QIE Inhibit Timing

We want the splatblock inhibit to be asserted whenever the Cerenkov signal for an rf bucket exceeds a threshold value.  If the Cerenkov signal exceeds the threshold for bucket N, we want the inhibit signal to reach the trigger logic M rf buckets before a trigger caused by an interaction in bucket N would reach the same logic.  We want the inhibit to remain asserted for at least M additional rf buckets after this rf bucket.

We first need to establish the relative timing between the trigger and the inhibit as seen by the trigger logic.  This is done as follows.  Take the signals input to the trigger logic on equal length cables to the scope.  Separately establish the timing of (trigger at the scope) and (inhibit at the scope) with respect to the Cerenkov phototube signal input to the beam intensity monitor readout board.  Trigger the scope on the trigger and look at the envelope of the phototube signal (done with scope display set to infinite persistence).  The leading edge of the envelope is equal to (the width of a turn) + (the trigger timing delay).  The trailing edge of the envelope is equal to (the width of a turn) – (the trigger timing delay).  The width of a turn is approximately (BUNCH13 – 3).

[image: ]

Figure 1: First step in establishing trigger timing; BUNCH13 = 84 (width of turn  81×18.8ns) = 1523ns.
Beam envelope width = 3025ns; should be 2×1523ns = 3046ns
Leading edge measurement  Trigger delay = 2419ns – 1523ns = 896ns
Trailing edge measurement  1523ns – 606ns = 917ns
Repeat this procedure triggering on Inhibit to get approximate Inhibit delay.  Next, request a very short turn (BUNCH13 = 8, TURN13 = 6?).  As show in the following pictures, a few signal pulses will establish the two timing delays with single rf bucket precision.
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Figure 2: Scope is triggered by FPGA trigger (off screen to the right by 200ns).  The trigger delay is either 900ns or (900 – 18.8)ns.
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Figure 3: Trigger is still off-screen to the right (700ns from center of screen).  The trigger delay is either 902ns or (902 + 18.8)ns.

Based on the two scope screen shots, the trigger delay is “measured” to be 901ns.

In the same way, the inhibit delay was determined to be 234ns.  One of the two screen shots that established this timing is shown below:
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Figure 4: Scope is triggered by Inhibit (bottom trace, offset by 100ns from center of screen).  The Inhibit delay is either 234ns or (234+18.8) ns.  Since another single shot ruled out (234 + 18.8)ns, I conclude that the QIE phase is not yet optimized (this would allow the third full bucket to yield a larger charge than the second).

In order to put the leading edge of the Inhibit signal 169ns (9 rf buckets) earlier than a trigger based on the inhibiting rf bucket, I need to add (901 – 169 )ns – 234ns = 498ns to the minimum inhibit delay.   498/18.8 = 26.5, so I added 26 to the minimum delay of 1.  Thus, Register 3 = Inhibit_output_delay = 1C (1 + 26).

[bookmark: _GoBack]With R5 = min_ihibit_width = 1, the shortest inhibit I see is ~3 rf buckets long (it is supposed to be 2 rf buckets long), so I set R5 to 11(Hex) = 17(decimal).  This “should” be set to 12(Hex) for a minimum inhibit width of 19 buckets.  I don’t yet understand the difference.
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