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Introduction

Solid-state semiconductor detectors are at the forefront of advanced imaging, ranging from high-energy physics to applications like medical diagnostics. This work
oresents a comprehensive R&D methodology for the integral development of pixelated radiation detectors, branching into two main configurations:

« Hybrid Detectors: Utilizing high-Z sensor materials like Cadmium Zinc Telluride (CZT) bonded to readout electronics, ideal for high-efficiency X-ray imaging.

 Monolithic Detectors: Integrating both the sensing volume and readout circuitry into a single silicon chip, offering reduced material budget and high spatial resolution.
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« Cadmium Zinc Telluride is ideal for
room-temperature X-ray Imaging
due to its wide bandgap (1.4 - 2.2 eV)
and high atomic number.
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and increase leakage currents.
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(SEM): Assesses surface
morphology and compositional
contrast (Fig 2.). This is coupled
with  Energy-Dispersive  X-Ray
spectroscopy (EDX) for elemental
stoichiometry
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Cross-polarized IR imaging maps Fig 3. IR image of a CZT waffer Fig 6. Characterization scans for T3- resolution and detection efficiency.

internal stress fields and lattice Monopix2
distortions induced by crystalline
Imperfections.
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o Hybrid CZT validation: The non-invasive quality control system was o
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to study charge trapping and carrier mobility. Chip

o Monolithic CMOS chips: The successful operation of TJ-Monopix2 is a £
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