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Review Comments

The main focus of this meeting was on the items presented for final design review approval. These items are: 

Preamp/Shaper Chip   

ASM-1 Board

The other items were covered in the time remaining.

The review committee congratulates the CSC Electronics On-Electronics Team

for the quality of the design documentation and for the work achieved during the last year. Especially to be noted is the Preamp/Shaper chip development. The Preamp/Shaper is a well-developed analog design ASIC that meets the CSC requirements.

Items Presented for Final Design Approval

Preamp/Shaper Chip

The Preamp/Shaper chip is a well developed ASIC, which meets the CSC performance requirements. The only item holding up scheduling the PRR is Neutron Radiation testing. Neutron Radiation Testing should be completed early in 2003, and no surprises are expected. 

The yields to date of the engineering runs indicate that there may be a yield problem due to shorts in the large filter capacitors. The yield fluctuated considerably over several prototype runs. The number of chips required is small compared to the number of chips on a production wafer so the yield problem should not cause any major risks in the CSC board assembly production delivery schedule. It is recommended that the CSC Electronics team discuss the yield and purchasing strategy at the PRR. The suggestion of an informal PRR (via email, phone, etc.) is acceptable to the committee, but requires agreement by Philippe Farthouat. 

In addition, the large filter capacitor failures should be studied to verify the failure mechanism. Perhaps probe station measurements could be useful to accomplish this. It is suggested that the information learned be passed on to other ATLAS users of this process. 

The committee conditionally approves the design, subject to the items to be reconciled and or completed, and can proceed to schedule the PRR 

ASM-1 Board  

The ASM-1 Board provides pre amplification and shaping of the detector signals from the X and Y Cathode Readout Strips to the ASM-2 Board. The active components on this board are the Preamp/Shapers and the Voltage Regulators, both of which are well characterized and perform satisfactorily. The board has passed its basic electrical design requirements but a minor board redesign is necessary to accommodate the change in the Preamp/Shaper pinouts and the increased number of ground contacts to the CSC chambers. These changes are probably straightforward to make but the new board must be qualified before the PRR. 

During system testing with the ASM-2 board, an excessive pedestal width of four counts was reported for which a two-count width was desired.  While this was not attributed to the ASM-1 board, there may be an interaction between the ASM-2 board back to the ASM-1 board. Further studies should be done to rule out this possibility before the ASM-1 board PRR. In addition, the final design needs to be tested with the ASM-2 and the full cooling enclosure of the ASM pack to verify that self induced pickup within the pack is acceptable. There may be a real potential for the clock and other sources being picked up by the ASM-1. Clearly, the low, ~4mv/fc, amplification and relatively large signal size helps reduce pickup susceptibility, but it is highly desirable to readout a full operational mockup at least once to qualify all aspects of the design.    

Items Presented for Interim Design Review

ASM-2 Board

This board and its associated ASICS were not part of the final design review, so the comments are suggestions to help prepare for the upcoming formal review. The conceptual design of the circuit is sound. The non-rad hard design was presented. There will be at least one other version of the ASM-2 board, scheduled to be delivered by March, 2003, and this version will be rad hard. The final design review is targeted for May, 2003.

Performance 

System tests with the ASM2 board turned up several interface problems. 

There was a synchronization problem between the 200ns and 25ns clocks, and a SCA addressing problem that seems to have occurred when the readout firmware was changed. It was not clear that these areas were tested with the existing ASM2 board. SCA addressing errors are likely to be fixed by changes to the readout. Although changes implemented to reduce the 4-count pickup on the pedestal seem to be reasonable, they were not tested individually and are potentially only part of the problem. Providing the ADC output buffers with 3.3 Volts may be possible by lifting pins and rewiring. Noise and DC variation of reference variation can be examined with a scope. Analog supply isolation can be performed with a jumper to an external supply. Due to the critical need for a PRR on the ASM-2 before the summer, it seems reasonable to examine the effect of these fixes in advance of the arrival of the newly revised rad-hard board. Clearly the improved ground plane routing cannot be tested in advance. 

System studies of noise and non-linearity were presented, but there was no clear specification of the acceptable values defined. It would be useful to see the requirements, which follow from the required accuracy in position. From this it should be possible to verify the test results that the circuitry on the ASM boards do not compromise appreciably the position resolution of the CSC’s.

The Calibration circuit should be qualified as soon as possible, since the required precision of 0.5% may not be trivial to achieve. 

The lack of a prototype DAQ readout appears to have hampered development of the ASM-2 board. DAQ compatibility with the ASM pack and noise problems in the pedestal that is apparent even without an input load could have been identified prior to beam testing. As demonstrated by the CSC test beam experience, complex analog and digital readouts must be integrated with the readout to identify and solve problems and to evaluate unexpected features of operation that are very difficult to model in advance.

It is strongly recommended that a preliminary DAQ readout and appropriate expertise be available to integrate its operation at BNL in time for the delivery of the ASM-2 board (targeted for march 2003). In the meantime the development of the PCI based PAC RAT will provide a reference readout environment and test bed for chips and boards.

The situation for the power supplies for the system needs to be settled soon. It is somewhat disconcerting to contemplate constructing the ASM boards without their being tested with the final supplies. The detailed specifications for the CSC supplies should be written, and it should be verified that the ASM boards have the required performance if the supplies operate at the limit of these specifications. These specifications should be presented at the Preliminary System Design review for the MUON power supplies, which is scheduled for February 24, 2003.

Radiation Tolerance

At the board level, it is beneficial to remove the SCA address generator off of the detector to avoid the problems of radiation tolerance of the components. At the component level, radiation tolerance seems under control and no problems are expected.  Of the active components, there are three (3) custom chips. One of which, (SCA), is developed and tested by the LAr community. The other two (2) are the MUX, which has been prototyped and radiation tested (except for neutrons), and the Clock Fanout. Both of these chips will be manufactured in the 0.5micron Agilant process used for the Preamp/Shaper chip. Post radiation modeling of the MUX chip with extended gate delays should be modeled and examined for possible system race conditions, if not already done.   The COTS chips are the AD9042 ADC, AD8042 Op-amp, MC10H116 Receiver, and the HDMP-1022 Serializer. These 4 chips are used and tested by the LARG, but the CSC radiation levels are about a factor of 5 above that of the LARG. Additional COTS chips are the L4913 Regulators (radiation tested by CERN), HDMP-1024 Deserializer, ZDS 1009 Current Monitor, and the Methode Transceiver. TID tests have been made by the CSC group well beyond the required levels for all of these chips except for the op-amps.   NEIL tests are scheduled for the near future.  SEE tests have been carried out on the Serializer/Deserializer, which show an acceptable rate of link errors.

Cost and Schedule

Because of the cost cap on the MUON Subsystem program, it appears that the CSC Electronics On-Detector team has enough funds to keep operating with the assigned resources until December 2003. The CSC electronics On-Detector team indicated that all the remaining tasks couldn’t be completed within the capped budget. The CSC electronics team should define those tasks that will not be completed because of the lack of funding. Since there is a lot of work to be accomplished in such a short period of time, a detailed schedule should be generated to give visibility when planned tasks within the capped budget are to be started and completed. Major emphasis should be in the design and development areas. 

With the limitation of the capped budget, it is recommended that deliverable hardware, already in process on other subsystems, be examined to see if it can be used on the CSC electronics with minor modifications. For example, the power supplies for the Lar Crate, and the cooling concept for the LAr Front End Boards.

The review committee members would like to express their concern on the capped budget to US ATLAS management, and how it relates to the schedule of deliverables. Given the current ATLAS installation schedule (which calls for delivery of the CSCs to CERN in spring 2005, and may slip even more) it is unwise to rush into production with the ASM boards before they can be tested with the rest of the system. Given the current schedule, the committee can see no alternative to the development of the BNL DAQ system to test the ASM-2, but it really represents duplication of effort. It would be more satisfactory if these tests could be done with the ROD board being developed at UC Irvine (and with the final power supplies as well).  It would surely be of benefit to the experiment if US ATLAS management could find a way to relax the requirement of finishing the production of the CSC On-Detector electronics by the end of 2003.

Recommendations

Preamp/Shaper Chip

(1) The PRR should be scheduled after the successful completion of Neutron Radiation testing.

(2) Because of the yield problem during the prototype phase, the yield and purchasing strategy should be discussed at the PRR.

(3) Ask Philippe Farthouat if he is in agreement that an informal PRR can be held (via email, phone, etc.).

 (4) The large filter capacitor failures during the prototype phase should be studied to verify the failure mechanism.

ASM-1 Board

(1) The new board changes must be qualified before the PRR can be scheduled.

(2) Further studies should be undertaken to determine that an excessive pedestal width anomaly was not due to an interaction problem between the ASM-2 board back to the ASM-1 board. This has to be resolved before the ASM-1 board PRR.

(3) The final design needs to be tested with the ASM-2 and the full cooling enclosure of the ASM pack to verify that self induced pickup within the pack is acceptable. In addition, it is highly desirable to read out a full operational mockup at least once to qualify all aspects of the design. Both of these items should be successfully accomplished before the PRR.

ASM-2 Board

(1) The interface problems should be resolved in a timely manner before the ASM-2 PRR can be scheduled for the summer of 2003.

(2) System noise and non linearity specifications have to specified and compared with the studies to make sure that the On-Detector CSC Electronics will meet its performance requirements.

(3) The Calibration circuit should be qualified as soon as possible, since the required precision of 0.5% may not be trivial to achieve.

(4) It is strongly recommended that a preliminary DAQ readout and appropriate expertise be available to integrate its operation at BNL in time for delivery of the ASM-2 board, targeted for March 2003.

(5) The situation of the power supplies has to be settled before the MUON Power Supply Planning Meeting, which is scheduled for February 2003.

(6) Detailed CSC power supply specifications have to be generated, and it should be verified that the ASM boards have the required performance if the supplies operate at the limit of their specifications.

(7) It is beneficial to remove the SCA address generator off the detector to avoid problems of radiation tolerance of the components.

(8) Post radiation modeling of the MUX chip with extended gate delays should be modeled and examined for possible system race conditions.

Cost and Schedule

(1) A list should be prepared of those construction tasks which will not be completed due to lack of funding, and given to US ATLAS program management 

(2) Since there is a lot of work to be finished in a short period of time, a detailed schedule should be generated to give visibility when planned tasks with in the capped budget are to be started and completed. Major emphasis should be in the design and development areas.

(3) With the limitation of the capped budget, it is recommended that deliverable hardware, already in process on other subsystems, be examined to see if it can be used on the CSC electronics with minor modifications. For example, the power supplies for the Lar Crate, and the cooling concept for the LAr Front End Boards.

(4) The review committee members would like to express their concern on the capped budget to US ATLAS management, and how it relates to the schedule of deliverables. Given the current ATLAS installation schedule (which calls for delivery of the CSCs to CERN in spring 2005, and may slip even more) it is unwise to rush into production with the ASM boards before they can be tested with the rest of the system. Given the current schedule, the committee can see no alternative to the development of the BNL DAQ system to test the ASM-2, but it really represents duplication of effort. It would be more satisfactory if these tests could be done with the ROD board being developed at UC Irvine (and with the final power supplies as well).  It would surely be of benefit to the experiment if US ATLAS management could find a way to relax the requirement of finishing the production of the CSC On-Detector electronics by the end of 2003.

