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AcClarivate Analytics company

@ Since 1967
1 870 people

Patents:
« >3 200 in portfolio
e 40% under license agreement
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i 3 « 11 000 m2 cleanroom
¢ CREATE INNOVATION & FAST TRANSFER TO INDUSTRY Budget:
3y \ W 315 M€

RELIABILITY, ROBUSTNESS AND YIELD IS IN OUR DNA « 85% from R&D contracts




318 EXAMPLES OF CEA-LETP’'S INNOVATIONS AVAILABLE ON THE MARKET
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Main Technological Baselines

1| NwGaa/BEYOND cMOS
> | emMBEDDED MEMORIES
3 | RF (active and passive devices)
4 | siPHoTONICS
[ 5| wLED DISPLAY ]
6 | MaGERS
7 | MEMS
g | POWER (si, GaN, sic)
9] 30
10] suBsTRATES
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DISPLAY ACTIVITIES (DEPARTMENT OF OPTICS AND PHOTONICS)

LCD GaN MicroLED OLED
Microdisplays Microdisplays Microdisplays
‘Big’ displays Health

Optical Communications
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w/ microOLED

- Optical Communications
Complete Integration
Process Technologies
Simulations Chip to chip
Design Chip to wafer
Epitax Wafer to Wafer
V5 f g Integration on ASIC:
Paikzrgi;;zcess *  micro-tubes

e hybrid bonding
System level * metal/metal bonding
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Fine Characterization
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MICROLED / CMOS INTEGRATION OPTIONS

Microled and CMOS integration

Hybridization m Monolithic integration

~ oS

S | Direct Bonding Hybrid Bonding Dtw | wtw

[ L
| aMoSachemmer GG e s |
[\ [\

microtube Bumps, _.. Thermocomprassion Molecular bonding Thermocompression Molecular bonding

|
—
e
[\

F.Templier, C. Dubarry, Proceedings of the International Display Workshops, VOL.29, 2022

Experience in all types of bonding
For MicroLEDs applications; but also for other applications like sensors




leti CEA-LETI DEMONSTRATORS

Ceatech

Direct Metal Bonding: Hybrid Bonding:
<5 microns <5 microns

Microtubes:
10 microns

: ‘ _ , e Weiibms _ Duepiums dogh Fig. 4: FIB-SEM X-section of Copper /silicon oxide
. s o B Fig. 5 (right) Scanning Electron Microscope image hybrid bonding area for 3 and 5 pym pitch
Fig. 3 WVGA, 10pm.-pitch, microLED prototype of a 2-uym size, 3-pm pitch blue microLED array and
made with microtube technology [3]. (left) one of the microLEDs switched on [9].

Decades of experience in microLED

CMOS / GaN integration, microLED pixel structurisation and performance improvement

F.Templier, C. Dubarry, Proceedings of the International Display Workshops, VOL.29, 2022



OTHER RESULTS AND POTENTIAL COLLABORATION OPPORTUNITIES
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InGaN RED/native colour
1 000 0000 cd/m2! Colour conversion

Partially relaxed InGaN pseudo-substrate
(InGaNOS from Soitec)

 Proof of concept on passive
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. p Clean Sky 2 JU H2020 HILICO project A. Even et al., Appl. Phys. Lett. 110, 262103 (2017)
pOSS| ble A. Dussaigne and D. Sotta, Compound Semiconductor, July 2017
LED d= 1.25um E. Quesnel et al., J Soc Inf Display. 2020;1-14. A. Dussaigne et al., Appl. Phys. Express 14, 092011 (2021)

Work on ULED, colour conversion, ASIC and their integration
Work on red InGan/Native RGB
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