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	Involvement in the project: 
The group has already demonstrated a proof of principle of serial powering1) with the help of modified ATLAS pixel production hardware. We intend to pursue the next necessary steps in the development of serially powered pixel module chains suitable for the SLHC environment. This includes feasibility studies of optical decoupling directly at the module level and participation in the design of the front-end readout chip, the module jig and power redundancy schemes. 
Most of the funding is provided by BMBF during the period 07/2006-06/2009 with an additional grant provided by DFG during 01/2007-12/2010.

1) D. B. Ta, T. Stockmanns, F. Hügging, P. Fischer, J. Grosse-Knetter, Ö. Runolfsson, N. Wermes, Serial Powering: Proof of Principle demonstration of a scheme for the operation of a large pixel detector at the LHC, Nucl. Instr. Meth. A 557 (2006) 445-459


	Description of participant:
The University of Bonn is one of the founding members of the ATLAS pixel collaboration. The most relevant R&D contributions to the pixel module concepts include the design of the front-end readout chip, the flex circuit, coordination of the PbSn bump-bonding process with IZM, Berlin and the type 0 cable. The group has extensive experience with module construction, testing and repair, acquired during the production phase. It is also actively participating in the integration and commissioning of the ATLAS pixel detector.
The serial powering concept has been demonstrated with modified ATLAS pixel modules. The powering scheme takes advantage of the built-in voltage regulators of the front-end readout chips. Modified flex hybrid circuits have been designed and implemented for production-like pixel modules. The modules have been intensively tested in the lab and in test beams and have been compared to those powered in parallel with respect to noise and threshold stability performance. Finally, the equivalent of a pixel detector ladder consisting of six serially powered pixel modules with about 300 thousand pixels has been built. The performance with respect to operation failures has been studied and found to be satisfactory. 
 


