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Travel Report

IPHC Strasbourg France

April 9-13, 2008

LBNL Participants – Leo Greiner, Hans Georg Ritter, Michal Szelezniak, Howard Wieman

IPHC Main Participants - Marc Winter, Christine Hu-Guo, Claude Colledani, Gilles Claus, Alexandre Shabetai, Wojciech Dulinski, Michael Deveaux, Fredric Morel, Gregory Bertolone, Andrea Brogna, Guy Dozier
The purpose of this trip was to meet with our IPHC collaborators at their institution in Strasbourg and discuss the current status of the sensor development effort taking place, develop plans and coordinate for the future development and discuss the current state of the PIXEL project and all other business.

We had meetings at IPHC on April 10-11, 2008 for the full day.

A complete set of links to the talks given by both LBNL and IPHC are available at http://rnc.lbl.gov/hft/hardware/docs/iphc_index_04_2008.html
The agenda may be found here http://rnc.lbl.gov/hft/hardware/docs/IPHC_LBNL_meeting_2008_04_agenda.pdf
The following are my notes on the talks and discussions centering on the following topics.
Mimostar-3 – 

MS gave a talk about the tests performed by LBL which showed that the vias between metal layers 2 and 3 were not making contact in the areas in the center of the sensors. This was followed by WD reporting on the conversations with the AMS foundry. They believe that they have a solution. WD will redesign some of the layout to be more like a standard digital design and will resubmit the design to AMS to fabricate. The quoted time to generate new masks would be 2-3 days, the quoted time to make a new test run (2 wafers) is 4-5 weeks. We agree that a successful as defined by a yield of 50% good sensors is a necessary precursor to the fabrication of Phase-1. We will test 10 Mimostar-3 sensors at LBNL, IPHC will test 5 in Strasbourg and will, if possible, probe test at least one wafer. We expect to have test results by the middle to end of June.
Radiation Tolerance of pixel cells – 

MS and MW gave talks on the expected radiation dose and the response of the pixel to this dose, particularly with response to the pixel size. The general conclusion is that 30 micron pixels are not sufficiently radiation hard to consider using, in their current form, for the Ultimate sensor. There are still some issues about our understanding of the charge loss mechanism, there is an apparent exponential relation with dose, linear is expected.  In any case, we agreed that the Ultimate sensor will have 18.4 micron square pixels to help limit the charge loss induced by radiation dose. IPHC will investigate using a new foundry that will be willing to use graded doping to produce a sensor with a much shorter charge collection time and perhaps allow 30 micron pixels again. (Xfab says cost of a 4 metal layer engineering run is 40K euro – allows for 6 wafers. There are still some technical questions. IPHC interested in submitting a translated version of Mimosa-22 into this technology.) IPHC will also contact AMS about using graded doping. MD showed a slide indicating that fakes / hot pixels were not a problem after irradiation with a few hundred rad. Mimosa18 fake rate is ~3 x 10e-5. It was agreed that several components of our system for the Ultimate sensor need to be tested for latch-up. This includes SUZE and the new pixel design which is similar to the Mimosa-22e design. We will make arrangements to get both of these tested with some joint effort still to be worked out. 
RDO System Testing and Phase-1

LG gave two talks on the RDO system and the LVDS data path testing. The RDO system design has been validated and full Phase-1 RDO board design will now commence. IPHC has already built in the functionality that allows an arbitrary pattern 1-2 lines long and able to be repeated as a data path test from Phase-1. The sensor also requires a 50% duty cycle clock. AD gave a talk on pixel designs for Phase-1. One design from the rad-hard set of designs will be selected in the next 6-8 weeks. There will be a dead space along the edge of Phase-1 of ~300 microns since the space is needed for digital steering lines. We will make an initial run of 6 wafers for Phase-1, evaluate the yield and go from there. The expected arrival time of the first Phase-1 sensors is end of August 2008.
Mimosa 22 – 

IPHC gave several talks on the progress of the Mimosa-22e sensor testing. The sensors are fabricated and testing has begun. This is particularly interesting since this design is a 18.4 micron pixel pitch device with integrated CDS and column parallel discriminator output. Very similar to Phase-1. The steering and readout were explained as was how to interface to the sensor. We will receive a test board and documentation from IPHC to allow for our own testing.

Ultimate sensor – 

Some long discussions were had after presentations on the IPHC development progress on the Ultimate sensor. The sensor designers are interested in producing a sensor readout that is composed of a data stream with embedded clock. This implies an individual clock per sensor and would represent a shift in paradigm from the current readout plans. It was proposed by LBNL that this embedded clock data path be a switch option and that the same interface to the sensors that we will be using for Phase-1 also be implemented for Ultimate. Given the hit capabilities of SUZE and the larger number of rows in an 18.4 micron pitch device, the maximum data rate would now require a single output sensor to operate the output clock at 250 MHz. We agreed that the Ultimate sensor will have two outputs each operating at 125 MHz.
The next LBNL / IPHC face to face meeting will be the week of September 29, 2008.
Outstanding Items.

LBL will provide to IPHC a sensor multiplicity as a function of time to test the suitability of the present SUZE sparsification system.

IHPC will send LBNL a Mimosa-22e test card with all of the documentation to allow for testing of the Mimosa-22e at LBNL.
We will arrange for the testing of latch up for Mimosa-22 and SUZE with the organization and effort levels from LBNL and IPHC to be determined.
