IGNITION
Ignition timing is controlled in the same way as for fuel using Engine speed and Engine load. At each site the timing can be set from -64 to 63.5 degrees BTDC. Interpolation is used for values between sites to ensure smooth curves. 

The ignition advance value Spark Adv (map) from the main lookup table is modified by a user controlled value Spark mod. Spark mod is variable from -64° to +63.5° used when calibrating the engine to obtain optimum values for the ADV table. It can also be set to a pre-set value using the Ign Offset option. At power on Ign Advance Offset is copied into Spark mod, so it operates as an overall advance/retard setting.

 


Spark Adv (map) = Spark (mod) + Spark Mod
The modified ignition advance is further modified by the air and water temperature retard or the Pedal position advance modifier Retard Mod whichever is the more retarded. 
Air Temp Retard is set by a map called [Air Temp Retard]. The modified ignition timing:-Spark (mod) = Spark (mod) – Air Temp Retard + Pedal Retard Absolute
Water temperature retard is simpler and set by [Coolant Retard] table
If ALS is enabled then Air Retard is set by the 3D look up map [Air Temp Retard], addressed by Engine Load (Little Breakpoint) and Air Temp. The Load axis has 8 sites, 0 to 100%), points set by [Load Little Breakpoint] table. The temperature axis has 17 sites, ranging from -40 to 120. The values from the table are interpolated. The map will accept values in the range 0 to 63.5°, in 0.5° increments. The output from the 3D map [Pedal Retard Absolute] is then modified by the use modifier Retard mod such that:

Pedal Retard Absolute = 
Pedal retard + Retard mod


  


If Pedal rtd (m) < Air Temp Retard then,


 


ADV (mod) = ADV (mod) + Pedal rtd (m)

 



ADV(r) = ADV (m) + Air Temp Retard

Baro Spark is applied here. Knock Rtd is applied here if any Knock voltage is detected.

A compensation due to current gear called Gear Spark mod is applied, and if TC Ign Retard table setting is exceeded then TC Ign Retard is also subtracted.

Finally the four individual ignition trims are applied to the spark outputs. These are taken from the four [Ign #n mod] tables, and should be kept to a few degrees. When the idle conditions are met then the ‘Spark scatter’ features may be used to stabilise idle. The Idle Spark table will produce a modification related to the difference from the idle set points. BEWARE this will make a nonsense of the timing indicated by a timing light.
IGNITION ASSIGNMENT
This ECU has a multiplexor feature for ignition outputs 1 and 2. The multiplexer is normally active with option Ignition MUX disable set to ‘OFF’ and places some dwell restrictions (see tables below). The Dwell Max would then be engine cycle given in (Spark Teeth/2) -1. So coil dwell (Charging Time), at nominal supply voltage, must less at maximum engine speed. If the multiplexer is disabled (set to ‘ON’), then both Ign1 and Ign3 (Ign2 and Ign4) will appear at LM3 and LM4 (LL2 and LM2). When MUX Disable is ‘OFF’, you can have four nearly independent signals from just two output channels.
If both channels of a multiplex are active they MUST NOT overlap. This is achieved with temporal separation Ign x Tooth, and Dwell Max. "Wasted Spark" is in effect multiplexed and is best with the 2 shared signals for individual cylinder tuning.

GDi80 has four separate ignitions and no multiplexer.
8 Cylinder Multiplexor ‘on’ (Disable MUX = OFF)
	
	Test Out pin number
	Multiplex
	Software Ign number
	Ign Tooth 12teeth/rev
	Engine Cylinder
	Notes/Restrictions

	RH1
	O6
	
	8
	21.00
	2
	

	RH2
	O5
	
	7
	9.00
	3
	

	RG3
	O4
	
	6
	18.00
	7
	

	RH3
	O3
	
	5
	6.00
	4
	

	LL2
	O2 
	MUX22
	2
	15.00
	5
	

	LM2
	O2 
	MUX21
	4
	3.00
	8
	

	LM3
	O1 
	MUX12
	3
	12.00
	6
	

	LM4
	O1 
	MUX11
	1
	0.00
	1
	


Even firing order 1 8 4 3 6 5 7 2 - For uneven firing use MUX channels to fire 1 whole rev apart 
4 Cylinder even 1,3,4,2 Multiplexor ‘on’ (Disable MUX = OFF)

	
	Test Out pin number
	Multiplex
	Software Ign number
	Ign Tooth 12teeth/rev
	Engine Cylinder
	Notes/Restrictions

	RH1
	O6
	
	
	
	
	If IGN 5 to 8 = Off, they may be used for simple output

	RH2
	O5
	
	
	
	
	

	RG3
	O4
	
	
	
	
	

	RH3
	O3
	
	
	
	
	

	LL2
	O2 
	MUX22
	2
	18.00
	2
	

	LM2
	O2 
	MUX21
	4
	6.00
	3
	

	LM3
	O1 
	MUX12
	3
	12.00
	4
	

	LM4
	O1 
	MUX11
	1
	0.00
	1
	


6 Cylinder (no restrictions) 1 5 3 6 2 4 Multiplexor ‘off’ (Disable MUX = ON)
	
	Test Out pin number
	Multiplex
	Software Ign number
	Ign Tooth 12t/rev
	Engine Cylinder
	Notes/Restrictions

	RH1
	O6
	
	8
	12.00
	6
	

	RH2
	O5
	
	7
	4.00
	5
	

	RG3
	O4
	
	6
	20.00
	4
	

	RH3
	O3
	
	5
	8.00
	3
	

	LL2
	O2 
	MUX22
	2
	16.00
	2
	

	LM2
	O2 
	MUX21
	4
	
	
	Do not use this pin

	LM3
	O1 
	MUX12
	3
	0.00
	1
	

	LM4
	O1 
	MUX11
	1
	
	
	Do not use this pin


5 Cylinder (no restrictions) 1 2 4 5 3 Multiplexor ‘off’ (Disable MUX = ON)
	
	Test Out pin number
	Multiplex
	Software Ign number
	Ign Tooth 10t/rev (ten)
	Engine Cylinder
	Notes/Restrictions

	RH1
	O6
	
	8
	
	
	IGN8 = Off

	RH2
	O5
	
	7
	12.00
	5
	

	RG3
	O4
	
	6
	8.00
	4
	

	RH3
	O3
	
	5
	16.00
	3
	

	LL2
	O2 
	MUX22
	2
	4.00
	2
	

	LM2
	O2 
	MUX21
	4
	
	
	Do not use this pin

	LM3
	O1 
	MUX12
	3
	0.00
	1
	

	LM4
	O1 
	MUX11
	1
	
	
	Do not use this pin


Having teeth with even offset helps in removing slight imbalance between cylinders

4 Rotor Wankel 1 3 2 4 Multiplexor ‘on’ (Disable MUX = OFF)
	
	Test Out pin number
	Multiplex
	Software Ign number
	Ign Tooth 12teeth/rev
	Engine Cylinder
	Notes/Restrictions

	RH1
	O6
	
	8
	9.00
	4T
	TRAIL

	RH2
	O5
	
	7
	3.00
	3T
	

	RG3
	O4
	
	6
	6.00
	2T
	

	RH3
	O3
	
	5
	0.00
	1T
	

	LL2
	O2 
	MUX22
	2
	9.00
	4L
	LEAD

	LM2
	O2 
	MUX21
	4
	3.00
	3L
	

	LM3
	O1 
	MUX12
	3
	6.00
	2L
	

	LM4
	O1 
	MUX11
	1
	0.00
	1L
	


3 Rotor Wankel (no restrictions) 1 2 3 Multiplexor ‘off’ (Disable MUX = ON)
	
	Test Out pin number
	Multiplex
	Software

Ign number
	Ign Tooth 12t/rev
	Engine Cylinder
	Notes/Restrictions

	RH1
	O6
	
	8
	8.00
	6
	TRAIL

	RH2
	O5
	
	7
	4.00
	5
	

	RG3
	O4
	
	6
	0.00
	4
	

	RH3
	O3
	
	5
	8.00
	3
	LEAD

	LL2
	O2 
	MUX22
	2
	4.00
	2
	LEAD

	LM2
	O2 
	MUX21
	4
	
	
	Do not use this pin

	LM3
	O1 
	MUX12
	3
	0.00
	1
	LEAD

	LM4
	O1 
	MUX11
	1
	
	
	Do not use this pin


2 Rotor Wankel 1 2 Multiplexor ‘on’ (Disable MUX = OFF)
	
	Test Out pin number
	Multiplex
	Software Ign number
	Ign Tooth 12teeth/rev
	Engine Cylinder
	Notes/Restrictions

	RH1
	O6
	
	8
	
	
	If IGN 5 to 8 = Off, may be used for simple output

	RH2
	O5
	
	7
	
	
	

	RG3
	O4
	
	6
	
	
	

	RH3
	O3
	
	5
	
	
	

	LL2
	O2 
	MUX22
	2
	6.00
	2T
	TRAL

	LM2
	O2 
	MUX21
	4
	0.00
	1T
	

	LM3
	O1 
	MUX12
	3
	6.00
	2L
	LEAD

	LM4
	O1 
	MUX11
	1
	0.00
	1L
	


SPARK AUDIT

	Source
	Condition
	Variation
	
	Output

	Crank ignition
	Cranking
	
	
	Spark adv (map)

	[Ignition]
	Running
	
	
	Spark adv (map)

	Spark adv (map)
	Always
	Spark mod
	+/-
	Fuel (mod)

	
	Alt mode = On
	Alt spark trim
	+/-
	

	
	VVC = On
	VTEC Ign trim
	+/-
	

	
	Accel Trig =/= 0
	Accel Spark
	+/-
	

	
	Launch Active = On
	Launch Retard
	-
	

	
	Stat Idle = On
	Spark Idle
	+/-
	

	[Air Temp Ign trim]
	Always
	AIT Retard
	+/-
	

	
	Knock
	Knock Ign Retard
	-
	

	
	FTG time =/= 0
	FTG Retard Rate
	-
	

	
	Always
	[Ign Retard Limiter]
	-
	

	[Coolant Ign trim]
	Always
	[Coolant Ign Trim]
	+/-
	

	[Baro Ign trim] 
	Boost Correction = Off
	[Baro Ign Trim]
	+/-
	

	[Boost  Ign  Correct] 
	Boost Correction = Off
	Boost Ign  Correct
	+/-
	

	[Gear spark mod] 
	Always
	[Gear Spark mod]
	+/-
	

	
	
	
	
	

	
	
	
	
	Spark Total

	[Ignition Difference] map
	Ign Diff Swt = On
	Ign Diff
	+/-
	

	Spark Total
	
	Ign Diff mod
	+/-
	Spark Total 2nd


The maximum retarded spark is limited by the EGT Rtd Limit table accessed using the exhaust mounted thermocouple. Even if no EGT sensor used this limit is still active.
DWELL CONTROL 
The time available to charge a coil is more restricted than the apparent limit given by the repetition rate, defined by option Spark Teeth.

Available time in internal teeth = Spark Teeth - (Delay Time +3/16 Tooth + 1).

This restriction is most pronounced with distributed sparks. The best solution here is to wire the coil outputs together, double Spark Teeth and add this value to IGN2 Tooth.

The actual dwell angle is given by:

Dwell  Angle = Charge  Time / Tooth  Time within the options Dwell  max and Dwell  min specified in teeth.

Charge Time = [Dwell vs. RPM] × [Dwell vs. Battery] × 2µS
The [Dwell vs. Battery] table is in % and has approximately a square law, 100% at 6volts 30% at 16volts. The [Dwell vs. RPM] is typically flat, but can reduce at high speed as all the charge is not extracted. The Dwell is usually calculated using the latest Tooth time value but if Dwell Backup is set to ‘On’, then Rev time is used, introducing a small lag but more predictable.
