Time readout electronics for Semi-digital Hadronic
Calorimeter (SDHCAL)
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Introduction

The CALICE Semi-Digital Hadronic Calorimeter (SDHCAL) Is designed to be a high-granularity hadronic calorimeter for the future ILC
experiments|[1]. However, close-by showers can raise confusion in energy reconstruction for lack of time information. To address this issue,
the Timing-SDHCAL has been introduced. This approach involves replacing some GRPC layers with MRPC layers to provide high-
resolution time information of the hadronic showers. This enables the identification of neutral and charged particles and separation of close-
by showers|2]. Here we present a prototype of timing electronics with two Petiroc2B ASICs and 64 channels, demonstrating a satisfactory
timing resolution better than 100 picoseconds in Injection tests.
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e Generating configuration data e Controlling the FEB
e Communicating with PS via Ethernet e Plotting S-Curves & implementing calibration
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The trigger threshold i1s composed of two parts: A 10-bit DAC global threshold and 6-
bit DAC individual thresholds:

Threshold Voltage = 0.89V + [(10-bit DAC value * 0.92mV] - (6-bit DAC value * 1.5mV)]
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Calibration for the uniformity of the thresholds: tme threshold
e "S-curves" can be obtained on the pedestal . >tunealterCalbration
e RMS of 50% trigger rate threshold voltages: 9.4mV — 1.6mV G0 Wi

time threshold

Fig 5 S-Curves before and after calibration

Timing Performance Evaluation Results

Periodic pulse waves of frequency 20kHz are injected to ASIC1 and ASIC2. Two tests were operated to obtain the timing performance:
e Measuring time differences between every two neighbor events with injection into one channel

e Measuring time differences between two ASICs with injection of identical signals

e RMS of timing between neighbor events Is ~50ps
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