Investigation of ink-jet

¥ printed lacquer systems
- for coating applications
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Challenge

Ink-jet printed, defect-free coating ¢

How to do it¢

C

o How fo test it
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Adapted from : https://phys.org/news/2015-05-inkjet-kesterite-solar-cells.html
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Adapted from : www.123rf.com/photo_60720011

» Electrical engineering

= Coating over energized nodes
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Electrical Shock Hazard

» Different thicknesses (Thickness on Demand)




» Electrical engineering

= Coating over energized nodes
= Thickness on Demand
= Defect-free ¢

= How to testit ¢




(D Prepare single layers by spin coating

(2) Repeat for multi-layered coatings

(3) Replace spin-coating by ink-jet

(4) Validate the multi-layered ink-jet printed coatings
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Initial coating investigation
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» Rheology and surface energy

10000
1000
100

10

Complex viscosity [mPas]

1
1 10 100 1000 10000

Frequency [Hz]

Adapted from : https://www.cscscientific.com/csc-scientific-blog/initiation-to-contact-angle
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FIB microscopy — after spin coating 9
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Ink-jet coating investigation
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= Drop watching
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Ink-jet coating investigation
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= |nk-jet optimization
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Tests usually designed for 1 layer

Multilayer coating ¢
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= Curing optimization - Successtully printed multilayered samples

100 pm EHT = 15.00 kv Sample ID=C1 ™
WD= 85mm Date :13 Nov 2020 |/ { MICROSCAN
Signal A= NTS BSD  File Name = 1232-29_142086-07 tif ~E- 1 BERVICE £A

SEM microscopy — after inkjet 14



= Adhesion tests

IPC-TM-650 - Tape Test for Additive Printed Boards
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Testing multilayered coatings

SRS o iR A S R s

9 ,, ¢

£

= Dielectric breakdown strength measurement

i |

UBD I coating

ASTM D149 or IEC 60243 Standard 16
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= Dielectric breakdown strength results
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Testing multilayered coatings
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Number of consecutive layers

« Non-linear DC breakdown strength decrease with the number of layers
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Take home message

* Ink-jet prinfing can be used for printing thicker coatings
« Quality control : simple for single layers

» Dielectric breakdown strength can be used for multilayer
coatfings’ QA/QC
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loana PREDA, PhD
iPrint Institute / HEIA-Fr
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