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Integrated Innovation Chain

From quantum science to - to microelectronic devices and systems rototyping and production
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3IT.nano

3IT.nano

« 530 m? 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

e 4" 10x10 mm?2, 22x22 mm?
« Si, Ge, SiGe, ISDP

« SiO2, SiN, Al203, NbN
 Ti, TiN, W, Nb, Cu, Al, Au, Pt

3T
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SET: quick reminder
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Metallic SET: nanowire

Nanodamascene process flow

Sio, — -
Si . |

1. Oxidation 3. E-beamlitho + ICP etch 5. Planarization
L e e

2. UV-litho + ICP etch 4. Tisputtering 6. Thinning

SOy v

NW/

Line dummy dummles

Multiple aspectratios: 1:1, ..., 1:33, ..., 1:100 C
ontact pad
20x20 nm, ..., 40 nm x5 um I
Micro / nano- structures
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Metallic SET: nanowire
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50 nm silica slurry

Low removal rate

SiO, mechanical

Ti chemical etching

H,O0, for Ti oxidation
Dilution decr. SiO, RR
IPA dilution

With / without etch stop

5. Planarization
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Metallic SET: nanowire

Resistance versus thickness model
* In-process non destructive measurement

2nmx15nmx 1,5 um
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Metallic SET: charge detection
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SET operated in charge detection mode
with neighboring electron box

Il

G. Droulers, IEEE ESSDERC 2016
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Crossbars BEOL integration
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Crossbars BEOL integration

Top Electrode (TE)

Bottom Electrode (BE)
RS Synapse

RS Array
Back-End-Of-
Line (BEOL)

CMOS Via

16 384
4 Metal Lines RS Synapses

CMOS Front-
End-of-Line
(FEOL)

3T,
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RS Array
Back-End-Of-
Line (BEOL)

CMOS Via

CMOS Front-
End-of-Line
(FEOL)

Crossbars BEOL integration

Top electrode (TE)

Interconnexion
Back-end-of-line
(BEOL)

Transistor
Front-end-of-line
(FEOL)

—

—

Bottom electrode (BQ

R. Dawant, PhD defense 2024 S. Ecoffey - CMPUG 2024 Winter Symposium — 2024/12/25

. Dawant, Micro and Nano Engineering, 2024
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Crossbars BEOL integration
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Crossbars BEOL integration

Damascene Substractive
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Nanostructured plasmonic arrays
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A=725nm

A= 400nm
2 8 ¥
500 nm
EE———

R. Gherman, Photonics North, 2023
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Nanostructured plasmonic arrays

* 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

500 600 700 800
wavelength (nm)

- 5nmgaplorhighfed enhancement 3' I
® 18

S. Ecoffey - CMPUG 2024 Winter Symposium — 2024/12/25 R. Gherman, Photonics West, 2024



Nanostructured plasmonic arrays

1 Abrasive free CMP  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
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Nanostructured plasmonic arrays

Volume 16

Number 36
28 September 2024
Pages 16731-17188

Nanoscale

Abragive-free CMP damasceng

Palishing

ISSN 2040-2372

ﬁ PAPER
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