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FPIX/FSSR DAQ system: 
Chips:  Expect to use FSSR or FPIX chip for LANL-LDRD detector which will cover ¼ of one muon arm.  Currently there is work going on by several folks to compare and contrast the FSSR and FPIX chips so best possible selection can be made.  For the full FVTX detector, a modified FPIX chip (called PHX), which matches the detector geometry (will have 512x2x(1-6) channels per chip) will be used.  The output from the chip(s) is a serial stream of data words.  Each data word includes:

· the hit channel location (no chip ID) – 9 bits

· beam-clock – 8 bits.

· potentially 3-bits of ADC – 3 bits

· some extra bit(s) – total adding up to 23 bits

Chip(s) operate at 140 Mb/sec and can optionally send out on 1-6 parallel streams giving up to 840 Mb/sec output rate.

DAQ boards:  From what I can discern, in the DAQ system inherited from Fermilab/Italian group, the first board (PMC) with Xilinx chip provides all the I/O that you have access to but the second board (PTA) with Altera chip does data management.  The I/O on the PMC board includes:  four 50-pin connectors (with 34 pins available for signals) which are used for the chip input,  several ECL/TTL connectors available which can presumably be used for trigger, for instance, and the same 50-pin connectors which receive the chip input can be used for output as well.  All connectors have connections to FPGA.  Maybe these 50-pin cable connectors are the ones that could be used to make DCM-compatible input and receive T+FC input if we are to use this DAQ for development?  Pat and I discussed this somewhat, and it would seem that we should be able to use our current MuTr Glink/Clink boards with these connectors to interface to PHENIX T+FC and DCM boards??? if we desired.  Output for the DAQ goes directly to the second board and into two 1 MB SRAMs.  The 2 SRAMs allow buffering into one SRAM while another is being read out.  Readout occurs after one SRAM has become full or otherwise receives an interrupt from the DAQ.  The Altera FPGA on this chip manages the memory and receives interrupts from the DAQ when it is to send data from the SRAM to the DAQ.  I think it is this FPGA where you would do FPGA development IF you are to use this DAQ for development to get chip readout stream into PHENIX DAQ since it has the memory buffers.   You could use this until you get a real PHENIX interface board designed and built.  Presumably this FPGA could do event building, pull the appropriate data out of the SRAM and make packets which are directly compatible with DCM and/or SEBs(?). This is where the main questions are that I have about the current DAQ system and how to move toward integration into PHENIX.  Would it be worthwhile to spend time doing development with this system or will it be wasted effort which we would need to start anew with a new board.  OR are there fundamental limitations with this setup which would not allow us to develop here?  Clearly much FPGA development will be needed regardless.  We need to determine soon whether it makes sense for any physicists to become at least somewhat conversant in FPGA programming.  Can we afford to have it only done by EE/not long-term folks?
DAQ:  All event building is currently done in the PC.  The SRAM blocks are passed to the PC and the PC pulls out the entries with the appropriate beam-clock tag.  These are then assembled into an event with an event header and all the hits associated with the event.  Output is either an ascii file or a binary file.  (Currently no ROOT file but should be easily implementable)  
[image: image2.emf] 

FSSR,  FPIX  

Data  Optical  Translater   What about  other I/O?   Data Buffer,  FPGA     Time to  process=?   DCM or  SEB?      

Stream of data  words with:      Location      (3 bit ADC)      Beam Clock  Counter   140Mb/sec/23b/w ord =    6Mwords/sec=   167ns/word   (o r divide by 6)  

Uses OASE?   Upon trigger,  grabs data  associated with  same beam - clock and  builds packet   PHENIX  Standard  

On Silicon , How  many/FPGA?  

Near  Silicon   Outside IR  

T+FC  

Arcnet (FPGA  programming)  

Trigger?  

2.5 Gb/s  

PHENIX Implementation:

Optical Translator: Optical translator currently proposed is OASE chip developed in Germany.  Currently expect it to be physically near the silicon, though Fermilab chips are supposed to be able to drive signal many feet.

Interface Board: Interface board with FPGA to reside outside the IR.  Except for data buffer being on board rather than an AMU/ADC on the FEE, the interface board characteristics do not seem too dissimilar from MuTr control-board (qualitatively).

Questions from PHENIX PM:

Where does  the beam clock comes into the system and how is it distributed? Where does the LVL1 accept come in?
Beam clock and LVL-1 info from Glink T+FC goes into FPGA interface card
 
Will the system use the mode bits? How? 
Yes if we use pulsing system for calibration

 Is there an intrinsic pulsing or calibration scheme? 
Answer from Pat and co., based on chip requirements. (Probably yes)

Where is the Event counter put on? 
Where and how is the Data Formatting done? 
Data formatting with event counter done on FPGA interface card.


What does a data word  look like? 
Need more detail on segmentation, but will include channel info, 3-bits for ADC

Do the FEM's generate a busy? If so where does it get communicated?
Not sure what this is asking?  Do you want to know if you will be able to know if the chip has gotten “behind” and is still putting out data from previous events, or do you want to know when the FPGA is busy building an event?  If there is a buffer which is large enough and compatible with event rate, the latter shouldn’t be an issue, but it must be able to be generated if it is needed.

Is there local 0-suppression?

If so how is the addressing done? 
Yes, and addressing is done by passing channel ID from chip( FPGA board which packs data.


Do we go through the DCM's or direct to the SEB's? 
?—How should this be decided?


If we skip the DCM how do we handle the frame headers?
Internal Questions:

1) How long can we use the current DAQ system for development:

· Can the PMC/PTA card(s) output a stream to the DCM or can this be implemented easily? (need optical input for DCM, so need at least some translation)

· Can FPGA code development in current test stand/test boards be ported to a new board or would you effectively have to start from scratch?

2) How do we get trigger into current system?  Looks like I/O all goes through PMC, but need to work out details if this is true.  Probably means FPGA code needs to be able to pass this around.  Will we be able to make this be the GLINK directly with current system?
3) For the chip:  will hits above threshold on two consecutive clocks come through the system (i.e. is there any dead time that would prevent this?)?

4) Are there issues if a chip is having an abnormal hit rate (>1 hit/clock) and/or a chip gets “lit up” for some reason.  Then you would have either a continually falling behind data rate or a longer than normal period of time when you are effectively dead before current data can get out.  Does the chip need to have some reset or flush mode?

5) At what point do we want to work fiber translator into system? ( would go between chip and FPGA board)

6) How do we decide if we should be aiming for input into the DCM or input into SEB?

7) Need to get block-diagram started (see above?)
8) How do we solve question of whether silicon can be/should be used in trigger? Are there any timing issues, issues with getting an event vertex to compare to if looking for displacements…?
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