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Definitions - why use conformal =5
coatings or potting compounds? fue]I?HRmSﬂ( 5

,A protective coating that conforms to the contours of the PCB and components”

,Protective material is applied to electronic circuitry to act as protection
against moisture, dust, chemicals, and temperature extremes that if uncoated
(non-protected) could result in a complete failure of the electronic system®

,conformal coatings allow closer track spacing as they prevent current leakage
which, in turn, enables designers to reach new/higher levels of miniaturisation®

===p |ncreasing product lifespan / reliability of circuitry
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mmsssmp> [E|ectrochemical corrosion

Two basic conditions are required:

- Electron delivering metals (corrosive metal)

- Electron accepting metals / nonmetals
(electronacceptor)

- Presence of an electrolyte (moisture, water)

- A difference in potential

anode/
cathode
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: : waterdrop/film
Electrochemical corrosion

moving metal ions dendrite formation

cathode

anode: Me -> Me"ne’
2H,0> O,+4H" +4¢e
cathode: Me™ + ne’ > MeV

2H,0+0,+4e > +40H"
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waterdrop/film

anode cathode
protective coating
pch
°* bias °
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Conformal coating vs. potting? PEIERS

o Typically 50 - 100 pm (300 pum) vs. virtually unlimited thicknesses
o Primarily humidity protection vs. ,,heavy duty” protection (e.g. under water)
o Typically 1-pack system vs. 2-pack system

===> Basically the application determines the choice!
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Improve coverage in critical areas with new thin film coatings that
> gisplay slighlty raised level of thixotropy
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2-part potting compounds
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up to +90

+120 +130 +180 +250

°C

polyurethane resins

epoxy resins

silicones
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Selection chart wecir romeses PETERS?

Special Lacepers For Blectvuics

cold and thermo curing 2-pack casting resins and casting compounds:

Temperature range | Colour | Viscosity of mixturs | Shere hardness Product
rel trans | 2120 °C [mPag] * DIN 53505 name
lparency (1) 1503219 Shore & {soft) /
Share D (hard)
40 B0 120 130 165 200 500 1000 3000 6000 30 60 9030 60 =
=" 1 — 1 VT 3002 KK
1 21 o series
VT 3403
o dan &
e VT304 LS
Oty | e L]
VT 3407
] 1
O 75 42 series
z VU 4444731 SB-WB
3 u LY L]
VU345
E mm |[m X T
- VT 4452
5. =] | {oto 300 o570 series
e VU 4452/81 SV-HF iy
< m o " i
5 —— W W
§ pap|—HE—=L1 EF
VU 1356
=] 1A |
- mE ——— | VU 457
EEE| AL =1 series
[ CHES
] op L)
VU 4458/81 SVWHF
] 13 % | series -
VT 3000
i | O L &
VT 3002
g i | Ot & n
VU 4052
E b | m 2 5
& VU 4081 NV
1 i | m opie =
VU 4085
2 i | om 13 o 2| series
VU 4085/51 SB
i | m LA =
] ] ] VT 3601 E
5 I | Xt - & adkdtion erossinking
é =l | ~F
= | T VU 4692 series
H e (O 2200|860 = condane, crossinking
2 1 ¥ VU 4698
3 T (O P 3 condens. cross-inking
b VU480 E
] 1]
= e (O -1 |4 addtion eross-inking

* Compatathve viscoslty In mPas at 50 G n: waler: 1, cilve cil: 100, kimata Julce: 2000, honsy: 10000, jam: 50000
T = c08ling COTPOUNGS, Tanep.  E = elast K- cyskokar  SB - hardly Nemmabls  WE - weamer proot
LI -GSl COMPCUNdS, OFAQUE  HF = Nakoganies LS =g ammising SV - sell-axinguishing /21 - mising fatio 2:1
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Standard CC's

,High solids” }

4 N

Solvent-free:
UV coatings,
Water based ,hot-melt,

otting compounds

~0%
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Types of conformal coatings Sperialacke fur dic lekionik

T . . .y «

Distinction by ,chemical families

. —
Acrylic bay Epoxy based Urethane based @one basy

v" very fast drying v" easy handling v" good flexibility v" very high

v easy handling v good mechanical, | v good chemical temperature

v’ repairability abrasion and resistance resistance

v excellent elasticity chemical v" very high elasticity

v excellent TCR resistance v" good repairability

v" high moisture v excellent chemical
resistance resistance

v low cost

x high VOC x slow drying / cure | x slow drying / cure % handling can be

x sensitive to x hard to remove x hard to remove problematic
solvents (can also (repairability) (repairability) x limited adhesion
be viewed as % higher in cost
advantage)

UV-C load of 20,000 mJ/cm?2
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Types of conformal coatings Speriallcke fir die Flekronik
Film formation of physical Film formation of oxidative
drying coatings mﬁ? curing coatings ;ﬁ%ﬁﬁ?

ELPEGUARD® SL 1307/2 FLZ series
solvents

i1ttt

- G

ELPEGUARD® SL 1301 ECO-(BA)-FLZ series
= = =
44
1. physical drying
2. oxidative curing

physical drying
Stages of film formation -~ 4
polymer dispersions PETERS *

ELPEGUARD™ SL 1305 AQ-ECO series

dispersion wet film %
=0 -
during drying m

“flowing” resulting in
adry film

=4
Film formation of TWIN-CURE® PETERSF
I @
UV cure 1. Cross-linking reaction

Humidity

2. Cross-linking reaction
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Film formation of TWIN-CURE® PETERS *

Humidity

2. Cross-linking reaction
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SL 1307 FLZ/3
improved

standard

Coating profile after application
IDEAL

~ Coating profile after film
formation

MORE OFTEN THAN NOT
<« REALITY ...

»2agging” as a consequence
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c
=
13 VT 3402 KK-NV-HH |« »  FP 309-1109
@ Improved Thixotropised
% thermal stability,
high hardr.less,. Catalysed
reduced viscosity
A\ 4
FP 310-0201
VT 3402 KK-NV-HE |« VT 3402 KK-NV-UVP »  FP 310-0505
Higher flexibility . Improved
thermal

uv protectiorgtabi"ty

VT 3402 KK-ALU [« VT 5402 KKK > VT 3402 KK-NV-LT
Improved WU SA0E LR Extended pot life
adhesion on

T

1

1

! aluminium
: Non-flammability according to UL 94 V-0
1

r 1
'Under development| €~ ===-==---=------ VT 3402 KK-NV-SB
L ____ 1
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Application of resins - bubble formation gauEkIrngmSmk

Occurance of (air)bubbles is the most common and most annoying
potential issue during processing of transparent 2-pack resins and
can have various causes!
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‘—Comp. B —— Comp. A+B

—+—Comp. A Unmixed comp. A
- (,dead zone")
Unmixed material "Dead zones" after mixing

© Lackwerke Peters GmbH + Co KG, Hooghe Weg 13, 47906 Kempen,
Tel.: +49 (0) 2152-2009-0, Fax.: -70, peters@peters.de, www.peters.de



>4
Application of resins - bubble formation PETERS 7

moisture wrong mixing not evacuated optimum

on substrate ratio A: B processing
dry for 30 min verify ratio A : B apply vacuum of
@ 60T and mixing 30 mbar after mixing
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Application of resins - surface defects fauE;I;ngmSmk

too much product cured at too high
prepared at one time a temperature

process smaller avoid curing above
guantities 60 T

Speziallacke i die Elektronik

Al Susann, Processing nstructions for the
Wepuran casting resins
of the serias VT 3402 KK
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Example of a setup for evacuating air from a mixed casting compound

Exsiccator: Woulff bottle Vacuum gauge VAC Laboport membrane-
Exsiccator lid DN300 (safety bottle) Connections for vacuum vacuum pump
with tube NS 24/29, Novus hose with 8 mm interior Type: N816.3KT.18
Outer diameter 380 mm diameter Vacuum abs. 20 mbar
Inner diameter 332 mm Scale from 1020 to 0 mbar  Capacity 16 I/min

3 Unit of 10 mbar
Exsiccator base DN300 . :
with tube NS 24/29, Novus Dimension 80 50 x 190
Outer diameter 380 mm
Inner diameter 332 mm,

Height 283 mm

Each with stopcock adapter
NS 24/29

@ Hilger & Kem
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Newest developments PETERS *

ELPEGUARD® TWIN-CURE® DSL 1707 FLZ

e One-component, based on silicone, solvent free

e “micro-encapsulation” possible

e dual curing mechanism; UV cure at 3000 mJ/cm?2 + humidity reaction
e high temperature resistance (180 °C), excellent chemical resistance
e UL approved (UL 746 E)

p——  lceyele ——
T, ’_‘ /'—
T

u bt d
| time [min]
— 1, — i, f— 1

temperature [°C|
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WEPURAN casting compound FP 312-0813 “Top-Coat”
e Opaqgue, solvent-free 2-pack system on polyurethane resin basis

e top-coat for a surface, potted with VT 3402 KK as light diffusor
disc on LED bars

e smooth diffusion of light

o the intensity of the light diffusion
can be varied by the layer thick-
ness applied

e easy to process with a mixing ratio
of 2:1
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WEPESIL Silicone casting resin VT 3602 KK

o adapted for the use in optoelectronics, in particular for coating
High Power LEDs

e high optical temperature stability of 150 °C

e even in thick layers and under continuous
high temperatures very high
transparency throughout the
complete visible wavelength
area; excellent stability against
yellowing

e Vvery high elasticity and tear
resistance
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© Lightconstructor

© Lightconstructor

Example of using VT 3402 KK-NV with
hazing paste TP 3492 (1 - 10%), hand-rail bridge

© Lightconstructor
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Mixing of our Wepuran casting resins of the series VT 3402 KK
with the dyestuff concentrates™ and the hazing paste TP 3492 LS

desired total quantity in grammes 100
desired colouration™ in % 5
desired hazing in % 7
Component A 40,1
Dyestuff concentrate™ 5.0
Hazing paste TP 3492 LS 7.0
Compenent B 479
Total 100

* applies to the dyestuff concentrates FK 3432, FK 3452, FK 3462 YG and FK 3462 DG

Directions for use:

Enter the desired total quantity of casting compound and the desired colouration / hazing in
(total maximum 40 %) in the grey fields.

If no colouration or hazing is desired please enter zero.

After confirming the input (press Enter) the lower table shows the necessary quantities of
each component in grammes.
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© Daktronics

Thank you!
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