New Light for Adhesive Curing
By Tom Molamphy, Phoseon Technology

New markets enabled by UV curing include dental composites, electronic “glob top” coatings,
medical and optical adhesives, DVD bonding adhesives, and many others. In the future,
adhesive suppliers and equipment manufacturers will work hand-in-hand to propel the industry
to meet its full potential. An enabling technology to fuel this growth is the advent of a new
ultraviolet light source that greatly increases the number of applications benefiting from UV
curing, while helping manufacturers of curing machinery cut lifecycle costs and eliminate

harmful curing byproducts.

Solid-state UV sources can produce UV light that is much purer
than that produced by lamp-based sources. Phoseon’s
Semiconductor Light Matrix (SLM) technology relies on a dense
array of light emitting semiconductor devices, packaged with micro
optics and advanced thermal technology in a micro opto-
electomechanical system (MOEMS) package (see Figure 1).

SLM arrays are composed of thousands of solid-state light
emitting devices, with tiny lenses to capture and direct the light
and specially-designed mounting substrates to transmit heat away
from the illuminated surface.

Figure 1. SLM arrays

SLM arrays deliver the curing intensity of lamp-based sources, with the cleaner, cooler, purer

light of a solid-state source (Figure 2).

Figure 2. SLM-based UV sources
produce light that is much purer (yellow
curve) in the UV range curve than light
from lamp sources (green curve).

Controlling the amount of light is critical for pressure-
sensitive adhesives (PSA). Figure 3 llustrates the
tradeoffs between UV cure intensity and critical properties
of the adhesive. Too much UV energy reduces both the
tack and peel adhesion properties of the adhesive. On the
other hand, with too little energy there may be insufficient
cohesion and high temperature shear (i.e., too low a shear
adhesion failure temperature - SAFT). The plot shows that
there is an optimal range where the properties are

balanced to produce the desired effect. Figure 3. PSA benefit from precisely
controlling the UV curing light in the “sweet
spot” of the radiation range.
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Designing and maintaining a process within this optimum cure window is a perfect application
for SLM technology. The solid-state devices that comprise SLM emitters respond well to
precise electronic control and so their output can be selectively tuned to the proper levels
required.

For example, the ability for SLMs to be turned on and off during the curing cycle not only can
save money by reducing electrical use, it enables custom-tailored recipes for curing. Once an
SLM system is “dialed in” to the optimum cure parameters it can also be maintained within a
very tight tolerance.

SLM arrays can be constructed in different dimensions with different numbers of light sources in
order to provide uniform illumination over wide areas to serve different curing applications. See
Figure 4

Figure 4. Example SLM-based curing sources
(Phoseon Starfire modules)

SLMs require cooling at the devices’ mounting surface but not at the sources’ face, eliminating
the need for air movement between the source and substrate and consequently eliminating the
chance for contamination or disruption of the process environment.

All of this is proof that SLM technology has made significant advances in the curing industry, but
the next phase of growth may need to be facilitated by new formulations. Suppliers of photo-
reactive chemicals have responded over the past few decades by developing photoinitiators that
react well with the more popular mercury-based arc lamps. While these chemistries usually
work with solid-state sources like SLM devices, they are not always ideal for SLM technology.
On the other hand, the results of field trials show that materials that are optimized for UV SLM
technology not only cure six times faster, they often cure with better results.

Arc lamp technology began the path of innovation by promoting UV as a means to reduce
dangerous emissions from the curing process by eliminating solvents. Now, the torch has been
passed to SLM technology to remove mercury and ozone from the process while increasing
efficiency and decreasing lifecycle costs.
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