Sequential System Timing:

Here is the default system timing description and diagram that take you through one complete engine cycle.

1) The cam signal occurs some time between the last cylinder fire (#2) and before the crank signal on cylinder #1.  This is the beginning of the engine's cycle.

2) Since this is the compression stroke for cylinder #1, the ECU is now starting the injection for cylinder #6, whose intake valve is just beginning to open.  It knows cylinder #6 because it counted crank signals from the last cam sync.

3) The crank signal occurs at approximately 50 degrees BTDC.

4) The ECU generates the ignition timing signal between 10 degrees BTDC and 40 degrees BTDC depending on the ECU program.  (Fuel mixture for this compression stroke was injected into cylinder #1 when cylinder #6 was being fired).
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This is the default system timing, but if you think about this, this is not ideal injector timing. You really want to start the injection pulse when there is airflow into the chamber, and this does NOT happen before top dead center.  In fact, most engines have some reversion due to cam overlap.

At higher RPMs or at WOT the injection timing is not that important because the injection pulses overlap as duty cycles approach 80 %.  But this start of the injection sequence can be very important at idle and is critical with manifolds that don’t tolerate intake reverse very well.  Examples would be Hilborn stack injection or any engine with long camshaft durations.  Therefore I suggest you set the Opening Injection Retard value to a number that starts the injection pulse about 50 degrees ATDC when the intake sequence is creating a lot of airflow through the manifold.  I use a value of 100 degrees for engines that use the 50 degree crankshaft reference angle and 50 degrees that use TDC as their reference angle.  The resulting timing chart looks like this:
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