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Three Elements of a Micro
3D Printing Platform

By Julia Hider
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Producing a micro part such as this drug
delivery device via traditional machining
methods is very challenging. Specialized
optical systems, machine components and
materials have made 3D printing a viable
alternative to micromachining.
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Avi Cohen, executive vice president at
Nanofabrica, says that the company’s
Tera 250 DLP 3D printing platform has an
optical system sharpness that delivers a
pixel size of 1.9 microns and a layer thick-
ness of 1 micron. The machine also has a
rigid granite table and specialized servo
elements and controls that enable precise
movements for accurate, high-resolution
micro parts.
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Micromachining is a very specialized, challenging operation, so it’s natural that companies
that require it are looking for an alternative. Those companies include both makers of tiny
parts and the producers of molds with tiny features for tiny parts. “In micro-parts, some-
times the features and details are nearly impossible, or very difficult, or very expensive to
produce,” notes Avi Cohen, executive vice president at Nanofabrica, which produces the
Tera 250 micro AM system. At first, 3D printing might not seem like an
obvious alternative process for producing such tiny parts, given that
machining is an operation more associated with precision and fine
detail. But, according to Cohen, the Tera 250’s optical system, its ma-
chine platform and the company’s specialized materials have all been
developed to address specific challenges of micro 3D printing.
Optics: Digital light processing (DLP) systems such as the Tera
250 rely on an optical system that projects onto a resin vat and cures
the part layer-by-layer. The resolution of this system determines the
resolution of the part and, at the small scales of micro 3D printing, this
becomes critical. Nanofabrica’s co-founder and CEO, Jon Donner, used
his background in optics to develop a smart, adaptive optical system
for the Tera 250 that enables the machine to print very small, highly
detailed and accurate parts. “Every print, the machine adjusts itself and
confirms, so it’s a closed loop,” Cohen says. “We are confirming the focus and then project-
ing, not just projecting regardless to what happens.” This optical system sharpens detail to
a pixel size of 1.9 microns and a layer thickness of 1 micron for accurate, high-resolution
micro parts.

Machine Design: In addition to a specialized optical system, 3D printers that
operate on a microscale also need to be very stable and capable of making fine, accurate
movements. To address these challenges, Cohen says the Tera 250’s construction includes
a granite table for rigidity and accuracy. The granite itself doesn’t expand and contract
like metal, ensuring the machine remains accurate. In addition, the
machine itself has specialized servo elements and controls that enable
precise movements. “The maximum error in the movement will not
exceed 100 nanometers,” Cohen says.

Materials: Nanofabrica currently produces two materials in-house
for the system. The company started with an ABS for its popularity,
chosen to “attract as many customers as we could,” Cohen explains.
The second is a composite material, a polymer reinforced with
nanoparticles made of glass, ceramic, zirconia or a mixture of the
materials. “Our technology allows us to develop and print different
types of composite materials,” Cohen explains. “You can generate new

levels of materials and families that didn’t exist before.” This is because
DLP doesn’t use a nozzle that could be clogged by the particles. The
nanoparticles are also small enough that they stay dispersed throughout the vat of resin
instead of sinking to the bottom. The composite material is stronger and more stable than
ABS, and can withstand higher temperatures and wear better as well. The original goal for
the development of this material was to produce more durable micro mold inserts that
could last for thousands of shots instead of hundreds, although applications extend to
production parts as well.

These three elements have helped 3D printing expand into industries where micro parts
are common, such as electronics and medical. Examples Cohen cites include the tooling
used in making computer chips, components that need to be made to much the same preci-
sion as the chips themselves. He also gives the example of a micro 3D printed drug delivery
device — it’s the diameter of a match and has 580 holes that are 50 microns each.
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Micro 3D printing is also finding applications at different stages of
the part production process, he notes. It enables companies to iterate at
the prototyping stage before investing in tooling and processes involving
more costly micromachining. From prototyping, companies can easily
make the jump to short-run production. “Since the parts are so small, it
doesn’t matter if you place hundreds on one printing job,” Cohen says.
“And, in terms of cost, each part is maybe one gram, so the material
consumption is relatively low.” Furthermore, these parts generally don’t
require much postprocessing — just a rinse in alcohol and removal from
the build plate. And any support structures on such small parts are also
small and, therefore, easy to remove either in the alcohol or with air

pressure. The result is multiple valid paths to mass production using
micro 3D printing. Directly making a large run of parts this way is a

possibility “becoming much more valid,” he says. The other path: Companies can 3D print Micro 3D printing can aid users by providing
micro molds. In fact, Nanofabrica initially released the Tera 250 as a platform for print- prototyping and short-run production capabil-
ing micro mold inserts. However, Cohen says that currently just half of the company’s ities, while also giving users the ability to 3D
customers are using the system to print micro molds, while the other half are using it for print micro molded inserts using a reinforced
part production. /M composite material. Cohen says that while the

Tera 250 was initially designed for micro mold
production, half of its customers are using the
machine for part production.
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