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What to Do When
the MIL Comes On

In the Spring, ‘05 issue of The End Wrench, we gave you an overview
of how OBD II does what it does. Here, we expand

on that and provide some practical procedures.
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Ithough it’s hard to believe at this high-tech
juncture, there was, of course, a time of
NOBDAA — No On Board Diagnostics At All.
“Back in the day” diagnosis was accom-
plished by visual 1nspect10n measurement and disas-
sembly 100% of the time. Pressure from California
and the EPA starting in the late “70s gave us OBD I,
a system that illuminated a Malfunction Indicator
Lamp (MIL) when a fault was present and turned off
the light when the fault went away. There was no
provision for any performance 11101’11'[01'1110 — a con-
tinuous 111onltor1n0 of all Powertrain Control
Module (PCM — Commonl\ referred to as an ECU
for Electronic Control Module in Subaru vehicles)
inputs and outputs — and no PCM directed testing
sequence, or active means to check component fail-
ure. It was designed only to alert the driver in the
case of a hard fault, more a fault monitoring and
reporting system than anything else. Additionally,
code retrieval and data gathering wasn’t standar d-
ized and specific first genelatlon scan tools were

required for specific cars; even the location and style
of access connector varied from car line to car line.

The 1996 Watershed

It didn’t take long for the California Air
Resources Board (CARB) and the EPA to recognize
that emissions improvement with that system was
minimal at best, and would over time fail to meet
clean air objectives. In addition to the “black electri-
cal tape over the light” repairs of that era, car own-
ers were reluctant to show up voluntarily to pay to
fix what thcy pcrccivcd to be the annoyance of a sim-
ple warning light unless there was an irritating
symptom attached to MIL illumination. Frustrated
with the lack of air quality improvement, the CARB
and the EPA, along with the Society of Automotive
Engineers (SAE) and other interested parties,
worked on the language, legislation and standardiza-
tion that eventually become law in the Clean Air Act
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of 1990, which mandated that a new
system, On Board Diagnostic System II
(OBD 1I) be in place and operational
on all cars sold in the United States in
the 1996 model year (Subaru beat this
by a year).

OBD 1I is radically different from
its predecessor in a variety of ways.
First, a host of standards were devel-
oped by SAE and adopted by manufac-
turers covering such things as proto-
cols, information, terminology, gener-
ic and enhanced scan tool applications,
security and languages. But more
important to a technician, OBD II
began using the PCM not only to con-
tinuously monitor inputs and outputs,
but also to initiate intrusive
(detectable by the driver under cer-
tain conditions during the test) and
non-intrusive tests to determine
degradation of system performance.
Suddenly, a whole series of fault codes

often numbering in the several hun- The standardized OBD 11 connector showed up on Subaru vehicles in 1995, and assured that not only
dreds were available to help pinpoint the terrific Select Monitor, but also aftermarket scan tools could be used for diagnosis of electronic
upcoming and developing failures. engine management problems.
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Step by Step
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The EPA considers problems that could damage the catalytic converter of the utmost

importance, so specified that such things as misfire be emphasized in OBD II.
This lab scope pattern shows a healthy cat.

While generic scan tools can read DTCs and afew other things, it takes the genuine article — the Subaru Select

Monitor — to thoroughly access the data stream, and to foHow the factory service procedures gﬁricient]}/.
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These PCM-ordered diagnostic tests or “monitors” run on
the evaporative emission system, the fuel trim system, the
catalyst, the EGR, the air injection system (if so equipped),
the oxygen sensors, and oxygen sensor heaters, and includes
a comprehensive component monitor as well as a continuous
misfire monitor. Monitors will only run after the PCM deter-
mines that specific vehicle preconditioning events have been
completed to place the system in an optimum test posture
prior to initiating the test sequence. This is done to assure
repeatability and to prevent spurious Check Engine Lights.

Cracking the Codes

SAE standard ]J2012 defines Diagnostic Trouble Code
(DTC) types and definitions. The five-digit alpha-numeric
DTC can be deciphered as follows: The first position is a let-
ter that designates which controller is reporting, or which
controller has a problem. Body is “B,” chassis is “C,” power-
train is “P” and “U” is network (a holdover from UART, for
Universal Asynchronous Receive and Transmit — a commu-
nications protocol).

The first number position can be a “0” for an SAE or gener-
ic code, or a “1” or “2” for a manufacturer-specific code. This
provision is there in case a manufacturer decides to offer more
functionality than required by law, a feature taken advantage
of by virtually all carmakers. It’s important to note that man-
ufacturer-specific codes often will not be read by generic scan
tools. By law, only SAE-defined codes must be reported to
non-manufacturer scan tools, although most will detect at
least some of the non-required codes. The next digit indicates
which vehicle system or sub-group is reporting. For example,
P0100 is air metering and fuel system, P0200 is fuel system
(injector only), PO300 is ignition or misfire,
P0400 is emission control system, PO500 is
idle speed control or vehicle speed sensor,
P0600 is computer output circuit (such as a
relay or solenoid), and PO700 pertains to
transaxle or transmission faults. The final two
digits are the specific fault designation for
that code.

It’s important to note that for some
monitors to run, you must have fuel levels
and charging system voltages within certain
parameters, and in some cases a whole
series of events must occur or be main-
tained for a spccificd pcriod of time prior
to the PCM authorizing test initiation. It’s
equally important to know that not every
code sets on a single trip or event. Some
require multiple failures on consecutive
trips to set. I mention this because it’s
important to know not only what OBD II
can do_for you, but also to you during your
test process! Some of the most painful les-
sons a tech might learn can occur because
of assumptions made about sequencing, test
initiation and vehicle preconditioning.
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When the MIL Comes On

A successful repair begins at the service write-up session
with just a bit of customer education, and a careful use of
words. We prefer to never use the terms “diagnose” or “diag-
nostics” when discussing the problem with the customer.
These terms might best describe what we’re doing, but they
sound too clinical to most customers, and since they’re used
in the medical field their use conveys a contextual meaning
of “very expensive”, immediately putting you and the cus-
tomer at odds. We’ve found that the words “testing”, “tests,”
“inspection,” “evaluation,” or “evaluate” are less confronta-
tional to the customer, and we try to use those words exclu-
sively. For example, we might say, “We’ll need to perform
some preliminary inspections to properly evaluate your con-
cern today. I'll have the technician road test your car to con-
firm the condition, and he’ll then run tests to determine the
reason the light came on.”

To best illustrate how the MIL operates to a customer, use
the fire alarm and apartment building analogy. We know we
have a fire, and we know it’s somewhere in the building, but
we don’t know what floor it’s on, or the apartment number
in which it’s contained. Go on to explain that extinguishing
a fire on the tenth floor, apartment number five doesn’t
mean that other fires might not occur later on other floors

or in other apartments, or that multiple fires might not have
broken out. It’s important to convey the fact that this one
single lamp alerts the driver to faults in a number of systems
and its job is to monitor thousands of parts. Covering this
with the customer helps eliminate misunderstandings later
should the MIL come back on a short time later due to a sub-
sequent unrelated failure.

Another analogy that will help customers understand the
testing process is that of a ladder. Explain that system testing
is similar to climbing a ladder. Each rung must be intact to
allow the tech to progress up the ladder, and that broken
rungs will need to be replaced as they are encountered.
Broken rungs that are bypassed or skipped over may change
test results further up the ladder, so skipping past a known
fault isn’t a good option.

A technician can never have enough information when
chasing intermittent difficulties, so the customer contact per-
son needs to ask the right questions. Subaru has an excellent
interview checklist that can be found in the service manual
section of the website (http://techinfo.subaru.com)
by going to “year/model/service manual/engine/engine diag-
nosis/ check list for interview.” We know some people don’t
like structured interview tools, but they sure can help when
you're chasing a difficult problem because they will help you
nail down the circumstances under which the fault occurred.
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Step by Step

Before you jump to any unsound conclusions about the condition of those expensive

electronic components, make sure the basics are okay. Ground connections are a

prominent example.

If you doubt the need for such tools, log onto the website
and look under OBD information and you’ll see a table
listing the system or component under test, the failure
codes generated, the malfunction criteria and threshold
values that trigger the code. Contained in those same tables
is a list of secondary systems and their required status to
run the monitor, in addition to the amount of time the fault
needs to be present before setting the MIL and the number
of consecutive failed drive cycles needed before MIL illu-
mination.

As you can see from the table, not every code sets on the
first failed drive cycle, and not every drive cycle meets the
criteria needed for running the test, and that’s why it’s
critical to capture the kinds of information found on the
check list. It records all sorts of data, like fuel brands,
weather, temperatures, highway or city, smooth or rough
roads, engine temperatures, speeds, driving conditions and
the status of various accessories (on or off). It’s well writ-
ten and in our opinion deserves a placc in your customer
contact process.

Back in the Bay

Once we’ve got the complaint and customer information
captured, the hard work of confirmation, testing and repair
begins. Even though the Subaru diagnostic process doesn’t
say so, a brief road test will sometimes reveal other symp-
toms that escaped the customer’s notice, and will confirm
MIL illumination.
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The MIL comes on any time the OBD II system detects a
fault that exists for the required time interval for that code
with all enabling criteria met. Some codes set immediately,
some codes only require one drive cycle to set, other codes
require two consecutive drive cycles to set, while still oth-
ers set immediately and flash the MIL. If the failure is cata-
lyst damaging, the MIL will flash, alerting the driver to the
urgency of the condition.

Once the vehicle performs and passes the monitor for
three consecutive trips the MIL is turned off, but a trouble
code is stored until the clear memory mode is entered, the
battery is disconnected, or the vehicle passes the monitor
forty consecutive times. Until the memory is cleared, a fail-
ure record containing limited data captured at the time of
failure will be retained to aid in diagnosis. Depending on the
type of code and failure, the powertrain controller may
enter a fail-safe mode, which can affect vehicle operation
and generate additional comments about low power or poor
performance.

There are a couple of sections in the service information
that are invaluable aids to diagnosing the MIL. One regard-
ing failure code detecting criteria can be found at
“year/model/service manual/engine/general descrip-
tion/DTC detecting criteria,” and lists the outline of diag-
nosis, the enable criteria, the driving cycle, the diagnostic
method, the DTC clear conditions, the MIL clear condi-
tions, the fail safe provisions and ECM operation at the
time of code set. This is VERY valuable stuff in a quick
and easy-to-understand format. The second resource is
found at “year/model/service manual/engine/engine diag-
nostics/drive cycle.” This section will give you the needed
information to properly road test the car after repairs to
confirm the fix, and it lists the required road test by DTC
number. Those of you who have road tested a car for 60, or
even100 miles in an attempt to get a monitor to rerun after
repair will love this tool.

Once in the bay, use the scan tool to confirm the
codes, note and record the failure record for intermittent
codes. The basic Subaru diagnostic procedure,
found at “year/model/service manual/engine/engine diag-
nostics/basic diagnostic procedure,” only confirms that the
engine will run and that the MIL is on before taking
you directly to the flow chart for that DTC. You will
find the DTC trouble charts at “year/model/service manu-
al/engine/engine diagnostics/diagnostic procedure with
DTC.” These trouble charts are excellent, with schematics,
connector end-view and pin-outs right at the chart.
While there are occasional glitches in the Japanese-to-
English translations, they are still outstanding, and follow
the familiar “if this, then that” step-by-step walk-through
the diagnostic process we’ve become accustomed to using in
our shops.

Having the right tools makes all the difference in
fixing the car and Subaru has done a commendable job of

making the most important tool — comprehensive infor-
mation — available to every tech working on these tough,
dependable cars.
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