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The CSC Electronics was presented for a conceptual design review of the effort performed. In addition, the ASMI and ASMII boards were also presented for a preliminary design review of the effort completed to date.

Overall, the committee was impressed by the team and the depth of manpower that was assembled to design the On and Off Detector Electronics for the CSC System. The team efficiency was greatly enhanced by splitting the responsibilities between BNL (On Detector) and Irvine (Off Detector). The partitioning approach of the On and Off Detector electronics has resulted in a more radiation tolerant design by moving the digital control hardware from the On Detector to the Off Detector. 

Comments on the On Detector Electronics:
On Detector Electronics System Approach

The analog processing electronics appears to be a quite mature design. The use of test beam data to confirm many of the design choices is required to verify the systematic approaches that are being presently considered in a radiation environment. Some of the important ones are:

1. The use of 100ns bipolar shaping

2. Sampling at 20Mhz

3. The use of 4 samples to define the pulse.

4. Adequacy of 10 (true) bits ADC digitalization

5.  Inefficiency arising from dynamic range limitations

Beam tests were performed on the front-end electronics (Amplifier and Switch Capacitance Array (SCA)) prototypes with acceptable results in the above areas at the maximum radiation background rates. 

The cooling approach was presented but there were issues that have to be studied in more detail. 

Recommendations:
1. With respect to the system approach, the committee suggests looking into the method of using interpolation of samples below the peak of the waveform to eliminate the inefficiency arising from dynamic range limitations (item 5).

2. For cooling, it is not clear that the part of the electronics located far from the water jacket will be adequately cooled. An analysis should be undertaken to determine if the hot spot temperatures are within acceptable reliability limits with the present cooling approach.

On Detector Detail Design:

Custom IC Chip (SCA):

The SCA design is well advanced, and it appears that sensible choices have been made in the shaping function, which impacts both the noise and the baseline restoration. The chip has been exposed to the test beam, where a number of its essential features have been studied.

Recommendations:

1. The CSC group should perform the measurements necessary to verify that the     “MUON Mode” logic functions properly before September, 2000.

2.   The shaping time tolerance should be specified.


Concerns:

1. The SCA has been tested by the LAr group at a maximum frequency of 5Mhz.  The CSC Electronics scheme requires reading the SCA at a rate of 6.67Mhz. Measurements should be performed by the CSC group to ensure that the SCA performance, including noise and cross talk is adequate at the higher read rate. The SCA engineering run is scheduled to be submitted by LAr in September, 2000 and therefore the CSC group should complete their measurements by then.

Other Areas:

The design of the ASMI and ASMII is coming along quite nicely. There are some open issues that have to be addressed to complete the design.

 Recommendations:

1. The question of power supplies was raised at the review. The committee was informed that the MUON group would provide the power supplies. The committee recommendation is that the CSC group either participates in the study of the power supply radiation testing, or at least remains informed of the efforts of the MUON group. By doing so, assurance that the power to be supplied to the CSC is of adequate quality. The sensitivity of the front-end electronics to power supply fluctuations should also be established.

2. The question of how to provide an analog reference voltage on the front end boards

is not yet settled. Although it is probably true that there are many possible ways to accomplish this, the committee recommends that it should not be left for too long. The COTS components selected will have to be radiation qualified which could be a long process that may impact the milestone schedule completion dates.

3. The parallel to serial converter between the ADC and the optical link is not defined.

In addition, what ever is used needs to be radiation tolerant. The CSC group recognizes that developing a custom ASIC is expensive and time-consuming.

The desired approach is to use a COTS component. The selected device will require an extensive effort to qualify a COTS component for use in ATLAS. The committee

recommends looking into this problem very early in the program.

Concerns:

The optical receiver has a major impact to the architecture of the CSC Electronics.

A change to this device could require a major restructuring of the architecture. The radiation tolerance of the optical receiver is presently unknown and needs to be radiation qualified as a top priority in the tasks to be performed. The committee recommends working with the LAr group (the U.S. effort is at SMU) to gain time      

       and experience in completing this effort. 


Off Detector Architecture Approach

The architecture approach was well presented. The current DSP being studied (TI6202) appears to be capable of performing the desired function. 

       Recommendations:

1. The committee recommends using the same hardware for the Sparsifier and the ROD. This could result in a major simplification for the system as well as a cost saving. 


2. The problem of event synchronization was not addressed during the review. If the optical link falls out of sync, it will be necessary to reestablish the synchronization between the On Detector and the Off Detector electronics.  The dead time associated with this process needs to be understood to evaluate the inefficiently due to SEU effects in the optical link. 

Schedule

The overall schedule appears to be somewhat relaxed before the PRR (July 2003) and then rather aggressive afterwards. There is not much time to solve problems should they occur in the assembly and test portions of the production program. In addition, radiation component testing should occur early in the program

        Recommendations:

1.    The schedule should be revisited to advance the PRR by about one year (July 2002). 
 

2.    The next prototype should be an attempt at the final version to reduce schedule delays caused by multiple prototype iterations.
  

3. Radiation component testing, including the random logic, shift registers and other auxiliary items, should be defined in detail, and be completed within one year.

4.    The LAr and MUON groups should minimize the duplication of effort for radiation testing of common components. The two groups should define a centralized plan for testing, test fixture development, and manpower apportionment.


