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Abstract
This note summarizes the presentations and discussions at the JRA1 review meeting held on 28 March 2007 at DPNC, Université de Genève. All presentations can be found here:

 http://indico.cern.ch/conferenceDisplay.py?confId=14420
1 Tobias Haas: Introduction 
Tobias welcomed the participants and reminded everyone of the status of the project. We are entering a critical phase where the components of the demonstrator telescope need to come together and where first indications of delays appear. In view of this the tasks for the meeting are to

· Review the progress,

· Update the milestones in a realistic fashion,

· Discuss the commissioning of the demonstrator telescope,

· And converge on the details of the final telescope chip

Tobias also informed everybody that a one week test beam period at the SPS has been reserved in the first week of October. 

2 Woijciech Dulinski: Demonstrator chip and PCB production
Wojtek reminded us of the different chip submissions: The first submission for MIMOTel and MIMOSA18 (high resolution imager) with two different thicknesses of the EPI (14 and 20 um) were received end October 2006. In this submission AMS forgot one high resistivity poly-Si layer. This generates problems mostly for MIMOTel which, however, can be overcome with some tricks. So, both chips can be operated. However, the dark currents of the MIMOTel are surprisingly high (ca. factor 5-10) while they are surprisingly low (ca. factor 5-10) for MIMOSA18. This effect is not completely understood. In addition there are some yield problems on the 14um wafer. The submission was also redone by AMS. In that run, however, a certain voltage (VTFPP) controlling the protection against parasitic transistors is out of spec. What this means is not clear. Wojtek also showed a schematic of the different components needed for the readout: 20 sets of boards have been made. Each set includes proximity boards for MIMOTel and MIMOSA18 and the auxiliary board. In addition a Clock Tree and a Clock Root board are required. The Clock Tree exists. Wojtek can provide one unpopulated board for the EUDET telescope but the Clock Root board needs to be designed. It redistributes JTAG and clock signals. Angelo Cotta points out that he has foreseen a slightly different setup which will distribute clock and JTAG directly from each EUDRB. The status of proximity and auxiliary boards is the following: 10 sets have been fully populated, 5 in Strasbourg and 5 in DESY. However, during the bonding process problems with the pad surface were discovered. For that reason the 10 remaining sets of proximity boards have been sent back to the manufacturer for remetallizing. After that is done, they will be populated at DESY. The following is planned for the distribution of the PCBs:

· 3 sets to INFN, and 1 to Geneva,

· 6 sets for the telescope demonstrator in June,

· 6 sets to be kept for thinned sensors when available,

· 4 sets to be left as spares.

3 Ulrich Kötz: PCB characterization
5 sets of boards were populated at DESY and “burn-in” tests were performed. After all boards were found to be working they were sent to Strasbourg for chip bonding. After Strasbourg had problems with the bonding, some bond tests were also performed at DESY. The pull test revealed that the bonds would lift off without the wire breaking. Under the microscope a very poor quality of the surface was revealed. Further processing was then delayed until that issue would be clarified.

Uli also reported on the final results from power pulsing tests with MIMOSA5. Even though the pedestals measured needs ca. 20ms after turn on to return to the original values, the noise is ok after a bit more than 1ms. 

4 Ingrid Gregor: Chip characterization and integration planning
Turning on the first MIMOTel and MIMOSA18 from Strasbourg went without problems. After adjusting all the JTAG parameters, using new versions of the Strasbourg software and taking care of stable environmental conditions the results for noise and Fe55 signals are compatible with those from Wojtek. Currently a test protocol for the yet uncharacterized chips is being defined. For the mechanics the design has been finalized and production is about to start. 
5 Angelo Cotta-Ramusino: EUDRB Status

The configuration of the board for MIMO*2 and MIMOTel is called EUDRB-MIMO. That is the configuration Angelo is currently working on. The USB-2 – NIOS II link is fully working and can be used for diagnostics and debugging. Both the zero- and the non-zero-suppressed modes are established and the board has been tested with the MIMOTel sensor thanks to W. Dulinski. Also the TLU interface has been integrated by D. Spazian. As a consequence the production of more EUDRB boards has started and 3 additional boards will be available at the end of April. These boards will be distributed as follows:

· One additional board will go to Geneva, so they will have two;

· One board will go to DESY;

· One board stays in Ferrara.

Angelo also discussed the data flow inside the EUDRB and the rates that were obtained. In the standard operating mode (called ZS mode) the data go from the analog daughter card through the ZS packet builder to the VME interface. An alternative (but slow) path uses the ZS packet builder but then sends the data through the NIOS-II to the digital daughter card which hosts the USB-2 interface. This is useful for benchtop operation. The ZS packet builder can also be bypassed. In this case the NIOS-II performs the relevant tasks and can send the data both to the USB-2 interface or the VME interface. This is useful for developing algorithms as long as they will fit into the NIOS-II’s limited memory. For the R/O via VME a performance in bursts was measured at up to 40MB/s. Angelo also elaborated on the software library he is developing for debugging the board via the USB. The next steps are 

· Implement and test the JTAG interface with MIMOTel,

· Test the TLU interface,

· Perform a pedestal/noise analysis in order to characterize the A/D part of the EUDRB, 

· Put more boards into operation,

· Thorough tests with continuous data taking via VME,

· Provide a library for the VME CPU for generic housekeeping of the EUDRB.

6 Emlyn Corrin: DAQ Status
It has been decided to use the LCIO format for the data, while internally a simple binary format will be used. The conversion happens before the data is written. The actual LCIO format still needs to be finalized. The architecture of the system is defined. Following the Bonn model it consists of different tasks which can run on different machines and communicate over sockets via tcp. The existing software can be browsed in a central repository here: http://129.194.52.98/wsvn/eudaq/. For the GUI it has been decided to use the Qt toolkit for ease and convenience. Mock ups for run control and for a dummy producer exist. Important next steps are:

· Finish implementing the event classes,

· Implement the data collector,

· Make the GUI programs functional,

· Write a demo producer for people to copy and make their own.

Ongoing activities are

· Monitoring,

· Logging,

· Documentation,

· Porting the code from Borland to Microsoft Visual C++.

7 Marc Winter: Final Telescope Chip

Marc presented his approach to proceed from the MIMOSA16 in several steps to the final chip, incorporating at each individual step more of the functionality needed. In addition he discussed the status of the zero-suppression prototype, the milestones on the way to the final sensor and he presented first fabrication plans for 2007 – 2009. 

MIMOSA16 is the first chip within EUDET fabricated in the technology retained for the project (AMS-9.35 OPTO) which incorporates column-parallel readout, on pixel CDS and a discriminator at the end of each column.  The analog part of this chip has been tested in Saclay and the tests of the digital part are going to start in May in Strasbourg. Beam tests are foreseen at CERN in September. As was already discussed in January, a poor CCE was found in the “small diode” pixel design for the 20um EPI. The CCE for the 14um EPI is better, but not sufficient for all pixel designs. The chip R/O architecture for digitization and zero suppression exists and will be tested with a fully digital device. This device is called SUZE-01. Its design is underway, it will be submitted in June 2007 and tests should be completed by the end of the year. The milestones bridging the gap to the final device are the following:

· Adapt the existing pixel architecture from 25x25um to nearly 16x16um and optimize the diode dimensions for CCE and gain,

· Integrate zero-suppression and output memories with the column-parallel architecture,

· Adapt raw and pixel steering for large devices (capacitance!),

· Integrate JTAG and bias DACs,

· Integrate testability adapted to digitized outputs.

The next device foreseen on this road will be MIMOSA22 which will have larger surface, smaller pitch, optimised pixels, JTAG and more testability. In particular it should have

· 18.4um pitch,

· a diode surface of 10 – 15 um^2,

· 64 columns ending with a discriminator,

· 4 – 8  columns with analog outputs for tests,

· >= 6 submatrices and >= 3 pixel designs,

· at least 384 rows.

The design of this device is already underway at Strasbourg and the necessary funding will come from IPHC (STAR and CBM), and DAPNIA may also contribute. In spring 2008 the next step is foreseen (MIMOSA22+) which is a device like MIMOSA22 but complemented by zero suppression and featuring at least 4 blocks of 64 columns and the final number of rows (576). The resources expected in 2008 from EUDET and IPHC are already sufficient to cover the fabrication costs. DAPNIA may also contribute. The final chip should then follow late in 2008/early 2009 as an extension of MIMOSA22+ with a large area. Funding for that chip will at least come from EUDET and IPHC (CBM, STAR). 

8 Filip Zarnecki: Modelling charge distributions in MIMOSA5
Filip showed results obtained by Lukasz Maszewski on modeling the charge distributions measured in MIMOSA5 with geant4. 

9 Planning
A number of small financial issues were discussed first. It was decided that 

· The cost of the MIMO*2 setups (€5.5k per setup, €4k for the board and €1.5k for the sensor) provided by Strasbourg to DESY and Geneva will be covered by shifting the appropriate funds within EUDET between the institutes, 

· The EUDRB boards should be ordered directly by Geneva,

· The components of the R/O infrastructure will be bought by Geneva and provided to the project.
The table of milestones up to the beam test at CERN in October was discussed and updated. The result is this:

	#
	Name
	Date
	Partner
	Description/Remarks

	1
	TLU
	18 Oct 06
	Bristol
	TLU working. Ship to Geneva.

	2
	DAQ0
	18 Oct 06
	Geneva
	Bonn+Strasbourg DAQ + TLU work together.

	3
	FE0
	15 Jan 07
	DESY
	15 Populated FE board sets with sensors (limited tests) available. Ship to Ferrara, Geneva, Strasbourg.

	4
	EUDRB0
	15 Jan 07
	Ferrara
	EUDRB board partial functionality. Ship to Geneva

	5
	DAQ1
	5 Mar 07
	Geneva
	DAQ partially integrated with EUDRB

	6
	EUDRB1
	5 Mar 07
	Ferrara
	EUDRB board tested with FE board set and sensor (no sparsification). Ship 1 full set to Geneva.

	7
	FE1
	5 Mar 07
	Strasbourg, Geneva, Ferrara, DESY
	FE board sets fully qualified

	8
	EUDRB2
	30 Apr 07
	Ferrara
	2 EUDRB boards synchronized. Ship 1 set to Geneva and DESY

	9
	DAQ2
	31 May 07
	Geneva
	DAQ fully integrated with two full FE board sets + EUDRB

	10
	TB0
	10 June 07
	DESY
	Mechanics and TB infrastructure ready for integration

	11
	Int1
	10 June
	All
	One Demonstrator Arm in beam

	12
	int2
	15 Aug
	All
	DESY testbeam with improved DAQ and 2 arms

	13
	Int3
	15 Sep
	All
	Demonstrator Ready for shipping to CERN

	14
	DEMO0
	27 Sep 07
	All
	Demonstrator in SPS beam
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