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NovaCentrix Offers Photonic Soldering Solution
Feature Interview by the I-Connect007
Editorial Team
The I-Connect007 editorial team spoke with
Stan Farnsworth and Dr. Rudy Ghosh of NovaCentrix about their photonic soldering solution, a process they adopted from their photonic curing tools. The nascent technology has
the possibility to be disruptive as it potentially
offers quicker speeds better suited for high volume and uses less energy in heating.

Barry Matties: Can you give us a brief overview
of your background and technology?
Stan Farnsworth: I’m the chief marketing officer

and one of the founding members going back
to 1999 for the predecessor company. We’ve
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been focused on printed electronics for close
to 15 years now, starting with electrically conductive inks as an implementation of the nanomaterials and nanoparticles that the company
was formed to produce.
As we got involved in electrically conductive inks, we realized that, for the industry
to move forward, there needed to be a way
to develop, dry and center those inks into a
useful, conductive product for low cost, but
also flexible, substrates. It involves different
kinds of plastic polymers, textiles, and even
paper. It’s very much a departure from the traditional FR-4 kind of electronics materials that
are traditionally used in the industry.

Dan Feinberg: We see some pretty significant
changes in soldering. We went from hand sol-
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We’ve been working very closely with our
partners at the Holst Center in the Netherlands. They need to be mentioned as being the
early developer.

Dr. Rudy Ghosh: One of the biggest challenges
that are our technology partners and customers have faced is connecting these components
to the substrate. Working with partners, we
have realized that—for a lot of these things—
the solutions pretty much have to come from
us. That’s why we have worked with our technology partners to make photonic soldering a
key solution and even further make printed
electronics ubiquitous.

Stan Farnsworth
dering to wave soldering, which took a decade
or so. Then, we went from wave soldering to
surface mount. While that was a slow transition, it seems to have sped up. The mindset
with regard to the industry now being open
to change in soldering is something that will
greatly accelerate the acceptance of photonic
curing and soldering.

Stan Farnsworth: We realized that we could take
the equipment that we use to make the nanomaterials and pivot that technology into a new
product. That is our photonic curing product
under the Pulseforge® brand. Those tools use
flashes of broad-spectrum light energy from
near IR down to UV.
Dr. Rudy Ghosh is with us today as
well. He’s the technical program lead for
solder-ing. He is one of the senior members
on our applications team and is leading the
charge with developing the technology of
the solder-ing. Working with some of our
partners, we realized that the photonic
curing tools could be used for soldering.
Over the last couple of years, we got to the
point where the tools could deliver the right
kind of energy profile for soldering.

Farnsworth: We sell to R&D, and we sell a different, related platform for production. It’s probably not a big surprise that most of the production implementations have been in Asia.
We see more R&D tool sales in Asia as well.
But for some time, the R&D tool sales were primarily in the United States and Europe with
occasional production tool sales. Asia is where
most of the production tools are located.
Ghosh: It might be a good point to separate
out photonic curing versus photonic soldering.
They are both light-matter interactions. However, the timescales and energy densities that
are required are very different.
Matties: How would you describe that trend?
Where does it cross over?

Farnsworth: We began floating the idea of this to
folks that we were working with. We then started
talking about it at some of the printed and flexible electronics conferences, maybe as much as
two years ago, to see if there would be any kind
of reception to this. We found a lot of interest.
That was an important part of our market.
We encountered two or three major opportunities in consumer electronics and medical
devices that had relatively near-term product launch dates they were trying to hit. They
were having some challenges engineering the
solutions that their marketing teams felt were
needed. We weren’t far enough along to be
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able to satisfy that need yet, but that was a
strong indicator we were going in the right
direction.

Matties: What are the key drivers behind this
technology in terms of benefits?

Ghosh: If you think about some of the thermally
unstable substrates—such as polycarbonate,
which is used for thermoforming—these go in
cars. In the automotive industry, the requirements for electronics are much more stringent
than they would be for a normal consumer
electronics product. When we’re talking about
automotive, this is mostly driven by companies with new form factors and new places
where electronics can be put.
If you think about speed, a complementary
technology to us is laser soldering. Nearly
everything that can be done by photonic soldering can be done by laser soldering. There’s
no denying that. The speed, though, is three
orders of magnitude slower—especially as
electronics get smaller and as more and more
components go on a panel. If you’re going terminal by terminal, either you need dozens of
lasers working at the same time—which drives
the cost up—or you’re proceeding slowly—
which reduces your units per hour and drives
the cost up. Photonic delivers a broad window
of light, and anything that needs to get hot
gets hot.

Matties: Would this be better suited than laser
for a high-volume production environment?

Ghosh: Absolutely. Especially if you have a huge
panel of micro LEDs on PAT that goes on a billboard that is 48 feet by 96 feet, for instance.
The number of LEDs is enormous. You’re not
going to be able to do that fast with lasers, no
matter how many lasers you use. Our tools are
designed to be modular, delivering wide panelsized amounts of light at a time. That’s an
advantage we have over lasers.
Second, if you want to move from one component to another, moving parts are involved—a
level of complexity that’s not ideal for production. The third part is, the soldering technol49
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Dr. Rudy Ghosh
ogy that we are talking about is pretty much an
on/off technology. Whenever the light is on,
things get hot. Whenever the light is off, things
do not.
The speed is obviously the advantage, but
there’s also the benefit of saving on huge
amounts of energy. You’re heating up only
what you need to heat up, which might only
be a few centimeters in an area. As the industry moves toward higher speed, a completely
new form factor, and the push toward green,
energy-efficient factories, the technology we
have developed so far is a huge winner.

Happy Holden: When I think of soldering, I
think of lead-free solders or tin-lead solders or
bismuth solder. When you say photonic soldering, like lasers, does this use the standard
lead-free SAC305?
Ghosh: Yes.
Holden: Is the solder put down in conventional
thicknesses by screening, or is this a special
solder that’s a nanoparticle that you guys
developed?
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Ghosh: All of our work so far has been done

Ghosh: Exactly. IR heaters are designed specifi-

with conventional off-the-shelf solders. We
have done SAC305—anything from Type 3 to
Type 7. We have done single solder balls and
tin-bismuth in a wide variety of sizes. We want
this to be as widely available as possible to
customers.
It takes years for companies to qualify a solder type and the supplier. We have gone to our
initial customers and told them, “Give us the
solder that you have, and we will use that.” We
are working with technology partners developing specific solders for a variety of applications. Our technology partners have been
very impressed with how well this technology
works with conventional solders, plus with
solders that are being specifically d esigned
for laser soldering or some other technologies
as well.

cally to be absorbed by polymers, solvents, and
organics. That’s how they are designed. That’s
why they work so well for drying applications.
You cannot keep a PET substrate under most
IR heaters because the PET is again designed
to absorb in the IR area. Ours is white light. We
do have some IR component, but it’s significantly less compared to the visual part because
it’s a broadband light source, we also can filter
out different spectrums of light if needed. You
can cut out the UV, the visible, and the IR. That
allows us a level of selectivity.

Feinberg: What if the light were only able to

converted for the reflow process. The amount of
energy that the whole thing is exposed to is not
because the other parts of the substrate are still
seeing this energy. It’s letting it pass through. In
our design, we use something called a “beam
dump.” The energy that we’re delivering needs
to go somewhere. A lot of that energy that is
being delivered gets dissipated.
Keep in mind that this is pulsed white light.
The pulsing is very important here. If you’re
going to put in the same amount of heat without the heat being lost, you are cultivating too
much energy, and you are going to destroy
everything. Even with PET, there are two things:
first, the light has been converted to heat, and
second, that heat is now trying to find the best
thermal pathways. One of the pathways it sees
is to go through the solder and make it reflow.
We are bringing in light and it is converted to
heat, but then it’s all about the substrate, component, solder, and conductive pathways. The
substrate can be paper, fabric, or TPU.

hit the solder at the very top? Let’s say that
the solder joint was down in a cavity created
by solder mask. Can the eutectic point still be
reached throughout the solder joint?

Ghosh: We are using a white light source, so
it depends on the size of the cavity. Nothing’s
beating physics. There’s going to be shadowing, etc. However, if a few microns or larger,
then yes, it will go into that cavity, and it will
heat up the solder. Again, this is a light initiated process, but this is a thermally driven
process.

Feinberg: It’s thermal; it’s not a photoreaction.
Ghosh: Correct. The light is only to bring in
the energy. That light gets absorbed, scattered,
etc., and then turns to heat, and that is driving the whole process. That’s why we can use
completely conventional solders. The solders
are still using the same energy.

Holden: When you consider how much energy
goes into an infrared reflow oven, the photonic method can’t be requiring the same total
energy. You’re not heating the substrate. This
is more a surface phenomenon.

Holden: Would it be akin to the energy of con-

densation soldering where the heat is only
applied to the surface of the solder—not the
entire one?

Ghosh: The amount of energy that is absorbed and

Holden: I’m a big believer in the future of
printed electronics, especially for disposable
medical electronics.

Ghosh: That has been one of the main drivers

for this technology: making disposable systems
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that are highly reliable. You can do a lot of
these things with ACFs and ACPs, but they’re
not as reliable. Solder delivers interconnects
that cannot be matched with anything else. To
our thinking, we are here to provide a solution
that is equal or better.

Feinberg: Is the heat generated only on the con-

ductor, not on the dielectric?

Ghosh: Heat is generated in anything that is
absorbing. You can make a dielectric that is
dark in color that will absorb and get hot. But,
in most cases, your dielectric layer is clear and
doesn’t get hot.
Feinberg: If you have a photocurable coating
like a solder mask, does this add to the cure of
the solder mask? In other words, would there
be any thermal change to the solder mask
except the immediate solder mask that is right
next to the conductor?
Ghosh: It shouldn’t because, first of all, if the

solder mask is of a specific color—such as
green—if you think about the visible spectrum,
yellowish-green is pretty much the predominant
color in the visual spectrum. It’s mostly going
to reflect that light back directly. The only light
that it’s going to absorb is the UV part, which
was what is used to run the photoactivation.
Those photoactivation steps are usually selflimiting. Once it’s done, it does not continue
further. Again, if you make that solder mask
black, then it becomes a problem, and then we
would have to most likely put a mask on top of
that. But if it’s in those areas where it normally
has the yellow screen, it’s great because it’s
going to reflect most of that spectrum anyway.

Holden: When do you sinter instead of solder?
Ghosh: The first step would be to sinter after
you put the conductive tracks. You sinter that,
make them dry, and make them conductive
compared to bulk metal. Then, you stencil the
solder, you pick and place the components,
and then do the reflow. They are two different steps with different timescales and energy
52
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requirements. If I bring in the same amount of
energy on a wet ink as I would for the solder,
it is going to completely destroy the metal. The
amount of solvent that’s in a conductive ink
would cause it to explode violently, and your
tracks would not exist anymore.
But the ability to take it the liquidus temperature and then ramp it up much higher than
that temperature over less than a second and
drop it quickly allows us to have these intermetallic formations that are thin and continuous. Also, the cooling down process is in the
seconds. When you turn the light off, there’s
no energy left behind. That allows us to have
this nice, granular microstructure that makes
the solder joints very strong.

Holden: We have an enormous problem with

conventional lead-free soldering for very
expensive military and high-reliability products
in that holding a temperature at 230–260°C for
the amount of time necessary for reflow has
been breaking the microvia joints. Photonic
soldering doesn’t heat the substrate to anywhere
near those temperatures. We’re talking about
some of the most expensive electronics in the
world, and if there’s an alternative method of
soldering that does the solder of lead-free but
doesn’t heat the substrate, that’s an enormous
advantage that nobody else has.

Ghosh: Absolutely. The big advantage is that

we are bringing enough energy for the solder
reflow, but not enough energy to heat up bulk
material. Some of our tools heat up thick metal,
which is mind-blowing, but that’s a different
regime. That is a very specific application that
could see the advantage of this. This process is
self-limiting: once it becomes this nice solder
joint, now it has a good thermal pathway, and
it does not get much hotter. It does not give out
heat to everything else that is not metal around
it. It’s trying to find as many metal tracks to go
around and get that to even temperature.

Matties: With respect to what Happy is talking about regarding quality improvement,
have you done any laboratory testing to talk
about the quality and structural difference?

REPRINTED WITH PERMISSION
Ghosh: For the solder joints, we have. For it to

be trustworthy, we needed to go to a third party,
so that’s what we have been doing recently.
What we have heard has been encouraging so
far.

Matties: Are you marketing your findings to
OEMs?

Farnsworth: I expected there would be one particular segment that was more interested or
less interested, but we’ve had a nice reception
from all stages in the process.
With photonic curing, it’s been similar. In
some cases, the adoption was driven by the
product designers who drove this requirement
into their supply chain, requiring them to work
with us to produce the new products. We’ve
had other implementations driven by the manufacturer, who then said, “Here’s the capability we have.” We’ve also been brought into
deals by other electrically conductive ink manufacturers. We’re open to all of these kinds
of engagements, and that’s one of the things
that’s interesting about this.
We’re well aware of the challenges in pushing technology, and we think we have a unique
value proposition with the history of the company, the engineering capabilities of our team,
and our materials processing background. I’m
so thrilled and honored to be able to work with
these folks every day. It’s delightful to be able
to work with customers; it makes us feel good
that we can help.

Photonic soldering allows standard lead-free solder
to be cured on low-melting-point plastic films in
a matter of seconds.
can incorporate that as part of any specific production implementation.

Matties: I would think that with Industry 4.0
and the smart factory, you’re considering all of
that in your software integration.

Matties: Is this equipment conveyorized?

Farnsworth: We’re learning a lot, and we have
a product roadmap. We have two or three customers who are pretty vocal in asking when
their tools are going to be ready. We’re focused
on getting a baseline functionality deployed for
them, and it will be neat to see where the market evolves and what kind of functionality gets
worked into our product roadmap.

Farnsworth: The production tool that we’re

Matties: In what region is the first equipment

launching this summer is conveyorized. It’s
fully SMEMA compliant and designed to fit inline with a manufacturer’s existing hardware.

Matties: Are there any inspection modules
attached, or do your customers care about that
function?

Farnsworth: Our initial product is not launching specifically with an inspection module, but
we have the capability to include that, and we

being placed?

Farnsworth: The first tools are going to Europe,
interestingly, and the U.S. and Asia.
Feinberg: Gentlemen, thanks for your time.

This has been very informative.

Farnsworth: You’re welcome.
Ghosh: Thank you.
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