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WHY IMMERSION LITHO CELL TODAY @LETI ?

Customized R&D program

Dedicated integration blocks

LETI Specific materials qualification
OFFER LETI platform access (litho platforms — metrology & defectivity)

Dedicated SW solution deployment

Prototyping & Service

Wafer prototyping with garanteed cycle time

Needs :

Full patterning autonomy to address ADVANCED PROGRAM (CMOS 28-
14-10-7-5, MEMORY, ...)

Advanced device development at LETI
Support our partners with relevant industrial patterning solution
Full matching with partners lithography tool set (wafers shuttles)



OPTICAL LITHOGRAPHY
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Multipatterning : OVERLAY budget as technological driver

ALIGNMENT - more critical
parameter than resolution
- Metrology needs
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Full patterning
autonomy to
address advanced
LETI programs &
support our
partners with
relevant industrial
patterning solution

300MM IMMERSION LITHO CELL INVESTMENT IN 2018

Track
Sokudo DUO
DT3000

ieldStar S375

Consultation
under progress




TRACK & SCANNER CONFIGURATION

Track
Sokudo
DUO
DT3000

Coating : 18 auto lines + 2SVD system

Bakes : 2 PAHP + 4 PQBH (150°C) +4 PQHH
(250°C) +2 PHHH (350°C) + 2 PVQBH
(150°C)

Positive Tone Development unit (ECO
nozzles)

Negative Tone Development unit

Pre-immersion unit : 1 SOAK (FS) + 2 BSP
(backside cleaning)

Post-Immersion Rinse unit : 1 SOAK

Scanner
NXT:1970Ci

Imaging performance : NA 1.35, best
resolution in class (CD 38nm %z pitch)

Overlay performance (multi-patterning
strategy)

* Single Machine Overlay (SMO) < 2.0nm
* Matched Machine Overlay (MMO) < 3.5 -4.5nm

Configuration

Flexwave

Imaging optimizer
Overlay optimizer

Litho Computing Platform
Litholnsight




LETI ECOSYSTEM AROUND IMMERSION PROGRAM
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IMMERSION TOOLS INSTALLATION PLANNING
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Monitoring set-up, learning phase

PROCESS DEVELOPMENT
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PCRAM

CMOQOS ST +
PCM Leti

STARTING PROJECTS

Photonics Display
on Si

* Si Wave Guide :
* Polarizer,

pa— Masters for
rating display : Large
« 22D curved dimension
structures network

patterns

» Work around
stitching




T340 ADVANCED MEMORIS @ Leti TO EMULATE SYNAPSES

Ceatech

.Analoq devices: resistivity
contrast between amerphous and

crystalline phase. ,,UNIEO%
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PHASE CHANGE
MATERIAL

M.Suri, et. al, IEDM 2011
0.Bichler et GI#EEE TED 2012
D.Garbin et al.,'IEEE Nano 2013
""" S. La Barbera et al., Advanced Electronic Materials 2018

inary devices: formation and

dissolution of conduetive filament.

run etal., IEDM 2012
Garbifilet al. IEDM 2014

D. Garbin et al., IEEE TED 2015
T. Werner et al., IEDM 2016

E. Vianello et al;. IMW 2017

Support these developments with agressive resolution




Si thin (<3um)

Si thin (<10um)

| Die 1

Si bulk (725pm)

Imager

Bonding interface

Face-to-Face

| Die2

Digital

Bonding interface

Back-to-Face

| Die3

MORE THAN MOORE INNOVATIVE FIELDS
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Photonic

* Si Wave
Guide

» Grating
—>2D curved
structures

A CHALLENGING PERSPECTIVE AROUND PHOTONIC ?
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Silicon photonics market forecast

2015 2016 2017 2018 2019 2020 2021 2022 2023

1 Si photonics for data centers ¥ Si photonics for other applications

2024

{Seurce: Siticon Photonics for Dete Centers and Other Appiications 2016, October 2016, Yole Développem

2025
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Display
* Large surface
master k

» Grating
« Stitching

P=80nm,90nm,100nm,140nm
L=40nm,45nm.,50nm,70nm
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DSA CHEMOEPITAXY INTEGRATION ARKEMA

L18 X2 x3 x4
CD;,. (nM) | 27 45 63
Pitch (nm) 72 108 144

Goal: Implement a vehicule test for chemoepitaxy of High-x BCP (L, < 20 nm)
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IMMERSION CELL : 15T PROGRAM STARTUP

{) Tools in Production

D Litho process dev on SiN/SiO2 SL wafers
Litho process dev on M5 + Liner wafers (demonstrator)

28FD process development i bttt bbbttt ettt t
Q3-2019

GATE

:|> Litho process dev on E4 evaluation lot (full stack)
Litho process dev on E7 lot (PMD stack)

Photonics on Si

retcle
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CONCLUSION

Immersion cell investment @LETI is a big challenge
Strong start-up in September with challenging projects

Our objective :

wave of innovations with best-in-class I-

mager
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