Budget Explanation for Nov. 6 US-ATLAS Phase-1 Upgrade Scrubbing Meeting 
Kenneth Johns for University of Arizona

Responsibilities:

The University of Arizona (UAZ) is responsible (along with BNL and Stony Brook) for the development, production and testing of the AMC modules that comprise the heart of the DPS (Digital Processing System).  The AMC modules receive SuperCell waveform data on 48 optical fibers from the LTDB’s (LAr Trigger Digitizer Boards) and calculate the energy associated with any peaks found in these waveforms.  Subsequently, the energy results are sent in real time to the EFEX (Electron Feature Extractor), or summed and sent to the JFEX (Jet Feature Extractor) for use in the L1 Calorimeter trigger.  The input and result data is also buffered pending L1 Accept for monitoring purposes. 

The primary responsibilities of UAZ are the AMC firmware and AMC hardware testing and validation.  We also contribute to the AMC design as much as possible.   The AMC firmware includes the complete suite of functionality specified for the AMC modules including SERDES (serialization and deserialization), filter algorithm development, buffering, FPGA configuration and monitoring.  Nearly all the functionality of the AMC module is performed by this firmware.  We expect to participate in the integration of the AMC cards with the LDPB (LAr Digital Power Blades) carrier boards, the LTDB front-end and FEX interface.

Labor Cost:

Approximately 0.5 FTE of an electrical engineer is assigned to develop the firmware and to specify and participate in the testing of the AMC modules themselves. This includes performing rigorous tests of the firmware using evaluation boards or prototype AMC cards.  The filtering algorithms are developed and implemented by Andy Dowd (Electrical Engineer 3) who is resident on the UAZ campus and is an expert in this area.  The bulk of the firmware is being developed by William Hart (Electrical Engineer 1) in our group.  The total FTE summed over both electrical engineers is 0.5 FTE.

To support our electrical engineers we request 0.4 FTE of an electrical tech, who is typically a UAZ electrical engineering junior or senior. Currently our electrical tech is Shuai Chang.   The electrical tech helps perform firmware simulations and helps to setup and perform bench tests.   We also request 0.1 FTE of an Engineering Aide. Charlie Armijo is a general software expert and is helping to develop and evaluate different filtering algorithms.  He is currently working on generating SuperCell waveforms in the presence of large amounts of pileup so they can be used to evaluate different filtering algorithms in simulation and in the FPGA hardware.




Travel Needs:

Our travel request is very modest.  It consists of two trips to BNL for the primary electrical engineer to participate in joint tests of AMC hardware and firmware.  It also includes one trip to CERN for the primary electrical engineer to participate in a meeting related to integrating the AMC hardware and firmware with the rest of the Demonstrator.

M&S:

The M&S costs at UAZ include Xilinx and Altium licenses for firmware and project development.  They also include an appropriate FPGA evaluation board to allow development and testing of firmware in advance of the AMC prototypes.  And we will likely need to design and build small FMC modules to work with the evaluation boards in order to construct as realistic tests as possible.

Minimum, functional and full budgets and impacts on the projects: 

As a bare minimum budgeting scenario for FY13, we need support for the two engineers (which sum to 0.5 FTE) and the electrical technician.  The trip to CERN for the engineer could be removed but increases the difficulty in understanding integration issues.  Most of the M&S is needed since it provides the necessary design tools, which are not covered in our University grant.   

The functional budgeting scenario would see the inclusion of the engineering aide to help with filtering algorithm development.  

The full budget would restore both the engineering aide and the full requested travel budget. 
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