
 

Universal ink for microcontact printing

June 1 2006

"Printing" on the micrometer scale is the technology of the future for the
production of the electronic components used for such things as flat-
screen monitors or (bio)sensors.

Metal surfaces a few tens of square centimeters in size can already be
structured without much experimental difficulty through a combination
of microcontact printing and an etching process. Researchers are
currently working to develop a simple production technology that is also
broadly applicable for large surfaces. A team at Philips Research in
Eindhoven in the Netherlands has now developed a universally
applicable “ink” for microcontact printing.

The first step in microcontact printing is the production of an
elastomeric malleable stamp by means of a mold. The stamp is then
loaded with a special “ink” and is pressed onto the metal surface to be
printed. The ink sticks to the metal surface and reproduces the
microstructure of the stamp in a monomolecular layer. This monolayer
acts as a corrosion-resistant mask in the subsequent etching process: the
coated areas are not affected, whereas the metal in the uncoated areas is
etched away, transferring the microstructure to the metal.

Precious and coinage metals are both used, as are materials with oxidic
surfaces, such as silicon and aluminum. Each type of surface requires a
different type of ink to stick to it: precious and coinage metals need ink
molecules that can be bound by means of a metal–sulfur bond. Oxidic
surfaces bind molecules with an acid functionality, such as carboxylic
acids or phosphonic acids. Substrates that have different types of metals
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on their surface are thus not easy to structure.

Also, identical structures cannot be transferred onto different substrates
with the same stamp, because once loaded, the stamp cannot be
“washed” off and loaded with a different ink easily—and production of a
new stamp is the most expensive part of the process.

The researchers led by Dirk Burdinski have now developed a universally
applicable ink. It consists of a mixture of both types of ink, sulfur-
containing octadecanethiol and octadecanephosphonic acid. When
polydimethylsiloxane stamps are loaded with this ink, both types of
metals can be structured.

The individual components of the ink are selectively transferred to their
corresponding surface without interfering with each other. This universal
ink is potentially also useful for the coating of microfluidic systems on
diagnostic chips, as these often have inner wall structures made of
different materials. Also electronic component blocks requiring good
adherence of the protective coating to different components could thus
first be homogenized at the surface, allowing for better sealing.
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