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Abstract

This memo summarises the status of the EUDRB and the plans for interfacing to the Mimosa26 chip, the final telescope sensor for the JRA1 pixel telescope. This is a write up of the presentation given at the annual meeting in Amsterdam. A detailed description of the EUDRB can be found in [1]. 
1 Introduction
This memo summarises the status of the EUDRB and the plans for interfacing to the Mimosa26 chip, the final telescope sensor for the JRA1 pixel telescope. This is a write up of the presentation given at the annual meeting in Amsterdam. A detailed description of the EUDRB can be found in [1]. 

2 Upgrade of the Existing Firmware
Upgrade of the existing firmware, i.e. the firmware used for the readout of MIMOx series of detectors. The firmware had to be modified for the readout of the MIMO18 detector, a smaller chip with better resolution than the MIMOtel and MIMOstar. We took the opportunity of this modification to implement a rewriting of the firmware to make it more flexible and simpler to adapt to operation with different pixel detectors, AND, most important:

· allow full VME control of the parameters determining the sensor timing as well as the A/D converter timing and frame buffer size
· increase throughput by allowing overlapped readout and trigger processing operation of the EUDRB ( capturing a new event can now start as soon as the previous event is stored in the output buffer )
· implement a "rolling two frames" raw data format, to reduce the size of the non zero-suppressed events with respect to the previous "static three frames"
· Re-style the FPGA firmware (VHDL and block diagram entries) to make it (as much as possible) easier to read and maintain).

The new firmware separates the processes of scanning the pixel detector and of writing out via VME the data, allowing a new event to be taken WITHOUT having to wait for the event just taken to be sent to VME.

A new VHDL module -called "trigger processing sequencer"- has been written to this purpose. It controls the overlapping of the sensor scan in response to a new trigger and the VME-MBLT readout of a previous event, both for Zero-Suppressed and Non Zero-Suppressed operations. Decoupling the scan and the readout phase has allowed achieving a trigger rate of about 100Hz in test beam operation with 6 boards in the crate. While making the overlapped operation possible for EUDRB has improved things, the DAQ trigger rate is still below the goal; the limitation is due to the idle time that the MVME6100  VME CPU spends while switching from MBLT to SINGLE CYCLE transfers (this VME issue has been investigated and solved by Emlyn, and reported at this Amsterdam meeting). The large increase in rate of events processed is due, beside the decoupling of reading the pixels and writing the event, to the optimisation consisting of reading only data corresponding to TWO frames: the frame containing the event and the previous one (in this case a "frame" starts from the pixel which was being read out when the trigger occurred.).
3 Plans for Interfacing Mimosa26

The M26 chip has been described by Marc Winter at this meeting. It is still at design stage, in particular the number of output lines and some input/output specifications have still to be defined. What HAS however been defined is that the M26 has a DIGITAL output, i.e. every pixel has a single bit in output, i.e. "hit" or "not hit". This feature allows a simple zero-suppressing algorithm to be implemented on the chip itself.

TWO different options are available for the FPGA implementation of the readout of the M26:
3.1 Option A: USE THE PRESENT J5 CONNECTOR

The use of the present J5 connector ON THE EUDRB_DCD CARD which provides 4 spare LVDS inputs to read in the output data from the pixel.
CAVEATS of this solution:
· The outgoing LVDS signals "100MHz clock" and "Start“ will be generated as single ended signals from the main FPGA and will have to cross the board-to-board connector to be converted into LVDS on the EUDRB_DCD digital daughter card.
· The incoming LVDS signals 100MHz(50MHz) clock, 1 (2) data and "New Frame" marker will be converted to single ended signals on the EUDRB_DCD card and will have to be transmitted as single ended signals to the main FPGA on the mother board

· The reliability (concern with skewing) of this signal paths that cross the board-to-board connector between mother and daughter cards must be verified.
· Only one MIMOSA26 sensor could be read by a EUDRB card.

ADVANTAGES of this solution:
· Cheaper (we have already enough EUDRBs to convert to MIMOSA26 readout and the conversion should involve only firmware changes).
· Feasibility studies can start with the existing hardware.

3.2 Option B: ALTERNATIVELY: preparation of a new EUDRB_DC_M26 daughter card

In order to interface the EUDRB to the MIMOSA26 sensor it would be necessary to build a new daughter card to replace the present EUDRB_DCA analog daughter card. The EUDRB_DC_M26 will feature (in addition to the resources now present on the EUDRB_DCA to provide synchronous operation across the pool of EUDRBs in the DAQ system):
· LVDS receivers for the (100MHz / 50MHz) serial links (data lines and strobes) driven by the MIMOSA26.
· A small, fast FPGA of the Cyclone III family, providing resources for: de-serialization of the input stream(s) and temporary storage of the frame data received from the sensor pending the transfer to the mother board transferring the data collected for each new frame to the main memory on the mother board (EUDRB_MOBO), using the parallel data path now used for the A/D converter data diagnostics.

ADVANTAGES of this solution:
· More sensors (possibly up to 3, due to space limitation at the front panel of EUDRB) could be read out by accessing a single EUDRB card.
· A patch card would be needed to fan-out the signals "100MHz clk" and "START" to three detectors unless such "fan-out" is already provided by the sensor developers.
· higher efficiency in the VME readout due to the limited need of switching between burst read accesses and single cycle transfers. (Note added after the meeting: given the improvement in the VME readout reported at this meeting by Emlyn, the large dead time previously encountered when switching the VME readout from one EUDRB to the next is no longer a problem.)

The preparation of the readout of the M26 has not started yet, owing to the yet unavailable specifications of the M26 input and output signals. However in a brief discussion the decision was made to implement option A, which is simpler and does not require a new analog daughter card. There is still an issue of transmission of fast (100MHz) signals in the EUBRD; Angelo was requested to check that solution A was viable from the electronics point of view. A new firmware will be written to prepare the EUDRB for M26: it has to provide deserialization of the data from the sensor; provide temporary storage for at least two frames for each trigger request; build, again for each trigger, an event data packet with proper header and trailer compatible with the present format of the event data; transfer the data to the output FIFO; and, finally, control the transfer of the events from the output FIFO to the VME.

The milestones for such project, put forward assuming a timely availability of the definitive specifications of the M26 signals, were temporarily set at:

· end Oct. 2008: reliability of 100MHz link from EUDRB_DCD (100Mhz clk+Start OUTPUT; 100MHz(50MHz) Clk, 1(2) data,"NewFrame"marker INPUT) assessed

· End Feb. 2009: new EUDRB_M26_FW ready for field tests.
· Cost estimate: ~3KEUR for patch cards.

It was later realized that such milestones, although sensible in general, were not compatible with the previously set milestones for the completion of the project. It was quickly decided that the design of the new readout would proceed as fast as possible to comply with the set milestones.
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