	Name
	Symbol
	Type
	Specification
	I/O

	Master input
	Master_Input
	L
	This is the position input of the master.  It is normally an encoder, virtual axis, real axis feedback position or real axis commanded position.
	IN

	Modularized master rollover value
	ModMaster_Rollover_Input
	L
	This is used at the high mark for the modularized master position; it can be set from 1 to 231-1.  For example if set to 400 then the modularized master position will swing from 0 to 399. 
	IN

	CAM phase shift
	Phase_Shift_Input
	L
	This is the value the master input is shifted, in master input units, to phase shift the CAM.  Warning, this position should be changed slowly and can cause shock in the machine if the input value is not filtered.
	IN

	CAM absolute offset
	CAM_Offset_Input
	L
	This is the value the CAM outputs are offset, in CAM output units. Warning, this position should be changed slowly and can cause shock in the machine if the input value is not filtered.
	IN

	Enable/Disable
	MOD_AtZero_Output
	B
	This will enable or disable the CAM output when ON and OFF respectively.  However, true CAM engagement and disengagement will only occur when the modularized master has started at zero and the Master input is at zero speed.
	 IN

	Reset Input
	Reset_Input
	B
	This will reset the CAM cycle, setting the modularized master value to be zero, but will wait until the master input speed is zero.
	IN

	CAM Table Pointer Address
	Storage_For_i
	W
	This is the location of the top of CAM table data in M-register memory.
	IN

	Absolute CAM Position
	CAM_Absoulte_Output
	L
	This is the output of the CAM in absolute value.  If this is a one way (non reciprocating) CAM there will be a large change
 at the end of one cycle and the beginning of the next.
	OUT

	Delta Scan Position
	dScan_CAM_Output
	L
	This is the same as above, but is in the format of delta scan or the incremental change in position per scan. If this is a one way (non-reciprocating) CAM there will be a large spike
 at the end of one cycle and the beginning of the next.
	OUT

	CAM is enabled
	Enabled_Output
	B
	This is verification that the CAM is enabled.
	OUT

	Modularized master has rolled over
	Rollover_Output
	B
	This output indicates the beginning of the next CAM cycle and the end of the previous. This is only true for one scan.
	OUT

	Reset Output
	Reset_Output
	B
	This becomes true when reset operation is complete.
	OUT

	Modularized Master at Zero
	MOD_AtZero_Output
	B
	This is an indication that the modularized master is at 0.  This is on and unlike the rollover output above it will remain ON as long as the modularized master is at zero.
	OUT


The objective of this code called CAM Kernel is to output two register values that can be used for CAM motion.  One register is the absolute position of the CAM based on the master cycle. The other is the delta scan of the absolute position.
The code accepts in a Master count, and modularizes it, so it can be used for a reciprocating
 CAM.  

Phase shifting and CAM offset is also provided.  Phase shifting shifts the input master, by a value and the offset shifts the CAM output itself.

Phase shifting works as follows:

The modularized master is shifted by injecting position (can be positive or negative) from the master.  This in turn will shift the modularized master used by the CAM code.  This would result in a shift in the phase of the CAM operation (earlier or later) relative to the position of the mater input.   The figure below shows how phase shifting works.  The black is a shift of zero and the blue and red are shifts in the positive direction.  Note how the modularized master is shifted.

[image: image1.emf]PHASE SHIFTING


CAM offset is the adjustment of the CAM’s operation about its relative zero.  This is obvious in the reciprocating CAM.   If the start point of a reciprocating CAM is zero, it always returns to zero.  If the offset is adjusted the absolute position of where the CAM starts and stops is shifted from that zero point, and it will constantly return to that new shifted position, as if that is the new zero.  Please see this figure below.  The black is where the CAM is reciprocating to and from zero.  The blue and red are offsets in the positive direction.
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� This large change can be filtered out using the bit output called “Modularized master has rolled over.” 





� �This spike can be filtered out using the bit output called “Modularized master has rolled over.” 





� Reciprocating CAM is one that starts at a base position, moves out and returns to that point.  More like the classic mechanical cam.
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