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In compliance with federal regula-
tions, On Board Diagnostics II was
introduced to the Subaru line with the
1995 Legacy. This system has the abili-
ty to store engine and automatic trans-
mission diagnostic trouble codes
(DTCs) related to operating faults that
could have an effect on vehicle emis-
sions. The number of DTCs and the
diagnostic procedures for these DTCs is
constantly changing, due to the intro-
duction of new components and con-
stantly improving system operating
logic. The key to diagnosing and repair-
ing the OBD II system is an under-
standing of the components that are
being checked. Only then will you be
able to apply that understanding to the
logic embedded in the OBD II system.

OBD II checks a component and its
system for the ability to function (cir-
cuitry tests) and the result while func-
tioning (performance tests) for key
systems.

Enabling Criteria

Before OBD II can begin to work, the
vehicle must meet the Enabling Crite-
ria. This is the vehicle operating condi-
tion that must exist for the Engine Con-
trol Module (ECM) to begin diagnostics.
The Enabling Criteria will not be the
same for all diagnostics. For example,
the ECM checks an EGR solenoid as

soon as the ignition is turned on.

The performance of the EGR system
is checked after the following condi-
tions are met:

e Engine has been operating for at least
190 seconds

* EGR Solenoid has been energized

e Engine coolant temperature is equal
to or greater than 158°F (70°C)

e Engine speed is 2000-2600 RPM

e Injection duration is 4.1-6.92 ms

e Throttle angle is 5.76-24.96 degrees

e Throttle angle fluctuation during 100
milliseconds is less than 0.96 degrees.
* Barometric pressure is greater than
507mm HG

There can be no failures in the fol-
lowing components or circuits:
¢ Air Flow Sensor
e Crank Angle Sensor
e Cam Angle Sensor
e Throttle Position Sensor
* Coolant Temp Sensor, EGR Solenoid

Confirmation Driving Pattern
Generally speaking, the Enabling Cri-
teria are not published for all DTCs.
The logic that the ECM uses to deter-
mine if a DTC should exist also may
not be available. What is published is
the Confirmation Driving Pattern. This
is a description of the exact way a vehi-
cle is to be driven for the Enabling Cri-
teria to be met. Driving a vehicle on a
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lift will not substitute for actual on the
road driving. A slight deviation in the
confirmation driving pattern will usual-
ly cancel the diagnostics until the right
conditions can be duplicated.

OBD II checks or

monitors using two
methods. The first
method is called
Continuous Moni-
toring. This process

monitors for mis-

fire, fuel system
and electrical out-

put devices any
time the vehicle is
operating. The sec-
ond type is non-
continuous moni-

Confirmation Driving Pattern

toring. This process
checks the condi-
tion of the catalyst, heated catalyst,
evaporative system, secondary air sys-
tem, a/c system refrigerant, oxygen
sensor, oxygen sensor heater and EGR
system once per “trip.”

A trip is the completed when the
vehicle has been driven in a manner
which satisfies the enabling criteria
and the ECM has powered down.

Readiness Codes
Readiness codes report the

Misfire monitoring
Fuel system monitoring
Comporent monitoring
Catalyst Diagrosis
Heated catalvst
Evaporative purge system
Secondary air system
&/C system refrigerant
Oxyzen sensor

02 Heater Diagnosis
EGR svstem

availability and status of the
monitors through the Select

complete . . . .

complete Monitor. While viewing the
Comlete OBD II section from the

o aursact engine main menu, the first
1ncomplete . . . . .

ro support eight items will indicate No
12 Buzsert Support, Complete or Incom-
fingaslicte plete. No Support indicates
no support

that the vehicle is not

Readiness codes after memory
has been cleared

equipped with that system.
Incomplete indicates that the

Misfire monitoring
Fuel system monitoring
Comporent monitoring
Catalyst Diagrosis
Heated catalvst
Evaporative purge system
Secondary air system
&/C system refrigerant
Oxyzen sensor

02 Heater Diagnosis
EGR svstem

vehicle has this system but
has not diagnosed this sys-
tem, but will once the

complete

comp lete Enabling Criteria have been
conlete met. Complete indicates that
MComplete the diagnostics have been

o sueeort performed for that system.

no support N

ecrlsts These values will not default
camplete .

o o3 to incomplete once they are

complete, unless the memory

Readiness codes after meeting
Enabling Criteria

has been cleared or battery
power has been removed for
more than 10 minutes. (1996

vehicles default to incomplete when
the ignition is turned off.) See State I/M
Program Advisory Bulletin 11-49-97R.
(Located in back of booklet.)

During the actual testing or diagnos-
tics performed by the ECM, vehicle
sensors send information to a testing
area of the ECM. The information is
evaluated to determine if the vehicle
has met the enabling criteria and the
results of the forced testing of systems
are diagnosed.

Each system is assigned to trigger the
illumination of the Check Engine Light
in either a single fault or double fault
occurrence (trip). The single fault trip
DTCs will store a memorized DTC and
record the vehicle operating conditions
(Freeze Frame Data) when the ECM
determines a fault exists. The Check
Engine Light is also illuminating. Dou-
ble fault trip DTCs will not illuminate
the Check Engine Light when the first
fault is detected. It will register the
DTC as a temporary code and wait for
the second consecutive failed trip to
occur before illuminating the Check
Engine Light.

P0440

di1

B-Body
C-Chassis
P-Power Train Specific Fault
U-Network Designation

0 - Generic (All Manufacturers)
1 - Manufacturer-specific

DTC Structure

The exception to the second fault
rule is any DTC that is related to Fuel
Trim or Misfire. The second fault trip
for these items must occur within 375
rpm and 20 percent of the engine load
of the first fault. At that point the
Check Engine Light will illuminate,
and the DTC and Freeze Frame data
will be memorized.

OBD II requirements state that all
manufacturers standardize code
assignments. Each code consists of
five characters.
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SUBARU VEHICLES SOLD IN THE LAST 10 YEARS ARE STILL ON THE ROAD*

People love their Subaru cars so much, they hold on to them longer
than other cars. And they’re willing to invest in them, even when high
mileage necessitates engine and transmission replacement.
Fortunately, commitment for them means opportunity for you! S U BA R U®
And to help you meet your customers’ needs (and budget), Subaru -
offers a broad line of competitively priced Genuine Subaru Engine G e n u | ne PartS

components and Remanufactured Parts. To find your local dealer
call 1-800-SUBARUS3 or visit us online at www.subaru.com.

* Based on R.L. Polk & Co. Registration statistics as of 7/1/2001.

New Cylinder Head Assemblies (1985-1998) « New Replacement Short Blocks and related engine parts (1985-2001)
Remanufactured parts including Automatic Transmissions (1990-2001) « Brake Calipers « Starters « Alternators « Front Drive Axles
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Malfunction Indicator Lamp
Operation

The Check Engine Light, now called
the Malfunction Indicator Lamp (MIL),
provides communication to the driver
and the technician. The steady illumi-
nation of the MIL with the engine run-

ning indicates an existing

Freeze Frame
Freeze Frame is a record of the vehi-
cle operating conditions at the moment
a DTC is set. These include:
¢ Engine RPM,
e Engine Load,
¢ Fuel Pressure,
e Fuel Trim Values,

Memory of a DTC (as it relates to
illuminating the MIL) is maintained
until three consecutive passing trips
have been made (the enabling criteria
were reached three times in a row
and the tests were performed with
good results). The MIL will turn off at
this point.

The DTC will remain available for
viewing with the Select Monitor and
the freeze frame data associated with
it will remain in memory for 40 warm
up cycles.

The exception to this rule is if the DTC
is associated to misfire or fuel trim. In
this case 80 warm up cycles must be
completed before full erasure will occur.

Warm Up Cycle

A warm up cycle occurs when the
engine coolant temperature rises to at
least 40°F (22.2°C) above the tempera-
ture at start up, and reaches a mini-
mum of 160°F (71.1°C).

problem to the driver. A * Coolant Temperature,
MIL that is flashing at 1 e Intake Manifold Pressure,
| ,_ Hz indicates that a mis- e Loop Status,
_ % fire which may cause cat- ¢ DTC causing the MIL to illuminate.
Ignition i alyst damage presently
s gl exists (immediate service Brecee S, dofie PO103
attention is recommend- e b
Misfire ed) Coolant Temp. i +133 °F
start Technician communica- A SN T
q :
0 tions via the MIL incl_ude @ﬁ@iaﬁ‘?i‘;ﬁ?e Fressure B
three messages. The first Yehicle Speed 0 A
is a 3 Hz flash which
ON indicates the inspection (T & [ & [ ]
. 0|=|=~| L mode connectors are con-
nected. The second is a 1 Freeze Frame
' 1 sec. ' Hz flash which indicates A DTC associated with misfire of fuel
i a misfire that will cause trim is considered a high priority.
Ignition catalyst damage exits. Therefore, the freeze frame data associ-
SVg:fh The third MIL signal, ated with a misfire or fuel trim DTC
steady illumination, indi-  will overwrite the freeze frame data
an, catesa problem exists or from all other DTCs.
has recently occurred and
a DTC has been set. Fuel Trim
Short-term and long-term fuel trim are
DTC Memory visual interpretations on the current

(short term) and historical (long term)
corrections to the air fuel mixture
required to give the vehicle the best dri-
veability and lowest emission output.
The ECM continuously monitors the
amount of fuel injected and places the
information recorded into memory. The
ECM places the memorized information
into a position that is referenced by
engine load and engine rpm. The next
time the vehicle is in those same condi-
tions, the memorized information is com-
pared to the amount currently being
injected. A DTC will be registered if the
difference between the two is too great.

Detail area

Short Term
Fuel Trim

\ \-‘
Injection
Duration
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Fuel Trim Map




