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It tells the ECM what the temperature of the engine is or at least the temperature of the coolant
running thru the engine. In most applications, the ECM uses this sensor to calculate ignition
spark advance, fuel delivery to the engine, engine idle speed, EGR operation, and whether or
not to permit closed loop fuel operation which will be discussed in another article among other
things. The CTS is a simple thermistor which means its resistance changes based on its
temperature. The CTS pulls down towards ground the voltage reference signal based on
temperature and the ECM looks at the amount of voltage pulled down and uses this to calculate
temperature. High resistance equates to less reference voltage pull down which the computer
interprets as low temperature while low resistance equates to more reference voltage pull down
which the computer interprets as high temperature. A code 15 indicates the coolant temp
reading is lower than expected. If this code is present, before replacing the sensor you should
check for an open circuit to the CTS wiring. A code 14 indicates the coolant temp reading is
higher than expected. If this code is present, check the CTS signal wire for a short to ground
before replacing the sensor. If either code is set, or there is a problem with the CTS itself, it is
very likely you will notice a running change in the engine. In cases if the ECM is not getting the
correct reading from the CTS, it may be altering the spark advance and fuel delivery to the
engine incorrectly which will probably cause a lot of drivability issues such as spark knock
detonation , loss of power, or exhaust odor because of incorrect fuel mixture. The CTS can be
tested using a simple ohm meter. In order to test this sensor, unplug it from the wiring harness
and measure the resistance across its two terminals. The temperature vs. As you can see, if
there is a problem with the CTS itself or the coolant temp signal going to the computer, a lot of
vehicle systems can be affected in addition to engine operation and performance. The ignition
control module ICM replaced the points and condenser used in early spark ignition systems.
The ICM consists of solid state technology which means there are no moving mechanical
switches or parts inside the module to trigger the ignition coil. On earlier non-computer
controlled carbureted cars the ignition control module served this very basic function without
computer control. One was standard computer controlled distributor ignition module while
some later engines used the Distributorless Ignition System DIS. Regardless of what type of
ignition system your engine has, the essential functions of the ignition module remain pretty
much the same. When cranking the engine over to start it, a reference pulse is generated by the
pickup coil inside the distributor or the crank sensor in the block and is sent to the ignition
module. The ignition module interprets this input signal and generates an output signal to the
ECM that is used to determine engine RPM speed known as distributor reference pulse. Any
time the engine RPM is below about rpm, the ignition control module is directly controlling the
amount of spark timing advance. When the ECM sees the engine RPM go above a preset level
usually rpm , it considers the engine to be running and supplies a 5 volt signal which goes to
the bypass circuit in the ignition module. When this happens, the ignition timing advance
function is transferred from the ignition module to the ECM. When setting base timing on a
distributor based system, the ECM supplied voltage is removed from the bypass circuit so the
ignition module assumes direct control of spark timing advance. The ECM uses the distributor
reference pulses to determine engine RPM which it uses to determine when to fire the injectors,
as well as a basis for most other calculations needed to determine fuel and spark delivery to the
engine. Code 12 is used during the Diagnostic Circuit Check procedure to test the code display
ability of the ECM thru the check engine light series of flashes indicating code numbers. A code
42 indicates there is a problem with the bypass circuit or wiring. When the engine rpm goes
above about rpm, the ECM applies 5 volts to the bypass line. At this point the ignition module
should no longer be grounding the bypass line. If the connections are good and free of
corrosion, you should check the bypass wire for an open circuit or short to ground. Another is a
white wire, which is the EST circuit. If there is a short to ground or open circuit in any one of
these three wires, the engine may not run at all, or it may fire while cranking but immediately cut
off as soon as the engine RPMs climb above rpm. Testing the Ignition Module. The ignition
module can only be tested using specialized test equipment. But even then, a faulty ignition
module may not test bad if it is not hot. Most of the time when ignition modules start to go bad,
the number one symptom is the engine stops running when it gets hot and will not restart no
spark while cranking until the engine cools off again. If the ICM is at fault, this is most likely
caused by a break of one of the internal circuit connections inside the ignition module due to
heat expansion. It should be noted that this same scenario can also be caused by a faulty
pickup coil or crank sensor. Pickup coils and most crank sensors can be tested using an
ohm-meter, consult your vehicle repair or service manual for resistance specifications and
testing procedures for these components. As explained earlier, the DIS module functions in
much the same way as the standard ignition module used in distributor based,
computer-controlled ignition systems. But computer-controlled timing advance EST , bypass,

and output reference pulses work the same as they do in a distributor-based ignition system.
Therefore the internal circuitry of the DIS module needs to be more complex in order to work
correctly in this type of triggering system. Testing and diagnosis of the DIS module is the same
as the distributor ICM for the most part â€” in that specialized test equipment must be used.
NOTE: When replacing the ignition module, be sure to use dielectric grease or heat sink
compound between the module and surface it mounts to. Otherwise the ignition module could
overheat and fail. Hopefully this article gives you a better idea of how these devices work, what
their purposes are, and how to diagnose problems associated with them. As always, consult
your vehicle repair or service manual for proper testing procedures and specifications for your
particular application. Back to Tech Page. Distributorless ignition systems DIS have been
around for almost a decade now, and have eliminated much of the maintenance that used to be
associated with the ignition system. No distributor means there is no distributor cap or rotor to
replace, and no troublesome vacuum or mechanical advance mechanisms to cause timing
problems. Consequently, DIS ignition systems are pretty reliable. Even so, that does not mean
they are trouble-free. Failures can and do occur for a variety of reasons. So knowing how to
identify and diagnose common DIS problems can save you a lot of guesswork the next time you
encounter an engine that cranks but refuses to start, or one that runs but is missing or misfiring
on one or more cylinders. If an engine cranks but will not start, is it fuel, ignition or
compression? Ignition is usually the easiest of the three to check because on most engines, all
you have to do is pull off a plug wire and check for spark when the engine is cranked. On
coil-over-plug DIS systems, there are no plug wires so you have to remove a coil and use a plug
wire or adapter to check for a spark. If there is no spark in one cylinder, try another. Many
engines that are equipped with electronic fuel injection also use the crankshaft position sensor
signal to trigger the fuel injectors. So, if there is no spark and no injector activity, the problem is
likely in the crank position sensor. No spark in only one cylinder or two cylinders that share a
coil would tell you a coil has probably failed. The coils in DIS ignition systems function the
same as those in ordinary ignition systems, so testing is essentially the same. But the
driveability symptoms caused by a weak coil or dead coil will be limited to one or two cylinders
rather than all the cylinders. Many DIS systems use the "waste spark" setup where one coil fires
a pair of spark plugs that are opposite one another in the firing order. Others, including the
newer coil-over-plug systems, have a separate coil for each spark plug. Individual DIS coils are
tested in essentially the same way as epoxy-filled square-type ignition coils. First, isolate the
coil pack by disconnecting all the leads. Set the ohmmeter in the low range, and recalibrate if
necessary. Connect the ohmmeter leads across the ignition coil primary terminals, and compare
the primary resistance reading to specifications typically less than 2 ohms. Then connect the
ohmmeter leads across the coil secondary terminals and compare the secondary resistance
reading to specifications typically 6,, ohms. If readings are outside the specified range, the coil
is defective and needs to be replaced. If measuring the secondary resistance of a DIS coil is
difficult because of the coils location, try removing the wires from the spark plugs and measure
secondary resistance through the plug wires rather than at the secondary terminals on the
coils. Just remember to add in a maximum of 8, ohms of resistance per foot for the plug wires.
Here is a little trick that will literally show you if a DIS module and its crankshaft sensor circuit
are working: connect a halogen headlamp to the spade terminals that mate the DIS module to
the coils. A headlamp is recommended here because it puts more of a load on the module than
a test lamp. If the headlamp flashes when the engine is cranked, the DIS module and crankshaft
position sensor circuit are functioning. Therefore, the problem is in the coils. If the headlamp
does not flash, or there is no voltage to the module or coil pack when the engine is cranked, the
problem is most likely in the crankshaft sensor circuit. On most vehicles, a bad crank position
sensor will usually set a fault code, so use a scan tool to check for a code. Or, check the crank
sensor itself. Magnetic crank sensors can be tested by unplugging the electrical connector and
checking resistance between the appropriate terminals. If resistance is not within specs, the
sensor is bad and needs to be replaced. Magnetic crank position sensors produce an
alternating current when the engine is cranked so a voltage output check is another test that
can be performed. With the sensor connected, read the output voltage across the appropriate
module terminals while cranking the engine. If you see at least 20 mV on the AC scale, the
sensor is good, meaning the fault is probably in the module. If the output voltage is low, remove
the sensor and inspect the end of it for rust or debris magnetic sensors will attract iron and
steel particles. Clean the sensor, reinstall it and test again. Make sure it has the proper air gap if
adjustable because the spacing between the end of the sensor and the reluctor wheel or
notches in the crankshaft will affect sensor output voltage. If the air gap is correct and output is
still low, replace the sensor. Hall effect crankshaft position sensors typically have three
terminals; one for current feed, one for ground and one for the output signal. The sensor must

have voltage and ground to produce a signal, so check these terminals first with an analog
voltmeter. Sensor output can be checked by unplugging the DIS module and cranking the
engine to see if the sensor produces a voltage signal. The voltmeter needle should jump each
time a shutter blade passes through the Hall effect switch. If observed on an oscilloscope, you
should see a square waveform. No signal would tell you the sensor has failed. In instances
where the engine starts and runs but does not perform well lack of power, poor fuel economy,
spark knock, elevated emissions, etc. First, the individual coils should be tested to make sure
their primary and secondary resistance is within specs. If the coils are all okay, the electronic
spark control circuit may be receiving bad information from another sensor. Low MAP sensor
output voltage or a coolant sensor that reads cold all the time will allow more spark advance
than normal. This, in turn, may cause detonation spark knock problems when the engine is
under load. So too can a faulty knock sensor or an EGR valve that is not working. High MAP
output voltage or a misadjusted throttle position sensor can have the opposite effect and cause
the spark control system to retard timing more than normal. Retarded timing will reduce
performance and fuel economy. Do not forget, too, that ordinary secondary ignition problems
can also cause misfires with DIS the same as a conventional ignition system. A bad spark plug
wire or a worn or fouled spark plug will act just like a weak or bad DIS coil. So anytime you find
an ignition problem that is isolated to a single cylinder, remove and inspect the spark plug and
plug wire to rule out those possibilities. Everybody knows that you can find GM DIS coil packs
everywhere, but the ignition modules can be a little flaky. I have a simple way to modify the
ignition module so Megasquirt can directly control the coils. Note the silver metal cover. The
first step is to remove it. I use a razor to cut the adhesive around it and the pry it off with a small
screwdriver. The ICM should now look like this:. There is clear potting goo covering the
electronics, remove as much as you can, also cut all of the fine wires out. The 2 pin connector
on the left of the ICM in the first picture is where you apply power. It will feed all three coils
through the vertical spade connectors 1 of each pair will be hot, usually the outside ones, check
with a multimeter. On the right side of the ICM there are 2 connectors, one has 3 pins, the other
6. Ignore the 3 pin connector. Using your multimeter again check for continuity between the
pins in the 6 pin connector and the metal tabs that were covered with potting goo. The first 4
pins from top to bottom correspond to the 4 tabs on the right of the picture above bottom of
page 2. On this module they are the 2 on the left side of the cavity and the top left tab. So now
you just solder a jumper wire from 1 tab on the right to a tab that connects with a spade
connector. Once this is done I put some silicone RTV over the solder joints and replace the
cover. Then you can install the coils, bolt everything to the mounting bracket and mount it in the
car. The wires that used to trigger the ignitors will
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now trigger the coils directly, allow you to put the ignitors in the ECU or to use an external
ignitor box. The best sources for these coils at the junkyard are 2. Be sure to get the connectors
as well. Any 3. Tune it right. Tune it for less. Tune it Yourself. Website built by Creative
Combustion. We are open and shipping! Hi, Guest! Welcome Guest Login Register. Ok, below is
a photo of a 6 cylinder ICM Note the silver metal cover. The ICM should now look like this: There
is clear potting goo covering the electronics, remove as much as you can, also cut all of the fine
wires out. It will feed all three coils through the vertical spade connectors 1 of each pair will be
hot, usually the outside ones, check with a multimeter On the right side of the ICM there are 2
connectors, one has 3 pins, the other 6. Then solder a second jumper: And finally a third: Once
this is done I put some silicone RTV over the solder joints and replace the cover. Sign-up Now.
Keep up with us. Create a new list.

