Using TPS signals as a VETO - discussion trail 
Version 9.5.2011 10:20 MW, EM, BF and CY
11
Introduction


12
Input information


13
Naming conventions


24
The usefulness of TPS as a VETO


25
TPS message generation, transmission and connectivity


36
TPS message latency at the experiment hutch


37
TPS message payload


38
Open issues


49
Conclusions


410
Participants




1 Introduction 
The aim of this note is to: 

· document the current understanding of how the TPS can be used as a VETO source

· act as input for the next version 

· the last version should then be a specification of the TPS implementation as a VETO
That is the idea!

The contents are for WP76 consumption and clearly are not detailed description of the TPS system.

2 Input information
The following input was used:

· Conceptual Design Description for XFEL.EU Toroid and Toroid Protection System
· XXX the VETO systems for CC

Documents are found in: 

http://www.xfel.eu/project/organization/work_packages/wp_76/daq/tps_as_veto/
3 Naming conventions

In the proposed VETO system there are VETO sources, units and sinks:
· A VETO source is a device which generates VETO messages sent to the VETO unit.

· A VETO unit is a device which can receive many message from VETO sources, process them to generate a VETO result, and send this to a sink.

· A VETO sink is a device which receives VETO results from the VETO unit.
4 The usefulness of TPS as a VETO 
TPS hardware is designed to measure in real time the current of each bunch in the XFEL bunch train. The TPS system is conceived as a protection system, unexpected loss of bunch current between TPS stations distributed along the beam line is used to prohibit further beam injection. 
Nicola Coppola has analysed bunch current fluctuations in data taken at LCLS. During periods of normal operation 1-2% of bunches have lower currents, more than 3σ, from the mean. The percentage can be larger during periods of non normal operation. Measurements of bunch currents from TPS stations could therefore produce a meaningful VETO signal. 
TPS stations before and after the undulators are the most useful as the photon generation point is the last (closest to the experiments, lowest latency) where electron bunch properties measured are meaningful for the corresponding pulses seen at the experiments (bunch properties measured after this point have no meaning for the photon pulse observed).  
5 TPS message generation, transmission and connectivity

Each TPS station uses a DAMC2 digital board to process the digitized bunch currents generated on a back side RTM.  
Per bunch messages, see payload description below, are transmitted to the next upstream (towards the accelerator and away from the experimental hall) and the next-next upstream TPS hardware station, using unidirectional SFP fibre links.
The DAMC2 board drives four SFP duplex optical links which allows the connectivity shown below, where green and blue links are next and next-next, respectively and message propagation is right-to-left.

[image: image1.emf]
Figure 1 TPS and VETO SFP connections

The right hand side corresponds to the TPS station topology in the in the region of the undulator. Two TX ports are available per station and one of these could be used to transmit messages to the VETO system, shown in red.  
6 TPS message latency at the experiment hutch

The estimated message latency when received at a DAMC2 in the experimental hutch is shown in the table below. The latency at the detector (AGIPD, LPD, DSSC) front end is typically ~15 bunch crossing. This is useable by AGIPD and DSSC but not by LPD which has a maximum latency requirement of ~10 bunch crossings.
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7 TPS message payload
The payload definition is not finalized, but the first bit will be a comma to identify message start. At 1Gbps SFP rate there are a maximum of 222 bits per bunch, with 8/10 encoding this reduces the content and a maximum of 180 bits per message is assumed.  

The following contents were discussed:

· Bunch number – sending the lowest ~4 bits allow the bunch number sequence to be followed, i.e. misses to be identified. Sending the entire 13 bits of the bunch number was thought to be too much. 

· Bunch current in physical units (~14 bits) derived from low gain amplifier and ADC digitization.

· Bunch current in physical units (~14 bits) derived from high gain amplifier and ADC digitization. Both low and high gain values would be sent per message.

· Train number – discussion postponed until later.
8 Open issues

Points which need clarification or should be noted:

· There appear to be two TX links available in stations in the undulator region, e.g TPS1 and TPS2 in Error! Reference source not found.. Matthias’ comment that there would only be one as the third is used by the LLRF needs clarification – true/false?
· The forth SFP on the DAMC2 is not identical to the other three – what does this precisely mean and is it a problem? 

· The SFP transfer rate would initially be 1Gbps and, possibly, later 2Gbps.
· Including the train number, or N lowest significance bits, in the message – decision postponed until later.
9 Conclusions

The TPS is the first definite VETO source that we know about, maybe it is not so selective, but it brings up a number of points:

· What protocols should be standardized on to receive incoming VETO source information – SFP?

· If SFP is used as the standard protocol should a standard message payload be aimed at?
· How can many sources (>4) and sinks (>4) be handled – with fanins and fanouts?
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