, and the low clutch 
accumulator back pressure is held on, keeping the low clutch partly engaged. As a result, both 
the low clutch and the 2-4 brake are temporarily applied. 

When 2-4 brake pressure has increased to a sufficient level, low clutch timing valve A drains the 
low clutch accumulator pressure, releasing the low clutch. 

D RANGE PRESSURE 

PILOT PRESSURE 

L 
T 

PL D U N  
PRESSURE 

LOW CLUTCH I -  

U 2-4 BRAKE 
D U N  PRESSURE 

2-4 BRAKE LOW CLUTCH 
ACCUMULATORS ACCUMULATOR 

I 
I. L A  CLUTCH 

2.4 BRAKE 

Low Clutch Accumulator Circuits 
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2 4 2 4 w m  
2000/d 
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5 % G e a  Y 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  m- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Because shift timing and apply are elec- 
tronically controlled, you can use the New 
Select Monitor to look, for example, at the 
relationship between brake clutch duty 
ratio and 2-4 brake timing. 

X T U Y ~  i ne 6 0 0 0 . .  
Rev0  I u+ i on 
Speed 
1 8 8 8 Y P m  

m 

Here's what gear position, engine rpm, tur- 
bine revolution speed, and the 2-4 brake 
timing solenoid look like in lst, 2nd, 3rd, 
and 4th gears: 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ i m i n g  

Here’s what gear position, brake clutch duty ratio, the 2-4 brake timing solenoid, and the low 
clutch timing solenoid look like in 1st’ 2nd, 3rd, and 4th gears: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OFF 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . .  : . . . . . . . . .  : . . . . . . . . .  : . . . . .  

D u t y  R a t i o  
. . . . . . . . .  

o q T 7 ? 7 :  j : : : : : : : : : i : : : : : : : : : I  t2-4 Brake I T i m i n g  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

O F F  . . . . . . . . . . . . . . . . . .  ON 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T i m i n g  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

O F  . . . . . . . . . . . . . . . . . .  ON 
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I I  

I Print I F2 I Lock I Clear I 
New Select Monitor Display - 1st Gear 
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84.5% 
D u t y  R a t  i 0 . . .  . : .  . . . . . . .  . : .  . . . . . . .  
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~ 

New Select Monitor Display - 2nd Gear 

. . .  

$ L O W  C l u t c h  0 . . . . . . . .  . : .  . . . . . . .  . I . .  . . . . . .  . : ,  . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T i m i n g  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 

T I M E C s l  0 2 4 6 8  
OF 

I I  1 Pr int I F2 I Lock I Clear 

New Select Monitor Display - 3rd Gear 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . .  : . . . . . . . . .  : . . . . . . . . . . . . . . . . . . .  
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$Brake 
C l U t C h  

D u t y  R a t  i0  
63.5% 
20/d 

T i m i n g  
$2-4 B r a k e  . . . . . . . . .  : . . . . . . . .  , :  . . . . . . . . .  : . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OF I 

I OFF 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ON OF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TIMECSl 0 2 4 6 8  

I I  

I Pr int I F2 1 Lock I Clear 1 
New Select Monitor Display - 4th Gear 

Get to know the way the display of transmission inputs and outputs should look, as the 4EAT 
goes through the gears. When there’s no DTC, these displays will often give you valuable infor- 
mation about the inputs to the TCM and its outputs. 

CONCLUSION 
The information contained in this introduction to the new 4EAT transmission should help you 
become more proficient at disassembling and reassembling the 4EAT transmission, as well as 
recognizing what has changed in the hydraulic system. You’ll also have a jump on diagnosing 
Transmission DTCs using the New Select Monitor. And remember to use the Service Manual 
and your Video Reference Booklet, too. They’ll make diagnosis and rebuilding easier. 
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Mark your answers to the following questions and mail the quiz to Subaru Video Training Program Headquarters. 

Dealer Code 

1. To prevent shift shock and engine racing during the upshift from 2nd to 3rd gear, the TCM temporarily applies: 
A. the 2-4 brake clutch. 
B. the high clutch. 
C. the low clutch. 
D. both the 2-4 brake clutch and the high clutch. 

2. To prevent shift shock and engine racing dunng the upshift from 3rd to 4th gear, the TCM temporarily applies: 
A. the 2-4 brake clutch. 
B. the high clutch. 
C. the low clutch. 
D. both the 2-4 brake clutch and the low clutch. 

3. Mechanical changes to the 1999 4EAT automatic transmission include: 
A. four speed sensors. 
B. an external oil filter. 
C. four new solenoids 
D. all of the above 

4. The TCM controls the duty ratios for all of the following except: 
A. the 2-4 brake. 
B. the 3-4 one-way clutch. 
C. the high clutch. 
D. the low clutch. 

5. The low clutch timing solenoid controls the low clutch to provide engine braking. 
A. True. 
B. False 

6.  The new seal pipe routes hydraulic pressure from the valve body to: 
A. low clutch timing valve A. 
B. low clutch timing valve B. 
C. the 2-4 brake clutch piston. 
D. none of the above. 

7. You should note the location of the lock nut during disassembly, so that you can easily reinstall it later. 
A. True. 
B. False. 

8. The external oil filter, which has replaced the metal screen in the valve body, can be flushed when the 4EAT is disassembled. 
A. True. 
B. False. 

9. During slope control the TCM monitors inputs from all of the following except: 
A. vehicle speed sensors. 
B. line pressure 3-way solenoid. 
C. turbine sensor. 
D. throttle. 

10. In diagnosing the 4EAT transmission, you can only use the New Select Monitor to display Transmission Diagnostic Trouble 

A. True 
B. False. 

Codes (DTC's). 
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SERVICE  BULLETIN

ATTENTION:ATTENTION:ATTENTION:ATTENTION:ATTENTION:
GENERAL MANAGER o PARTS MANAGER o

CLAIMS PERSONNEL o SERVICE MANAGER o

IMPORTANT - All Service Personnel Should Read and Initial

NUMBER: 13-76-01R
DATE: 04/14/02

APPLICABILITY: 2002MY Legacy  and Forester
Vehicles

SUBJECT: Paint Codes

INTRODUCTION

Note: This is the most accurate information at the time of printing.

The various paint manufacturers designate their own stock numbers and their formulas are
updated on a continual basis. If there are any problems with the listed vendor numbers, please
have body shop personnel contact the specific paint vendor for updated information.

The paint codes are found on the VIN Plate located on the Left Strut Tower. The color code is
depicted by a solid color or by a combined upper and lower color code.

Example: 1) Color Code: 54A = Black Granite Pearl
2) Color Code: BXG = Black Granite Pearl & Titanium Pearl

2002 LEGACY PAINT CODES

COLOR NAME DIST CODE CODE TWO TONE CODE

Black Granite Pearl BLC 54A
Black Granite Pearl/ Titanium Pearl BXG 54A/89N 8Y7
Deep Sapphire Pearl DBM 466

Deep Sapphire Pearl/ Titanium Pearl BXB 466/89N 8Y8
Regatta Red Pearl REY 18X
Regatta Red Pearl/ Titanium RXY 18X/89N 1Y2

Silver Stone Metallic SIM 19X
TimberLine Green Pearl GRN 83N
TimberLine Green Pearl/Titanium Pearl GXN 83N/89N 8K4

Titanium Pearl GRA 89N
WinterGreen Metallic GGM 444
WinterGreen Metallic/ Titanium Pearl GXG 444/89N 8X7
White Frost Pearl/ Titanium Pearl WXP 01X/89N OE8

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform
those technicians of conditions that may occur in some vehicles, or to provide information that could assist in
the proper servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions,
and know-how to do the job correctly and safely. If a condition is described, DO NOT assume that this Service
Bulletin applies to your vehicle, or that your vehicle will have that condition.
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PAINT COLORS DIST CODE PAINT CODE TWO TONE CODE

ASPEN White WHM 51E
ASPEN White/Gray WHI 51E/Gray 8J5
ASPEN White/Graystone Metallic WXG 51E/09V OG5

Blue Ridge Pearl/Gray BLD 95H/Gray 9R7
Blue Ridge Pearl/Grystone Metallic BXT 95H/09V OL3
Black Diamond Pearl BLK 47A

Platinum Silver Metallic/Gray SLV 01G/Gray OJ3
Platinum Silver Metallic SVL 01G
Savanna Green Metallic/Gray GRE 07V/Gray OJ7

Savanna Green Metallic/Graystone Metallic GXG 07V/09V OA6
Sedona Red Pearl/Gray RED 94H/Gray 9R6
Sedona Red Pearl/Graystone Metallic RXT 94H/09V OL1

Sedona Red Pearl RSP 94H
Sierra Gold Metallic/Gray GLD 93H/Gray 9R5
Sierra Gold Metallic/Graystone Metallic GXL 93H/09V OV1

2002 FORESTER PAINT CODES
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Please use this ~ n € o ~ a t ~ o n  to update the Genuine Subaru Service Manuals section 1-3, General I n f o r ~ a t ~ o n ~  
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AN I N T R O D U C T I O N  T o  KEYLESS ENTRY 
AND THEFT DETERRENT SYSTEMS 

This Video Reference Booklet accompanies the videotape "An Introduction to Keyless Entry 
and Theft Deterrent Systems." It summarizes the information contained in the videotape and 
includes additional information. 

This Booklet provides an overview of the keyless entry and theft deterrent systems used on: 
TheSVX 
The 1990 - '94 Legacy 
The 1995 - '97 LSi 
The Code Alarm System (used on the 1995 - '98 Legacy, the 1997 - '98 Impreza, and 
the 1998 Forester.) 

It also demonstrates how to install the Code Alarm keyless entry and theft deterrent systems on a 
1997 Legacy. 

Security System Port'Deaier Active H7110FS.200 Yes Yes Yes 
Upgrade 

Switch and Control Module Only *' "No" indicates transmitter frequency not retained in memory after vehicle battery power is disconnected 
"Yes" indicates transmitter frequency retained in memory after vehicle battery power is disconnected 

1990 - '98 Keyless Entry and Theft Deterrent Systems 
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AND THEFT DETERRENT SYSTEMS 

vx 
All SVX’s sold in the U.S. are equipped with 
a theft deterrent system installed at the port. 

SVX Transmitters 

Original SVX System (SOA386R120) 

The first version is SOA386R120, designed 
for all-wheel drive SVX vehicles with a single 
driver’s side air bag. It’s a combination active 
and passive system. When the system is on 
and the doors and trunk are closed, the driver can 
actively lock the doors and arm the system by 
pressing the button on the remote transmitter. 

The security system also passively arms 
itself when it’s on, 45 seconds after the dri- 
ver exits from the vehicle and closes the 
doors and trunk lid. Note: the doors do 
not have to be locked. 

When the security system is Off, the trans- 
mitter operates the keyless entry system only. 

V 

I 
THEFT DETERRENT 
CONTROL MODULE 

SVXTheft Deterrent Control Module 

The components include the theft deterrent 
control module, located behind and above 
the glove box, and a starter interrupt relay, 
mounted on the right of the steering column. 

d e o  R e f e r e n c e  B o o k l e t  

STARTER 
INTERRUPT RELAY 1 

SVX Starter Interrupt Relay 
The original SVX theft deterrent system needs 
to be reprogrammed for the remote trans- 
mitters any time vehicle battery power is lost, 
for example when the battery is disconnect- 
ed. When the vehicle’s battery is recon- 
nected, the parking lights flash and the theft 
deterrent control module clicks, to indicate that 
the system needs to be reprogrammed. 

To reprogram the system, press the button 
on one transmitter two times (while the 
parking lights are flashing), then press the 
other transmitter button twice, then press 
the button on the first transmitter once 
more - a total of five times. The system 
responds by turning on the parking lights 
each time the button is pressed. While the 
button is being pressed, the lights stay on 
and do not flash. 

Pressing the transmitters five times fills up 
all five memory slots in the theft deterrent 
control module. 

One unique feature of the original SVX 
system is that the system is On when the 
security button is out, and Off when the 
button is pushed in. 

SVX Security Switch 
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AND THEFT DETERRENT SYSTEMS 

Revised SVX System (SOA386R601) 

In 1992 1/2, the SVX theft deterrent system 
was revised to make the system more user 
friendly. In the revised system, the pas- 
sive-arming feature is eliminated. The 
only way to arm the system is to press the 
button on the remote transmitters, or lock 
the driver’s door with a key or with the 
inside door lock. 

Customers whose SVX’s had the original 
theft deterrent system were invited to have 
the system upgraded by the dealer. The 
upgraded system includes a control module 
and a security system switch. 

SVXTheft Deterrent Control Module and 
Security System Switch, SOA386R601 

This control module has a permanent mem- 
ory, so the system only needs to be repro- 
grammed for a new transmitter - not when 
the vehicle battery has been disconnected. 
To reprogram this system, turn the security 
system “Off.” Put the key in the ignition 
switch and turn the ignition switch “On” 
then “Off,” two times. Then immediately 
push the security switch on and off rapidly 
until the horn starts to beep. Slowly press 
the button two times on each transmitter. 
The control module has four memory slots, 
not five. 

The parking lights flash each time a trans- 
mitter button is pushed, to indicate that the 
security system has recorded the transmit- 
ter frequency. Now cycle the ignition 
switch “On” then “Off” to exit from the 
programming mode. 

The new security system switch is a 
momentary-contact type. It blinks when 
the system is on, and is dark when the sys- 
tem is off. 

Front-Wheel Drive SVX System 
(SOA386R121) 

In 1994, a version of the SVX was intro- 
duced that was front-wheel drive; a differ- 
ent theft deterrent system was used on this 
vehicle. Front-wheel drive SVX’s with a 
single air bag use the theft deterrent system 
SOA386R12 1. 

Dual Air Bag SVX System 
(SOA386R122) 
In 1994, dual air bags became optional on 
the SVX. On these vehicles, the theft 
deterrent control module was moved to the 
underside of the rear shelf. The theft deter- 
rent system for SVX’s with dual air bags is 
SOA386R122. 

Location of Theft Deterrent Control 
Module - SVX with Dual Air Bags 
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990 - ‘94 LEGACY 
This vehicle has three levels of theft deter- 
rent systems, all of which are port- or deal- 
er-installed options. 

Base System (SOA386RllO) 
The base system, SOA386R110, is passive 
only; it does not have a remote transmitter. 
When the system is on and all the doors are 
closed, the system arms itself after 25 sec- 
onds. The doors do not have to be locked 
for the system to arm. 

The base security system includes a control 
module mounted on the steering column, 
and a valet switch/LED mounted on the 
dash to the left of the steering column. 

The security system switch has three posi- 
tions: “Off,” “Shock Off,” and “On.” In 
the “Shock Off’ position, the security sys- 
tem is on, but the shock sensor is disabled; 
the theft deterrent system will sound the 
horn and flash the parking lights only when 
unauthorized entry or tampering occurs. 

When the switch is in the “On” position, 
the theft deterrent system will also activate 
when an impact is detected. If the impact 
is moderate, the system will activate the 
alarm for two seconds to “warn away” an 
intruder. If the impact occurs three times 
within seven seconds, or if the impact is 
extreme, the alarm will activate for two 
minutes. 

W 

Theft Deterrent Control Module - 1990-‘94 Legacy 

VALET 

Valet Switch - 1990-‘94 Legacy 
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m 
Mid-Level System (SOA386Rlll) 
For  the next  leve l  of theft  deterrent ,  
SOA386Rl11, which is added to 110, the 
theft  deterrent system can be  actively 
armed and disarmed using the remote 
transmitters. It also passively arms itself 
when all doors are closed. Note that the 
transmitters only arm and disarm the theft 
deterrent system - they do not lock or 
unlock the doors. 

In addition to the base system components, 
the mid-level system includes a receiver 
and remote transmitters to arm and disarm 
the system. 

RemoteTransmitters (1990-'94 Legacy with 
Remote Theft Deterrent) 

5 
Receiver Module - 1990-'94 Legacy 
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High-Level System (SOA386R112) 

The highest  level of theft deterrent, 
SOA386R112, is added to 110 and 111. It 
provides keyless entry in addition to theft 
deterrent. The remote transmitters lock 
and unlock the doors as well as arming and 
disarming the theft deterrent system. 

In addition to the mid-level system compo- 
nents, the high-level system includes a 
door lock actuator as well as a module. 

Like the earliest SVX, the mid-level and 
high-level 1990 - '94 Legacy systems must 
be reprogrammed any time vehicle battery 
power is lost. 

When vehicle battery power is restored, the 
parking lights flash at one second intervals 
to indicate the system is ready to be repro- 
grammed. 

To reprogram the system, press button one 
on one transmitter, and hold it for two sec- 
onds, then button two, then both buttons 
simultaneously. Then press button one on 
the other transmitter, then button two. Be 
sure to hold each button down for two sec- 
onds. Pressing the buttons in this sequence 
fills all five memory slots in the theft deter- 
rent control module. 

DRIVER'S DOOR, 
UPPER REAR 

Door Lock Actuator - 1990-'94 Legacy 

Keyless Entry Control Module - 1990-'94 Legacy 
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995 - ‘97 L S I  
Theft Deterrent 

All 1995 - ‘97 LSi’s sold in the U.S. are 
equipped with a factory-installed theft 
deterrent system. The system arms itself 
when the driver exits from the vehicle and 
locks the doors with a key, or when the dri- 
ver locks the door with the door lock. 

The system includes a theft deterrent con- 
trol module and a security system indicator 
LED. The LED is on steadily when the 
system is armed. 

Keyless Entry System 
The 1995 - ‘97 LSi has a port- or dealer- 
installed optional keyless entry system 
manufactured by Code Alarm. The Code 
Alarm control module remembers the fre- 
quencies of the transmitters, after vehicle 
battery power has been disconnected. 
When battery power is restored, it may 
flash the parking lights, to ask whether the 
transmitters have changed. If it does, press 
the Lock button on the transmitter once, to 
indicate that the transmitters have not 
changed. 

To reprogram this system for new transmit- 
ters, with the ignition switch “On,” press 
and hold the programming button. After 15 
seconds the door locks should cycle (or, on 
some vehicles, the relay in the control 
module will click). Continue pressing the 
programming button. 

With your other hand, press the Lock but- 
ton on one of the transmitters, twice, then 
press the Lock button on the other trans- 
mitter twice. This will fill up the four 
memory slots in the theft deterrent control 
module with the frequencies of the two 
transmitters. 

Theft Deterrent Control Module - 1995‘97 LSi 

Security System Indicator (LED) - 
1995-‘97 LSi 

RemoteTransmitter - 1995‘97 LSi with 
Keyless Entry 

Programming button - 1995-‘97 LSi 
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The Code Alarm systems are port- or deal- 
er-installed options. They are used on the 
1995 - ‘98 Legacy, the 1997 - ‘98 Impreza, 
and the 1998 Forester. 

The base system provides keyless entry; 
theft deterrent is an upgrade. There are dif- 
ferent kits for different carlines; see the 
Keyless Entry and Vehicle Security Systems 
Installation Reference Guide for details. 

Keyless Entry System 
The keyless entry system kit has a control 
module, two remote transmitters, and a har- 
ness. 

For the 1997 Impreza, the keyless entry 
system kit includes a door lock actuator, 
since the driver’s door does not come 
equipped with an electric actuator. 

Security System Upgrade 

The security system upgrade kit includes a 
shock sensor, a siren, a valet button and 
LED indicator and additional harnesses. 
It’s an active system - it can be armed only 
with the transmitters. 

1997-‘98 Legacy Keyless Entry 
Kit, Code Alarm H7110AS400 

1997 lmpreza Keyless Entry 
Kit, Code Alarm H7110FSOOO 

1997-‘98 Legacy Security System 
Kit, Code Alarm H7110AS600 
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N S T A L L A T I O N  P R O C E D U R E  - I997 
LEGACY KEYLESS ENTRY S Y S T E M  

Installation on the 1997 and ‘98 Impreza 
and 1998 Forester is much easier because 
the vehicles are pre-wired for the Code 
Alarm system - all you have to do is plug 
in the wire connectors. With the 1995 to 
1997 Legacy and some 1998 Legacys, you 
will have to splice some wires. 

Installing the Keyless Entry Control 
Module 

Whenever working on a keyless entry sys- 
tem, be sure to lower the driver’s side win- 
dow, so you don’t accidentally lock the 
keys in the vehicle. Remove the driver’s side 
rockedkick panel molding, and remove the 
lower left dash trim to access the wiring. 

Plug the wiring harness into the remote keyless 
entry module and remove the 20-amp fuse 
from the yellow wire with a green trace. 

To connect the module to battery power 
and switched power, first locate the gray 
12-pin connector B-52 in the fuse box. 

I WIRE END VIEW OF CONNECTOR I\ 

REDBLACK YELLOWiGREEN 

Fuse Box Connector B-52 

In most cases, the keyless entry module’s 
wire colors match the colors of the vehi- 
cle’s wires that they splice with. But be 
careful to connect the wires correctly - mis- 
takes are easy to make, and the system 
won’t work if the connections are wrong! 

Using one of 
the red quick- 
splice connec- 
tors supplied in 
the keyless entry 
kit, connect the 
module’s yel- 
low/green wire 
to the vehicle’s 
yellow/green 

wire, which provides constant power. Put 
the quick-splice connector on the module’s 
wire first, using pliers to make sure the 
connector cuts through the insulation. 
Then attach the quick splice connector on 
the vehicle’s yellow/green wire, approxi- 
mately 1 in. from the vehicle connector. 
Wrap the splice with electrician’s tape to 
secure it. 

Using a Quick-Splice Connector 

Splice the module’s red/black wire to the 
vehicle’s red/black wire, which provides 
switched power; this splice should also be 
made 1 in. from the vehicle connector. 
Note: there are two red/black wires; be 
sure to splice to the correct one! 

Lllt: lClL slut: Ul 

Module’s White Wire Connected the steering 
to Ground column. 
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Now connect the module to the parking 
lights. Locate the gray 15-pin connector, I- 
5 in the fuse box. Using a quick-splice 
connector, connect the module’s white/yel- 
low wire to the vehicle’s white/yellow 
wire, 1 in. from the vehicle connector. 

Now, connect the module to the courtesy 
lights. Locate the black 22-pin connector 
B-36 above the hood lock release lever and 
unplug it. Splice the module’s rediwhite 
wire to the vehicle’s red/white wire, 1 in. 
from the connector, and plug the connector 
back into the connector block. 

Now, connect the module to the door locks. 
Locate the 8-pin connector B-92 plugged 
into the door lock timer. Splice the mod- 
ule’s white/red wire to the vehicle’s 
white/red wire, 1 in. from the connector. 
Splice the module’s white wire to the vehi- 
cle’s white wire. 1 in. from the connector. 

D VIEW OF CONNECTOR - 

w WHITE~YELLOW 1-5 

Fuse Box Connector 1.5 

Connector B-36 

Connector 8-92 
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in.  f rom the Connector D-8 

r e d / g r e e n Butt-Splicing RedlGreen Wire on 
wire.  
sure the cor- 
rect wires are 
butt-spliced together or the keyless entry 
module or the door lock control module 
may be damaged, or the door lock fuse 
may be blown. Butt-splice the red/green 
wire on the vehicle interior side of the cut 
to the module’s pinWgreen wire. Use elec- 

~~k~ Module to Vehicle’s RedlGreen 
Wire and PinklGreen Wire to 
Vehicle’s RedlGreen Wire 

tor support ,  Label on Radiator Support 
and the label 
with small lettering to the negative battery 
cable. 

Programming the Keyless Entry 
Control Module 

Once the keyless entry control module is 
installed, you will need to program it to 

receive the transmitter frequencies. With 
the ignition switch “On” and the engine not 
running, insert the 20-amp fuse in the hold- 
er on the yellow/green wire. 

With the driver’s door open, press and hold 
the programming button on the wiring har- 
ness. 

After 15 seconds, the door locks will cycle 
to indicate the system is in the program- 
ming mode. Do not release the program- 
ming button. Press the “Lock” button 
twice on one of the transmitters. The door 
lock actuators will operate each time a but- 
ton is pressed to confirm programming. 
Repeat this step for the other transmitter. 
Then release the programming button and 
turn the ignition switch “Off.” 

Testing the Remote Keyless Entry 
System 
To test the keyless entry system, first close 
all vehicle doors; the dome light switch 
should be set to the “Door” position. 

Press the Lock button on one of the remote 
transmitters. The vehicle doors should all 
lock, the courtesy light should turn off, and 
the parking lights should flash once. 

Press the Unlock button on one of the 
transmitters. The driver’s door should 
unlock, the courtesy lights should turn on, 
the and parking lights should flash once. 

Press and hold the Unlock button on the 
same transmitter. The other doors should 
unlock. 

Now, repeat the procedure with the other 
transmitter. 

If the keyless entry system responds incor- 
rectly, check the installation. 

V i d e o  R e f e r e n c e  B o o k l e t  13 
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Once the Code Alarx keyless entry system 
has been installed, the theft deterrent sys- 
tem can be added. Begin by removing both 
20-amp fuses from the keyless entry wire 
harness and unplugging the harness wire 
connectors from the keyless entry control 
module. 

Adding the theft deterrent system does not 
require a second control module; the elec- 
tronic controls for the system are already in 
the keyless entry module. The additional 
components required are the shock sensor, 
the siren, the starter interrupt harness, the 
valet button/LED indicator, and the dome 
lamp wire loop. 

N S T A L L A T I O N  P R O C E D U R E  - IS97 
LEGACY THEFT D E T E R R E N T  SYSTEM 

Installing the Theft Deterrent System 

Install the siren on the passenger side shock 
tower, using the existing 10 mm bolt. The 
bell housing should face downward and 
should not touch any other components. 

On newer models, the bell housing of the 
siren may contact the A/C line. If it does, 
carefully reposition the A/C line. Be sure 
to wear appropriate safety equipment when 
performing this procedure. Tape the ends 
of the siren wiring harness to prevent dam- 
age to the tips when the harness is being 
installed. 

Route the siren wires under the brake pro- 
portioning valve to the harness grommet on 
the driver’s side bulkhead. 

Remove the grommet from the access hole 
a.nd pierce it. Thread the siren wires 
through the grommet. Pierce the bulkhead 
insulation and pass the siren wires through 
the bulkhead panel and into the passenger 
compartment. Reinstall the grommet. 
Apply silicone to seal the grommet. 

Siren 

Harness Grommet - Driver’s Side Bulkhead 
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BLACK ORANGE 

E 
I I 

I9 I8 I7161514 1312 I1 I 
RED 

WIRE END VIEW OF CONNECTOR 

18-Pin Keyless Entry Control Module Connector 

Plug the red wire from the siren into the 
wire side of cavity 2 of the 18-pin keyless 
entry control module connector and the 
black wire into cavity 16. Next, install the 
starter interrupt harness. Unplug the black 
6-pin vehicle ignition connector B-72 to 
the right of the steering column, and plug 
the starter interrupt harness into both con- 
nectors of the harness. 

Starter Interrupt Harness Connected into 
Vehicle Ignition Connector, 8-72 

Route the free end of the starter interrupt 
harness to the keyless entry module and 
plug the 2-pin connector from the harness 
into the 2-pin receptacle in the keyless 
entry module. Secure the harness with tie- 
wraps. 

Now install the valet button and LED indi- 
cator. Using a small screwdriver, remove 
the dash blank, being careful not to damage 
the instrument cluster bezel, and install the 
valet button and LED indicator to the left 
of the steering wheel. 

Valet ButtonlLED Indicator 

Route the wires to the keyless entry mod- 
ule and plug the wires into the wire end 
side of the 18-cavity connector. The blue 
wire goes in cavity 13, the green wire in 
cavity 14, and the orange wire in cavity 15. 

Next unravel the wire to the programming 
button on the keyless entry harness. Insert 
the button in the square hole in the metal 
bracket behind the hood release lever. Use 
the button housing to secure it. 

Programming Button Inserted into Metal 
Bracket Behind Hood Release Lever 
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Shock Sensor Attached to Metal 
Bracket on Right of Steering Column 

Stick the self-adhesive pad on the back of 
the shock sensor housing. Attach the shock 
sensor to the metal bracket on the right side 
of the steering column. The sensor should 
be mounted with the side labeled “Sensor” 
facing downwards, and the harness end 
pointing toward the rear of the vehicle. 
Secure the sensor with a tie wrap. Plug the 
4-pin shock sensor connector into the 4-pin 
receptacle on the keyless entry module. 

Next, remove the 2-pin jumper for the 
dome lamp wire loop on the keyless entry 
harness and discard it. Plug the dome lamp 
wire loop supplied in the kit into both con- 
nectors on the harness. 

Plug the 18-pin and 5-pin connectors into 
the keyless entry module. 

With the ignition switch “On,” insert both 
20-amp fuses into the keyless entry harness 
and turn the ignition switch “Off.” Be sure 
to do this as the last step, before testing the 
system. 

Connecting 4-Pin Shock Sensor 
into Keyless Entry Module 

Dome Lamp Wire Loop (Connected) 

Connecting 18-Pin and 5-Pin Connectors 
into Keyless Entry Module 
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AN INTRODUCTION To KEYLESS ENTRY 
AND THEFT DETERRENT SYSTEMS 

Testing the Theft Deterrent System 

Exit from the vehicle and close all the 
doors. 

Press the Lock button on the remote trans- 
mitter. The doors should lock; if they don’t 
check the door lock connections. The 
siren should “chirp” twice and the parking 
lamps should flash twice. If they don’t 
make sure all doors are closed. 

The status indicator should flash at a steady 
rate (about once per second). If it doesn’t, 
but the siren chirps twice, check the indica- 
tor connections. If the status indicator does 
not flash and the siren does not chirp, make 
sure all doors are closed. 

Open the vehicle door. The siren should 
sound and the parking lights should flash. 
If they don’t, check the dome light connec- 
tions. Also, the status indicator should 
flash quickly. 

With the alarm sounding, try starting the 
engine; the engine should not start. If it 
does, make sure the emergency override 
(programming) button is not pressed in. 

Press the Unlock button on the transmitter 
to disarm the system. Attempt to start the 
engine.  The siren and parking lights 
should stop, the driver’s door should 
unlock, and the engine should start. If not, 
check the ignition switch connections. 

Press both the Lock and Unlock buttons 
simultaneously. The panic alarm should 
sound. Press either button to turn it off. 

With the ignition switch Off, press and 
release the status indicatorhalet button. 
The indicator should begin flashing in a 
quick double-flash pattern (valet mode). 
Pressing the transmitter buttons will lock 
and unlock the doors, with the siren and the 
parking lights emitting one pulse, but the 
system will not arm. Press the valet button 
again to exit from the valet mode. 

Close all the doors. With the driver’s win- 
dow down, arm the system and wait 10 
seconds. Reach inside the vehicle and hit 
the rim of the steering wheel firmly. (Do 
not hit the horn or the air bag!) The alarm 
should sound. Press the Unlock button to 
stop the alarm. If it does not sound, adjust 
the sensitivity of the shock sensor (See the 
Keyless Entry and Vehicle Security Systems 
Installation Reference Guide for the proce- 
dure.) 

Close all the doors. With the driver’s win- 
dow down, arm the system and wait 10 
seconds. Then trigger the system by open- 
ing a door, from inside, by reaching into 
the vehicle. The siren should sound. Turn 
the ignition switch to the On position, then 
press the emergency override button. The 
alarm will shut off. If the siren does not 
sound, or does not go off when the emer- 
gency override button is pushed, check the 
button and wiring. 
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AN INTRODUCTION To KEYLESS ENTRY 
AND THEFT DETERRENT SYSTEMS 

Finishing the installation Procedure 

One the system has been completely tested, 
mount the keyless entry module with the 
connectors facing upward in the area above 
the fuse box, and secure it with tie wraps. 

Put the window decals on the inside of the 
rear passenger windows at the lower front 
edge of each window. 

Mounting the Keyless Entry Module 

Window Decal 
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AN I N T R O D U C T I O N  To KEYLESS ENTRY 
AND THEFT DETERRENT SYSTEMS 

Be sure to use the Keyless Entry and 
Ve h i c 1 e Se c u r i ty Systems Ins ta 11 at ion 
Reference Guide and this Video Reference 
Booklet, and you will be able to program 
the SVX, 1990 - ‘94 Legacy, and Code 
Alarm systems, and install the Code Alarm 
systems. 

Service Bulletins and Helpline 
Updates 
svx 

S B  15-90-01 SVX Security System 
Precaution 
SB 15-97-93 SVX Security System 
(Main Switch) 
HU 10-91 SVX Security System 

H U  1-92 SVX Security System 
Warning 
HU 2-92 LED Interpretation 
H U  8-93 ‘93 SVX New Security 
System Installation Tips 
HU 10-93 Legacy and SVX Security 
System Transmitter Battery Servicing 
HU 10-94 Security System in 1997 
SVX with Dual SRS System 

1990-’94 Legacy 

H U  4-92 Legacy Security System 
Wiring Information 

H U  10-94 1990 - 1994 Legacy 
Security System Operation Q&A 

HU 10-93 

1995- ‘97LSI 

HU 7-94 1995 Legacy Security System 
HU 9-94 1995 Legacy LSi Security 
System 
HU 4-95 1995 Legacy LSi Security 
Systems Module 
Hi7 6-95 1995 Subaru Legacy LSi 
Alarm System 
H U  12-95 Legacy Remote Keyless 
Entry System 
H U  1-96 Legacy Keyless Entry 
Diagnosis 
Legacy Accessory Keyless Entry 
System 
HU 8-96 ‘97 Legacy Keyless Entry 
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AN INTRODUCTION To KEYLESS ENTRY 
AND THEFT DETERRENT SYSTEMS 

Mark your answers to the following questions and mail the quiz to Subaru Video Training Program Headquarters. 
Name 

Dealer Dealer Code 
1. The original SVX theft deterrent system is ... 

a. Active only. 
b. Passive only. 
c. Active and passive. 
d. None of the above. 

2. The original SVX theft deterrent system needs to be reprogrammed for the remote transmitters: 
a. When a transmitter battery is replaced. 
b. Any time vehicle battery power is lost. 
c. Only when a transmitter is replaced. 
d. None of the above. 

3. The original SVX theft deterrent system is Off when the security button is out, and On when the button is pushed in. 
a. True 
b. False 

4. The revised SVX theft deterrent system, introduced in 1993, is .., 
a. Active only. 
b. Passive only. 
c. Active and passive. 
d. None of the above. 

5. The revised SVX theft deterrent system is. 
a. Off when the switch is out, and On when the switch is pushed in. 
b. On when the switch is out, and Off when the switch is pushed in. 
c. On when the switch’s LED is dark, and Off when the switch’s LED blinks. 
d. Off when the switch’s LED is dark, and On when the switch’s LED blinks. 

6. The base theft deterrent system on a 1990 - ‘94 Legacy is ... 
a. Active only. 
b. Passive only. 
c. Active and passive. 
d. None of the above. 

7. The mid-level theft deterrent system on a 1990 - ‘94 Legacy includes ... 
a. Keyless entry only. 
b. Remote arming and disarming only. 
c. Both keyless entry and remote arming/disarming. 
d. None of the above. 

8. The mid-level and high-level 1990 - ‘94 Legacy theft deterrent systems need to be reprogrammed: 
a. When a transmitter battery is replaced. 
b. Any time vehicle power is lost. 
c. Only when a transmitter is replaced. 
d. None of the above. 

9. The theft deterrent system on a 1995 - ‘96 LSi arms itself ... 
2.. When the driver exits from the vehicle and locks the doors with a key. 
b. When the driver locks the door with a door lock. 
c. When the driver presses the “Lock” button on the remote transmitter, on 1995 - 
‘96 LSi’s equipped with keyless entry. 
d. All of the above. 

10. With the Code Alarm systems for the 1997 - ‘98 Impreza, 1995 - ‘98 Legacy, and 1998 Forester, the keyless entry control 
module includes the electronics for theft deterrent. 

a. True 
b. False 

... 
z 
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SERVICE  BULLETIN

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform
those technicians of conditions that may occur in some vehicles, or to provide information that could assist in
the proper servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions,
and know-how to do the job correctly and safely. If a condition is described, DO NOT assume that this Service
Bulletin applies to your vehicle, or that your vehicle will have that condition.

ATTENTION:ATTENTION:ATTENTION:ATTENTION:ATTENTION:
GENERAL MANAGER o PARTS MANAGER o

CLAIMS PERSONNEL o SERVICE MANAGER o

IMPORTANT - All Service Personnel Should Read and Initial

NUMBER: 12-80-03
DATE: 05/19/03

APPLICABILITY: 2000MY~2004MY Legacy Vehicles
SUBJECT: Sunshade for Rear Sunroof on

Dual Sunroof Models

INTRODUCTION

In the event you need to replace the rear sunshade on a 2000~2004MY Legacy Wagon model,
the following repair method should be used in lieu of removing the sunroof unit as advised in
the current Service Manual. This new repair method is the only acceptable method under
warranty. The sunshade replacement kit is composed of: one sunshade, two guide pieces, and
two clips.

PARTS INFORMATION

REPAIR KIT SHADE REAR WAG

Gray Roof 65409AE000OB
Beige Roof 65409AE000GF

REPAIR PROCEDURES/INFORMATION:

1) Pull the rear sunshade open and detach the plastic clips that hold up the
track covers (fig. A).

FIGURE A
Continued on next page...
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2) Remove the lid installation nuts (two on each side, fig. B) and then remove
the shim and glass lid.

FIGURE B

3) Place protective tape around the sunroof opening to protect the paint from damage.

4) Remove the screw (fig. C) and the clip (fig. D) to free the arm.

FIGURE C

FIGURE D

Continued on next page...
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5) Remove the drain plate and guide (the guide is easily removed by pushing the
part outward (fig. E)).

FIGURE E

6) Angle the arm parallel to the ground using a piece of tape (fig. F and fig. G).
If the arm is not parallel it will interfere with other components when the sunroof
is opened.

FIGURE F

FIGURE G

Continued on next page...



Page Page Page Page Page 44444            Bulletin Number:12-80-03;  Date: 05/19/03           Bulletin Number:12-80-03;  Date: 05/19/03           Bulletin Number:12-80-03;  Date: 05/19/03           Bulletin Number:12-80-03;  Date: 05/19/03           Bulletin Number:12-80-03;  Date: 05/19/03

7) Pull the sunshade closed, then operate the sunroof to the full open position
ensuring the sunshade stays closed.

8) Remove the plastic sheet springs (four on each side) from the sunshade
frame by prying them with a small screwdriver (fig. H).

FIGURE H

9) Carefully remove the sunshade from the roof

10) Reinstall in the reverse order of removal and ensure proper operation of
all components.

CLAIM REIMBURSEMENT/WARRANTY INFORMATION

For vehicles within the Basic New Car Limited Warranty coverage period, this repair may be
claimed using the following information:

LABOR DESCRIPTION LABOR OPERATION LABOR TIME FAIL CODE

Sunshade for Rear Sunroof A 914 - 806 0.5 hours XIZ – 03, 23, 29, 58, 70
on Dual Sunroof Models



NUMBER: 01-153-01
DATE: 09/01/01

ATTENTION:
GENERAL MANAGER � PARTS MANAGER �
CLAIMS PERSONNEL � SERVICE MANAGER �

IMPORTANT - All Service Personnel Should Read and Initial

SERVICE  BULLETIN

APPLICABILITY: 2002MY Legacy Vehicles
SUBJECT: Legacy VIN Scheme

CAUTION: VEHICLE SERVICING PERFORMED BY UNTRAINED PERSONS COULD
RESULT IN SERIOUS INJURY TO THOSE PERSONS OR TO OTHERS.

Subaru Service Bulletins are intended for use by professional technicians ONLY. They are written to inform those
technicians of conditions that may occur in some vehicles, or to provide information that could assist in the proper
servicing of the vehicle. Properly trained technicians have the equipment, tools, safety instructions, and know-how to
do the job correctly and safely. If a condition is described, DO NOT assume that this Service Bulletin applies to your
vehicle, or that your vehicle will have that condition.

A small number of 2002MY Legacy Outback vehicles were produced with a Vehicle
Identification Number (VIN) scheme that is not consistant with the typical VIN scheme for this
model. This variation does not affect any regulatory compliance, but may present some confusion
if using only the last six (6) digits (Sequential Number) of the VIN for model identification.

In the past, the Sequential Number identified Outback Wagons in the “600001 and after” range.
The Legacy Wagon was identified in the “300001 and after” range. For the 2002MY, some
Outback Wagons will be included in the Legacy Wagon range of “300001 and after.”

To identify a Legacy Wagon from an Outback Wagon, use position 7 (Model Type / Trim Level)
from the full 17 character VIN. Numbers 3, 4, and 5 refer to Legacy Wagons. Numbers 6, 7, 8, 9
and 0 refer to Outback Wagons.

Review the attached VIN scheme for 2002MY Legacy vehicles.



Number: 01-153-01; Date 09/01/2001 Page 2

DigitDigitDigitDigitDigit 11111 22222 33333 44444 55555 66666 77777 88888 99999 1010101010 1111111111 1212121212 1313131313 1414141414 1515151515 1616161616 1717171717

Character 4 S 3 B E 6 3 5 X 2 7 2 0 0 0 0 1

Sequential NumberSequential NumberSequential NumberSequential NumberSequential Number
200001 and after: 4 Door Sedan and Outback Sedan
300001 and after: Station Wagon
300001 and after: Outback Wagon (2002MY Only)
600001 and after: Outback Wagon

Plant of ManufacturePlant of ManufacturePlant of ManufacturePlant of ManufacturePlant of Manufacture (POM), transmission and postal car

POMPOMPOMPOMPOM Transmission TypeTransmission TypeTransmission TypeTransmission TypeTransmission Type
SIA

6 Full-time AWD 5MT
7 Full-time AWD 4AT

Model YearModel YearModel YearModel YearModel Year
2: 2002 3: 2003 4: 2004

Check DigitCheck DigitCheck DigitCheck DigitCheck Digit
0 through 9 and X

Restraint SystemRestraint SystemRestraint SystemRestraint SystemRestraint System
5: Manual seat belts with driver & passenger air bags
6: Manual seat belts with driver & passenger air bags

and side air bags

Model Type / Trim LevelModel Type / Trim LevelModel Type / Trim LevelModel Type / Trim LevelModel Type / Trim Level
2: Brighton 3:  L
4: GT 5:  GT - LTD
6: Outback 7:  Outback - Cold Weather
8: Outback - LTD
9: Outback - 6 cylinders
0: Outback - 6 cylinders L.L. Bean

Engine and Drive TypeEngine and Drive TypeEngine and Drive TypeEngine and Drive TypeEngine and Drive Type
6: 2.5 Liter engine AWD
8: 3.0 Liter engine AWD

Body TypeBody TypeBody TypeBody TypeBody Type
E: 4 Door Sedan and Outback Sedan
H: Station Wagon and Outback Wagon

LineLineLineLineLine
B: Subaru Legacy

WMIWMIWMIWMIWMI
4S3:  Assembled by SIA, passenger car
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