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3IT.nano
• 530 m2  class 100 clean room (ISO 5)
• 1000 m2 of ISO 8 clean room for test
• 50 M$ in equipment and infrastructure
• Up to 200 mm wafer tools
• 25 full time professionals/technicians
• 3 M$ of operating budget

Alpsitec E460 R&D tool
• 4", 10x10 mm2, 22x22 mm2

• Si, Ge, SiGe, ISDP
• SiO2, SiN, Al2O3, NbN
• Ti, TiN, W, Nb, Cu, Al, Au, Pt
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• Metallic single electron transistors (SET)
• Crossbars BEOL integration 
• Nanostructured plasmonic arrays
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SET: quick reminder

6
G. Droulers, PhD Thesis defense, 2016 S. Ecoffey - CMPUG 2024 Winter Symposium – 2024/12/25



Metallic SET: nanowire

7

Nanodamascene process flow
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Metallic SET: nanowire
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Metallic SET: nanowire
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Metallic SET: charge detection
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Exp Sim

C1 (aF) 21
20

C2 (aF) 21

Cg (aF) 2,3 2,4

CΣ (aF) 45 42

EC (meV) 3,6 3,8

Exp Sim

C1 (aF) 20
20

C2 (aF) 19

Cg (aF) 2,6 2,6

CΣ (aF) 42 43

EC (meV) 3,8 3,7

Electrical characterization @ 50mKG. Droulers, IEEE ESSDERC 2016 TiO2 (oxidized Ti) junctions



Metallic SET: charge detection
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Crossbars BEOL integration 
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Crossbars BEOL integration 
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Crossbars BEOL integration 

R. Dawant, PhD defense 2024 R. Dawant, Micro and Nano Engineering, 2024S. Ecoffey - CMPUG 2024 Winter Symposium – 2024/12/25
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Crossbars BEOL integration 
Damascene Substractive• 2-step CMP

          1. Silica
          2. Ceria
• High selectivity
• Reasonable RR

• Silica slurry
• Selectivity TiN/ SiO2 ⋍ 1

R. Dawant, Micro and Nano Engineering, 2024 S. Ecoffey - CMPUG 2024 Winter Symposium – 2024/12/25
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Crossbars BEOL integration 
Damascene Substractive

R. Dawant, Micro and Nano Engineering, 2024
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Nanostructured plasmonic arrays
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Nanostructured plasmonic arrays

R. Gherman, Photonics West, 2024

• Gold nanostructures and/or nanogaps are 
essential for plasmonic, lab-on-chip, optics, …

• Au plamonic arrays 
• Couple light in nanocubes NCs
• Wafer-level Au nanostructuration
• Industry-compatible
• Robust and reproducible process
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Nanostructured plasmonic arrays
• Abrasive free CMP
• I2 + KI solution

• Au blanket film CMP
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Nanostructured plasmonic arrays
Au NCs planarization model
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Nanostructured plasmonic arrays
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Abrasive free Au CMP challenges

R. Gherman, RCS Nanoscale, 2024

Alumina based 
slurry CMP

M. Mehrej, Microelectronic Engineering, 2017 S. Ecoffey - CMPUG 2024 Winter Symposium – 2024/12/25
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Nanostructured plasmonic arrays

R. Gherman, RSC Nanoscale, 2024 

A little less than 1 million gold nanocubes
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