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Introduction

Plane 1 « The discovery of Neutrinoless double beta decay (0OvB[3) event will confirm the Majorana nature of neutrinos.

« Among the current and planed experiments of 0vg, the high-pressure gaseous Time Projection Chamber(TPC) stand out for excellent energy
resolution, very low radioactive background level and good scalability.

?Eiiogt « To achieve excellent energy resolution and charge tracking imaging, A pixelated charge readout plane without gas-electron avalanche is

desirable because of avalanche gas gain that severely deteriorates the energy resolution. Based on a 0.35um CMOS process, a low noise
sensor, Topmetal-S, is being developed which, even without gas gain, the 1% FWHM energy resolution requirement could be met.

« Since 0OvfBB tracks are extended to tens of cm in high-pressure gas, and taking advantage of the charge focusing electric field, the first
prototype of Topmetal-S is designed to have mm-sized charge collection electrode, followed by a charge sensitive amplifier and an ADC in the
first prototype.

« To realize a ton-scale high-pressure gaseous TPC, approximately one hundred thousand Topmetal-S sensors need to be laid on a meter-sized
plane. The greatest challenge is a reliable high-density sensor readout and sensor control.

« This paper present a readout network Application Specific Integrated Circuit(ASIC) for the high-density electrode array.

Conceptual design of a TPC

The Network Design
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« To facilitate the chip test, the debug module is integrated in
the readout network chip. It is used to generate the test
packet and transmit local port data.
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