
Few comments about the Trigger/Multiplicity Output of the AFTER Chip.
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1/ First, to avoid any confusion, we must clearly distinguish two different signals for each channel:

· the discriminator output, that participates to the multiplicity output = DISCRIout.

· the “latched” discriminator output that marks if a channel has been hit or not = HITout. This information is the one used during the readout operation..

These two signals are pulses, are set to 1 when the threshold is crossed and are reset, but not necessarily at the same time.

2/ In an ideal world, the length of each the two signals should be programmable:

· from one clock cycle to one or two drift times for DISCRIout.

· from one drift time to two drift time for HITout.

But it seems difficult in the real world.

a) case of HITout

If we want to reset separately each discriminator after a fix time (programmable over a wide range), it means that a timer should be added on each channel to generate this time. As the timer defined by this timer must proportional to the drift time (and therefore to the clock period), the natural way is to use a counter. Unfortunately, the depth of this counter should be at least 10 bits (corresponding to 2 drift times), and the integration of 72 (64) such counters, each launched by a different signal is will unpleasant (very large area and probably source of a lot of digital noise).

Other possible solutions:

· solution B)  the one proposed at the beginning by Pascal : external reset: not acceptable because of dead time in case of noise.

· Solution C) one single counter for all the channels. Can easily deals with double hits => easily feasible. Drawbacks ??

· Solution D) replace the counter on each channel by a voltage ramp base monostable. The main difficulty is to tune the slope of the ramp to match the drift time. How to calibrate it (absolute values of internal R and C known typically within +/-15%)) ? A possible solution is to define this slope using a servo control loop, but it will add complexity to the system => to be studied. The silicon area required for this system is probably not negligible but the digital pollution generated will be very low. The ramp can probably be restarted in case of double hit.

· Solution E) Reset HITout when the SCA write pointer reaches for the second (resp. third) time the cell 0 (or n) after a discri trigger. In this case the HITout duration will not be fix, but comprised between one (resp 2) and two (resp 3) SCA depth TSCA . This can be easily done by adding just 2 FlipFlops per channel. Drawback: variable HITout duration.
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b) case of DISCRiout.

In this case also, it seems difficult to add a large depth counter for each channel.

My proposal is the following:


- use definitively a digital system to treat the multiplicity output


-generate DISCRIout pulse with the minimum duration =  ~1 clk period  (CLK of the ADC reading the mulitplicity system). 


- to make the “coincidence window”, use a very simple filter on the digitized multiplicity output: a sliding window integrator which can be done easily in real time inside a FPGA. The size of the sliding window will correspond to the coincidence window = convolution of the multiplicity output with a coincidence window.  This system is naturally tolerant to double hits on the same channel.
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One possible hardware implementation of sol E. 2 cases of HITout duration








