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Executive summary

The recommendations from the Purdue group is to place the contract for 12 more good sets of BBMs in the  next couple of weeks to avoid a delay in the completion of the plaquette assembly project. We also suggest placing the contract with IZM as the YIELD from RTI is significantly lower. 

Timeline of work done so far
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Plot showing the plaquettes built, tested and shipped up to 03/22/07. The two lines at the bottom show the fraction of the tested ones that were made by each of the two vendors. In this plot as in all plots to follow each plaquette, contribute at the time of assembly at PURDUE (not the time it was tested or shipped to FNAL). This should help us understanding trends versus time along the production of Plaquettes at Purdue. Furthermore, the construction date is usually very close to the date of delivery of the bumpbonded module and so the plots should be useful to spot trends on the performance of the bumpbonding vendors. 
Grading 
The Purdue grading scheme has only three grades A, B and C. These grades are a consequence of measurements on: 

· the sensor performance

· the tunability of 4 DACs

· the number of DEAD channels

· the number of NOISY channels

· the number of UNDECODED channels

· the number of UNBUMPED channels

These measurements are limited due to the little time associated with the testing of each plaquette. 

For definition of grades and the relative cuts used with the Purdue data look at grades definitions 

Further measurements are performed at FNAL in order to evaluate the plaquette performance in more details. Examples of parameters that are measured at FNAL and not at Purdue are: 

· the single pixel noise, gain, pedestal

· the tunability of other DACs 

· functionality of the trim bits

· more ...

With this different set of measurements, Fermilab comes up with a grading scheme with at least the following grades: A, A-, A1, B, C, X, Y. 

529 plaquettes have been built and tested at Purdue up to 03/22/07. 

The CERN Database has been accessed on 03/22/07 and 470 plaquettes were found to be graded at FNAL with anyone of the above grades except for X and Y (basically all A, B and C plaquettes). This subset of 470 plaquettes was chosen to do a comparison of the outcome of the two grading procedures. 
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Plot showing the absolute number of plaquettes in the subset of 470 for the comparison and the absolute fraction of them that ends up in the B or C grade for the two testing sites. 
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Plot showing the percentage of plaquettes in the subset of 470 that ends up in the B or C grade for the two testing sites. 

The results of the two testing sites are not perfectly overimposed but the agreement is remarkably good. The rest of this document is an analysis of the Purdue data being they are easily accessible to the writer. 

RESULTS 
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Plot showing the percentage of plaquettes built so far that are B, C or either B or C. Remarkable how the number of Cs is way bigger than the number of Bs. This seems to indicate that when something fails it fails in a dramatic mode. 
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Plot showing the percentage of plaquettes built so far that are B or C, and the various different components of the failures: Sensor, Bad Channels, IZM problem and DACs. The IZM component is dying OFF being there were 28 plaquettes in the first 84 built by IZM that had this problem. With this in mind, there are two main components of the failures: the Sensor failure and the BAD Channel failure both of them accounting for about 10% of the total built so far. 
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Plot showing the percentage of plaquettes built so far that fails due to the sensor. The three plots show the total, the RTI part of it and the IZM part of it. All three of them are around 10% implying that the sensor failure mode is vendor independent. 
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Plot showing the percentage of plaquettes built so far that fails due to the BAD Channels. The three plots show the total, the RTI part of it and the IZM part of it. The total is strongly biased by the fact that most of what was BUILT after the 10+10% was IZM. It is clear that with respect to this failure mode IZM is doing much better than RTI. 
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Plot showing the percentage of plaquettes built so far that fails (B orC). There are eight curves, one for the total number of plaquettes built and one each of the seven geometries. It is noticeable that all geometries except for the 2x5 are either below or very close to the total yield. This raises a concern for the 2x5 geometry. This does not come as a surprise being the single point failure incidence likely proportional to the device size. 
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Plot showing the percentage of plaquettes built so far that fails (B orC) but the IZM problem is removed from the statistic. There are eight curves, one for the total number of plaquettes built and one each of the seven geometries. It is noticeable that all geometries except for the 2x5 are either below or very close to the total yield. 

Concern about the 2x5 geometry
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Plot showing the percentage of 2x5 plaquettes built so far that fails (B orC). There are three curves, one for the total number of plaquettes built and one each of the two vendors. It is noticeable that RTI is doing worse than IZM. 

[image: image11]

Plot showing the percentage of 2x5 plaquettes built so far that fails (B orC) but the IZM problem is removed from the statistic. There are three curves, one for the total number of plaquettes built and one each of the two vendors. It is noticeable that RTI is doing worse than IZM. 

Numbers and tables
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This table summarizes the YIELD of B and C grades with the 522 plaquettes built so far. The Yields are reported also for each individual geometry. 
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This table summarizes the YIELD of B and C grades with the 522 plaquettes built so far after the IZM problem and the RTI PADs problem have been removed from the statistic. We will use these YIELD number for extrapolation on the future outcome being both vendors have proven to have the problem solved.

Forecast and scenarios
We now try to make forecasts according to three different scenarios. 

· Scenario 1: no further contract is submitted

· Scenario 2: a further contract for 12 more good sets is submitted to RTI

· Scenario 3: a further contract for 12 more good sets is submitted to IZM

Here are the assumptions made for the timeline plots with extrapolations that are associated with each scenario. 

· RTI will deliver at a rate of 21 modules per week starting on 03/28/2007

· IZM will deliver the ongoing contract for 12 more good sets at a rate of 17 modules per week starting on 05/10/2007

· Whatever vendor gets the extra contract of 12 good sets (Scenarios 2 and 3) keeps delivering at the above rate without any interruption until the job is done

· There is a 2 months delay between when a vendor gets the components and start delivering bumpbonded modules. 

1. This implies that the components (ROCs and Sensor should be delivered to the vendor no later than 4/15/2007 for scenarios 2 and 3. 

· Purdue assembles plaquettes at a rate that is equal to the delivery rate of BBMs but limited to 30 per week if more than 30 BBM per week are delivered. 
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This table summarizes the outcome of Scenario-1 where no further contract is submitted to any one of the two vendors. Note that we will be short of grade A plaquettes on 3 geometries with the 2x5 missing 7 plaquettes. 
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This plot shows the timeline as of now with the forecast assuming scenario 1
The implications are that: 

· Purdue will assemble plaquettes at a rate of 21/week between 03/28/2007 and 5/10/2007

· Purdue will assemble plaquettes at a rate of 30/week between 5/10/2007 and the end date of 7/4/2007
[image: image16.png]SCENARIO 2

TO COME TOTAL NEEDED SPARES

BUILT

FLAVOR

<[l
48000000

<
<l
< Ll
< sl

“[elele el
=[e]sle]sls[z]2lx

EIEIHEEEEE




This table summarizes the outcome of Scenario-2 where another contract for 12 good sets is submitted to RTI. Note that we will have enough grade A plaquettes for the whole detector to be installed at CERN. There will be zero 2x5 grade A plaquettes left as spares. 
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This plot shows the timeline as of now with the forecast assuming scenario 2 
The implications are that: 

· Purdue will assemble plaquettes at a rate of 21/week between 3/28/2007 and 5/10/2007

· Purdue will assemble plaquettes at a rate of 30/week between 5/10/2007 and 7/4/2007

· Purdue will assemble plaquettes at a rate of 21/week between 7/04/2007 and the end date of 7/29/2007
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This table summarizes the outcome of Scenario-3 where another contract for 12 good sets is submitted to IZM. Note that we will have enough grade A plaquettes for the whole detector to be installed at CERN. There will be three 2x5 grade A plaquettes left as spares
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This plot shows the timeline as of now with the forecast assuming scenario 3 
The implications are that: 

· Purdue will assemble plaquettes at a rate of 21/week between 3/28/2007 and 5/10/2007

· Purdue will assemble plaquettes at a rate of 30/week between 5/10/2007 and 7/4/2007

· Purdue will assemble plaquettes at a rate of 17/week between 7/4/2007 and the end date of 8/01/2007

Conclusions and recommendations
All indication are such that the project would strongly benefit from an extra contract for 12 good sets. In particular scenario 1 (no extra contract) implies using grade B plaquettes for the 4 disks to be installed at CERN and moreover an extremely limited number of grade A plaquettes left for 4-6 years of maintenance and operation. 

The extra 12 good sets will allow for a better choice of the plaquettes to be installed in the initial detector and will provide a minimal amount of plaquettes to be kept as spares for the maintenance of the detector in the CMS experiment. 

With the data accumulated so far the recommendations from the Purdue group is to place the contract for 12 more good sets of plaquettes as soon as possible. 

Furthermore, the data strongly suggest placing the contract with IZM as the YIELD from RTI is significantly lower. 

