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Abstract

The CMS Silicon Tracker Front-End Driver is a 9U 400mm VME64x card which processes the raw data generated within the silicon tracker by the APV25 readout ASICs.  The processed, zero-suppressed, data is then sent to the DAQ.  The first 2 FEDs were made at the beginning of 2003 and since then a further 15 FEDs have been manufactured.  The hardware design is now frozen and the firmware and software development is close to completion.  The performance of FEDs, in the laboratory and in a beam test at CERN with a 25 nsec bunch structure, are presented.

Summary
The CMS Silicon Tracker Front-End Drivers (FEDs) are 9U 400mm VME64x cards that each process the raw data from 192 APV25 silicon readout ASICs, equivalent to roughly 0.2% of the tracker.  An APV25 samples the signal from 128 silicon strips every bunch crossing and stores the data in an analogue pipeline memory.  Upon receipt of a L1A (Level-1 Accept) trigger the analogue data from the corresponding bunch crossing is read out serially at 20MHz.  The data are multiplexed with that of another APV25, converted to optical form via an Analogue Opto-Hybrid (AOH) and routed out of the tracker to a FED in the counting room via optical fibres.  

Each FED receives data from 96 optical fibres.  The FED converts the optical signals to electrical, digitises the data to 10bit precision at 40MHz and then processes the data in large FPGAs.  The processing removes pedestals and common mode noise.  The input data rate of 3.4 Gbytes/sec is then reduced by more than an order of magnitude by extracting the data from clusters of hit strips.  Finally the data are formatted into events and sent to the CMS DAQ via the SLINK-64 protocol.

The first 2 FEDs were produced at the beginning of 2003, and after initial tests confirmed no major problems existed, a further 3 were delivered shortly afterwards.  A subsequent batch of 6 boards delivered in the autumn of 2003 had manufacturing errors.  A further 6 boards delivered in the spring of 2004, by an alternative supplier, functioned correctly.

At the beginning of 2003 only the core features of the FED were available in firmware and software.  During 2003/4 these have been extended so that the FED functionality is now close to that required during operation in CMS.  The latest developments include: the zero suppression algorithms used to locate clusters of hit strips; remote loading of new firmware over VME; fast feedback status signals which enable the Trigger Control System to control the L1A rate and determine the FED status; the Trigger Timing and Control system; the S-LINK64 link from FED to DAQ.  The S-LINK64 link has been tested and a lower limit set on the reliability of the link.

The temperature of the FED has been studied in conditions that mimic as closely as possible the environment of the counting room racks.  A solution to provide extra cooling to the analogue opto/electrical front-end is presented.

At present the FED is being integrated into the CMS Silicon Tracker system.  The current status of the FED and results from a beam test, with a 25ns beam structure, are presented.

