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6 Engine Control Module

6.1

Image 6-1 PCM Internal Components

Control Modules - General Overview

At the heart of the PGMFI and
OBD-II system is the engine
control module (ECM) or power-
train control module (PCM). The
difference between the two
modules is in the systems they
each control.

An ECM only controls engine
functions such as fuel and igni-
tion timing control. The ECM
handles no significant transmis-
sion functions.

Some automatic transmission

equipped models will have a separate control module for the transmission. This
module is called a transmission control module (TCM). A TCM is shown in Im-

Image 6-2 TCM Components

6.2 Input Signals

Image 6-3 Input/Output Terminal Gauge

age 6-2. A TCM is physically smaller
than an ECM or PCM.

Some models have one control module
for both engine and transmission con-
trol. This module is called a PCM. A
PCM with the top removed is shown in
Image 6-1.

In the beginning these modules were
only used to control fuel, ignition tim-
ing, and transmission functions. Later
model Hondas use the ECM/PCM to
also manage systems such as A/C com-
pressor control and cooling fan activa-
tion.

A control module receives analog input
signals from the sensors and then con-
trols several load devices such as fuel
injectors, IAC valve, and solenoid
valves. The incoming signals have very
low current flow, however, the load de-
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vices can have a significant load requirement.
The difference in current carrying capacity can
be seen in the gauge of the connector terminals
5 %olt Reference Circuit shown in Image 6-3.

Illustration 6-1 5-volt Reference

The incoming signals have to be conditioned,
strengthened and converted to a digital format
ECM/PCM . .
Input % before the processor can use the information. A
large part of the electronic components shown in
0
Image 6-1 are used to perform these tasks.

=

Many of the signals used by the control modules are based on a 5-volt reference
signal as shown in Illustration 6-1. Most of the 5-volt reference inputs produce a
voltage from about .5v to 4.5v, which represents its range of input.

In addition to 5-volt reference inputs the control module also receives signals
from these types of sensors.

Temperature sensing thermistors
On/Off Switches

Voltage producing (O2 Sensor)
DC Square wave signals

AC wave signals

6.3 Control Module Information Tables

The ECM/PCM takes all the in-
put information and processes it
to determine the proper outputs.

Ilustration 6-2 Honda Ignition Timing Map

Not all inputs are used in every
output decision. The authority
each input has over a given out-
put varies widely.

Most of the output decisions are
based on programmed internal
information. The information is
often stored in the form of a ma-
trix. These are sometimes referred to as look-up tables or data maps.

Ilustration 6-2 is a graph drawn from an actual Honda ignition timing data table.
This Honda had 14 ignition timing tables as shown by the 14 graphs. The
ECM/PCM picked a timing table based on MAP voltage. Each table was a grid
with RPM on one axis and ignition timing on the other axis.
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In summary the ECM/PCM had 14 different ignition timing profiles. The profiles
were chosen based on engine load. Note that the ignition timing advance is not
infinitely changed; it is changed at specific RPMs and by a set amount.

The information stored in a Honda ECM/PCM cannot be changed. The Honda
control modules cannot be reprogrammed with new information. If Honda needs
to make a change in the fuel or ignition timing controls, the ECM/PCM has to be
changed out.

6.4 Control Module Outputs

Illustration 6-3 The ECM/PCM directly controls several outputs,
such as ignition igniter trigger, fuel injectors, and
12% idle air control (IAC) valve.

+||r-—_+:

[Mlustration 6-3, on the left, shows the typical out-
put circuitry. The PCM/ECM controls the load de-
[:.,_,t'put .c OIS vices by providing a ground to its circuit. By
controlling the ground side of the circuit, the
Processor| [|  ECM/PCM is not damaged by excessive current if
¥ a short to ground occurs in the circuit.

ECchmiPCh | On OBD-II equipped models the outputs are also
checked for functionality. When a device is acti-
vated by the ECM/PCM, an “output state monitor” checks the circuit. This special
circuitry confirms that the correct current flowed when the load is activated.

A transistor, often called a driver,
Image 6-4 Injector Drivers grounds the load current when activated
by the processor. A transistor can be
thought of as an electronic relay. A
small current from the processor acti-
vates the transistor to ground the load
circuit, which can be significant.

Image 6-4, on the left, shows the injec-
tor drivers of a dual point injection
Honda. Drivers are typically bolted to
the inside of the module case. Transis-
tors tend to get hot when they are oper-

=3 ating. They are bolted to the module’s
aluminum case to help in heat dissipation. The two transistors shown in Image 6-4
are sandwiched between the module case and an additional heat sink.
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6.5 Control Module Service Issues

The control modules used by Honda are very reliable. It is very rare to have an
ECM/PCM failure; however, there are a few service issues to be aware of.

6.5.1 Water Damaged Control Modules

Image 6-5 Water Damaged PCM

One of the biggest problems with Honda
ECM/PCMs is that in most models they
are located very low in the car. Some
models have them actually mounted flat
on the floorboard. This makes them sus-
ceptible to water damage.

There are many ways, other than flood-
waters, to get enough water inside the
car to water damage the modules. Some
of the more common sources of water
are: leaking radio antenna, leaking
moonroof drains and leaking wind-

shields.

An ECM/PCM that has been water damaged should be replaced. Initially the ef-
fects of water damage may not be obvious. Typically the circuit board of a water
damaged ECM/PCM will develop a chalky residue in time. This residue is a form
of corrosion and will eventually damage solder joints. Image 6-5 shows this
chalky residue.

If you suspect a module has been subjected to water, pull the top and bottom cov-
ers and look for signs of water damage. In addition to moisture still present and
the chalky residue; look for rust on the inside of the covers.

The biggest problem with water damaged ECMs is that they can develop prob-

lems later. When this happens it is often
Image 6-6 Damaged ECM/PCM difficult to diagnose. Most commercial
module rebuilders will not repair an
ECM/PCM that has been water dam-
aged.

6.5.2 Damaged ECM/PCM Circuit
Boards
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It is very rare for a Honda ECM/PCM to
fail. A hard failure, such as a burnt cir-
cuit board competent, could be an indi-
cation of excessive current. Excessive
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current flow could be caused by a failure in a load device or external circuitry.
Image 6-6 shows two burnt electronic components on a Honda TCM.

Before replacing a ECM/PCM with a hard failure, the loads and external circuits
should be checked for excessive current first. Failure to do this could result in
damaging the replacement ECM/PCM with excessive current. Simply look at a
schematic and identify all the loads the ECM/PCM controls. Identify the load
grounds in the ECM/PCM connector. With the ECM/PCM disconnected and the
key on engine off (KOEO) ground each load individually and check for excessive
loads.

6.5.3 Poor ECM/PCM Grounds

Various load devices are directly controlled by the ECM/PCM. Some of the com-
ponents that are controlled are the fuel injectors, the IAC valve, various solenoids,
and the igniter trigger. These components are supplied with positive voltage and
the ECM/PCM activates the devices by grounding them.

For example when the ECM/PCM’s processor activates a fuel injector, it triggers
a transistor, which in turn grounds the injector. The ground(s) that the ECM/PCM
uses is actually external of the module. One or more of the ECM/PCM wire(s) is a
ground wire(s). If there is excessive voltage drop across ECM/PCM grounds, the
voltage applied to the load devices will be reduced by this amount. The reduced
voltage applied to the loads can cause a malfunction or failure.

These ECM/PCM grounds typically attach to the powertrain. Some models used
one of the thermostat bolts as the grounding point for the module grounds. These
grounds would often drop too much voltage and cause problems.

6.5.4 The Effects of Installing an Incorrect ECM/PCM

Caution should be used when changing out ECM/PCM units, to make sure the
correct unit is being used. While this is more of a problem when using a used
module, a new module could be ordered incorrectly, too.

New features were added almost yearly and did not necessarily coincide with the
body changes. For instance Honda added the vehicle speed sensor (VSS) input to
the 88 Accord ECM. If the 1988 Accord ECM was installed into a 1987 Accord,
which is the same generation and engine, it would set a VSS diagnostic trouble
code (DTC) since no VSS signal would be present.

If a car starts setting new DTCs right after swapping out a ECM/PCM, suspect
that the module is not compatible with the car.
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