Characterization of the prototype CMOS pixel sensor JadePix-1
for the CEPC vertex detector
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Abstract

The proposed Circular Electron Positron Collider (CEPC) will allow measurement of the Higgs properties with precision beyond the (HL-)LHC. To meet the stringent physics requirements, its vertex
detector will have to be constructed with the state-of-the-art pixel detector technologies that promise high spatial resolution, low power consumption and low material budget. We have conducted
R&D based on the emerging CMOS pixel sensor technology and developed the first prototype JadePix-1. In this poster, we describe the sensor structures that are primarily designed to evaluate the
impacts of diode geometry on charge collection. We present the detailed test results obtained with radioactive sources and electron beams, and the sensor performance before and after neutron
irradiation up to 10" 1 MeV n.,/cm?2.
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transmitted to PC via PCle. A modern multi-thread C++ software with Qt based online GUI take
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JadePix-1 has been characterized with
electron test beam at DESY in Hamburg, sgaivs
/ , Germany. Preliminary results show that #FMETTEEL TER ST 7 :
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The most probable values estimated
fromm the Landau-like shape of seed

signhal distributions are used to calculate
sighal to noise, shown in Table.2. Figure 7. JadePlIx-1 with the DESY test beam
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The Correlated Double Sampling (CDS)
method is used to suppress noise and

extract the signal, as illustrated in Figure We have developed the first prototype JadePix-1 according to the requirements of the CEPC
3a, 3b and 3c. Noise can be measured vertex detector. The sensors have been characterized by radioactive resources and the electron
with or without radioactive source and ) : test beam by using our designed DAQ system. The performance evaluation of irradiated sensors
results are shown in Figure 3d, 3e and 3f. " i I are critically conducted in the next step.
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Figure 3. Correlated Double Sampling method and the
obtained results.




