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Cea LITEN, AT THE HEART OF A RESEARCH AND INNOVATION ECOSYSTEM
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OUR TECHNOLOGICAL AND DIGITAL PLATFORMS
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OUR TECHNOLOGICAL AND DIGITAL PLATFORMS

13

PLATFORMS

a LARGE SURFACE  PIctiC

PRINTING
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PICTIC PLATFORM OVERVIEW PlCt\@G’_

World Class Research Facilities for Flexible Electronics Towards Interactives objects and smart surfaces

OBJECTIVE: Develop and industrialize processes
using electronic inks, to functionalize large
flexible surfaces (320 x 380 mm) with electronic
functions.

ADVANCED PROCESSES:

Printing techniques
Vacuum deposition
Back-end

50 engineers and technicians 4 “ Up to ~80 patents +High level journals & conferences (ISSCC,
= |EDM,.)

8ME investment Large partnership including start-ups, material and tool suppliers,

RTO and End Users
1000 m2 clean rooms, class 10 000 (ISO 7),
Standard sheet format G1 : 320mm x 380mm

State-of-the-art equipments
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PICTIC PLATFORM OVERVIEW [P|Ctl.§i]

Sheet-to-sheet pilot line Vacuum deposition
Format: 320 x 380 cm? Process: CVD, PVD, ALD
Substrates: plastic (PEN, PC, PI, TPU), paper, glass Materials: Metal, Oxyde Organometallics precursors

Inks: conductive metal inks (Ag, C),
conductive polymer inks (PEDOT...),
dielectric formulations,
organic seminconductor ink,

EAP inks (PVDF-based)
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@%%0 PICTIC PLATFORM OVERVIEW PIC_t\Q

AN L Visit our virtual tour:
A complete set of e B AR
printing tools ‘3. B=q http://pictic.cea.atwl.fr
A ‘- i >/ ! '

UV-
curing

Post-processing

. tools
Material
.. : : Laser Laser . : Electrcal
deposition % Eiaporatey Ablation cutting Profilometer  Ellipsometer tosts
Film Thermo- ACF Pick & P Contact Automatic Surface Characterization
inati forming connection * SIS angle Inspection analysis tools
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Cea PRINTING TECHNOLOGIES: SCREEN-PRINTING

Screen printing tool with loader and unloader conveyor (EKRA)
» Non-contact printing technique

« Sheet to sheet

* Free-standing / sheets on glass carrier

« Alignment : +/- 100 um

« Material : OSC, Dielectrics, Conductive ink, resist deposition, chemical patterning...
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@%2%0 PRINTING TECHNOLOGIES: AUTOMATIC SCREEN-PRINTING LINE [PIC’(IQ J

Automatic screen-printing line (NEWLONG)
» Non-contact printing technique

« Cassette to cassette / Free standing

« Can be used in semi-automatic mode (manual loading)
* Max Throughput: 1 sheets /45 s

* Infrared oven in-line

« Alignment: +/-50 um

« Material: PVDF, dielectrics, conductive ink, photoresist
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PRINTING TECHNOLOGIES: SLOT-DIE COATING

Slot-die (TAZMO)

* Non-contact printing technique

» Blanket coating for large area

» Layer thickness 100 nm < e <2 mm

» Thickness uniformity = 7 % for 300 nm

« Material : OSC in organic or agueous solvant, dielectric material, inks with
nanoparticles

» Transfert robot, VCD (no heatlng) Hotplate (upto 200°C), Cooling plate.

ink

Slit coater

A/substrate

oating

Coated layer

Slit-nozzle
Head moving above substrate Coating Head moving up

(from 50 to 300 um
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PRINTING TECHNOLOGIES: GRAVURE PRINTING

Gravure Printing (OHIO)

Contact printing technique

Engraved cylinders

Layer thickness : 40 nm< e < 1um
Typicaly 10-500 cps

Material : OSC, dielectrics, conductive ink

< .\

« : cylinder
substrate — @ nnnnn
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PRINTING TECHNOLOGIES: FLEXOGRAPHIC PRINTING

Flexo printing (NAKAN)
« Contact printing technique

* Flexo plates in polymer, non expensive, easy change

« Layer thickness : 100 nm< e
« Typically 50-500 cps
« Material : OSC, dielectrics, ¢

Flexographic
printing plate

Substrate

_&
R Wb 3
S E—

Printing stage

—
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g PRINTING TECHNOLOGIES: INKJET PRINTING

Ink Jet printing (OMNIJET)

« Non-contact printing technique

* Drop On Demand — 16/128/256 nozzles
« Layer thickness ~10 nm < e <1 pum

« Material: low viscosity fluids 5-20 cP
with or without nanoparticules

|,1 2 3 4 5UA/Printinghead
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PRINTING TECHNOLOGIES OVERVIEW

PictC.

Printing Ink viscosity T Feature size Comments
techniques (cP)

Screen-printing 50-50 000
Slot-Die 1-100
Gravure ~400
Flexography 50-500
Inkjet 5-20
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0,05um — 100um

0.1pm — 200 pm

<0,05um — 1pym

0,1pm - 2um

0,01pm — 1pm

~100 pum

~50 pm

~100 pm

20 — 50um

Robust, simple, thick layer, large
feature size, high ink viscosity

Fast printing, High homogeneity,
blanket coating

Fast printing, direct contact of the
anilox

High throughput, low viscosity ink

Non contact, small ink quantities,
digital printing, low viscosity, slow
speed, high resolution
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@%2%8 PRINTING TECHNOLOGIES : MOST REPRESENTATIVE RESULTS PICU\@_

Screen-printing Gravure printing Slot-die coating
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CHARACTERIZATON TOOLS P'Ct\g [

Surface energy Surface analysis
(contact angle) (WYKO
Interferometer)
Thickness
measurement
(ellipsometer, Electrlca! tests on
profilmeter) devices
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COMPLEMENTARY TOOLSET: VACUUM DEPOSITION [plc? Q ]

Sputtering:

« TCO:ITO, ZnO

« Metal: Au, Ti, Cr, Mo, Al, Cu, Ni
* Thickness: 10nm to 1um

« RF,DC
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Cea COMPLEMENTARY TOOLSET: LASER ABLATION

Mask projection excimer laser ablation:

« Pattern resolution: down to 5pum (upon material)
« Alignment: +/- 5 um

« Ablated Material: Metal, TCO, polymer ...
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FROM PRINTED ELECTRONICS TO STRUCTURAL ELECTRONICS: BACKEND PROCESS [Pl@tl//_]
Laser cutting S2S film lamination
- CO, « Alignment: +/- 100 pm

 P=45W @ 10,4pm
 Speed: 1to 100 mm/min
« Optical alignment by camera : +/- 50um

« Materials: plastics (PET, PI, PEN, PC...) up to 3mm
thick
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H FROM PRINTED ELECTRONICS TO STRUCTURAL ELECTRONICS: BACKEND PROCESS PlCt\/‘G’

ACF bonding
 Pulse heat thermomode : 50mm x2,5mm

* Manual alignment down to an interconnection pitch of 100um
* Flex on plastic / glass / PCB / silicon
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H FROM PRINTED ELECTRONICS TO STRUCTURAL ELECTRONICS: BACKEND PROCESS PlCt\/‘G’

Pick & Place

« Highest accuracy: +/- 10um

* Die size: 0,27mm — 50mm

* Die thickness: 0,02mm — 7mm

« Bond force: up to 7,5kg

* Bonding heat: up to 350°C

Work area 320mm x 380mm

» Integrated pressure / time dispensing system

« Capabilities: die from wafer, waffle pack of feeder

g iz 3
m""m"ll ]

~
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FROM PRINTED ELECTRONICS TO STRUCTURAL ELECTRONICS: BACKEND PROCESS [Platl//.]

Thermoforming

» High pressure thermoforming (up to 120 bars)
for high geometrical accuracy

» Localized radiative heating with temperature
control on foil by IR camera

» High production throughput (~ 20s per sheet)

« Materials: thermosftening polymers from
125um to 1mm thickness

‘ 5"‘.’,‘,1

Transparent capacitive sensor

Antenna
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SOME EXAMPLES OF DISRUPTIVE APPLICATIONS PICt\/G/

S e i | . Resistive sensors
Consumer electronics o : ‘ (Temperature, Strain)

(Piezoelectric components
for haptic and louspeakers)

- i (4, s o o

) Large area sensin
Automotive & 8

Human machine
interface

Health monitoring

Stretchable
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Pictic.

@20 HOW TO COLLABORATE THROUGH A PROJECT ON PICTIC PLATFORM ?

0 1 3 + 5
year years years

Technical program built and validated together
Commitment to the content of deliverables, budget and associated schedule at the start of the agreement

Rapid implementation of skills 1 contract for 1 R&D topic 1 CEA single point of contact for all your
Establishment of executive and Structuring a joint Liten/partner team around
A" 4 monitoring committees common objectives
Agile management of the different themes
Tech transfer .
according to your strategy
\ V4 Tech transfer

v

Contract Letter '
Collaboration Agreement Framework Agreement

GTC (General Terms & MULTIPARTNER oA ot
Conditions AGREEMENT oint La
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CLA  Thank you very much for your attention!

@ didier.gallaire@cea.fr

9 17 avenue des Martyrs 38054 GRENOBLE CEDEX 9

@ Visit the virtual tour of PICTIC: http://pictic.cea.atwl.fr
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