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We report on the development of a new generation of 3D pixel sensors for theHigh-Luminosity LHC (HL-LHC)
within the framework of the INFN-FBK “Phase 2”R&D program. In the first year of the project, the sensor
technology and design have been optimized for increased pixel granularity (e.g., 25x100 or 50x50 um^2 pixel
size), extreme radiation hardness (up to a fluence of 2x10^16 neq cm^-2), reduced material budget and better
geometrical efficiency. Compared to the double-sided 3D sensors successfully produced at FBK for the ATLAS
IBL, these requirements called for a modified (single-sided) technology allowing for thinner sensors (~100 um),
narrower electrodes (~ 5 um), reduced electrode spacing (~ 30 um), and very slim (~ 50 um) or active edges.
Moreover, pixel designs compatible both with present (for testing) and future (RD53 65- nm CMOS) read-out
chips of ATLAS and CMS are necessary.
The paper will cover aspects relevant to the main technological steps being developed (e.g., Deep Reactive
Ion Etching of narrow columnar electrodes and filling of the same with poly-Si) and to the design, TCAD
simulation and layout of the first batch of these new 3D sensors to be fabricated at FBK on 6-inch wafers.
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