Budget Explanation for Nov. 6 US-ATLAS Phase-1 Upgrade Scrubbing Meeting 
Jingbo Ye for SMU

Responsibilities:

SMU is responsible for the LOC ASIC based optical data link and GBT/VTRx based optical control link for the front-end. For the data link the work includes LOC ASIC developments, the MTx optical transmitter development, fiber evaluation, COTS based link receiving end design and verification, as well as link system design and integration considerations. The LOC ASIC developments comprise LOCx2 and LOCld. LOCx2 interfaces with the ADC, prepares the data (framing, scrambling and adding detector specific information such as the BCID) and serializes them for the optical transmitter. LOCld is the VCSEL driver inside the MTx. The MTx is a dual channel optical transmitter that fits on the LTDB with its layout and mechanical constraints. The ASIC work includes digital (the interface and configuration) and analog (the serializer and VCSEL driver) circuits design, chip packaging and production QA. The MTx development needs electrical, optical and mechanical knowledge and capabilities. For the control link the work includes working closely with CERN on GBT ASIC evaluation, working closely with the back-end on TTC signal routing to and distribution on the front-end, building evaluation boards with GBT/VTRx to demonstrate signal integrality and final integration to the front-end (LTDB).  

Labor Cost:

We assign 1 FTE (D. Gong, ASIC designer) on LOC ASIC work that includes design, prototype testing, packaging option evaluation, organizing production and QA. We need a fraction of A. Liu’s time for detailed design cross-check and reviews on key circuits in the ASICs. We rely on students and visitors to make up the needed manpower in the ASIC work. Gong keeps the knowledge continuity while students usually commit only one year in the project. Gong also interacts with the foundry and SMU’s computing center admins to maintain the design software environment. 

We assign 1 FTE (A. Xiang, EE and fiber communication specialist) on MTx, link receiving end and system design. In MTx development Xiang is helped by K. Liu and students on PCB layout, mechanical design and prototyping. We plan to test MTx with the Demonstrator so concentrated efforts take place in 2012 and 2013 that may lead to a small scale (~100 modules) production. Modules produced in this batch will be used not only on the Demonstrator but also in a long term life-test to produce reliability data of the optical transmitter. We had a reliability issue of the VCSELs in the current LAr optical link. Xiang will be responsible for MTx production and QA for phase-1 installation. Xiang also is in the Versatile Link project with CERN, Oxford and FNAL where she can borrow knowledge and expertise on fiber evaluation, the COTS based link receiving end and the link system designs. The link system design includes considerations on optical power and timing jitter budgets due to data rate, fiber length and radiation induced component performance degradations. The system design applies to both the data and the control links. 

[bookmark: _GoBack]We assign 0.5 FTE (A.Liu, ASIC designer and EE) on the control link development. The control link will be used on the Demonstrator and later on LTDB in phase-1. Driven by the GBT schedule, concentrated efforts will be needed in 2013 to complete the design and prototyping work. Liu will work closely with CERN on GBT and VTRx evaluations specifically for the control link in LAr. He also needs to work closely with the back-end that provides the TTC signal to the front-end. As the control link also performs configuration and slow-control monitoring, Liu will need to work with every group in the front-end. Liu will be helped by K. Liu (ET) and students on actual PCB layout and prototype testing.  

We plan to use 25% of A.Liu’s time to help in ASIC design at an expert level, design and conduct irradiation tests on both COTS and ASICs, and serve as the technical contact person at SMU who needs to have the overall picture of the Upgrade project. 

We assign 0.85 FTE (K.Liu, ET to junior EE level) to PCB design and simulation with 10 Gbps signals, preparation and participating tests, especially irradiation tests, both in-house (X-ray for TID) and at proton/neutron facilities. He also maintains lab equipment, a task with ever increasing importance to make all other jobs efficient and effective. 

We need an FTE at EE postdoc level to strengthen the efforts on ASIC and PCB level development. Students and visitors are of a great and most economical help to the projects but there are limitations in time (course work and other duties such as TA) and in knowledge continuity (for visitors they usually stay not more than one year, with effectiveness of 9 to 10 months). An EE postdoc will especially help in year 2013 and 14 when concentrated efforts are needed in development and work related to the Demonstrator. 

Students and visitors are of vital value to the projects, given the constraints in funding. While we get most of the visitors paid by their home institutions, we occasionally have to provide a supplement such like a round-trip ticket or in the case of extension of a few months, an allowance should that visitor need to finish an importance piece of work for us. This happens in the case of F. Liang (a visitor from USTC) who designed LOCld1 and LOCld4 for us, using one year’s time totally at the expense of his home institution, we do need him to be at SMU for 5 more months to effectively and thoroughly test his designs when the chips are back from the foundry. We need SMU students to help on PCB layout (X. Li) and mechanical design and thermo modeling for MTx (X. Zhao). We need to pay them as RA. 

Travel Needs:

A.Liu, as his role of the technical contact person at SMU, needs to participate in discussions and presenting SMU’s results in LAr weeks, workshops, and US-LAr related meetings. He also leads irradiation tests. Because of these, we budget 6 international trips (mostly to CERN) and 4 domestic trips for him. The average airfare from Dallas to Geneva is $1,250, CERN hostel costs about $300, plus per diems at $60/day and $100 for local transportation (to and from Dallas airport, parking), with 26% overhead, the cost for an international trip is about $2,500. 
 
We schedule one international trip and two domestic trips for D. Gong to participate in important LAr meetings and ASIC design reviews. 

We schedule one international trip and two domestic trips for A. Xiang to participate in important LAr meetings and to discussion integration issues both in MTx and in link system issues. 

We plan for four domestic trips for K. Liu mainly to conduct irradiation tests at proton/neutron facilities. There is one proton test coming up before the end of the year.

M&S:

Material and service costs are for ASIC prototyping submissions, PCB fabrication and assembling, chip wire bonding and prototype packaging (to check out additional effects on high speed traces) for in-lab and rad tests. There is also cost in MTx. Costs related to produce ASICs (LOCld) and MTx for the Demonstrator is classified as “core cost” while all the others “non-core”.  We occasionally have costs for software licenses and tooling (for exampling the recent special milling service on PCBs and 3-D prototype printing for MTx) as well. 

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

As a bare minimum budgeting scenario for FY13, we need support for A. Liu, D.Gong, A.Xiang and K.Liu plus a reduced M&S and travel to keep the R&D program, but we will not be able to deliver according to the phase-0 and phase-1 schedule. 

As a functional budgeting scenario for FY13, we can reduce 5 domestic trips (hence fewer effective face-to-face meetings, and combining irradiation tests with meetings should schedule permit). We can also remove one student and postpone the hiring of the postdoc (hence reduce it 0.25 FTE in FY13) This will amount to [$9,450 (travel) + $12,184 (student RA) + $18,146 (postdoc) = ] $39,780 reduction from SMU’s request of $631,365 or 6.3%. The effect on the projects may be manageable. 

The full budget for SMU for FY13 is stated in the spreadsheet “SMU Upgrade budget details.xls” 
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