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The development of the multi PPD readout
electronics with EASIROC and SiTCP
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We are developing an electronics to readout many PPDs for J-PARC (Japan Proton Acclerator Research Com-
plex) E40 in Japan. In the E40 experiment, differential cross section of hyperon-proton scattering will be
measured by using a liquid hydrogen target and high intensity pion beam (up to 10 MHz) in the K1.8 beam-
line. Two different types of new detectors, consisted of scintillation fibers and PPDs, are under development.
One is a beamline fiber detector to measure the pion beam position and time of flight (TOF). The other is a
cylindrical fiber tracker surrounding the target to measure the energy and scattering angle of the scattered
protons. The total number of PPDs for these detectors will be about 5,000 channels. To handle such a large
number of PPDs in our experiment, development of a serial readout electronics for PPDs is indispensable. All
essential functions such as gain adjustment of PPD to data transmit to DAQ system should be included in one
electronics to save cost. In addition, both of charge and timing measurements are required for our readout
system.
We are developing a new readout system for multi PPDs with Omega IN2P3 and KEK. The readout electronics
consists of Extended Analogue SiPM Integrated Read Out Chip (EASIROC) developed by Omega in LAL in
France and Silicon TCP (SiTCP) developed by KEK. EASIROC is an ASIC which can operate 32 channels of
PPDs. EASIROC has the implemented features such as gain adjustment, double gain amplifier, discriminator,
multiplexed analogue output and parallel discriminator outputs. By using SiTCP, we can use TCP/Ethernet
data transmission without any expensive CPU. Charge and timing are measured by the pipeline ADC and dig-
ital Multi-hit TDC (MHTDC) in FPGA, respectively. The first version of the readout board has been developed.
We evaluated performance for the charge and timing measurements and the data transmit speed. The mean
DAQ rate is over 10 kHz. Implementation of MHTDC which has 2 us time window, 8 depth and 1 ns LSB
resolution was succeeded. These performances are sufficient for J-PARC E40. In this conference, I’ll introduce
about the evaluation board and the test results.
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