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Ceramic electronic components by inkjet printing
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Ink-Jet Printing : generalities A software adapted to all the applications:

3D micro- = % Patented technology CeraSlice
L / (PCT/FR04/02150)

v* Slicing software v Specific tools for MLCC components
@ ¥ High level of flexibility and freedom in printing parts v" Convenient for experimental designs in fabrication
X @ Design 3D component @ select every parameters for each material

Multi-nozzles printheads {
Specific inks
(metal, ceramic..efc.)
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Main Results
MLCC Thick Films HTCC
@ Progressive fabrication without moving the sample I :Q.L\g components on dense ceramic substrate (] W/AI,O, tracks

@ Ceramic cover @ second electrode

Test Vehicle #1

v Good continuous and crack-free tracks
v'Al,O, ratio 72 = no cracks after sintering but
substrate torn on the edges

v'Al,O, ratio 7 = tracks conductivity N (better
when tracks are buried)

@ Internal dielectric
layers

v" Automatic change of printhead for use of both inks
v" High precision for electrode printing : 120 pm margins respect

@ First electrode
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(€] Complete component : 15 electrodes
Height ~ 800 um '

Filled via by W/ALO

v Good droplet positioning, excellent repeatabilily‘
v Good line definition

v Crack-free parts Demonstrator v/ About 10 pm thick | Chuck
v Straight sidgs in the 3 dimensions v Reproducible manufacturing H |
v’ Use of a removable organic substrate=> no v Crack-free green and sintered tracks |
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binding after sintering . v Vias (60 & 200 pm) can be filled by ink jet printing process
. . . v 9
vRequired thicknesses for internal electrodes and Tl el v When substrate taken off the chuck, filled vias stay on the chuck

: : v Good silver adhesion on the substrate 2 :
interi dielectric layers are reached v
After sintering ye v Correct conductivity after sintering Addition of a removable organic sheet between substrate and chuck

i Perspectives N\

MLCC Thick Films HTCC

» |dentify final metal ink

» Control dielectric properties

» Print completely straight parts

» Reach the same results on bigger components

» Develop new functionalities of CeraSlice too allow
printing of crack-free big parts.

» Make exactly the same parts as industrial actors today
by ink-jet printing

» Work on W/AIL,O, formulation (ejection is still too changing in time)
» Electrical chacterisation s of other test vehicles

» Sintering trials on other test vehicles

» Enlarge ink formulation so as it can be used for several
applications

» Improve vias filling

= Transfer Ink-Jet Printing process to industry
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