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Report on the FINAL DESIGN REVIEW FOR pixel sensors of the atlas inner detector

CERN,  3 December 1999

Based on the large amount of high quality technical work accomplished by the pixel team, the reviewers acknowledge the technical soundness of the design proposed. The time span till the PRR should be used efficiently to refine the required procurement documentation and to pursue some more measurements to improve statistics. This PRR, which will become a technical specification meeting for the pixel sensors, could realistically take place in the first quarter of 2000.
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1. 
Introduction
The Final Design Review for the pixel sensors of ATLAS was held at CERN on the 3rd December 1999. The agenda and scope as well as the names of the participating team members can be found in ATLAS project document ATC-RI-ET-0004 of Sept. 99. 

As the pixel sensors are the major item of the detector, with long fabrication lead times, the team requested this review to be able to close the design issues and to finalise the technical specifications. The pixel team furnished comprehensive and detailed technical documentation and specifications. This allowed the reviewers to have intense and clarifying discussions prior to the review. A catalogue of questions asked and discussed exists and is available.

2.
Matters Discussed
Here only the headings as presented and matters of concern as discussed during this review are listed. For further information we refer back to the existing documentation:
2.1 
Overview: About 2600 pixel sensor tiles are needed for the pixel detector system. This is without the tiles for the B-layer as those were not to be reviewed  here. 

2.2

Pixel Sensors: The present pixel sensor design was reviewed. It should be pointed out that the final, radiation hard electronics was not available yet. But the sensors, including irradiated sensors, have been tested with comparably radiation soft versions of the pixel read-out electronics. 

2.3

Prototype Results: Method of extrapolation of efficiency needs verification against existing data.

2.4

Module and Interface Issues: The planarity might have to be re-specified. The temperature cycling of bumps was questioned.

2.5

Technical Specifications: Minimum time for rejection of lots should be specified.

2.6

QA: Is too general, needs more detailing, who is doing what, institutes versus vendor.

2.7

Database: Similar to SCTs

2.8

Schedule: Is felt to be too aggressive, too optimistic.

3. Conclusions and Recommendations

The reviewers acknowledge the quantity and high quality work on the pixel sensors presented for that review.

3.1
The first conclusion was that the design as presented does not present any problems with respect to performance and application.

3.2 The final prototype has not yet been fully tested after irradiation in the test beam. Three potential vendors have been qualified by the Market Survey, but not from all have prototypes been qualified yet. The pre-production time could be used to remedy that. 


The pre-production series, as proposed by the team, must be exploited to:

· Collect full statistics for each vendor on pre-irradiation characteristics and use these (and the post-irradiation studies) to qualify the vendors

and also

· Improve statistics on all post-irradiation performance characteristics for each vendor including some data on single-chip performance when attached to read-out.

3.3
It was proposed to reformat the technical specification and to make it very much more rigorous. A possible route to achieve this quickly would be to adapt as much as possible other similar specifications and to lean also on other teams’ experience.

3.4
The QA requires more procedural details and strong and direct cross-linking to the specification should be created.

3.5

Some minimum level of QA actions should remain with the vendor. The QA steps to be performed by the vendor must become explicit.

3.6
Ideally the pre-production run should be separated from the series production as much as possible.

37
The short term planning for procurement was felt to be too optimistic to allow the pixel team for the compilation of complete, correct and rigorous procurement documents. The teams should take all the time necessary.


Assuming that the above points will be seriously considered by the pixel team, the forthcoming PRR will boil down to a meeting on the technical specification of the pixel sensors, very likely within the first quarter of 2000 with the active help of the reviewers implied on this review.
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