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SAES Group core business

SAES® is an advanced functional materials Group, specializing in
the development and production of engineered solutions for
industrial and scientific applications.

Key areas of focus include:

* GETTER COMPONENTS & PUMPS for high and ultra-high
vacuum conditions in particle accelerators, analytical
instrumentation, semiconductor processing, vacuum
systems, and consumer electronics.

*  SHAPE MEMORY COMPONENTS & SYSTEMS for various
industries, including automotive and consumer electronics,
encompassing wires, springs, actuators, and valves.

*  FUNCTIONAL COMPOSITES & COATED FILMS for protective
packaging solutions.

e ZEOLITES for Innovative Applications: Zeolites are versatile,
non-toxic materials used in protective formulations for
electronics, high-barrier packaging, antibacterial coatings,
and UV boosters for cosmetics.
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SAES Group / Corporate Overview

SAES Group worldwide

1 670

IIII:::::IIIIIIIIII L] ::I:EEEEE:I lllllllll.:: a ::::-------- employees

120 Mio €
revenues of the Group

a 8
______ production sites

worldwide

Total quality management

all the Group factories are certified according to
proper ISO/DIN standards related to their own
business field.
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Getters for optoelectronics hermetic packaging
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SAES Group / Optoelectronics Packaging

Requirements for optoelectronics hermetic packaging

®  Hermetic packaging in photonic devices is a key-step to obtain good quality, reliable and stable performances (optical, electrical)

" Packaged photonic devices may suffer problems related to gaseous contaminants: H,O, H, and volatile organic compounds (VOCs)

“ Gaseous Contaminants Induced Problems

Laser Diodes VOCs Performances degradation

Laser modules, Optical devices Moisture Condensation, oxidation, corrosion on contacts, shorts,
swelling
Optical transmitters/receivers, . s . . . :
) . Moisture, Hydrogen Oxidation, corrosion, swelling, dark current increase; electric
Transceivers, Multiplexers, etc. . .
changes, signal attenuation
Optical fibers Hydrogen Signal shift & attenuation, moisture formation

Critical levels of main contaminants in devices
H,O > 5000 ppmv H, > 1000 ppmv
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Gas sources inside the package

Moisture

= By-product of die attach adhesive curing

= Desorption from porous or polymeric materials
= Reaction of H, with oxide layers

= Contamination of backfilling gases (N,, air, He)

Hydrogen

Desorption from:
=  Metals
= Plating

Volatile Organic Compounds (VOCs)

Desorption from:

= Glues

= Epoxies

= Contaminated surfaces

Image from www.sandia.gov

In order to keep the resulting gas load under the critical level,
high performance selective getters are needed
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ZeDry® getter films

ZeDry-H2
Getter for H, and H,O

ZeDry-M
Getter for H,O

ZeDry-VOC
Getter for VOC and H,

ZeDry getter film
on a kovar lid

Image from www.sandia.gov
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ZeDry® getter films

BASE MATERIALS

®  Lid substrate: kovar, ceramic, glass, Ti, Al

®  Lid plating: gold, nickel

ZeDry GETTER CHARACTERISTICS

®  Solventless formulation

®  High decomposition temperature: > 300 °C: Compatible with laser/seam welding sealing processes
® Reversible getter: Lids can be handled in ambient air and re-activated

¥ Water uptake is stable up to 80 °C - 100 °C device operating temperature

PROCESS STEPS

®  ZeDry Getter activation: in Vacuum — N, —dry air oven, 100°C — 200°C, few hours

®  Lid assembly to the housing

®  Seam welding / Laser welding (hermetic packages)

|

Using SAES epoxy active barrier sealants (non-hermetic packages)
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SAES Group / Optoelectronics Packaging

ZeDry® getter films
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ZeDry-H,

Getter solution for H, and H,0O

ZeDry-VOC

Getter solution for H,0 and VOCs

ZeDry-M

Getter solution for H,0
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Nominal moisture capacity: 13%wt
Nominal hydrogen capacity: 40 Ncm3/g

H, and H,O sorption is not competitive

Nominal moisture capacity: 8%wt
Nominal capacity for VOCs: 5%wt

VOCs and H,0 sorption is not competitive

High Capacity getter

Nominal moisture capacity: 15%wt




ZeDry® getter films

Input power (mW) Solid angle Incidence (°) Reflection (mW) Reflectivity (%)
20
Blank sample

(kovar/steel lid) 22,5 8,102 40,51%
o | 45 10,256 51,28%
67,5 13,641 68,20%

Input power (mW) Solid angle Incidence (°) Reflection (mW) Reflectivity (%)

20
Zedry®-M

(black) on lid 22,5 0,026 0,13%
ack) on i 2 o o
67,5 0,084 0,42%

Zedry® black getter coatings are effective in reducing scattered light
and stray light improving the performances of the optical systems.

a) Light reflected from Blank sample
b) Light reflected from Zedry-M Black coating
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Thank you for your attention

WWW.saesgroup.com
getters _dispensers@saes-group.com
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