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ENGINE CONTROLS AND FUEL SYSTEMS

 TECH TIPS

SERVICE TIPS FOR THE AUTOMOTIVE TECHNICIAN

ALTERNATIVE

CODE RETRIEVAL

PROCEDURE FOR
FORD EEC IV
SYSTEMS

The Ford BEC TV system'1s vsed
on Ford vehicles statling wilh the
1984 model vear, Unfortunately, the
“Check Engine” light was not used
until 1988, S0, unlike the earlier
madels that did not have the light.
these madels give a visual indicalion
of when the ECM detects a problem,
In addition 1o aleriing the vehicle
operator, the “Check Engine™ light can
be used Lo retrieve EEC 1V fault
codes, This can be done without the
use of a scan ool and 1% 4 convenient
wiy Lo perlorm Ford's “Key-on,
engine of” (KOEOQ), and “Key-on,
engine running” (KOER) tests, For
those of you that are working on a
1984-87 vehicle without the light, we
will give you an allernative to perform
the same lests, Belore we do that, let's
review Ford's sell-diagnostic strategy,

NOTE: These tests should be
performed on an engine that is al
operaling lemperalure, otherwise,
[alse [aoll codes may be set. Also,
miake sure thal all switches, including
the air conditioner and defroster, are
in the ofl position.

KOEO test: This is a static test of
major sensors dnd actuators used by
the EEC IV syslem. During this test,
lhe sensors and wiring are being
lested for open circuils, short circuits,
or, for being out of the prescribed
range of operation. If a sensor
performs out of the expected range, or,
an actuator does not perform as

expected, an “On Demand”™ fault code
i5 generated. “This terminology is used

~to define that the ECM presently sees a

problem in the system. An “On
Demand” code can only he cleared hy
repairing or replacing the faulty part of
the circuit. Onee the fault is no longer
present, the ECM will no longer sct
that particular “On Demand” code. On
some systems, depending on the Taull
code. the ECM will not allow you 1o
perform any other tests until these
Laults are correeted.

Continuous Codes:
Adthough this 15 not a lest in ilsell il is
the second parl of the KOEOQ Lest,
Whenever the engine is running, the
ECM conlinuously monitors its inputs
and outputs. I 4 sensor or actuator does
not perfomm as expected, a Ll code 15
stored in memory, Codes thal are stored
in Continuous Memory indicate that al
one lime the ECM had detected a
problem or problems in the system, even
though that problem may not
currently exist as indicated by a lack of
an “On Demand™ code. These codes
mity ilso cause the “Check Engine” Light
(o illuminate duning engine operalion,

KOER 1est;

Memory

During this test it will request the techiician
ti snap the throttle, apply the brakes, wm
the steering wheel, and toggle the overdrive
switch. Codes generated during (his test
indicate that a sensor or actuator did ol
respond as expected by the ECM.
Remember, some svstemns will not allow
this test i there are any On Demand codes
Lt bevee ot been Gxed.

Now that we have explained the
lest stralery, we will explain how to
run Lhese lests without the use of a
sean ool

The KOEOQ test is the place to
mnitiale this procedure. First, locate the
diagmostic connectors which are usually
placed m the engine compartment (see
diagram #1). The single wire
connector 15 designated as the 5TT or
Sell Test Input terminal. If you connect
this termminal to a good ground, and mm
the ignition to the “ON" position, you
will notice several events that will take
place. The “Check Engine™ light (if
equipped) will tum oft, the fuel pump
will run brietly, the cooling fanis) will
run briefly (it controlled by the TECM},
and all of the other ECM-controlled
actuators will be switched on and off

This is & dynarmic

test performed &TI
with the engine Y
running. During i'x

this test, sensor
response will be
momitored when
the ECM aliers
the wirfuel mix-
ture and actuates
various outputs
such as solenoids
and actuators.

Diagram #1
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one time. At this point, fault codes
that exist will be displayed by the
“Check Engine™ light.

The first set of codes 1o appear
are the “On Demand” codes. These
may be two or three digit codes.
depending on the model year. A flash
scquence of 5 flashes. [ollowed by a
pause, followed by 1 flash, [ollowed
by a pause. followed by 9 flashes,
indicales a code 319. A pause,
approximaltely four-seconds in length
oeeurs between codes. If more than
one “On Demand™ code exists, the
ECM will flash each code once, and
will repeat the sequence a second
ime. A pause of approximately 5 to 7
seconds followed by a single tlash of
the “Check Engine” light will now
occur, This sequence separates the
“On Demand™ codes from the
“Continuous Memory™ codes. These
codes appear the same way as the
“On Demand” codes.

“Continuous Memory™ codes, as
opposed to “Un Demandcodes, can
be cleared without performing any
repairs. In order to do this, you must
remove the ground from the STI
terminal while you're in the KOEQ
self test and the “Check Engine”
light is flashing codes, If the
problem is still present, the fault
code will reset itself immediately.
By the way, erasing codes hy
disconnecting the battery is not the
advised way, since it will also erase
the ECM's adaptive strategy which
may create idle control problems.

The KOER test is the next sicp
in the diagnostic procedure. In order
to initiate this test, with the ignition
switch in the off position, ground the
STI terminal. Now, start the cngine.
After a few seconds, the engine
speed will increase momentarily and
the “Check Engine™ light will [ash.
The number of [lashes will indicate
the number of cylinders. Two tlashes
indicates a lour cylinder, three

indicates a six cylinder, and four
indicates an eight eylinder engine.
After you receive this verification,
the ECM is looking [or you (o apply
and release the brake pedal, wrm the
steering wheel one hall turn. and
togele the overdrive switch (il
equipped). Alter these inputs by vou,
the ECM performs additional lasks
in order to test the engine systems,
The ECM changes the air/fuel
mixture to test the oxygen sensor.
Idle speed is changed to check the
idle air bypass valve. The EGR
system is activated while the ECM
looks for a change in engine
response. If the vehicle is equipped
with an air pump, air s diverted
upstream to test control valve
operation. At this point the ECM
will flash the “Check Engine” once
to indicate to you that it wants you to
snap the throttle. Snapping the
throttle will help the ECM to check
the operation of the Map sensor,
Throttle Position sensor, Mass Air
Flow sensor, and. if equipped. the
Knock sensor,

minutes, Sccond, there 1s no special
test equipment that is required, other
than a jumpser wire o ground the STI
lerminal. Finally, it is a sure way to
verily that any codes your scanner
may indicate are real, and not as a
result of a scanmer malfunction. It is a
cheap altemative in case you have not
had your scanner updated to operate
on the test vehicle.

In the cases where you are
working on a vehicle without a
“Check Engine™ light. vou can
achieve the same results with an
analog voltmeter, or a logic probe.
For the voltmeter, just connect the
positive lead to the battery positive
terminal. Connect the negative lead 1o
the 5TO (Self Test Output) terminal
(see diagram #1). Tor the logic probe,
connect the logic probe’s leads to the
hattery, and then touch the probe’s tip
to the STO terminal. In either case,
after yvou're hooked up, just ground
the STT terminal as discussed
previously, and count either the
meter’s needle sweeps or the logic

After this sequence. any
fault codes will be transmitted

Diagram #2

through the “Check Engine” [
light in the same manner as

- SELF TEST

IHPUT CONMECTOR

the KOEOQ test. Fault codes Jybits'

that appear indicate a t’.fli —
problem that the ECM ' gmw: %;“:”:l
detected  during  that - T e
particular test. Fault codes 8+ -@

as a result of this test do not

need to be crased. Tf the
problem is corrected. the next
KOER test will not display that code
again. If there are no fault codes
detected for any of these tests, you
will receive a pass code of 11 or
111, depending on the system uscd
in that vehicle.

Using the above methods (o
initiate the sell-lests makes sense [or
a few reasons. First, it is very quick.
The KOEOD test takes less than two

probe’s LED Mashes (see diagram #2),

There are additional tests that can
be performed with this system,
regardless of the cquipment vou are
using in order to relrieve codes. First
is the Output State Test. This test will
activate all of the ECM’s controlled
outpuls except the fuel pump relay,
the cooling fan, and the fuel injectors.
The outputs can be energized or
de-energized by depressing the
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throttle. This test is may be initiated
after the KOEO lest is run. After the
Continuous Memory codes have been
displayed (if any), just step on the
throttle once to energize the outputs.
For example, the EGR solenoid will
be turned on when the throttle is
depressed. If you depress the throttle
a second time, the solenoid will he
turned off. The “Check Engine™ light
will alternately illuminate and turn
off, depending on the Output State.
This works for all of the ECM’s
controlled outputs.

Another test is the Cylinder
Balance test, This pardcular est can
only be performed on vehicles with
Sequential Fuel Inmjection. The ECM
performns this est by briefly disabling
the fuel injectors one at a time while
the engine is running. The ECM will
also identily the malfunctioning
cylinder by [lashing the “Check
Engine” light, The number of Hashes
indicates the cylinder number.,

The Cylinder Balance test can
be initialed alter the KOER test.
After any codes have been flashed,
increase the engine speed by about
600 RPM for 2 seconds. This will
signal the ECM to start the test. This
can be confirmed by heuaring the
engine speed increase. After several
seconds, the ECM will start to shut
off the fuel injectors, one at a time.
When this happens, engine RPM
will decrease, If there are any weak
cvlinders. they will be identified by
the flashes of the “Check Enging”
light. This test can be repeated, if
necessary, by increasing engine
RPM as before. If there are no weak
cylinders, you will receive a “Pass”
code of 94, This will be indicated by
nine flashes. a pause. followed by
nine more flashes of the light.

Fat Sugar
— Top Gun technician
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HITACHI 55 AIR
FLOW SENSDRS

Many technicians believe that the
Hitachi brand mass air flow sensors
which GM uses on its 3300 and 3800
engines never have a problem. The
tact is that even though they are more
reliable than most types, they do have
some problems. While these sensors
do not fail completely, they tend to
slow down in their response under
load. This 15 where many technicians
get fooled when they use an
oscilloscope to check the sensor’s
oulput. When checking this sensor,
the fact that the sensor generalcs a
clean square wave is not sufficient. Tt
is the frequency of that signal which
the ECM uses to determine engine
load. The same applics when using a
[requency meter or a scan tool, Al
idle, all information appears o be
normal, We must go beyvond the basic
checks at idle.

When these sensors do not
perform properly, they usually
exhibit 4 problem at higher RPMs in
that they cannol generale the proper
frequency [ast enough so that the
ECM can compensate [or engine
load, The ECM never generales a
tault code because the sensor does
generate a signal. IU's just not fast
enough to respond properly to rapid
changes in engine load. The
symptom is usually some type of
lean stumble upon acceleration and
vou may even get a code 44 (exhaust
lean) at high speed cruise. After
checking the basics, the first step is
to disconnect the sensor's connector.
At this point the ECM will use a
default value depending upon
throttle position and engine load.
This default value is the ECM’s
approximation of air flow. In the
case where the sensor is not
performing up to par, the car may
run better with it disconnected.

However, il is nol as precise as the
actual sensor’s inpul. Next, monitor
the actual air fow on vour scan tool.
With the vehicle in park (block the
drive wheels, and use the parking
brake), snap the throttle while
observing the grams/second on the
scan tool. Reconnect the sensor’s
plug. As before, snap the throttle
while observing the scan tool. What
vou will usually see with a slow
sensor when you snap the throtle, is
that the air tlow (grams/second} is
about 3% lower than the defaulr value.

This is the tip off that the sensor
is the cause of the lcan stumble.
For cxample, with a 3300 engine,
when the throttle is snapped, vou
usually see a default value of about
80 grams/ sccond, IT the sensor you
are lesting is slow, you will probably
see about 60 grams fsecond or less, If
the sensor is functional, you should
see close 1o 80 grams/ second. If the
lest verifies that the sensor is slow,
then it must be replaced.

Joe Dantuono
— Top Gun technician

TOYOTA 1986-
1989 CELICA- ND
START, NO SELF
DIAGNOSTICS

If you run into a Toyota Celica
that is a no start which lacks ignition
spark and injector pulse, and will not
do self diagnostics, take a look at the
“Check Engine” light to see if it is
illuminated with the ignition switch in
the “On™ position. If it's not, then the
next step is to make sure that the 5-
volt reference signal is present at the
air flow meter and the throttle position
sensor. The air flow meter is a poten-
tiometer. It has a seven-wire connec-
tor, and it is located on top of the air



cleaner housing. One of the seven
wires in the connector is a pink wire
with a blue stripe. This is the 5-volt
reference signal from the ECM to the
air flow sensor as well as the throttle
pusilion sensor. You can start your
diagnostics by checking for the
presence of the 5 volls at the throttle
position sensor. Idcally, this check
should be made with the sensor
connected. I the 5 volls are not
present, unplug the throttle position
sensor. It the 5 volls are now present,
the reference voltuge 1s being shorted
to ground inside of the throttle
prosition sensor circuit, 1t the 5 volts do
not appear, the next step is to unplug
the air flow meter. If, atter unplugging
the air flow meter, the 5 volts come
hacl., then the voltage 15 being shorted
in the air flow meter. In either situation,
the part must be replaced.

Vince Wialsh
— Top Gun technician

FORD PRESSURE
FEEDBACK EGR
SYSTEMS

In an atempt o contral vehicle
exhaust emissions, Ford advanced
their EGR sysicms with the introduc-
tion of the EGR position sensor. This
rave the ECM some idea of how
much exhaust gas was being recyeled.
This syslem works pretty good when
everything is new. However, as
vehicle mileage increases, carbon
buildup becomes a problem, This
system has only one way (0 control
and measure EGR [low, and this is
based on the assumption that
evervthing will work as cxpected.
This leaves something to be desined.

Ford improved upon this by
enahling the ECM (o conlral EGR as
well as monitoring EGR. low.
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There ure i.i!:ﬁ'sfjﬂﬂs of EGR
control. The first is called Pressure
Feadback EGR (PTTI). This 1s a system
where the ECM can determine EGR
flow based on a pressure drop across
the opening in the RGR passage hy
using a transducer. Based on this input,
the ECM, using an EGR vacuum
regulator, will control the vacuum
signal to the EGR valve. By regulating
the wacuum signal that controls the
FGR, the PFE system enables the TOM
to precisely compute and command
proper EGR flow (see diagram #3).

The second style o EGR
control is called the Differential
Pressure Feedback EGR (DPEE). In
this svstem, the ECM computes and
conlrols EGR flow in a similar
manner as the PFE system, excepl
that this system calculates the
difference in pressure between the
EGR opening and the exhaust
system (see diagram #4).

It is important to know that
even though these two systems
measure exhaust pressure, and are
ECM controlled, there are physical
and electrical differences that
vou should be aware of when
performing diagnostics.
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Physically, the PFE sensor has
one pressure input nipple. The DPTE
sensor has two pressure input nipples.
Electrically, both the PFE and the
DPFEE sensors are three wire scnsors.
Each have a 3-volt reference from the
ECM, a ground, and a sensor outpul.
It is in the sensor oulpul voltage
where these two sensors difler.

The Key On Engine OO voltage
output for the PFE sensor is 3.25
volts, where the outpul for the DPFE
sensor is (.45 volts. Refer to the
charts to check pressure versus sensor
output, Pressure can be checked by
lapping into the pressure line while
performing a road test and verify the
correel voltage output. This system is
pretly good at determining whether or
nol the system is functioning
properlv, If the ECM  detects
something 18 wrong. it will set a fault
code. The most commaon problem is
carbon clogging the ports. Even
though the same problems plague the
EGR system, these newer systems are
better able o deteet these problems
before they become a major problem.

Julio Orvela
— Damestic specialist
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