6/22/2009 LG

Meeting notes for LBNL – IPHC meeting is Strasbourg on June 15-16, 2009.

The viewgraphs for the talks given at this meeting may be found at http://rnc.lbl.gov/hft/hardware/docs/iphc_2009_06/index.html
Initial discussions focused on the goals for the meeting. The goals and agenda for the meeting amy be found here http://rnc.lbl.gov/hft/hardware/docs/iphc_2009_06/goals_and_agenda_LG.ppt. Since the existing schedule now has us installing the prototype detector in summer 2011 and the final detector in 2012, we have one more year than was in the previous schedule to do detector development. The discussion focused on the use of that year. The schedule was given in HGR’s talk http://rnc.lbl.gov/hft/hardware/docs/iphc_2009_06/Ritter_Strasb_06-09.ppt. The possibilities include two possible Phase-1 upgrades. One Phase-2 design could include a design tweak that would involve a redesign that would upgrade the biasing sections and would require a change in only 3 of the masks used in the fabrication. This would require approximately 1 week of IPHC designer time to complete, cost ~ 15k euro and would have the costs paid by IPHC. Another Phase-2 option would be a complete redesign. This would take ~ 6 weeks of IPHC designer time but would require the full cost of all masks and would be another ~100k euro. These costs would need to be covered by LBNL. 
The ultimate sensor could also have an additional version. This could be the translation of the design to an Xfab foundry process. The advantage of this would be that, if the translation is successful, the use of a partially depleted high resistivity epitaxial layer resulting in a sensor that has double the signal/noise and an increase in the tolerance to non-ionizing radiation of 1-2 orders on magnitude over the AMS fabrication. This may not be available for the 2012 installation but would be available as an upgrade.
LBNL will send an updated schedule to IPHC with the installation times and needed sensor delivery times to meet the existing schedule. IPHC will respond with the upgrades that could be delivered in these timescales. LBNL would then respond with the desired plan. In any case, decisions about Phase-2 need to be made by December 2009. As a post meeting note – if power dissipation becomes a problem at 170 mW/cm2, could we increase the pixel size back to 30um in the Xfab process and gain both in power savings and in RDO complexity?
Reports were given about the testing of Phase-1 at LBNL http://rnc.lbl.gov/hft/hardware/docs/iphc_2009_06/Phase-1_testing_LG.ppt. The testing of Mimosa-26 at IPHC http://rnc.lbl.gov/hft/hardware/docs/iphc_2009_06/mwinter_mimosa26_tests.pdf. and the development of the pixel amplifier design and optimization http://rnc.lbl.gov/hft/hardware/docs/iphc_2009_06/mkoziel_ESSD_talk.pdf 
Mimosa-26 shows some similar characteristics to what has been observed in Phase-1 testing at LBNL in the offsets of the discriminator thresholds. Christine Hu has run simulations and believes that most of these offsets can be significantly improved by the 3 mask change described above.

Reports were given on the latch-up testing that was done on Phase-1, SUZE and Mimosa-22 http://rnc.lbl.gov/hft/hardware/docs/iphc_2009_06/Latchup_SEU_in_Phase1_SUZE_M22_LG.ppt The results show that the latch-up cross-section for Phase-1 and Mimosa-22 are very similar at ~6 LET (MeVcm2/mg). All 3 prototypes are more susceptible to latch up than Mimostar-2. SUZE is more susceptible to latch up by a factor of ~5. In general, we are not expecting to see these levels of LET during normal running conditions at STAR. Possible exceptions would be unusual events such as beam dumps and during beam injection.

A report was given on the RDO status http://rnc.lbl.gov/hft/hardware/docs/iphc_2009_06/RDO_status_LG.ppt Good progress has been made. Status includes:
· Phase-1 readout firmware and software are complete and working for analog and digital data for individual sensor testing.

· DDL optical link and USB based data paths are both functional.

· Analysis software for Phase-1 data is complete. We are using both Root and Labview based analysis paths.

· Scripting needed for automated testing of sensors is complete and working.

· The analysis path for 10 sensor ladders is expected to be a simple extension of the existing framework.

A report was given on the status of mechanical design and prototyping http://rnc.lbl.gov/hft/hardware/docs/iphc_2009_06/stras_june_2009_HW.pptx The prototyping and simulation are quite advanced and full thermal mockup testing is expected to commence shortly.
HW gave a report detailing the hot pixels seen in Mimostar-3 with an analysis of the fake hits generated by the classical RTS signal. http://rnc.lbl.gov/hft/hardware/docs/iphc_2009_06/RTS3.ppt 
The classical RTS signal does not contribute significantly to the fake hits which are dominated by thermal noise.

Andrei Dorokhov gave a presentation on the testing of a Mimosa-25 sensor that was fabricated with a high resistivity epi layer in the Xfab process (see initial discussion section) http://rnc.lbl.gov/hft/hardware/docs/iphc_2009_06/Andrei_Dorokhov_M25depleted.ppt The results are very promising. Xfab has not yet publicly announced a 0.35um process but is expected to do so soon and has released a preliminary design kit for this process.

LG gave a presentation on the design status of the flex cable development. http://rnc.lbl.gov/hft/hardware/docs/iphc_2009_06/Flex_Cable_Development_LG.ppt The design is a hybrid Al conductor / Cu conductor cable with a X0 in the low mass region of ~0/073%.
CH presented the development path from Mimosa-22 to Mimosa-26 to Ultimate. http://rnc.lbl.gov/hft/hardware/docs/iphc_2009_06/Christine_Star_meeting_15062009.ppt  - In general the path looks good with Mimosa-22 and Mimosa-26 already developed and tested or under test. There is a concern about power. Current estimates put ultimate at ~170 mW/cm2. The hit model utilized for the memory needed for SUZE is pessimistic when applied to the real expected hit patterns. Provided that there are not significant correlations in events, we can expect to fit ~650 tits into the memory. In addition, the bottleneck for hit storage is currently the readout time over two outputs. If needed, we can increase the number of outputs.
We had a discussion about sensor testing and validation. The request for an auto increment function in the JTAG access of rows in Ultimate detailed in LG talk http://rnc.lbl.gov/hft/hardware/docs/iphc_2009_06/Sensor_testing_and_validation_plan_LG.ppt has already been implemented as well as an additional functionality where a series of hits may be fed in real time during the testing process.
We had some discussion of final reticle sizes. IPHC will contact AMS and Xfab to determine the final reticle size parameters and, if necessary, adjust the number of columns to meet reticle size requirements. 
Post meeting task list:

· LBNL will send an updated schedule to IPHC with the installation times and needed sensor delivery times to meet the existing schedule. IPHC will respond with the upgrades that could be delivered in these timescales. LBNL would then respond with the desired plan.

· IPHC will send LBNL the results of the simulations for Phase-2 showing performance with the 3 mask change and the full redesign (individual thresholds/output).

· LBNL will send IPHC an update on possible large hit multiplicity (spiral or tracks parallel to the sensor surface) events with an evaluation as to whether this should affect the current SUZE memory design.

· IPHC will send LBNL information giving testing patterns, responses and evaluation for the testing of the SUZE circuit.

· LBNL was given the Mimosa-26 documentation. CH will send the list of changes to the manual that will make the manual consistent with the Ultimate design. LBNL will respond and a design review will follow.

· IPHC will send LBNL an update on the reticle size limitations and the implementation size for Ultimate. This will cover both the AMS and Xfab limits.
The next meeting should be prior to the submission of Ultimate and is expected to be around October, 2009.

