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The SCT TIM attempts to prevent potentially harmful fixed-frequency triggers from reaching the front-end using a dedicated firmware module that generates a “Fixed-Frequency-Trigger Veto (FFTV)” signal, or “Veto” for short.
Current state 

· TIM-3C detects "fixed frequency" triggers at rates:
· above 15 kHz (presetable), 
· below 500 kHz (thus allowing periodic double-trigger patterns to be still be detected as fixed frequencies)

· On receiving 10 triggers (presetable) of the same frequency (+/-1MHz, presetable), a Veto signal is generated.
· In an attempt to stop triggers, TIM asserts the RodBusy output to the CTP (via front-panel NIM connection) for 1 ms (presetable).
· TIM also disables all non-TTC trigger sources (NIM, ECL and internal).

· The TIM relies on the CTP to stop sending TTC triggers during this time.
· The Crate-Controller can read the following status information from TIM:

· RodBusy output asserted (Busy Status3 Reg, addr. 0x5A, bit 10) 

· Veto Asserted (Busy Status3 Reg. addr. 0x5A , bit 14)
· ‘Latched’ bits, for cases where a status bit is only asserted for a short period, bits are stored in the Busy Status3 Latch Reg. (addr. 0x5E)

· Total time spent with RodBusy (to CTP) is asserted (Overall Busy Count Reg. addr. 0x60,62,64)  
· Time spent with RodBusy output (to CTP) asserted due to Veto. This allows Veto contribution to overall busy to be monitored (FFTV Count Reg. addr. 0x74,76,78). 

· Number of times the Veto signal is asserted (Veto ID Reg. addr. 0x84/86)

· Number of triggers received (and ignored in stand-alone mode) while the Veto signal is asserted (Veto ID Reg. addr. 0x84/86)

· No change to the individual busy status from each ROD:

· RODBusy Status Reg.  (addr. 0x20)

· RODBusy Latch Reg. (addr. 0x22)

· RODBusy Monitor Register (addr. 0x24)
· Veto system can be disabled by insertion of a jumper AND writing to the relevant bit in a register (allows Pixels to disable the Veto).
Proposed changes for the production system

· Functionally locate the FFTV System firmware in the TIM trigger-out path, i.e. ALL triggers destined for RODs, regardless of source or TIM configuration will be monitored and vetoed if necessary (see Local Emergency Action below)

· Remove all means of disabling or modifying the FFTV operation
· All presetable parameters hardwired in firmware
· Option to disable the FFTV by jumper insertion+software REMOVED for all SCT TIMs.  E.g. there is no way to disable the Veto, EXCEPT if the hardware ID of the board is >38, indicating a non-SCT TIM.
· For any case where triggers continue after a Veto is active, introduce a Local Emergency Action to stop these triggers leaving TIM.
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Proposal for FFTV Local Emergency Action

In the case where triggers are received by TIM after the Veto has been asserted, the Local Emergency Action must prevent these triggers reaching the RODs.

To allow for the round-trip time from sending the RodBusy signal to the CTP and triggers stopping, a short delay between Veto and Emergency Action is introduced.
The process is as follows:
· The FFTV system determines that a fixed frequency is present and generates a Veto (lasting 1ms).
· Triggers are allowed to pass without action for 2µs (this number equates to 500kHz, which is the upper limit of the FFTV algorithm detection window.)
· After 2µs ANY trigger destined for the RODs (regardless of source) will be stopped and TIM will initiate Local Emergency Action, stopping triggers INDEFINITELY. The RodBusy signal to the CTP will remain asserted
· At the same time, TIM will assert the TTC<7> (currently ‘SPARE’) backplane line to signal all RODs that they are no longer synchronised with the experiment.

· This condition is flagged by bit ‘LEA-active’ (Busy Status3 Reg. addr. 0x5A, bit 13).
· TIM will de-assert the ‘TIM-OK’ backplane signal (which is sent to all BOCs & RODs in the crate, and indicates that the TTC clock is selected and 'good'  and that TIM is ready for TTC triggers.)

· To clear Local Emergency Action the Run Control needs issue a Clear-LEA command to TIM (write to Control Reg. addr. 0x46, bit 0). This command will be ignored for the duration of the 1ms Veto active period, though.
· NOTE 1: Run Control should check the relevant Veto status registers and issue a warning if the Veto is asserted more than a few per day.

· NOTE 2: Run Control should check and issue a warning if Local Emergency Action has occurred at any time during a run.
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