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Micromax™ Fodel® S2139

Electronic Inks and Pastes

Fine Line Photo-imageable & Cofirable Silver Conductor

Micromax™ Fodel® S2139 is a fine line photo-imageable and co-firable silver inner and via conductor specially
developed for chip inductor applications and LTCC-Low Temperature Cofired Ceramic compositions.

Product benefits

« Fine line and high density patterning

* Very low resistivity

+» One system for patterning electrode and filling via
* Precise conductor line edge definition

* Lead, Cadmium, Nickel and Phthalate free*

* Lead, Cadmium, Nickel and Phthalate 'free’ as used herein means that lead, cadmium, nickel and phthalate are not intentional ingredients in and
are not intentionally added to the referenced product. Trace amount however may be present.

Product information

Solvent or thinner Micromax™ 8250
Solid content 76 - 78" %
Fineness Of Grind, 4th scratch <6 um
Fineness Of Grind, 50% point <5 um
[1]: 750°C

Rheological properties
Viscosity 24 -36" Pas
[2]: Brookfield HAT, SC4-14/6R, 10 rpm, 25°C

Application technique

Mask mesh 325 - 400

Drying time 5-10 min
Drying temperature 50-60 °C
Recommended film thickness, dried 12-14 pum
Recommended film thickness, fired 7-9 um
Print resolution, lines <20 pm
Print resolution, spaces 20 pm
Leveling time 5-10 min
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Electrical properties

Volume resistivity <2581 pOhm.cm
[3]: 400pm x 17mm line

Storage and stability
Shelf life 6"l months

[4]: in unopened containers, from date of shipment, at temperature <25°C

Additional information
How to use Processing

« Using safe lighting

o To prevent accidental polymerization, handle Micromax™ Fodel®
materials under yellow or amber "safe lights" which have no UV,
violet, or blue light wavelengths. Use safe lights in all areas where
parts are printed, dried, exposed, and developed. Protect parts
from all sources of white light unless these sources are carefully
checked to ensure that they will not cause polymerization. To
determine whether while light is present in your production area,
turn off all yellow lights and look for any remaining white light.
(This assumes that there are no white light leaks from yellow light
fixtures).

« Substrates

o Properties were measured on 96% Alumina substrate fired in a
box furnace at 900°C for 30 minutes. Substrates of other
compositions like ceramic green sheets and from various
manufacturers may result in performance property variations.

« Printing

o Silver conductor Micromax™ Fodel® S2139 should be thoroughly
mixed before use. This is best achieved by slow, gentle hand
stirring with a clean, burr-free spatula (flexible plastic or stainless
steel) for 1-2 minutes. Care must be taken to avoid air bubble
entrapment.

o Print a single conductor layer with a 325 or 400-mesh stainless
steel screen. Ideal print speed is 3-5 in/sec using a single wet
pass. The weight of the printed wet film should be determined as
control to target the final conductor thickness.

e Drying

o Allow the wet print to level 5-10 minutes at room temperature. Dry
for 5-10 minutes at 50-60°C. Higher temperature or longer drying
times will deactivate the photosensitive system.

» Exposure
o Expose the conductor layer with the appropriate photo tool and a
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Hg or Hg/Xe ultraviolet light source (365nm). The recommended
exposure energy range is 100-300 ml/cm?.

« Development

« Firing

o The Micromax™ Fodel® S2139 fine line photo-imageable and co-

Properites

o The development process is conducted in a conveyorized, spray

development unit filled with 0.4wt% Na,CO; at 25°C. Total
development time will depend upon equipment design, spray
pressure, and Micromax™ Fodel® paste thickness. The total
cleaning time (TTC) for a dried, unexposed sample of the
conductor should be determined. The exposed conductor sample
should than be developed for 1.1-1.3x the TTC with spraying
pressure of 0.15-0.25 Mpa. The samples should than be rinsed
with water immediately after development, normally in the same
piece of equipment. The excess water in then removed by blow-
drying with ambient or warm air.

firable silver conductor is normally fired in a belt furnace. A
60-minute firing cycle with a peak temperature of 850°C for 10
minutes is recommended. However, depending on the
composition of green sheet, firing in a belt furnace at peak
temperature of 870-900°C for 1h is also possible with a separate
burn-out process in a box oven (400 °C/2h) before firing.

¢ Information in this datasheet shows anticipated typical physical properties
for Micromax™ Fodel® S2139 based on specific controlled experiments
in our labs and are not intended to represent the product specifications,
details of which are available upon request.

Storage and shelf life

Paste should be stored in opaque containers, tightly sealed, in a clean, stable
environment at room temperature (<25°C), and could be opened and handled in
yellow safe light areas (Micromax™ Fodel® safe lighting). Shelf life of material in
unopened containers is six months from date of shipment. Some settling of solids
may occur and compositions should be thoroughly mixed prior to use.

Safety and handling

For safety and handling information pertaining to this product, read Safety Data

Sheet (SDS).
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NOTICE TO USERS: Values shown are based on testing of laboratory test specimens and represent data that fall within the standard range of properties for natural material. These values alone do
not represent a sufficient basis for any part design and are not intended for use in establishing maximum, minimum, or ranges of values for specification purposes. Colourants or other additives may
cause significant variations in data values. Properties of moulded parts can be influenced by a wide variety of factors including, but not limited to, material selection, additives, part design,
processing conditions and environmental exposure. Other than those products expressly identified as medical grade (including by MT® product designation or otherwise), Celanese’s products are
not intended for use in medical or dental implants. Regardless of any such product designation, any determination of the suitability of a particular material and part design for any use contemplated
by the users and the manner of such use is the sole responsibility of the users, who must assure themselves that the material as subsequently processed meets the needs of their particular product
or use. To the best of our knowledge, the information contained in this publication is accurate; however, we do not assume any liability whatsoever for the accuracy and completeness of such
information. The information contained in this publication should not be construed as a promise or guarantee of specific properties of our products. It is the sole responsibility of the users to
investigate whether any existing patents are infringed by the use of the materials mentioned in this publication. Moreover, there is a need to reduce human exposure to many materials to the lowest
practical limits in view of possible adverse effects. To the extent that any hazards may have been mentioned in this publication, we neither suggest nor guarantee that such hazards are the only ones
that exist. We recommend that persons intending to rely on any recommendation or to use any equipment, processing technique or material mentioned in this publication should satisfy themselves
that they can meet all applicable safety and health standards. We strongly recommend that users seek and adhere to the manufacturer’s current instructions for handling each material they use, and
entrust the handling of such material to adequately trained personnel only. Please call the telephone numbers listed for additional technical information. Call Customer Services for the appropriate
Materials Safety Data Sheets (MSDS) before attempting to process our products.

© 2023 Celanese or its affiliates. All rights reserved. Celanese®, registered C-ball design and all other trademarks identified herein with ®, TM, SM, unless otherwise noted, are trademarks of
Celanese or its affiliates. Fortron is a registered trademark of Fortron Industries LLC. KEPITAL is a registered trademark of Korea Engineering Plastics Company, Ltd.
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