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The BIS78 project

In preparation for the coming years of LHC running at higher luminosity, the ATLAS Muon spectrometer [1, 2] will install New Small Wheel [3, 4] in the end-cap regions
(1.05 < |n| < 2.4) and 32 RPC triplets in the transition region between the ATLAS barrel and the endcaps (1 < |n| < 1.3), Resistive Plate Chambers are already used in the
ATLAS experiment and provide the muon trigger and two coordinate measurements in the barrel region |[n|<1.05.

The BIS78 project proposes to reinforce the fake rejection and the selectivity of the muon trigger in the transition region between the ATLAS barrel and the endcaps

(1 <|n| <1.3), as this region is characterized by high rate due to secondary charged tracks generated by beam halo protons and a lack of detector instrumentation.

Due to the narrow available space, the project foresees to replace the existing MDTs in this area with integrated muon stations formed by small diameter tubes MDT
(sMDT) and a new generation of RPC chamber, capable of withstanding the higher rates and provide a robust standalone muon confirmation.

These new RPCs are based on novel design of the gas volume with thinner gas gap (Imm vs 2mm of the legacy RPCs), thinner resistive electrodes, a lower operating
voltage and new high gain front-end electronics.

Besides the use in Run-3 and onwards, this project is also of particular relevance as a pilot test in view of the High Luminosity upgrade of the LHC during Long
Shutdown 3 when an additional full layer of new RPC triplets is expected to complement the full barrel region in the innermost plane [5, 6].
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Each BIS78 RPC station is equipped with 544 eta and phi strips; the hit signal on the strips
Fig.2: Block diagram of the BIS78 Muon TDAQ system. Is amplified, shaped and discriminated by the front-end electronics.
The High Performance Time to Digital Converter (HPTDC) [8] board samples the signals
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coming from the front-end in order to implement a Time Over Threshold (TOT)
The Pad board is shown in Figure 3; it is designed around a Xilinx = measurement; then the digital information coming from the HPTDC is serialized by means

FPGA [10], which supports the optical transmission with fixed latency  of the Gigabit Optical Link (GOL) chip [9] and transmitted to the BIS78 Pad board.
and employs radiation-tolerant techniques to ensure robustness

against Single Event Upsets (SEUs) and Total lonizing Dose (TID) _. Test bench results

radiation effects. ToE o5 o _ _ _
The expected dose fluence for Phase 2 (i.e. up to 3000 fb”-1) (including Preliminary integration tests of the PAD board in the TDAQ
system have been made; boards have been configured and
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adron/cm”2 (3.15 x eV hadrons/cm®2/s) (SEE). GOL serialiser >0 SCA JTAG chain; the maximum JTAG frequency is 10 MHz
The total latency amounts to 40 BC, 1000 ns; in Table 1 are shown the i 14 10 pad cable 15 The GBT-SCA GI’DIO and ADC signals (such as temperatufes and
latency contributions. | o Pad trigger board 200 ower supplies) have been tested
The Pad board will collect data from front-end electronics, receiving 18  FEipre to USA15 330 'Ilj'he PAD pb?)ard is able to receive .and send data back to the Eelix
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Applying ] Jero-suppression | - All HPTDCs have been correctly readout by

means of the TDAQ system.

First integration tests with endcap Sector
Logic have been made, in which the Ilink
sends trigger data at 6.4 Gb/s, 31 bit PRBS
Pattern to the endcap Sector Logic.

algorithm, it will send data to the
off-detector electronics.
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Fig.3: The BIS78 PAD board. Fig.4: Eye diagram of the optical splitter output.
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