
SERVICE TIPS FOR THE AUTOMOTIVE TECHNICIAN

HONDA CHARGING
SYSTEMS

If you ever have worked on a
Honda charging system, you may
have noticed that this system oper-
ates a little bit differently from
other systems as far as strategy is
concerned. On startup, the alterna-
tor does not appear to be charging,
but after several seconds it sudden-
ly comes alive and begins to
charge. If you raise the engine
RPM to 2000, you may notice the
charging system voltage drop

unexpectedly. Being unfamiliar
with this system will usually lead
to unnecessary parts replacement.
From approximately 1988, the
vehicle’s computer plays an impor-
tant role in the charging system,
and we must take its actions into
account when diagnosing a charg-
ing system problem.

For this particular tech tip, we
will be using a 1989 CRX with a
1.6l engine as an example. There
are other Honda models that use
similar systems, so that you can use
this information when doing diag-

nostics by referring
to the appropriate
wiring diagram.

Refer to dia-
gram #1. There are
five wires connect-
ed to the alternator.
One wire is power
from the fuse box
(the solid white
wire). This wire
carries the alterna-
tor output current to
charge the battery.
The second is
power while the
ignition switch is on
(the black wire with
a yellow stripe).
This circuit powers
up the voltage regu-
lator. The third con-
trols the warning
light (white wire
with a blue stripe).

The fourth is the charging rate
input to the ECM ( the blue or yel-
low wire). The fifth is an output
from the ECM (white with a yel-
low stripe). This is the control cir-
cuit that turns the alternator on
through the voltage regulator.

There are a total of three wires
to the computer that are involved
in the charging system. It is the
function of these three circuits that
we will discuss.

These three circuits are: The
ELD input (Electric Load
Detection) , the FR input (Charging
Rate Signal), and the C circuit out-
put (The wire that the computer
uses to turn the alternator on.).

The first of the inputs is the
ELD or the electric load detection
sensor. This sensor monitors the
electrical load on certain circuits.
It actually functions as an amme-
ter. The computer uses this infor-
mation in conjunction with the
FR or charging rate signal in
order to control idle speed and
whether or not to turn the alterna-
tor on or off. The ELD sensor has
three wires: battery power from
the ignition switch, ground, and
the ELD signal wire.

The computer supplies a 5 volt
reference signal on the ELD signal
wire (green wire with a red stripe).
This reference voltage can be
checked with the sensor unplugged
and the ignition key on - engine
running or engine off. When you
plug the sensor in, the signal volt-
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age will be pulled down depend-
ing on how much current is pass-
ing through the ELD sensor. You
can check this by monitoring the
voltage on the ELD wire as loads
are turned on or off. For example,
with a warmed up engine at idle
with all accessories off, there is
approximately a 5 ampere current
draw. With this amount of current,
you should see approximately a 3
volt signal on the ELD signal
wire. If you were to turn the
heater blower on high, this would
create a current draw of approxi-
mately 17 amperes. With this type
of load, you should see a signal
voltage of about 1.8 volts. If the
computer detects a problem with
this sensor, it will set a Code 20.

Not all of the electrical loads
are monitored by the ELD sen-
sor. Battery charging current, the
warning flashers, and the com-
puter’s memory keep-alive cir-
cuit are instead taken into
account by the FR signal which
we will now discuss. 

The second of the inputs is
the FR signal (blue or yellow
wire, depending on the vehicle),
which is the charging rate signal.
This signal communicates to the
computer on how hard the alter-
nator is working to meet the
total electrical needs of the vehi-
cle, including the state of charge
of the battery and any loads not
directly monitored by the ELD
sensor. This signal is a digital
signal that varies in pulse width
according to the total load on the
alternator. The computer sup-
plies approximately a 5 volt ref-
erence signal through the FR
circuit to the voltage regulator.

The voltage regulator will cycle
this signal from 5 volts to
approximately 1.2 volts in pro-
portion to the alternator load.
For example, with a warm
engine at idle and all accessories
off, duty cycle should be 30-
35% (negative trigger on your
meter). Turn your headlights on,
and your reading should be 
55-60%. Add the rear defroster,
and it should be 80-90%.

There are two situations
when the FR signal will not be
digital. One will occur when the
load on the alternator is very
high. At this point the signal will
be a flat line, non pulsed voltage
at approximately 1.2 volts (that
is, 100% duty cycle). That should
be the lowest reading you should
ever have if the system is func-
tional. This signals the computer
that the alternator is working at
close to maximum output. The
second situation will occur if the
total electrical load is very low.
At this point the FR signal will
be a flat line (non pulsed signal)
at approximately 5 volts. This
signals the computer that the bat-
tery is fully charged and that
overall electrical demand is low.
When this happens, the computer
can turn off the alternator through
the one computer output, the C
circuit (white wire with a yellow
stripe). This is the one circuit
where the computer turns the
alternator on and off.

The voltage regulator supplies
an 8.5 volt (approximate) refer-
ence signal to the computer.
When the computer grounds this
signal, the alternator will stop
charging, as in the case of the bat-

tery being fully charged and vehi-
cle load demand is low. If this
wire is shorted to ground, the
alternator will not charge.

In closing, the computer mon-
itors the ELD and the FR signal
and gets a good idea of what the
electrical demand is like. Using
this information, the computer
controls the charging system
through the C circuit. It also uses
this information to regulate idle
speed. By turning off the alterna-
tor, the computer reduces the load
on the engine, and thus saves fuel
and increases power output when
needed. In diagnosing some idle
speed problems, these charging
system inputs or outputs, being
out of specification, can be the
source of the problem and need to
be checked for proper operation.  

Peter McArdle
— Asian Specialist

GM 3.8l VIN 3 &
3800 VIN C
ENGINES-CODE 41
DIAGNOSIS

GM introduced the 3800 VIN
C engine with the 1988 model
year. This is classified as the “Fast
Start” system because the ignition
module can identify cylinder posi-
tion, and properly select the
appropriate ignition coil to start
the firing sequence within one
third of a crankshaft revolution. 

Unlike the earlier 3.8 VIN 3
engine, a code 41 will not cause a
no-start condition. On the 3.8
VIN 3 engine, code 41 was fairly
easy to diagnose. In this situation,
the engine will not start due to the
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cam signal not being present.
Because of this, the module is
unable to start the firing
sequence, and the ECM will not
pulse the injectors. Refer to dia-
gram #2. 3.8l VIN 3 engines are
equipped with a 3 wire crank sen-
sor and a 3 wire cam sensor. The
crankshaft damper has a slotted
trigger wheel with three evenly
spaced slots. This signal is
referred to as the 3X signal,
which is used as an RPM input to
the ignition module. The cam sen-
sor is used for cylinder position
identification, and a single pulse
is produced for every cam revolu-
tion or two crankshaft revolu-
tions. Before the ignition module
can produce spark from the igni-
tion coils, or generate an RPM
signal to the ECM, it must receive
a signal from both the cam and
crank sensors. It is the RPM sig-
nal (circuit 430) that enables the
ECM to pulse the injectors. 

3800 VIN C engines use a 4
wire crank sensor, and a 3 wire
cam sensor. The crank sensor is

triggered in the same manner as
the VIN 3 engine, except this
trigger wheel has two sets of
slots on the crankshaft damper.
The outer set has 18 evenly
spaced slots. This part of the
wheel is used to generate the
RPM signal to the ignition mod-
ule which is called the 18X sig-
nal. The second, or inner, wheel
has 3 unevenly spaced slots

which is used to identify cylinder
position. This synchronization
signal enables the module to
properly select the appropriate
coil to start the firing sequence.
Once the firing sequence begins,
the ignition module will send a 5
volt square wave signal to the
ECM based on the speed of the
coil firings on circuit 430 (purple
wire with a white stripe). The
ECM uses this signal to deter-
mine when and how often to
pulse the fuel injectors. If the
ECM does not see this signal,
the injectors wil l  never get
pulsed. The cam sensor signal is
used only for proper fuel injector
sequence by the ECM. If the
cam sensor signal is missing on
startup, the ECM wil l  begin
sequential injection in a random
pattern and set a code 41. A cam
sensor fai lure on the 3800
engine will not cause a no-start
condition. Now, let’s examine
how the 3800 cam sensor system
works. Refer to diagram #3.
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The ignition module supplies
a signal voltage of 4 to 8 volts to
the cam sensor on circuit 633, or
module terminal “J”. As the 
magnet that is attached to the
cam gear passes over the sensor,
this voltage is pulled low, or
switched to ground, resulting in
the beginning of the cam sensor
pulse. Once the magnet has
passed the sensor, this voltage
signal is no longer grounded,
and reverts back to its high or
original position (refer to dia-
gram #4). At the very same
moment that this signal is gener-
ated by the cam sensor, the mod-
ule sends a similar pulse on
circuit 630 from module pin 
“F” to the ECM. If this does not
happen, code 41 is generated by
the ECM, and the “Check
Engine” l ight is i l luminated.
Let’s examine how to diagnose
the cause of this code.

First- disconnect
the cam sensor con-
nector and measure
the voltage at all
three terminals of the
connector with the
key on, engine off.
Pin “A” (brown wire
with a white stripe)
of the cam sensor
connector should
measure between 4 &
8 volts DC. Pin “B”
(gray wire with a red
stripe) is a ground.
Maximum allowable
voltage on a ground
circuit is .050 volts
(that is, 50 mill i-
volts). Pin “C”
(white wire with a

black stripe) is the power feed
for the sensor. You should mea-
sure pretty close to battery volt-
age at this pin. If the cam sensor
is not receiving the correct volt-
age on pin “A” or “C”, look for
an open or short to ground on
those two circuits. Do not over-
look a bad connection at the
module caused by excessive
probing from previous testing. If
the wiring checks OK, then
replace the ignition module.

Next, back probe pin “F”
(black wire) of the ignition mod-
ule connector while it is still con-
nected to the module. You should
measure approximately 5 volts at
that terminal. With the cam sensor
still disconnected, using a jumper
wire, repeatedly touch pin “A”
(circuit 633) of the cam sensor
harness connector to ground while
monitoring the voltage on pin “F”

of the ignition module. Each time
you ground circuit 633, the volt-
age at pin “F” should read 0 volts
(or very close to 0). If your results
are correct, then suspect a faulty
cam sensor. If the voltage stays
high, check the connector at the
module. If the connection is good,
then the module needs to be
replaced. If the voltage is always
low, then look for a short to
ground between the ECM and the
ignition module. If everything
checks out OK, and you cannot
get a cam sensor pulse, do not
overlook the possibility of a weak
or damaged cam gear magnet.
Early 3.8l VIN 3 engines used an
aluminum cam gear with nylon
teeth. Sometimes, replacing this
gear with an iron or steel gear can
cause a code 41 and a no start,
particularly if the original magnet
was used. It is good insurance to

replace the magnet
when you replace the
gear. The 3800 VIN C
engine uses a thin
steel gear with a very
strong magnet that is
in a plastic holder.
This magnet is insert-
ed from behind the
cam gear. If the mag-
net is installed in
reverse, it could hit
the cam sensor. Even
if it does not hit the
sensor, the polarity of
the magnet will be
reversed, and that 
will also cause the
loss of the cam signal
and set a code 41.   

Pat Sugar
—  Top Gun Technician
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