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Abstract: A secondary particle shower acquisition system is under design for the CERN beam wire scanners upgrade. The new acquisition system is based on a polycrystalline diamond detector.

Beam synchronous digitization will be performed in the tunnel, near the detector to fully exploit its large dynamic range and fast response. Two integrator ASICs (ICECAL and QIE10) are being
characterized and compared for detector readout with the complete acquisition chain prototype, including the optical digital data transmission, at 4.8Gbps, with the GBT protocol and versatile
link components (VTRx). The new electronic design aims to cover the whole dynamic range required for all CERN wire scanners with a single configuration without tuneable parameters, and be
capable of bunch-by-bunch measurements with an integration time of 25ns. To be fully independent of the scanner location and beam parameters, a dynamic range of 10e6 is required.

Motivation: Proposed System Architecture Overview:
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| X Axis: Optical position sensor | / ey A front-end will be placed near the detector for digitalization to avoid transmission over long coaxial cables and maintain
Beam Wire Scanners Upgrade . B the pCVD signal dynamics and quality. Once digitalized, the data will be sent through an optical link at 4.8Gbps following
New detector used (pCVD) - | | ‘ the GBT protocol. The optical link provides data transmission, front-end slow control and systems synchronization. The
o | g Back-End solution envisaged is based on the new VFC board developed by the CERN’s BE-BI group.
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Avoid the need of tuneable parameters are required.
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Preliminary Tests with ICECAL V3: Full Acquisition System Prototype for QIE10p5 Evaluation:

ICECAL is an integrator ASIC developed by the University of Barcelona for the LHCb experiment. Each of its 4 channels can A complete test set-up has been evaluated ' b ¢

reach 1e3 (12 bits) dynamic range. A custom mezzanine was developed on this project to host the ASIC in a front-end under laboratory conditions. The back-end ___,_ Tunnel ha

system for tunnel digitalization. The ASIC functionality was tested, once mounted on the board, to check its correct system for prototype is based on an Igloo2 - e ' e

operation. The set-up shown on the following picture aims to reproduce the testing conditions used by the ASIC development kit. X 125 faa mus BhG0E & S -
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Simplified schematic of the ICECAL preliminary testing (left) and oscilloscope screenshot (right) Linear sweeps with a Keithley current source
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were done. Each point on the following charts
corresponds to the average value detected
during 25us with constant current.
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pCVD Diamond Detectors as beam profile monitors:
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Autonomous Front-Ends for QIE10 & ICECAL evaluation:

The readout system needs to be evaluated with two different integrator ASICs, for this, a modular design is used. Each
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QIE10p5 Mezzanine:
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Beam Profile PMT and Acquisition system data (From Database)

Scintillator + PMT Normalized Charge and Gaussian fit *  Normalized Bunch Charge (IN) Speed:1.1344ms-1 ICECAL V3 Mezzanine:
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