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user interfacing and printed electronics
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- ias D Thermoforming / Injection moulding
|

Solvent based
Dielectric
Dielectric for x-overs
- over-print protection ME772 ME775/ME776

Transparent
Conductor

)

Coryctor

RFID —NFC
- Antenna ME101
LED Attach
ME901

Interconnecting tracks
MEG02/MEG03 Ag
Dielectric
- under-print ME775/ME776
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Digital printing

Screen printing

SMART THINKING /N PRINTING



12 april 2018 - Veenefigaal = =
IISER rr?"; —
INIIERER P oy
INNERGAE PS

Processing — Screen printing DESTGEN A .‘

Engineering & Des

Screen Mesh

Squeegee——,
Screen

frame
Substrate Emulsion
Nest
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Ink .
pulse voltage
Nozzle — \
Piezoelectric
Droplet —— & transducer
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Processing — Drying and Curing

Product Solvent
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Dried/cured coating

Shrinkage solvent based materials during drying 50-70%
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Compatibility with substrate and other used products | B

Engineering & Design . -
eElectrical Properties

¢ Sheet resistance
e Dielectric properties

eMechanical Properties
e Adhesion/Cohesion
e Flexibility
e Hardness

eEnvironmental stability
e Heat
e Humidity
e Silver migration
e Resistance against solvents & chemicals
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Product Properties

Wet product
specification

Screen-, gravure-, flexo printing, or
other methods

For customer the cost in use (€/m2 or
€/part) is important

Solids, viscosity, flashpoint, coverage |

Application method

Selling price
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Product Properties — Sheet resistance

Rp (Q/sq/25um) =

m product resistance (ohm/sq./25um)
m track resistance (ohm)
- dry coating thickness (pm)

“ track width (mm)
track length (mm)

Rt*t*W
257L

12 april 2018 - Veenefdaal —
L l: a ,

-

=

S RE ;';.].'é.‘; s
N

Engineering & Design |« wd i

e _—

e

Calculation Example

. Atrack with a length of 100 mm and a width of 2 mm

is 100/2 = 50 sq.

. The track has a resistance of 3.0 ohm, which means

3.0/50 = 0.060 ohm/sq.

. The dry film thickness is 10 ym, so product

resistance is 0.060x10/25 = 0.024 ohm/sq./25um
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Product Properties — Adhesion testing I LN \
Adhesion according to ASTM-3359B Engineering & D SRS,

Appearance of the crosscut after X
adhesion test Rating

* 5B: no removal

5B No removal

* 4B: <5 % removed
*® * 3B: 5-15 % removed
- : * 2B: 15-35 % removed
28 2 * 1B: 35-65 % removed
1B ﬁ * 0B: >65 % removed
0B More than 65% removal
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Flexibility test 2000 grs Roller Flexibility test DIN 42115
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Silver Migration

How to avoid/reduce risk of silver migration
e No constant charge on the tracks
e Avoid absorption of moisture
e Protect silver tracks
e Upgrade track layout
e Use non-silver containing PTF inks
e Use better moisture resistant dielectric coating
e Do not print crossovers
e THP
e Old concept (separated circuits)
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Applications — Heating Elements

The following type of materials can be used for
producing printed heating elements

e Silver inks

e Resistive inks (carbon/non conductive blends)
e PTC inks

e Dielectric inks (protective layers)
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New developments — thermo-formable inks

Resistance versus elongation curves

Resistance (Ohm)

500

400

300

200

100

-l WIK20489-56A

WIK20549-28E versus WIK20489-56A

30 40 50 60
Elongation (%)
—— WIK20549-28E

70
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Courtesy Holst centre

Thermo-formed silver tracks
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