Ford Ignition Systems

1.0 - History of Ignition Systems

The ignition system furnished a spark to the correct cylinder at the correct time to ignite the air/fuel mixture. The cylinders must fire in the proper order and must fire at a precise instant, depending on engine speed/load conditions.

All ignition systems operate in a similar manner. Current flow in the coil primary circuit is interrupted to produce a high voltage in the secondary coil circuit which fires the spark plug. The differences are in how the ignition system controls primary circuit current flow and how the secondary high voltage is distributed to the spark plugs.

In early vehicles, ignition was furnished by a magneto. A Magneto is a kind of DC generator that produced an extremely high voltage spark. The magneto was connected to a crude distributor that routed the spark to the correct plug at the right time. There was no battery, generator or body wiring as we know it today.

This system was replaced by a breaker point system. Battery current through the points energized the primary side of the coil. When the points opened, high voltage resulted in the secondary side of the coil. The distributor routed the high voltage to the correct spark plug. The distributor was connected or geared to the camshaft so the distributor would be in the correct position for each piston for correct timing of the spark. A capacitor installed across the points prevents arcing which would cause the points to quickly pit and degrade. Breaker point systems, however, have their drawbacks. Breaker points can wear out mechanically and electrically. Spring tension, gap, alignment, and wear on the rider were critical for proper operation. They were susceptible to damage from water, electrical and mechanical loads, improper adjustment, or service. Electronic or solid-state ignition systems were an early attempt to remedy the electrical shortcomings of the breaker point ignition system. In these transistorized systems, only a small amount of current was carried by the points. The points were used to signal a transistor which turned the current on and off in the primary side of the coil. 

1.1 - Duraspark Systems

With the introduction of electronic control modules, all of the coil-related functions that used to be done mechanically on the distributor can now be done through electronics. On Duraspark II systems, a magnetic signal generator, armature, and pickup coil replaced the points in the distributor. An ignition module controlled the dwell, but timing advance and retard mechanisms were still incorporated in the distributor. 

On Duraspark III systems, a crankshaft position sensor and a crankshaft-mounted pulse ring is used in place of the magnetic signal generator, armature, and pickup coil in the distributor. Centrifugal and vacuum advance mechanisms were eliminated from the distributor. Engine timing was not controlled by the distributor, but by the engine control module. The only job of the distributor is the distribution of secondary voltage from the coil to the spark plugs. 

1.2 - Thick Film Integrated I Ignition

TFI I ignition systems were introduced in 1982 for 1.6L engines. Electronically, the system operates just like the Duraspark II system. The major difference is that the TFI-I module is mounted directly to the base of the distributor assembly. The distributor contains a pickup coil assembly, an armature, vacuum, and centrifugal advance and retard mechanisms. In addition, the TFI-I system has no ballast resistor and a more efficient coil called an E-core coil. 

2.0 - Distributor Ignition Systems

2.1 - Thick Film Integrated IV Ignition Systems

TFI-IV ignition systems were introduced in 1983 along with the EEC-IV Electronic Engine Control system. The components of the TFI-IV system include:


a TFI-IV ignition module (Ignition Control Module - ICM)


a distributor


a Hall effect PIP sensor within the distributor (CaMshaft Position sensor - CMP)


an E-core ignition coil


spark plugs and secondary circuits


an EEC-IV engine control module (Powertrain Control Module - PCM)

2.2 - Distributor Mount versus Remote Mount TFI-IV ICM

TFI-IV ignition systems have two distinct configurations. In the first configuration, the TFI-IV ICM is mounted on the distributor and has three pins, which plug into the Hall effect camshaft position sensor (commonly known as the PIP or Profile Ignition Pickup sensor) inside the distributor. This configuration is called a distributor mounted ICM. In the second configuration, the ICM is not mounted on the distributor but in another location within the engine compartment. This configuration is called a remote mount ICM.

The distributor mounted TFI-IV ICM uses a Universal Distributor that has an opening in it through which the pins of the ICM plug into the CMP (PIP) sensor. The remote mount TFI-IV ICM uses a Sealed Distributor. The CMP (hall effect PIP) sensor is located inside the distributor on both configurations. There are no mechanisms on either distributor for either centrifugal or vacuum advance. The CMP sensor inside the distributor responds to a rotating metallic shutter on the distributor and produces a digital PIP signal. The PIP signal is an indication of engine rpm and engine/piston position for both the ICM and the PCM. Because the shutter is mounted on the distributor shaft, two revolutions on the crankshaft are required to fire each sparkplug once. The distributor rotates at half the crankshaft speed.

2.3 - Push Start versus Computer Controlled Dwell TFI-IV ICMs

The internal circuitry of the TFI-IV ICM will have two possible arrangements; push start (PS) or computer controlled dwell (CCD). 

The push start system allows for increased dwell (coil on time) when starting the engine. After engine start, the ICM internally determines coil on time (dwell) based on engine rpm (derived from the PIP signal), previous spark position and, coil charge time. The PCM calculates spark timing and outputs a rising edge of SPOUT at the appropriate time. The ICM turns the coil off whenever it sees a rising edge of SPOUT. The SPOUT signal is an acronym for SPark OUTput, a digital signal generated by the PCM. The falling edge of SPOUT is ignored by the ICM. On a push start system, SPOUT only controls when the coil fires. The dwell was designed to provide either 17% or 32% excess dwell to ensure sufficient coil charge time under transient engine-acceleration conditions. Push start TFI-IV ICMs are gray in color.

A computer controlled dwell (CCD) system uses both edges of the SPOUT signal. The PCM calculates spark timing and outputs a rising edge of SPOUT at the appropriate time. The ICM turns the coil off whenever it sees a rising edge of SPOUT. The falling edge of SPOUT is used by the ICM to turn the coil on. The coil on time (dwell), is therefore, entirely controlled by the PCM-generated SPOUT signal. The ICM does not internally determine dwell, it just responds to directly to SPOUT signal it receives. The PCM determined the correct dwell by measuring the time it takes for the coil to reach a predetermined current level. This has the advantage of limiting excess dwell, which significantly reduces heating in the ICM. TFI-IV ICMs that utilize computer-controlled dwell are black in color.

2.4 - Spark Output (SPOUT) Signal

As described above, SPOUT is a digital signal generated by the PCM. The rising edge of SPOUT determines ignition timing for each cylinder because it causes the ICM to turn off the ignition coil and fire the spark plugs. The falling edge of SPOUT is output as a 50% dutycycle for a push start ICM. The falling edge of SPOUT determines the coil on time (dwell) for a CCD ICM. During engine crank, SPOUT mirrors PIP to provide 10 deg BTDC spark timing during crank. After the engine is out of crank mode, the PCM calculates normal ignition timing and controls SPOUT appropriately.

If the SPOUT signal line from the PCM is open, the ICM will use the PIP signal to fire the coil. This results in a fixed spark angle (normally 10 deg BTDC) and fixed dwell. The in-line SPOUT connector can be opened in order to check to see if base engine timing is correct (normally 10 deg BTDC).

2.5 - Camshaft Position Sensor (PIP) Signal

The CMP (hall effect PIP) sensor is a digital output device located within the distributor. A rotary vane cup, used to trigger the hall sensor, is mounted on the shaft of the distributor. It is made of a ferrous metal. When the window of a cup is in the air gap between the hall effect device and the permanent magnet, a magnetic flux field is completed from the magnet through the hall device and back to the magnet. This results in a low (0 to 0.4 volts) output signal. As the distributor shaft turns, a metal tooth on the cup will move into the air gap. The magnetic field will be shunted by the tooth, preventing it from reaching the hall device, and the output signal will change from low to high (B+ volts).

2.5.1 - Signature PIP

All rising edges of PIP normally occur at 10 deg BTDC for each cylinder. PIP normally has a 50% duty cycle. (For a few engines, initial timing is set to 5 deg BTDC or 15 deg BTDC.) Some port-fuel-injected engines (PFI) and all sequential-fuel-injection engines (SFI) use a signature PIP distributor. For signature PIP systems, one tooth on the vane cup is smaller than the rest to identify that cylinder # 1 is at 10 deg BTDC. The width of the PIP signal generated by this tooth is smaller than that of the other teeth (30% duty cycle for 4 and 6 cyl engines, 35% for 8 cyl engines) and is called signature PIP.

The PCM uses the rising edges of PIP to calculate engine rpm and as a reference for calculated spark output (SPOUT) timing. The PCM uses the falling edges of PIP to recognize signature PIP and determine where cylinder no. 1 is for proper fuel injection timing. At low engine rpms. the falling edge of PIP is used as the reference for calculated spark output (SPOUT) timing because it provides a closer timing reference than the rising edge of PIP.

2.5.2 – Signature PIP applications

Note: these are unverified engineering part numbers obtained from old, internal documents. They may not reflect service part numbers currently in use. (R/C indicates mid-year running change.)

	Model Year
	Engine
	Distributor 

Assembly
	Distributor
	Armature
	Armature Type

	1986
	1.6L
	E5EE-12A332-EB
	E5EE-12127-EB
	E59E-12A099-DA
	Non Sig PIP

	1986
	1.9L
	E5EE-12A332-EB
	E5EE-12127-EB
	E59E-12A099-DA
	Non Sig PIP

	1986
	2.0L
	E5EE-12A332-BA
	E6RE-12127-BA
	E3ZE-12A099-BA
	Non Sig PIP

	1986
	2.3/2.5 HSC
	E63E-12A332-BA
	E63E-12127-BA
	E59E-12A099-DA
	Non Sig PIP

	1986
	2.3L OHC
	E59E-12A332-BA
	E59E-12127-CA
	E59E-12A099-DA
	Non Sig PIP

	1986
	2.3L OHC
	E6RE-12A332-FA
	E6RE-12127-FA
	E59E-12A099-DA
	Non Sig PIP

	1986
	2.4L
	E6RE-12A332-CA
	E67E-12127-AA
	E69E-12A099-AA
	Sig PIP

	1986
	2.5L HSC
	E63E-12A332-AA
	E63E-12127-AA
	E59E-12A099-DA
	Non Sig PIP

	1986
	2.8L
	E5RE-12A332-AA
	E5RE-12127-AA
	
	

	1986
	2.9L
	E69E-12A332-AB
	E69E-12127-AA
	E69E-12A099-AA
	Sig PIP

	1986
	2.9L
	E69E-12A332-AA
	E69E-12127-AA
	E69E-12A099-AA
	Sig PIP

	1986
	2.9L
	E6RE-12A332-CA
	E67E-12127-AA
	E69E-12A099-AA
	Sig PIP

	1986
	3.0L
	E6AE-12A332-CA
	E6AE-12127-CA
	E69E-12A099-AA
	Sig PIP

	1986
	3.0L
	E6AE-12A332-GA
	E6AE-12127-EA
	E69E-12A099-AA
	Sig PIP

	1986
	3.8L
	E6SE-12A332-DA
	E6SE-12127-CA
	E6RE-12A099-AA
	Non Sig PIP

	1986
	4.9L
	E5TE-12A332-EA
	E5TE-12127-LA
	E6RE-12A099-AA
	Non Sig PIP

	1986
	5.0L
	E6SE-12A332-FA
	E6SE-12127-EA
	E5TE-12A099-AA
	Sig PIP

	1986
	5.0L
	E6AE-12A332-DA
	E6AE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1986
	5.0L
	E5TE-12A332-AA
	E5TE-12127-AA
	E5TE-12A099-AA
	Sig PIP

	1986 r
	2.3L OHC
	E7SE-12A332-BA
	E6RE-12127-FA
	E59E-12A099-DA
	Non Sig PIP

	1986 r
	2.9L
	E67E-12A332-AA
	E67E-12127-AA
	E69E-12A099-AA
	Sig PIP

	1986 r
	3.8L
	E6SE-12A332-EA
	E6SE-12127-DA
	E6RE-12A099-AA
	Non Sig PIP

	1987
	1.9L CFI
	E7EE-12A332-AB
	E7EE-12127-EB
	E59E-12A099-DA
	Non Sig PIP

	1987
	1.9L EFI
	E7EE-12A332-AC
	E7EE-12127-EB
	E59E-12A099-DA
	Non Sig PIP

	1987
	2.0L
	E6RE-12A332-GA
	E6RE-12127-GA
	E59E-12A099-DA
	Non Sig PIP

	1987
	2.3/2.5 HSC
	E63E-12A332-BA
	E63E-12127-BA
	E59E-12A099-DA
	Non Sig PIP

	1987
	2.3L OHC
	E7SE-12A332-BA
	E6RE-12127-FA
	E59E-12A099-DA
	Non Sig PIP

	1987
	2.3L OHC
	E6RE-12A332-FA
	E6RE-12127-FA
	E59E-12A099-DA
	Non Sig PIP

	1987
	2.4L
	E6RE-12A332-CA
	E67E-12127-AA
	E69E-12A099-AA
	Sig PIP

	1987
	2.8L
	E69E-12A332-EA
	E69E-12127-EA
	E6RE-12A099-AA
	Non Sig PIP

	1987
	2.8L
	E6RE-12A332-HA
	E6RE-12127-HA
	E6RE-12A099-AA
	Non Sig PIP

	1987
	2.9L
	E77E-12A332-AA
	E67E-12127-AA
	E69E-12A099-AA
	Sig PIP

	1987
	3.0L
	E6AE-12A332-GA
	E6AE-12127-EA
	E69E-12A099-AA
	Sig PIP

	1987
	3.8L
	E6SE-12A332-EA
	E6SE-12127-DA
	E6RE-12A099-AA
	Non Sig PIP

	1987
	4.9L
	E7TE-12A332-GA
	E7TE-12127-EA
	E69E-12A099-AA
	Sig PIP

	1987
	5.0L
	E5TE-12A332-AA
	E5TE-12127-AA
	E5TE-12A099-AA
	Sig PIP

	1987
	5.0L
	E5TE-12A332-FA
	E5TE-12127-EA
	E5TE-12A099-AA
	Sig PIP

	1987
	5.0L
	E5AE-12A332-DA
	E6AE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1987
	5.0L
	E5SE-12A332-FA
	E6SE-12127-EA
	E5TE-12A099-AA
	Sig PIP

	1987
	5.0L R/C
	E7AE-12A332-BA
	E6AE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1987
	5.0L R/C
	E7SE-12A332-CA
	E6SE-12127-EA
	E5TE-12A099-AA
	Sig PIP

	1988
	1.9L CFI
	E7EE-12A332-AB
	E7EE-12127-EB
	E59E-12A099-DA
	Non Sig PIP

	1988
	1.9L EFI
	E7EE-12A332-AC
	E7EE-12127-EB
	E59E-12A099-DA
	Non Sig PIP

	1988
	2.3/2.5 HSC
	E63E-12A332-BA
	E63E-12127-BA
	E59E-12A099-DA
	Non Sig PIP

	1988
	2.3L OHC
	E7SE-12A332-BA
	E6RE-12127-FA
	E59E-12A099-DA
	Non Sig PIP

	1988
	2.3L OHC
	E6RE-12A332-FA
	E6RE-12127-FA
	E59E-12A099-DA
	Non Sig PIP

	1988
	2.9L
	E87E-12A332-AB
	E77E-12127-CA
	E69E-12A099-AA
	Sig PIP

	1988
	3.0L
	E6AE-12A332-GA
	E6AE-12127-EA
	E69E-12A099-AA
	Sig PIP

	1988
	3.8L
	
	E8DE-12127-AC
	E7DE-12A099-AA
	Sig PIP

	1988
	4.9L
	E7TE-12A332-GA
	E7TE-12127-EA
	E69E-12A099-AA
	Sig PIP

	1988
	5.0L
	E5TE-12A332-AA
	E5TE-12127-AA
	E5TE-12A099-AA
	Sig PIP

	1988
	5.0L
	E5TE-12A332-FA
	E5TE-12127-EA
	E5TE-12A099-AA
	Sig PIP

	1988
	5.0L
	E6AE-12A332-DA
	E6AE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1988
	5.0L
	E7SE-12A332-CA
	E6SE-12127-EA
	E5TE-12A099-AA
	Sig PIP

	1988
	5.0L
	E7AE-12A332-BA
	E6AE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1988
	5.8L
	E7TE-12A332-BA
	E7TE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1988
	7.5L
	E7TE-12A332-AC
	E7TE-12127-BC
	E5TE-12A099-AA
	Sig PIP

	1988.5
	3.0L
	E8DE-12A332-CA
	E8DE-12127-EA
	E69E-12A099-AA
	Sig PIP

	1988.5
	4.9L
	E8TE-12A332-BA
	E8TE-12127-AA
	E69E-12A099-AA
	Sig PIP

	1988
	3.8L R/C
	
	E8DE-12127-AB
	E7DE-12A099-AA
	Sig PIP

	1988
	7.5L R/C
	E8TE-12A332-CA
	E8TE-12127-BA
	E5TE-12A099-AA
	Sig PIP

	1988
	2.9L R/C
	E87E-12A332-AA
	E67E-12127-AA
	E69E-12A099-AA
	Sig PIP

	1988
	7.5L R/C
	E7TE-12A332-AD
	E7TE-12127-BD
	E5TE-12A099-AA
	Sig PIP

	1989
	1.9L CFI
	E7EE-12A332-AB
	E7EE-12127-EB
	E59E-12A099-DA
	Non Sig PIP

	1989
	1.9L EFI
	E7EE-12A332-AC
	E7EE-12127-EB
	E59E-12A099-DA
	Non Sig PIP

	1989
	2.3/2.5LHSC
	E63E-12A332-BA
	E63E-12127-BA
	E59E-12A099-DA
	Non Sig PIP

	1989
	2.3L OHC
	E7SE-12A332-BA
	E6RE-12127-FA
	E59E-12A099-DA
	Non Sig PIP

	1989
	2.9L
	E87E-12A332-AB
	E77E-12127-CA
	E69E-12A099-AA
	Sig PIP

	1989
	3.0L
	E8DE-12A332-CA
	E8DE-12127-EA
	E69E-12A099-AA
	Sig PIP

	1989
	3.0L
	E9DE-12A332-AA
	E8DE-12127-EA
	E69E-12A099-AA
	Sig PIP

	1989
	3.8L
	
	E8DE-12127-AB
	E7DE-12A099-AA
	Sig PIP

	1989
	4.9L
	E8TE-12A332-BA
	E8TE-12127-AA
	E69E-12A099-AA
	Sig PIP

	1989
	5.0L
	E5TE-12A332-AA
	E5TE-12127-AA
	E5TE-12A099-AA
	Sig PIP

	1989
	5.0L
	E5TE-12A332-FA
	E5TE-12127-EA
	E5TE-12A099-AA
	Sig PIP

	1989
	5.0L
	E6AE-12A332-DA
	E6AE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1989
	5.0L
	E7AE-12A332-BA
	E6AE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1989
	5.8L
	E7TE-12A332-BA
	E7TE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1989
	7.5L
	E7TE-12A332-AD
	E7TE-12127-BD
	E5TE-12A099-AA
	Sig PIP

	1989
	1.9L CFI R/C
	E9EE-12A332-BA
	E7EE-12127-EB
	E59E-12A099-DA
	Non Sig PIP

	1989
	1.9L EFI R/C
	E9EE-12A332-AA
	E7EE-12127-EB
	E59E-12A099-DA
	Non Sig PIP

	1989
	2.3/2.5L R/C
	E83E-12A332-AA
	E83E-12127-AA
	E59E-12A099-DA
	Non Sig PIP

	1989
	2.3OHC R/C
	E7ZE-12A332-CA
	E6ZE-12127-BA
	E59E-12A099-DA
	Non Sig PIP

	1989
	7.5L R/C
	E8TE-12A332-CA
	E8TE-12127-BA
	E5TE-12A099-AA
	Sig PIP

	1990
	1.9L CFI
	E9EE-12A332-BA
	E7EE-12127-EB
	E59E-12A099-DA
	Non Sig PIP

	1990
	1.9L EFI
	E9EE-12A332-AA
	E7EE-12127-EB
	E59E-12A099-DA
	Non Sig PIP

	1990
	2.3L HSC
	F03E-12A332-AA
	F03E-12127-AA
	F03E-12A099-AB
	Sig PIP

	1990
	2.3L OHC
	E8ZE-12A332-CA
	E8ZE-12127-BA
	E59E-12A099-DA
	Non Sig PIP

	1990
	2.3L OHC
	F0ZE-12A332-AA
	E8ZE-12127-BA
	E59E-12A099-DA
	Non Sig PIP

	1990
	2.5L HSC
	E83E-12A332-AA
	E83E-12127-AA
	E59E-12A099-DA
	Non Sig PIP

	1990
	2.9L
	E87E-12A332-AB
	E77E-12127-CA
	E69E-12A099-AA
	Sig PIP

	1990
	3.0L
	E8DE-12A332-CA
	E8DE-12127-EA
	E69E-12A099-AA
	Sig PIP

	1990
	3.0L
	E9DE-12A332-AA
	E8DE-12127-EA
	E69E-12A099-AA
	Sig PIP

	1990
	3.8L
	
	E8DE-12127-AB
	E7DE-12A099-AA
	Sig PIP

	1990
	4.9L
	E8TE-12A332-BA
	E8TE-12127-AA
	E69E-12A099-AA
	Sig PIP

	1990
	5.0L
	E5TE-12A332-AA
	E5TE-12127-AA
	E5TE-12A099-AA
	Sig PIP

	1990
	5.0L
	E5TE-12A332-FA
	E5TE-12127-EA
	E5TE-12A099-AA
	Sig PIP

	1990
	5.0L
	E6AE-12A332-DA
	E6AE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1990
	5.0L
	E7AE-12A332-BA
	E6AE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1990
	5.8L
	E7TE-12A332-BA
	E7TE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1990
	7.5L
	
	E0TE-12127-BA
	E5TE-12A099-AA
	Sig PIP

	1990.5
	7.5L
	
	E0TE-12127-JA
	E5TE-12A099-AA
	Sig PIP

	1991
	2.3L HSC
	F03E-12A332-AA
	F03E-12127-AA
	F03E-12A099-AB
	Sig PIP

	1991
	2.5L HSC
	F1DE-12A332-AA
	E83E-12127-AA
	E59E-12A099-DA
	Non Sig PIP

	1991
	2.9L
	E87E-12A332-AB
	E77E-12127-CA
	E69E-12A099-AA
	Sig PIP

	1991
	3.0L
	
	F17E-12127-AA
	F17E-12A099-AB
	Sig PIP

	1991
	3.0L
	E9DE-12A332-AA
	E8DE-12127-EA
	E69E-12A099-AA
	Sig PIP

	1991
	3.8L
	
	E8DE-12127-AB
	E7DE-12A099-AA
	Sig PIP

	1991
	4.9L
	E8TE-12A332-BA
	E8TE-12127-AA
	E69E-12A099-AA
	Sig PIP

	1991
	5.0L
	E5TE-12A332-AA
	E5TE-12127-AA
	E5TE-12A099-AA
	Sig PIP

	1991
	5.0L
	E5TE-12A332-FA
	E5TE-12127-EA
	E5TE-12A099-AA
	Sig PIP

	1991
	5.0L
	E6AE-12A332-DA
	E6AE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1991
	5.0L
	E7AE-12A332-BA
	E6AE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1991
	5.0L
	
	F0SE-12127-CA
	E5TE-12A099-AA
	Sig PIP

	1991
	5.8L
	E7TE-12A332-BA
	E7TE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1991
	7.5L
	
	F0TE-12127-JA
	E5TE-12A099-AA
	Sig PIP

	1991.25
	7.0L
	
	F0TE-12127-JA
	E5TE-12A099-AA
	Sig PIP

	1991.8
	4.9L
	
	F2TE-12127-DA
	E69E-12A099-AA
	Sig PIP

	1991.8
	5.0L
	
	F2TE-12127-BA
	E5TE-12A099-AA
	Sig PIP

	1991.8
	5.0L
	
	F2TE-12127-AA
	E5TE-12A099-AA
	Sig PIP

	1991.8
	5.8L
	
	E9TE-12127-CA
	E5TE-12A099-AA
	Sig PIP

	1992
	2.3/2.5 HSC
	F1DE-12A332-AA
	F83E-12127-AA
	E59E-12A099-DA
	Non Sig PIP

	1992
	2.9L
	E87E-12A332-AB
	E77E-12127-CA
	E69E-12A099-AA
	Sig PIP

	1992
	3.0L
	
	F27E-12127-BA
	F17E-12A099-AB
	Sig PIP

	1992
	3.0L
	F2DE-12A332-BC
	F2DE-12127-BA
	E69E-12A099-AA
	Sig PIP

	1992
	3.0L
	E9DE-12A332-AA
	E8DE-12127-EA
	E69E-12A099-AA
	Sig PIP

	1992
	3.8L
	
	E8DE-12127-AB
	E7DE-12A099-AA
	Sig PIP

	1992
	4.9L
	
	F2TE-12127-DA
	E69E-12A099-AA
	Sig PIP

	1992
	5.0L
	
	F2TE-12127-AA
	E5TE-12A099-AA
	Sig PIP

	1992
	5.0L
	
	F0SE-12127-CA
	E5TE-12A099-AA
	Sig PIP

	1992
	5.0L
	E6AE-12A332-DA
	E6AE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1992
	5.0L
	E7AE-12A332-BA
	E6AE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1992
	5.0L
	
	F2TE-12127-BA
	E5TE-12A099-AA
	Sig PIP

	1992
	5.8L
	
	E9TE-12127-CA
	E5TE-12A099-AA
	Sig PIP

	1992
	7.0L
	
	F0TE-12127-JA
	E5TE-12A099-AA
	Sig PIP

	1992
	7.5L
	
	F0TE-12127-JA
	E5TE-12A099-AA
	Sig PIP

	1993
	2.3/2.5 HSC
	F1DE-12A332-AA
	F83E-12127-AA
	E59E-12A099-DA
	Non Sig PIP

	1993
	3.0L
	
	F27E-12127-BA
	F17E-12A099-AB
	Sig PIP

	1993
	3.0L
	F2DE-12A332-BC
	F2DE-12127-BA
	E69E-12A099-AA
	Sig PIP

	1993
	3.8L
	
	E8DE-12127-AB
	E7DE-12A099-AA
	Sig PIP

	1993
	5.0L
	
	F2TE-12127-AA
	E5TE-12A099-AA
	Sig PIP

	1993
	5.0L
	
	F0SE-12127-CA
	E5TE-12A099-AA
	Sig PIP

	1993
	5.0L
	E6AE-12A332-DA
	E6AE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1993
	5.0L
	E7AE-12A332-BA
	E6AE-12127-DA
	E5TE-12A099-AA
	Sig PIP

	1993
	5.0L
	
	F2TE-12127-BA
	E5TE-12A099-AA
	Sig PIP

	1993
	5.8L
	
	E9TE-12127-CA
	E5TE-12A099-AA
	Sig PIP

	1993
	7.0L
	
	F0TE-12127-JA
	E5TE-12A099-AA
	Sig PIP

	1993
	7.5L
	
	F0TE-12127-JA
	E5TE-12A099-AA
	Sig PIP

	1993.5
	4.9L
	
	F3TE-12A332-CA
	E69E-12127-AA
	Sig PIP


2.6 - Ignition Diagnostic Monitor

The Ignition Diagnostic Monitor (IDM) signal is an input into the PCM. This signal is the voltage from the primary side of the coil (commonly known as TACH). When the coil is turned off to fire the spark plugs, a large flyback voltage (up to 400 volts) is generated on the IDM circuit by the coil discharge. The PCM interprets this positive voltage transition to mean that the coil fired. The coil signal is processed directly by the PCM through an external 22 K ohm resistor on push start TFI ICMs. The coil signal is processed internally on computer controlled dwell TFI ICMs, then sent on to the PCM as a digital signal. The PCM expects to see an IDM pulse for every SPOUT. It uses this information to determine if the ignition coil and other ignition components are working properly.

2.7 - TFI Pinouts
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* Pin 4 is Start on push start ICM, IDM on computer controlled dwell ICMs


grey ICM is push start, black ICM is computer controlled dwell

Distributor Mounted TFI-IV ICM





* Pin 4 is Start on push start ICM, IDM on computer controlled dwell ICMs


grey ICM is push start, black ICM is computer controlled dwell

Remote Mounted TFI-IV ICM

Partial TFI-IV Schematic

Note 1: This typical PIP/SPOUT/PCM interface schematic applies to both distributor mounted and remote mounted ICMs.

Note 2: Coil driver, IC power supply and unlabeled resistors are implemented on a integrated circuit. This IC differs between push start and computer controlled dwell ICMs. Differences and associated wiring inputs/outputs for PS-TFI and CCD-TFI ICMs are not shown.

3.0 - Distributorless Ignition Systems (DIS)

Ford introduced distributorless ignition systems (DIS) in 1989. DIS eliminates the distribution of high-voltage secondary spark by using multiple coil packs. Each coil within the coil pack fires two spark plugs at the same time. The sparkplugs are paired so that one spark plug fires during the compression stroke, the other spark plug fires during the exhaust stroke. The next time that coil is fired, the spark plug that was on the exhaust stroke will be on the compression stroke and the one that was on the compression stroke will be on the exhaust stroke.

3.1 - Low Data Rate (LDR) Distributorless Ignition Systems (DIS)

The Low Data Rate DIS system was introduced on the 2.3L Dual Plug engine, the 3.8L S/C engine and the 3.0L/3.2L SHO engine. It is called a low data date system because only two pieces of crankshaft position information are available for each cylinder event, similar to the PIP signal provided by the TFI distributor system.

The 3.0L SHO and the 3.8L S/C use a CranKshaft Position sensor (CKP) sensor to obtain crankshaft position information and a separate CaMshaft Positon sensor (CMP) for cylinder identification.

3.1.1 - LDR DIS Crankshaft Position Sensor (CKP)

The CKP (commonly known as PIP) sensor is a digital, hall effect, output device mounted on the block, located near the crankshaft pulley and hub assembly. A rotary vane, used to trigger the hall sensor, is part of the crankshaft pulley and hub assembly. It is made of a ferrous metal. When the window of a cup is in the air gap between the hall effect device and the permanent magnet, a magnetic flux field is completed from the magnet through the hall device and back to the magnet. This results in a low (0 to 0.4 volts) output signal. As the crankshaft turns, a metal tooth on the cup will move into the air gap. The magnetic field will be shunted by the tooth, preventing it from reaching the hall device, and the output signal will change from low to high (B+ volts). This signal behaves exactly as the PIP signal behaves. The vanes are designed so that a rising edge is produced at 10 deg BTDC and a falling edge is produced 60 deg later (50% dutycycle). Three PIP high signals are produced every crankshaft revolution.

3.1.2 - LDR DIS Camshaft Position Sensor (CMP)

The function of the CMP sensor (commonly known as CID) is to detect the position of the camshaft in order to identify cylinder #1. Like the CKP sensor, the CMP sensor is also a digital, hall effect, output device. On the 3.8L, the sensor, vane and permanent magnet were designed to be installed in the same bore as originally provided for the distributor. On the 3.0L SHO, this assembly is located on the right end of the rear cylinder head assembly, close to cylinder #1. The CMP sensor generated a signal in the same manner as the CKP sensor. The CMP signal is a digital square wave that varies between zero to 0.4 volts (CMP low) and battery voltage (CMP high). The CMP signal goes high at 26 deg ATDC of the power stroke of cylinder #1. The duty cycle is 50%, therefore, the CMP signal stays high for one complete crankshaft revolution. The CMP signal goes low at 26 deg ASTDC of the intake stroke of cylinder #1.

The CMP signal is used by the DIS ICM to fire the proper coil and by the PCM to fire the correct injector at the proper time.

3.1.3 - LDR DIS Ignition Control Module (ICM)

The DIS ICM incorporates a thick film ceramic substrate assembly and three output drivers mounted on a metal base plate and potted in a plastic housing. It performs the following functions:

1) Provides ground for the ignition system through two of the mounting screws - without proper ground, the ICM and PCM will not operate and the engine will not start.

2) Selects which coil to fire - the ICM uses the CMP signal to select the proper coil to fire. At crank, the ICM looks for CMP transitions and prepares to synchronize it to coil 2 firing events.

3) Controls current to the coil primary circuits - the SPOUT signal generated by the PCM controls the coil on and coil off times. SPOUT, therefore, controls both ignition timing and dwell.

4) Limits current flow to the coils to 5.5 +/- 0.5 amps

5) Generates the Ignition Diagnostic Monitor (IDM) signal to the PCM. Every coil firing generates a flyback voltage which is conditions by the ICM and output to the PCM.

6) Provides some Failure Modes and Effects Management (FMEM) - fires the coils in the absence of SPOUT.

3.1.4 - LDR DIS Powertrain Control Module (PCM)

The PCM performs the following ignition-related functions:

1) Uses the CKP signal to calculate engine rpm and determine crankshaft position.

2) Uses the CMP signal to synchronize fuel injectors to the proper cylinder and for proper injection timing.

3) Determines ignition timing and coil dwell time. The SPOUT signal provides this information to the ICM.

4) Monitors IDM to determine if coil primary circuits are intact.

3.1.5 - LDR DIS Ignition Coil

The DIS Coil assembly contains three coils for a 6-cylinder engine. Each individual coil has two high voltage towers which each go to an individual sparkplug, wired in series. 

3.1.6 - LDR DIS Failure Mode and Effects Management (FMEM)

If the CMP sensor fails, the ICM will randomly select one of the two coils to fire. If hard starting results, turning the key off and then cranking again will result in another "guess". Several attempts may be required until the proper coil is selected, allowing the vehicle to be started and driven until repairs can be made. If the SPOUT line fails, the ICM will fire the coils directly from the CKP sensor. This results in fixed 10 deg BTDC timing and fixed dwell.

3.2 - Low Data Rate (LDR) Dual Plug (DP) Distributorless Ignition Systems (DIS)

The 2.3L DP engine uses two sparkplugs per cylinder. It therefore requires two 4-cylinder DIS coil packs, one on the left side (intake) of the engine, one on the right side (exhaust) of the engine. The remainder of the components are similar to those previously described.

3.2.1 - LDR Dual Plug DIS CKP and CMP Sensors

The 2.3L DP engine uses a dual hall sensor that shares one permanent magnet. The CKP and CMP sensors are mounted on a bracket on the engine block near the crankshaft damper. The CKP and CMP vanes are mounted on the crankshaft. The CKP cup is on the outside, the CMP cup is on the inside. As discussed previously, the leading edge of CMP occurs at 10 deg BTDC, 50% dutycycle. The CMP signal goes high at 10 deg ATDC of cylinder #1. The duty cycle is 50%, therefore, the CMP signal stays high for half of the crankshaft revolution. The CMP signal goes low at 10 deg ATDC of cylinder #4.

3.2.2 - LDR Dual Plug DIS Ignition Control Module (ICM)

The DP ICM provides all the same functions as described previously for LDR DIS systems except that it also responds to the Dual Plug Inhibit (DPI) signal from the PCM. During startup, the DPI signal from the PCM is at 12 volts (battery voltage). The ICM inhibits the operation of the left side sparkplugs, allowing only the right side coil pack to operate. After the engine starts, the PCM grounds the DPI output. The DPI input on the ICM goes to zero volts and both coils are allowed to operate. 

3.2.3 - LDR Dual Plug DIS Failure Mode and Effects Management (FMEM)

If the CMP sensor fails, the ICM will randomly select one of the two coils to fire. If hard starting results, turning the key off and then cranking again will result in another "guess". Several attempts may be required until the proper coil is selected, allowing the vehicle to be started and driven until repairs can be made. If the SPOUT line fails, the ICM will fire the coils directly from the CKP sensor. This results in fixed 10 deg BTDC timing and fixed dwell.

If the ICM is in dual plug mode, IDM will mirror SPOUT. If the ICM is in single plug mode, IDM will be inverted with SPOUT (i.e. SPOUT is high while IDM is low).

3.3 - LDR DIS Pinouts



















3.0L/32.L SHO, 3.8L S/C LDR DIS Pinout





















2.3L Dual Plug LDR DIS Pinout

4.0 - Electronic Distributorless Ignition Systems

4.1 - High Data Rate (HDR) Electronic Distributorless Ignition Systems (EDIS)

High Data Rate (HDR) Electronic Distributorless Ignition Systems (EDIS) were introduced in 1990. This was an part on the continuing evolution of ignition systems. The HDR EDIS system consists of a variable reluctance Crankshaft Position (CKP) sensor, and Ignition Control Module (ICM), the Powertrain Control Module (PCM) and the ignition coil pack. The HDR EDIS system does not need to know camshaft position because the sparkplugs are wired to fire in pairs - one cylinder during compression, one cylinder during exhaust.

The HDR EDIS system operates by taking a high data rate crankshaft position signal in the ICM, converting it to a low data rate PIP signal, and sending it to the PCM. The PCM uses this PIP signal to calculate rpm, obtain a crankshaft position reference, and perform misfire monitoring on OBD-II vehicles. The PCM provides the ICM with a Spark Angle Pulse Width (SAPW) signal that tells the ICM when to fire the coil. The ICM also provides the PCM with an IDM output and a filtered "Tach" or "Clean Tach Out" (CTO) output.

4.1.1 HDR EDIS Variable Reluctance Crankshaft Position Sensor (CKP)

The Crankshaft Position Sensor (CKP) is a variable reluctance sensor (VRS). The VRS sensor signal is derived by sensing the passage of teeth from a 36 minus one tooth wheel mounted on the crankshaft. The ferromagnetic toothed timing wheel is rigidly mounted to the crankshaft and designed to have the center of each tooth spaced at 10 degree increments. Since there are 360 degrees in one revolution, there should be 36 teeth, however, one tooth is "missing". The VRS sensor is located directly opposite the "missing tooth" when cylinder #1 is located at 90 deg BTDC for a 4-cylinder engine, 60 deg BTDC for a 6-cylinder engine and 50 deg BTDC for an 8-cylinder engine, and 36 deg BTDC for a 10-cylinder engine. Note that 10 cylinder engines use a 40-1 tooth wheel

In addition to crankshaft-mounted 36-tooth wheel located at the front of the engine, some applications utilize holes in the flexplate on the rear of the engine to trigger the VRS sensor.

A VRS sensor is a magnetic transducer with a pole piece wrapped with fine wire. When the VRS encounters the rotating ferromagnetic teeth, the varying reluctance induces a voltage proportional to the rate of change in magnetic flux and the number of coil windings. As the tooth approaches the pole piece, a positive differential voltage is induced. As the tooth and the pole piece align, the signal rapidly transitions form maximum positive to maximum negative. As the tooth moves away, the voltage returns to a zero differential voltage. The negative zero crossing of the VRS signal corresponds to the alignment of the center of each tooth with the center of each pole piece. The ICM input circuitry triggers on this negative zero crossing at approximately -0.3 volts and uses this to establish crankshaft position.

At normal engine running speeds, the VRS signal waveform approximates a sine wave with increased amplitude adjacent to the mission tooth region. At 30 rpm, the VRS output should be 150 millivolts peak-to-peak. At 300 rpm, the VRS output should be 1.5 volts peak-to-peak. At 6000 rpm, the VRS output should be 24.0 volts peak-to-peak. At 8000 rpm, the VRS output should not exceed 300 volts peak-to-peak. The normal sensor air gap is 1.0 mm nominal; 2.0 mm max although air gap specs are really based on the minimum voltages described above. The resistance of the sensor should be 290 to 790 ohms. The inductance should be 170 to 930 mH. If the polarity of the VRS sensor is reversed, the ICM will not recognize the signal. 

4.1.2 - HDR EDIS PIP Signal

The PIP output from the EDIS ICM to the PCM is not a hardware sensor but rather a software-driven signal. PIP is generated in response to detection and recognition of the VRS edges corresponding to the traditional PIP high and PIP low engine positions. The PIP low-to-high transition is generated by the EDIS ICM software when the 36-tooth -wheel tooth corresponding to 10 deg BTDC is detected. The PIP high-to-low transition is generated 9 teeth later for a 4-cylinder engine, 6 teeth later for a 6-cylinder engine, etc. The PCM uses this "low data rate" PIP signal to calculate engine rpm and to determine a crankshaft position reference, and perform misfire monitoring on OBD-II vehicles.

4.1.3 - HDR EDIS Camshaft Position Sensor (CMP)

The CMP sensor input is not needed for the HDR EDIS system since sparkplugs are fired in pairs. The CMP sensor is, however, used by the PCM to determine cylinder #1 for sequential fuel control. If the PCM cannot figure out which cylinder is #1 because the CMP signal is missing or not timed properly, it will try to synch up for 5 seconds, and then go into sequential firing calling the next cylinder that comes up cylinder #1, whether it is or not. This will result in some random cylinder being identified as #1. (Sometimes, cylinder #1 may be correctly identified, in which case the engine will run well.) The fuel will not be timed, but will be injected at the PIP rising edge. The P0340 DTC will be set if cylinder #1 cannot be identified.

If the CMP is 180 degrees out of phase, cylinder #5 will be identified as cylinder #1 on a 6-cxylinder engine. The ignition system won't care and vehicle will run just fine. The fuel system won't detect the problem, but it will inject fuel at the wrong time relative to valve opening. It will either go into an open valve or sit for a long time on a closed valve. This will result in drivability problems but the engine will still run and no codes will be set because everything will appear normal to the PCM.

There are two types of CMP sensors being utilized, a Hall Effect Sensor and a Variable Reluctance Sensor. The Hall Effect device and shutter are designed to produce a 50% duty cycle with the rising edge located at 26 deg ATDC of cylinder #1 and the falling edge 180 degrees of camshaft rotation later. The Variable Reluctance Sensor produces a very narrow sinusoidal signal when a tooth on the camshaft passes the pole piece. The negative-going edge is typically located at 22 deg ATDC of cylinder #1. For systems that have Camshaft Position Control (also known as Variable Cam Timing), there are 3 + 1 teeth (V6 engine) or 4 + 1 teeth (I4 or V8) located on each camshaft. The PCM uses the extra (+1) tooth on bank 1 to identify cylinder #1 and the extra tooth on bank 2 to identify the corresponding paired cylinder.

A question that often comes up is the required tolerance for the rising edge of the CMP sensor. The rising edge of the Hall Effect CMP signal is supposed to be 26 deg ATDC of cylinder #1. For reference the rising edge of PIP is 10 deg BTDC. The software is designed so that the rising edge of CMP must be somewhere within the range of the cylinder #1 PIP being high. For a 6-cylinder engine, PIP high is 60 crank degrees wide. If PIP rises at 10 BTDC, it will fall at 50 deg ATDC. As long as CMP rises before 50 deg ATDC, the software should be able to figure out that this is cylinder #1. Because of engine rates of acceleration, CMP shouldn't be set at 49 deg ATDC and expected to work during a WOT acceleration. Although there is not an exact specification, 26 ATDC is the desired setting for the CMP rising edge. For a 6-cylinder engine, 30 deg or even 35 deg should still work. 40 deg may be getting a little too far off, although it may work acceptably well in most circumstances. Of course, the tolerances are different for 4 and 8 cylinder engines.

PIP high is 90 deg wide for a 4 cylinder, 60 deg wide on a 6 cylinder and 45 deg wide for an 8-cylinder engine, so the tolerances must be adjusted accordingly. If you work out the numbers, there is not much tolerance on a V-8, but 26 deg ATDC happens to work for all engines so that's why it was chosen. 

Here are the calculations to see how far after 26 deg ATDC the software could still recognize cylinder #1: 

4-cylinder PIP down is at 80 ATDC, CMP rising edge is set at 26 deg ATDC. 

80 deg - 26 deg ATDC = 54 deg tolerance 

6-cylinder PIP down is at 50 ATDC, CMP rising edge is set at 26 deg ATDC. 

50 deg - 26 deg ATDC = 24 deg tolerance 

8-cylinder PIP down is at 35 ATDC, CMP rising edge is set at 26 deg ATDC. 

35 deg - 26 deg ATDC = 9 deg tolerance 

10-cylinder PIP down is at 26 ATDC, CMP rising edge is set at 26 deg ATDC. 

26 deg - 26 deg ATDC = 0 deg tolerance 

Since the PIP rising edge is at 10 deg BTDC, 10 deg BTDC is the other limit.

Although there is not an exact specification other than the 26 deg ATDC, it would be prudent to make sure that the rising edge of CMP was not set closer than 5 degrees to either the rising or falling edge of PIP. Of course PIP is an internal signal on an IEDIS system, but the 36-tooth CKP signal can always be used to figure out cylinder # 1 TDC by looking at the missing tooth.

4.1.4 - HDR EDIS Spark Angle Pulsewidth (SAPW) Signal

The Spark Angle Pulsewidth (SAPW) signal is a pulsewidth-encoded spark advance signal generated by the PCM. This signal replaces the conventional SPOUT signal. In a conventional ignition system, the rising edge of SPOUT corresponds to the spark firing event. The falling edge of SPOUT is used for dwell control. If the PCM software stops functioning, the PCM will enter Limited Operating Strategy (LOS) which forces SPOUT into a high impedance state forcing 10 deg BTDC spark timing using PIP. The HDR EDIS system, on the other hand, utilizes a SPAW signal. The SAPW signal contains spark timing information only. Dwell calculations are done internally by the ICM software. The SAPW signal is output by the PCM every cylinder event. (The ICM actually requires a SAPW once every five cylinder events). SAPW may be output by the PCM at any time except at 10 deg ATDC. If the SAPW value is not within specifications, the last valid SAPW value is used for five cylinder events, then the ICM defaults to 10 deg BTDC default timing. If the PCM goes into LOS mode, no SAPW signal is output and the ICM defaults to 10 deg BTDC timing. Normal spark delivery resumes after three valid SAPW signals have been received.

The SAPW transfer function is designed to get shorter as rpm increases to allow sufficient time to transmit the signal to high rpm. The transfer function is defined as follows:


SAPW (microseconds) = 1540 – [ [ 256 * Spark Advance ] / 10 ] for all except V-10 engines


SAPW (microseconds) = [ 1540 – [ [ 284 * Spark Advance ] / 10 ]] / 2 for V-10 engines

For example, at the extremes, 57.5 deg BTDC = 68 microseconds, 10 deg ATDC = 1796 microseconds for all except V-10 engines. At the extremes, 50 deg BTDC = 60 microseconds, 9 deg ATDC = 897 microseconds for V-10 engines. During repetitive spark, SAPW is increased by 2048 microseconds for all except V-10 engines, SAPW is increased by 1024 microseconds for V-10 engines. This longer pulsewidth indicated to the EDIS ICM that repetitive spark is desired by the PCM.

4.1.5 - HDR EDIS Repetitive Spark (Multi-spark)

EDIS ICMs respond to the rising SAPW signal generated by the PCM and fire the coil. Many PCMs incorporate software that can fire the spark plugs multiple times at idle and low rpms. This feature is commonly known as repetitive spark. If the rpm is low enough, there is sufficient time to charge the coil and fire the sparkplugs two or even three times. This repetitive spark software in the PCM can be calibrated on or off, and can be calibrated to work below a specified rpm, therefore, each vehicle application may be different. In general, most vehicle applications use this feature, fire the plugs a maximum of three times and restrict operation to 1800 rpm or less. This feature was first introduced on the 1990 Escort.

4.1.6 - HDR EDIS Ignition Diagnostic Monitor (IDM)

The IDM line is a signal line used to convey EDIS operating status to the PCM. In previous, conventional ignition systems, the IDM signal was generated by the back EMF created when the coil turned off. This voltage was called the flyback voltage. Since the flyback voltage could be as high as 400 volts, the signal was filtered by an external resistor or by internal circuitry in the ICM. The PCM uses this signal (via the IDM line) as feedback, to verify that a spark event occurred. For the EDIS ICM, the IDM pulse is also triggered by coil flyback voltage. The EDIS module uses this to trigger a pulsewidth-encoded signal on the IDM output. During normal operation, the IDM signal is 512 microseconds. During Key-on, Engine Off mode, the EDIS outputs a 64 microsecond pulse at 262.144 millisecond time intervals to verify normal EDIS operational status.

The IDM line is also used to drive the "Tach" output. Note that 4-cylinder applications, this signal is brought out on 2 pins. These applications also have a "Clean Tach Out" CTO output from the EDIS.

4.1.7 - HRD EDIS Ignition Ground

Since the EDIS ICM and the PCM have different mounting locations, a ground offset of as much as +/- 1.0 volt can exist. The use of an ignition ground allows the PIP, SAPW and IDM signals to be measured as differential signals, referenced to ignition ground. The PCM power and ignition grounds are electrically coupled within the EDIS ICM. The EDIS ICM should not be directly grounded. A grounded EDIS ICM will result in lower peak coil currents because ground impedance difference can affect the coil current feedback loop in the ICM. Grounding ignition ground reduces this impedance and causes a negative shift in the targeted peak coil current.

4.1.8 - HDR EDIS Tachometer Connection

The preferred method is to use the IDM or CTO line to drive the tach. The only constraint is that the tach must ignore the 64 microsecond Key On, Engine Off pulses and it must be driven at battery voltage (not high voltage).

Another option is to connect to one coil of the coil packs. A 4-cylinder vehicle would, therefore, required a half-speed tach, a 6-cylinder vehicle would require a third-speed tach, an 8 cylinder would require a quarter-speed tech.

4.1.9 - HDR EDIS Ignition Coil

EDIS coils are manufactured in 4-cylinder and 6-cylinder packages. EDIS primary coil windings are tied together to provide a common connection to battery voltage. The open ends of the winding are brought out to the coil pack electrical connector and are grounded by the coil drivers in the EDIS ICM. The secondary side of the coil windings are brought out to two high tension towers. These are connected to the sparkplugs through resistive wires. The connection to the sparkplugs is such that when one plug is under compression, the other is on the exhaust stroke. EDIS coils have approximately 0.5 ohms resistance and 6.2 millihenries inductance. The primary to secondary turns ratio is about 100:1 and can induce secondary voltages well beyond 20 KV. Spark duration lasts for approximately 1.5 milliseconds, enough to dissipate the 6.0 to 6.5 amps of primary current (depending on application and coil design).

4.1.10 - HDR EDIS ICM Pinouts

4 cylinder

Pin Number
Signal

Name

1
PIP

PIP signal to PCM

2
IDM

Ignition Diagnostic Monitor signal to PCM

3
SAPW

Spark Angle Pulsewidth from PCM to ICM

4
IGN GND
Ignition Ground

5
CKP-

Crankshaft Position Sensor - (VRS-)

6
CKP+

Crankshaft Position Sensor - (VRS+)

7
CKP SHLD
Crankshaft Position Sensor Shield

8
VPWR

Battery Voltage

9
PWR GND
Power Ground

10
Coil A

Coil Output A

11
CTO

Clean Tach Out

12
Coil B

Coil Output B

6 cylinder

Pin Number
Signal

Name

1
PIP

PIP signal to PCM

2
IDM

Ignition Diagnostic Monitor signal to PCM

3
SAPW

Spark Angle Pulsewidth from PCM to ICM

4
IGN GND
Ignition Ground

5
CKP-

Crankshaft Position Sensor - (VRS-)

6
CKP+

Crankshaft Position Sensor - (VRS+)

7
CKP SHLD
Crankshaft Position Sensor Shield

8
VPWR

Battery Voltage

9
PWR GND
Power Ground

10
Coil A

Coil Output A

11
Coil B

Coil Output B

12
Coil C

Coil Output C

8 cylinder

Pin Number
Signal

Name

1
PIP

PIP signal to PCM

2
IDM

Ignition Diagnostic Monitor signal to PCM

3
SAPW

Spark Angle Pulsewidth from PCM to ICM

4
CKP-

Crankshaft Position Sensor - (VRS-)

5
CKP+

Crankshaft Position Sensor - (VRS+)

6
VPWR

Battery Voltage

7
IGN GND
Ignition Ground

8
Coil A

Coil Output A

9
Coil B

Coil Output B

10
PWR GND
Power Ground

11
Coil C

Coil Output C

12
Coil D

Coil Output D

5.0 - Integrated Electronic Distributorless Ignition Systems

5.1 - Integrated Electronic Distributorless Ignition
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IEDIS utilizes the same components and signal processing as previously described for the EDIS system with the exception that the ICM has been physically incorporated into the PCM. This allows for the elimination of wiring, various connectors and a separate EDIS module, thus increasing reliability and reducing cost.

The CKP sensor and coil drivers are now part of the PCM wiring harness connector while PIP, IDM and IGN GND become internal traces on the PCM microprocessor circuit board.

6.0 - Integrated Electronic Distributorless Ignition with Coil on Plug

[image: image2.png]COIL ON PLUG (COP) IGNITION SYSTEM





IEDIS with COP still uses the same components and signal processing as previously described for the EDIS system with the exception that each sparkplug now has an individual coil. The PCM now has a coil driver for each sparkplug. In addition, the CMP sensor must now be used by the IEDIS to determine cylinder #1 and to cycle through the proper firing order since coils and sparkplugs are no longer fired in pairs. This system has the advantage of eliminating the secondary sparkplug wires.
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