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When it comes to soldering, there are the tried-and-true technologies. But new challenges 
in packaging, materials, and sustainability may be putting this key step into a state of flux. 
In this issue, we explore some of the emerging soldering technologies.
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Nolan’s Notes
by Nolan Johnson, I-CONNECT007 

Soldering 
Technologies

The QWERTY keyboard is an anachro-
nism, yet it is ubiquitous. It was conceived 
in the early 1870s by Christopher Latham 
Sholes, and finalized by the Remington Com-
pany in 1878 for use in mechanical typewrit-
ers. It’s 150 years later and that keyboard lay-
out is still arguably the primary interface to 
our data-driven world. Other keyboard lay-
outs—the Dvorak, for example—are reputed 
to be more efficient, faster, and given to less 
hand strain. But QWERTY, with all its foi-
bles, persists, relegating the other keyboards 
to niche status. Quirks and all, no one can 

deny that the QWERTY keyboard gets the 
job done, and well enough that the world 
resists the change.

There are schools of thought that solder-
ing methods are similarly anachronistic but 
still useful enough not to be worth chang-
ing. While that may be true, I see that sol-
dering technologies are experiencing signifi-
cant changes. It might not be apparent on the 
surface, but changes are afoot, and there are 
some disruptive things underway as well.

Photonic soldering, for example, provides 
capabilities that traditional methods don’t. 
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Mike Konrad’s column delivers an inter-
view with Dr. Nava Shpaisman, strategic col-
laboration manager at KLA, on advanced 
packaging technologies coming out of semi-
conductor. Some folks in the EMS provider 
space have stated that they don’t see why semi-
conductor packaging work matters to EMS  
companies. I would respond that such an 
opinion is short-sighted. Read Mike’s inter-
view (and our coverage of advanced packag-
ing and heterogeneous integration over the 
past couple of years) carefully. The changes 
will put stress upon pick-and-place at both 
extremes, large and small; surface planarity 
will become a key issue to yields. Substrate 
materials will change. Identical packages 
with even more configurations will stress 
component management and MES systems. 
The power and heat management these 
chips require will change bills of materials 
and assembly processes in new ways. These 
methods will move into our basic consumer 
microprocessors. Even photonic intercon-
nects are moving to the high-performance 
chips—now that’s definitely disruptive. If 
you’re an EMS supplier, you will be affected; 
that’s why we cover the topic.

Soldering is the heartbeat of assembly, and 
new developments are taking place to match 
the rest of the innovation in electronics. It’s 
certain we will revisit these topics again, so 
let us know what you want to read about. We 
constantly ask, “What do we want our read-
ers to learn?” but what we value most is when 
you tell us what you want to read. I look for-
ward to hearing from you.  SMT007

Traditional technologies are also adding 
capabilities, responding to changing market 
needs.

Now, it seems simple and obvious that if 
component packaging trends weren’t shift-
ing, soldering technologies would not need 
to adapt. BGAs are getting huge. Recently, I 
was discussing the 100 mm and larger BGAs 
with a CEO of an EMS provider, and he  
said the joke is that some of these compo-
nents are bigger than some of the boards 
going through the shop. Funny, but true.  
His observation was that if the line could 
place the part, then soldering wasn’t an issue. 
Thermal coefficients and coplanarity issues, 
however, are growing concerns. Going 
the other direction, passives are becoming 
microscopic and LEDs are so small they’re 
difficult to handle.

We lead off this issue with an interview 
with Stan Farnsworth of PulseForge, who 
shares an example of how a photonic sys-
tem can handle those very small LED arrays. 
Our cover image is just one example of how  
photonic soldering can tackle applications 
traditional soldering methodologies would 
struggle with. Is photonic soldering the 
Dvorak keyboard of the soldering world? 
Today, maybe. But the future remains to be 
seen.

I’ve also heard that large hardware com-
panies, such as Google and Amazon, are 
encouraging the use of vacuum in convection 
ovens to eliminate voids. The story is that 
this technique increases yields and reduces 
the device’s power consumption. In the cell-
phone market alone, femtowatts of power 
reduction per phone accumulates across bil-
lions of phones to represent a (positive) dis-
ruptive drop in power consumption. Disrup-
tive solutions can come from small improve-
ments as well as innovative new technolo-
gies. Dr. Paul Wild of Rehm Thermal Systems 
examines the solder quality benefits of using 
vacuum and condensation methods in appro-
priate applications.

Nolan Johnson is managing 
editor of SMT007 Magazine. 
Nolan brings 30 years of career 
experience focused almost 
entirely on electronics design 
and manufacturing. To contact 
Johnson, click here.

https://iconnect007.com/column/131319/smt
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ple design dates to about 2021 or 2022, it still 
holds water today. 

Can you use photonic soldering for, say, nor-
mal surface mount components on FR-4?
Yes, although we don’t generally emphasize 
that as the lead-in engagement piece. We posi-
tion this as a technology for hybrid designs 
and fabrication, and companies may acquire 
our equipment to produce assemblies they 
are unable to build using traditional methods. 
Our equipment can be used alongside reflow 
ovens, and in some cases instead of reflow 
ovens. Having the option for both of those 
resources allows them and their clients, the 
product designers, to be more creative in how 
they do board layout and component selection 
and, ultimately, improve the cost and form of 
the products they make. For example, maybe 
they want to solder batteries directly into their 
device with our tools instead of using terminals 
and connections. There are design options to 
having both capabilities on hand. 

The feedback is that customers are impressed 
with the energy savings over reflow ovens, 
which is a consequence of how the heat trans-
fer is implemented. I was just looking at a 
model with a customer this afternoon, and 
even for a nine-second drop time, the Pulse-
Forge tools use 85–89% less energy. That can 
reduce the electricity cost from thousands of 
dollars to hundreds of dollars or less.

Not every customer or location is concerned 
about energy savings. But some customers are 
trying to shave pennies per item from their 
production costs to be more competitive glob-
ally or to improve their margins. Photonic sol-
dering tools provide an option for them. 

Besides energy, we had one use case recently 
in Asia regarding nitrogen. Reportedly, this 
customer had six to seven figures a year in 
nitrogen expenses. That seems like a lot. Our 
tools don’t require nitrogen because they’re 
so fast that there isn’t time for excessive oxida-
tion. The nitrogen savings alone would be the 
return on investment.

standing of the application cases, and the inter-
ests of the markets and customers. We’ve done 
a lot of work with customers with very specific 
use cases in the U.S., Europe, and Asia. They’ve 
been very open, and that has helped us under-
stand how we fit with their needs and opportu-
nities. In Italy, Germany, Belgium, Korea, Japan, 
Taiwan, and certainly in the U.S., we have strong 
engagements. Globally, we see some interesting 
dynamics, but what continues to be the most 
interesting to customers is the ability to process 
and solder materials that normally are thermally 
incompatible.

Our processing demo actually hasn’t changed 
over that time; it’s still that polymer leaf with 
the LEDs soldered onto it. It represents several 
capabilities that can go in different directions. 
One of those directions is flexible substrates. 

Photonic applications are a big topic in 
European industrial applications right now 
because they represent the ability to reduce 
energy use. The processing time is very 
quick, so energy use is very low, especially 
in comparison with reflow ovens. We have 
customers that are keyed in on the reduction 
in consumed energy. Other customers are 
building and/or expanding their roll-to-roll 
soldering production capabilities, and that’s 
also a fit for us. So, even though that sam-

Stan Farnsworth
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These tools have been in full-use produc-
tion for almost 10 years for cell phone displays, 
solar cells, a variety of RFID tags, antennas, 
and electronics applications. The soldering 
piece is what’s relatively new. The tools them-
selves are TRL 9. We already know what the 
maintenance costs are, and what service agree-
ments look like. All that maturity now comes 
to the soldering space. 

Soldering may be a new application, but 
when customers visit the factory, they see the 
results of 20 years of development, with tool 
sets that are multiple generations beyond con-
cept. The technology has been continually 
improved. We’ve been doing this for a long 
time now and it’s pretty astounding to see their 
reactions. The soldering application is what’s 
exciting to us. 

Is it feasible to use both soldering
technologies on the same board?
Absolutely, once photonic processing is avail-
able in the facility, and we see that type of use 
with customers as they run cases through this 
process. Maybe the test case is a product they’ve 
been producing for a satisfied client, but they 
need to take out a half-penny of cost per board. 
Do they need to change one of the components 
to make it higher performance, or add some 
functionality to an existing board through low 
temperature components? Maybe they need 
to increase throughput but don’t have room 
for another long oven, they’re removing some 
packaging around the component to create a 
slightly smaller total box size, or they’re shav-
ing the board thickness. Our tools have been 
used in all these scenarios.

Now they can take that same board and put 
in these additional components. We can mask 
the rest of the board, so it doesn’t even see the 
light. At a rate of a second or two per board, 
when loaded on a cassette, we can fire these 
things through the flash lamp almost like a 
deck of cards. Think of this as a secondary step 
that takes very little time and energy but can 
add tremendous value for their customer.

You have been researching where you 
thought the applications were, and where you 
actually found applications. Did they line up, 
or did you find a Venn diagram comprised of 
two separate circles?
Where we thought we would get good align-
ment—battery use and flexible substrates—
is where we see a one-to-one alignment. That 
has been excellent. Another hot topic has been 
wearables.  Now, my sense is that the wearables 
community has been trying to understand the 
functionality necessary to create a “buy me 
now” proposition with customers.

We’ve worked with organic-inorganic com-
binations, and another idea extends that a 
step further: biological-type materials such as 
enzymes on chips, lab on chip, and so forth. 
These are another type of hybrid devices, which 
likely would not be able to withstand a jour-
ney through a reflow oven, but still need to be 
bonded using electronics best practices to the 
circuit materials. Photonic soldering can do this 
work. The total exposure time is very short, and 
that changes how these materials can be used. 

Are wearables still looking for that killer app? 
Yes, I think so. As that market matures, I con-
tinue to throw these advanced application 
teasers out there (and maybe this is just a per-
sonal project of mine). 

Even though both are illuminated by the process-
ing flash, the temperature rise of the solder is faster 
than that of the substrate due to the higher optical 
absorption of the solder. The solder will melt and 
reflow before the substrate is damaged.
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Do you offer photonic soldering as an 
occasional service? Can someone use it 
as an outside service when they need it? 
We like to sell equipment, of course, and some-
times the process to get there involves doing 
work at our facility. We generally will offer a day 
or two with no charge for those who are com-
ing to our facility to understand the impact and 
how it aligns with their particular kind of work. 
That’s relationship building, and validating the 
technology. Come see us in Austin. Bring some 
samples, we’ll get lunch, and see how the equip-
ment works with your concept and your materi-
als. We always encourage people to bring more 
samples than they think they’ll need because 
we can move through them very quickly. When 
you see photonic soldering in person, it’s more 
impactful than you might think. 

We also do test drives for a couple of days vs. 
buying the tool outright. Sometimes, the eval-
uation consists of a few days or weeks of pro-
gram development effort, and we put together 
a reasonable quote package that makes sense. 
We often see transitions into our technology, 
so we draw up a 100% lease-to-buy program. 
This can be extremely helpful because those 
initial funds often come out of an operating 
budget instead of a capital equipment budget. 
Then when it becomes a capital equipment 
project, it’s a lower capital equipment price, 
so everyone wins. We’re just trying to get the 
tool into the customer’s facility. Once the tool 

gets to a customer, then other groups can see 
and use it. If they’re an EMS provider, other 
customers can see the kinds of work it can do. 
That’s where awareness propagates. 

You’ve been working with semiconductor 
applications. Do they use your technology 
for direct wafer bonding?
That’s exactly the application that we’ve been 
working on: advanced packaging. Even before 
we started with our In-Line tool set—which 
launched just before the pandemic—we had 
customers in Japan interested in delaminat-
ing, debonding, temporary die attach, and then 
reattachment projects. There were also projects 
related to wafer thinning and wafer processing.

One application involves micro-LEDs. Plac-
ing those micro-LEDs off a wafer and onto a sub-
strate for a display can be very challenging.  We 
realized that temporary debonding was a beach-
head application in the semiconductor space. We 
can’t pick-and-place every single one of these lit-
tle guys onto the display one-by-one with any 
sort of reasonable time and accuracy, so our 
technology can do the whole lot as a batch. The 
wafers are held onto a carrier plate with an adhe-
sive. The wafer is then processed, moved around, 
and strengthened through attachment to this 
carrier plate. Eventually, it needs to be removed 
from the carrier plate: Either the wafer needs to 
be removed from the carrier plate, or the remain-
ing die after removing the wafer needs to be 

removed from the carrier plate.

I’m imagining the wafer attached to the 
carrier plate in such a way that those 
micro-LEDs are against the carrier 
plate. As you lift away the substrate, 
you’re leaving all your components on 
the carrier plate in an orderly fashion.
Right. Maybe you just want to thin the 
backside of the wafer, but you need some 
way to hold it while you do the thinning. 
Those are both viable use cases.

At this point, the processing is com-
plete and now you will take the wafer off. 

The PulseForge® Soldering In-Line, with NovaCentrix 
proprietary high-intensity thermal technology.
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The established technology is laser removal. 
Lasers scan across and through the (transpar-
ent carrier) plate, and the energy from the laser 
causes the adhesive to separate from the wafer, 
or the plate or the adhesive itself will vaporize. 
This is a pretty well-known technique. There are 
a handful of companies that have provided these 
specific kinds of adhesive materials. From our 
customers, our material partners, and from our 
own testing we’ve learned that we can remove 
the wafer with a small number of stitched flash 
exposures instead of having to use a rastering 
pattern. We can just pop the wafer and/or com-
ponents off at the same time. The LEDs don’t 
have to go through individual pick-and-place. 
They can be placed en mass where needed. 

That’s a lot more effective. 
Furthermore, one of the byproducts of laser use 
is that laser beams create an ash residue which 
lingers on either the wafer or on the carrier glass. 
The ash is a contaminant and must be removed 
with some form of washing. The washing step is 
bad because that’s another operation. Washing 
also increases the use of water in the semicon-
ductor manufacturing process. Mind you, semi-
conductor is a space desperately trying to use 
less water in the manufacturing process. 

How does that residue happen? It’s because 
the uniformity of energy density across the 

small beam is a Gaussian shape; there are lit-
tle edges where it’s not quite as intense. When 
those edges cross the material, they don’t bring 
all the material up to the clean removal temper-
ature. They’re only partially cooked, in other 
words, which leaves an ash. The adhesion may 
have released as intended, but there’s still a bit 
of residue there. Our tools don’t have that.

Photonic processing also has an edge effect, 
but it’s a much larger overall uniform temper-
ature process area. Inside this uniform area, 
everything gets to target temperature so there’s 
no ash, and that means there’s no contaminant 
or washing step, so the water consumption and 
time for processing the water wash goes down. 
All of that is a happy story. 

The combination of no ash, plus the throughput 
that we talked about, make for very compelling 
concepts. But the economics are really favorable 
as well. We have partnered with a couple compa-
nies doing semiconductor integrations, and we 
are selling debonding tools into the semiconduc-
tor space as a drop-in to existing semiconductor 
processes. We’re not redesigning semiconduc-
tors, rather we’re working in an existing market 
space that is under some very intense geopolit-
ical pressures right now, with massive invest-
ments in new facilities, and upgrading previous 
facilities’ capabilities. This is good timing for our 
tools to augment and make improvements. 
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As PCB fabrication and assembly progress, 
what will the marketplace for photonic  
soldering look like in five years?
We will see continued growth and adoption 
in those same areas. We’ll be five years further 
down the road in that debonding application, 
so there will be more traction there. We’ll be 
further ahead in connecting batteries directly 
on FR-4, with manufacturing roll-to-roll, IoT, 
and with wearable applications. We are watch-
ing for new applications on the horizon that 
will continue to grow even as we gain penetra-
tion in these cores.

One of the applications we’re watching is the 
advanced packaging space because it’s a highly 
innovation-driven space right now. There are 
large sums of money going to a collective of 
institutes either forming a new innovation eco-
system, or building an improved manufacturing 
industrial infrastructure regionally.

How many thousands of companies will 
be involved? It’s huge and complex, both in 
the technical complexity piece, and also the 
robustness of that supply chain. We see the 
substantial investments going in and we think 
that there are a lot of opportunities for the kind 
of thermal processing that we offer.

The die attach wafer bonding process is 
a known area of entry. Also, the photonic 
tools can cure polyamide in a few minutes 
vs. 20–60 minutes or longer of careful cook-
ing time. Having this kind of thermal process-
ing capability allows even more innovation in 

other aspects of advanced packaging, 
in addition to the shockingly simple 
temporary debonding plug-and-play 
that we talked about. So, we’re really 
watching advanced packaging and get-
ting involved.

I still think there are opportunities 
in the hybridization of bio-inorganic 
technologies. It will happen at some 
point, probably more than five years 
down the road, though. 

Can you foresee a traditional EMS 
supplier making the choice to go 100%  
photonic? Is that a viable choice for them? 
Yes. One reason that the markets for certain 
kinds of products like wearables are being held 
up is precisely because of a lack of manufac-
turing infrastructure to execute these prod-
uct designs. Some producers are quite coura-
geous and are getting funding to bridge that 
gap between concept and production piece. 
Some institutes like NextFlex in California 
already have an incredible collection of tools 
and expertise to boost crossing that gap.  Pho-
tonic processing is a part of that solution.

We will continue to see demand on the mar-
ket side grow. As that demand grows, the small 
percentage of applications that exclusively 
require the use of photonic processing, which 
today is maybe 5%–10%, will become a sub-
stantial number of projects. There will be an 
opportunity for companies to specialize. 

All these things come together with our dif-
ferent kinds of placement models. We get it 
that it is a step for these companies to go into 
the use of photonic processes like soldering. 
We want to work with them, get a set of cir-
cumstances together, let them get one of these 
tools into their manufacturing ecosystem, and 
try to have an impact.

Stan, thank you for this conversation. 
It’s been very enlightening.
Nice to chat with you, Nolan.  SMT007
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Feature Article by Dr. Paul Wild
REHM THERMAL SYSTEMS GMBH

When soldering electronic assemblies, the 
focus of the vacuum application is on the 
removal of volatile substances from the solder 
joints and the associated reduction of pore for-
mation. Particularly in the thermal manage-
ment of power electronics components, pores 
can cause so-called hotspots with higher tem-
peratures due to their poor heat conduction. 
These hotspots can lead to overheating of the 
components on the one hand and to thermally 
induced destruction of the solder structure 
on the other. Vacuum soldering is used in the 
production of assemblies in the field of power 
electronics (e.g., inverters for electric cars and 
renewable energy sources).

Figure 1 shows various SMD components after 
soldering with and without vacuum. A compar-
ison shows that with a vacuum of 10 mbar, both 
the number of pores and the pore area can be 
drastically minimized. In the case of flat solder 
joints, such as QFNs or Si chips, a low propor-
tion of pores results in better thermal perfor-
mance as well as less tilting of the component.

In addition to temperature profiling, the neg-
ative pressure in the vacuum chamber and the 
duration of the negative pressure are also set 
during vacuum soldering. Figure 2 shows the 
influence of these parameters on the propor-
tion of pore area in the thermal pad of a QFN64 
component.

Overview of Soldering 
Systems With Vacuum

Figure 1: X-ray images of various SMD components after soldering with 10 mbar vacuum (top) 
and without vacuum (bottom).







DECEMBER 2024   I    SMT007 MAGAZINE    23

able heating and cooling ramps) are reproduc-
ibly controllable. A minimum of 0.1 mbar can 
be achieved. The heating plate is designed for 
temperatures of up to 752°F, which allows the 
use of higher-melting solders.

Condensation Soldering With Vacuum
System technology 

In the condensation soldering system shown 
in Figure 5, the soldering process takes place 
in a hermetically sealed process chamber: with 
the help of the thermally conductive medium, 
a liquid film builds up that surrounds and 
vaporizes the entire assembly. The vapor con-

denses on the assembly until a soldering tem-
perature of 464°F is reached (e.g., when using 
HS240). Rehm uses a patented injection prin-
ciple to better control the condensation phase. 
After the evaporation and heat transfer to the 
assemblies, the process medium is extracted, 
cleaned, and reused. The vacuum can be gen-
erated in the chamber in any process step.

Profiling
During soldering with the smart soldering 

system, the pre-vacuum can be used to remove 
outgassing released during the heating phase 
from the process area and prevent contamina-
tion or soiling of the surfaces. The main vac-
uum is used in the molten state of the solder 
to reduce the pores. With this system, the vac-
uum option is available for the entire duration 
of the soldering process, allowing very specific 
process requirements to be met. For example, 
by injecting the thermally conductive medium 
into the vacuum, a more even distribution of 
the gas (vapor) can be achieved, resulting in a 
more homogeneous temperature distribution 
over the height of a product. Figure 6 shows 
an example of how identical temperatures can 
be achieved over a height of 75 mm using com-
bined temperature-pressure profiling. This fea-Figure 5: A smart soldering system.

Figure 4: Temperature profile with pre-vacuum and main vacuum from a soldering process.
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ture allows three-dimensional soldering on dif-
ferent soldering levels without exceeding the 
maximum temperature or time via liquidus.

In addition to reducing the porosity, the vac-
uum in the smart soldering system also con-
tributes to the complete drying of the ther-
mally conductive medium residues. Partic-
ularly in the case of components with many 
cavities (such as connectors) in which the 
medium accumulates, the vacuum prevents it 
from being carried away1.

Convection Soldering With Vacuum
System technology 

Convection soldering is the most used sol-
dering process in electronics production. 
Around 80% of all soldering systems in elec-
tronics production are based on this heat trans-
fer principle.

As shown in Figure 7, the vacuum chamber is 
installed in a convection reflow soldering sys-
tem of the convection soldering system as a sup-
plement to existing peak zones. The mechanical 
design of the system offers the option of either 
using the vacuum or using it as a classic convec-
tion soldering system. A particular advantage 
of this system is the large number of hardware 
and software-based aids to make profiling the 

vacuum in the chamber faster and more user-
friendly. For example, the vacuum test method 
is used to determine the cycle time of the pro-
cess depending on the dimensions of the assem-
bly, the vacuum, the holding time, etc.

Profiling
Figure 8 shows the temperature profile of a 

convection soldering process with vacuum. In 
this application with 100 mbar vacuum, all pro-
file specifications (≤ 3 K/s heating, tL ≤ 90 s, 
TP ≤  464°F) were met. The temperature of the 

Figure 6: Temperature and pressure profile for realizing identical 
temperature curves with different product heights.

Figure 7: A convection soldering system.
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U.S. Navy, Lockheed Martin Skunk Works 
Demonstrate First Live Control of an 
Uncrewed Air Vehicle by UMCS and MDCX u
Powered by the Skunk Works® MDCX™ auton-
omy platform, the UMCS controlled a GA 
MQ-20 Avenger uncrewed air system (UAS) 
as it completed a live fly mission. This demon-
stration is a pathfinder that helps to advance 
the complex technology necessary to enable 
crewed and uncrewed teaming as envisioned 
for programs such as CCA and others.

Lockheed Martin and Anduril to 
Successfully Detect and Track Drone 
Threats in Middle East u
Lockheed Martin has successfully integrated 
the Q-53 multi-mission radar (MMR) with 
Anduril’s Lattice Command and Control (C2) 
environment during the U.S. Central Com-
mand Desert Guardian exercise held at Fort 
Drum earlier this month. 

Teledyne FLIR Defense Wins $91 Million 
Contract from U.S. Army for Black Hornet 
4 Nano-Drones u
Teledyne FLIR has received $25 million in ini-
tial orders that will cover delivery of the first 
tranche of Black Hornet 4 drones, as well as 
controllers, spare parts, and training.

Attention Students: NASA Launches Power 
Systems Student Essay Contest u
NASA’s fourth annual Power to Explore Stu-
dent Challenge kicked off on Nov. 7, 2024. The 
science, engineering, technology, and mathe-
matics (STEM) writing challenge invites kin-
dergarten through 12th-grade students in the 

United States to write an essay about a new 
nuclear-powered mission to any moon in the 
solar system they choose. Submissions are due 
Jan. 31, 2025.

Sikorsky, Rain Successfully Demonstrate 
Autonomous Flight u
Sikorsky, a Lockheed Martin company and 
Rain, a leader in autonomous aerial wildfire 
containment technology, successfully demon-
strated how an autonomous Black Hawk® heli-
copter can be commanded to take off, identify 
the location and size of a small fire, and then 
accurately drop water to suppress the flames.

An Update on USPAE’s Strategic Initiatives u
James Will, executive director of the U.S. Part-
nership for Assured Electronics (USPAE), 
provides this update on the group’s strategic 
initiatives. The organization, which is affili-
ated with IPC, recently transitioned to being 
a 501(c)(3). It is navigating through a dynamic 
landscape, working to enhance our micro-
electronics manufacturing capabilities includ-
ing PCBs, and adapt to emerging technology 
trends and market challenges.

DARPA Taps RTX to Strengthen 
Cyber Resiliency u
RTX’s BBN Technologies was awarded a con-
tract to support DARPA’s Compartmental-
ization and Privilege Management, or CPM, 
program. The CPM program aims to enhance 
cyber resilience by automatically subdivid-
ing software systems into smaller, secure com-
partments, preventing initial breaches from 
escalating into successful cyberattacks while 
maintaining system efficiency.

https://iconnect007.com/article/142955/us-navy-lockheed-martin-skunk-works-demonstrate-first-live-control-of-an-uncrewed-air-vehicle-by-umcs-and-mdcx/142952/milaero
https://iconnect007.com/article/143024/lockheed-martin-and-anduril-join-forces-to-successfully-detect-and-track-drone-threats-in-middle-east/143021/milaero
https://iconnect007.com/article/142730/teledyne-flir-defense-wins-91-million-contract-from-us-army-for-black-hornet-4-nanodrones/142727/milaero
https://iconnect007.com/article/142943/attention-students-nasa-launches-power-systems-student-essay-contest/142940/milaero
https://iconnect007.com/article/142989/sikorsky-rain-successfully-demonstrate-autonomous-flight/142986/milaero
https://iconnect007.com/article/142979/an-update-on-uspaes-strategic-initiatives/142976/milaero
https://iconnect007.com/article/142968/darpa-taps-rtx-to-strengthen-cyber-resiliency/142965/milaero
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concierge, white glove service. Sure, we’re a 
distributor in traditional form, we get supplies 
that manufacturers need quickly and competi-
tively priced, but we’re best working with cus-
tomers we have deep, consistent relationships 
with.

What does that look like when customers 
develop a closer relationship with you?
We shine with our specialized concierge-style 
customer experience. Primarily, we are seeing 
that procurement is broken from both a strate-
gic and tactical perspective: Procurement folks 
are resource-constrained and time-pressed, so 
they aren’t able to optimize and plan things out 
before there’s a problem. So, when procure-
ment acts in a price-myopic manner, it opens 
the door for risk in the supply chain. Cost 

avoidance issues are ignored, and those short-
sighted attempts at cost cutting can take the 
whole operation down. The worst thing that 
can happen to a company is when production 
goes down. It’s strategically stepping over dol-
lars to save pennies.

Does it move the relationship from reaction-
ary to proactive when you connect with your 
customers as a concierge?
Yes, that’s very much what I mean by con-
cierge. Once a customer-partner gets to the 
place of being open-minded, they might say, 
“Can you help us fix this procurement prob-
lem?” There’s obviously a trust element there 
that allows us to say, “Let’s look at your partic-
ular situation and see how we can continually 
improve and optimize, but also get organized 

Alex Corral
Account Manager
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so you are more resilient and have less fragil-
ity.” It can’t be one size fits all, and it can’t be 
one-off. Generally, this helps to have a proac-
tive approach because a partner is constantly 
and reliably keeping their eyes on the ball to 
make sure things aren’t dropped.

Seems that type of communication must
happen consistently on both sides of the 
relationship.
Yes. Both organizations must be constantly 
improving and communicating. It can’t be a 
project-based “set-it-and-forget-it” transac-
tional relationship. Our business is focused on 
being that partner that stays in touch. We seek 
to constantly improve processes, tools, people, 
and skill sets. This allows you not just to sur-
vive but go forward and thrive.

In our opinion, we need people, and this 
touches on sustainability. It’s not so much 
“We’ve got to save the world” as it is about 
change management. For example, right now, 
renewable energy is cheaper than fossil fuel 
energy. So, if you’re trying to stay with fos-
sil fuel energy it’s likely due to some resis-
tance to acknowledge the compelling nature of 
that sea-change. Having someone as a partner 
means being able to address constant change. 
Sustainability, technology, politics, and econo-
mies are all constantly changing aspects of real-
ity that need to be acknowledged, assessed, 
and addressed. That said, you can’t stick your 
head in the sand; you must have an answer for 
this just to survive.

I agree that the human touch, that person-to-
person relationship, is unique to doing your 
business well. What tools do you use to assist 
with that effort? Are you bringing software 
into play at Stellar?
Yes, quite a bit, but I’m purposefully not 
focusing exclusively on that. Technology will 
undoubtedly influence everything about how 
people work. My layman’s understanding is 
that machine learning and AI are trained on 
historical data. But we’ll still all have to depend 

on the human mind to deal with anything 
unanticipated and new. Anything truly dis-
ruptive or innovative will come from humans. 
And the only way to adequately deal with that 
change is with humans.

We only have to look back at recent history  
to see how much change we’ve already  
experienced. Take, for example, the decision 
to open the internet for commerce and the 
simultaneous introduction of browsers. Head-
lines proclaimed whole professions would  
collapse. Yet the browser became simply a 
new user interface with which to access the 
data that’s out there. When everything  
settles with AI, it will be seen as yet another 
user interface into the data set.
I think that’s completely correct. I don’t want 
to discount it. It is definitely a different tier. 
But for the most part, the necessary changes 
will be accommodated by smart people dedi-
cating their resources to constantly answer-
ing the question, “How can we address this?” 

“Our business is 
focused on being 
that partner that 
stays in touch. We 
seek to constantly 
improve processes, 

tools, people, and 
skill sets.”
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At Stellar Technical, we are spending our 
resources on software and other kinds of pro-
cess tools not just to keep up, but to go beyond 
the inquisitive bleeding edge. But at the end of 
the day, it’s always the people.

What does your ideal customer look like?
The ideal customer is one that we can work 
together with toward solving the broken pro-
curement situation. I’m more than happy to be 
a traditional distributor and do transactional 
sales, get you the lowest price, that kind of 
thing. However, that’s not the customer we are 
seeking to empower. Our ideal customers are 
deep partners looking to make both their situ-
ation and the ecosystem better.

Part of our mission statement is just to 
make the whole world of manufacturing gen-
erally better. I want to work with people who 
acknowledge that there are problems that they 
need to solve and that together we can work 
to solve those problems day by day. Maybe—
without a hint of irony here—we can make 
the world a better place by working together. 
Those are the kind of partners that I’d love to 
work with.

I think that’s the perfect place to wrap up this 
interview. Mike, thank you for sharing your 
company and that vision.
Happy to oblige, Nolan.  SMT007

Cristina Avila 
Customer Service Team Leader
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The semiconductor industry is at a pivotal 
juncture. As the traditional scaling predicted 
by Moore’s Law encounters significant physi-
cal and economic barriers, transistor density 
can no longer double every two years with-
out escalating costs and complications. As a 
result, the industry is shifting its focus from 
chip-level advancements to innovative pack-
aging and substrate technologies. This evo-
lution is driving the exploration of advanced 
packaging techniques, such as 2.5D and 3D 
architectures, and chiplet designs, all of which 

offer new avenues to continue performance 
improvements and overcome the limitations 
of traditional scaling.

Advanced packaging has emerged as a criti-
cal enabler in this new era, allowing multiple 
chips to be integrated within a single pack-
age, thereby enhancing performance, power 
efficiency, and overall system reliability. By 
stacking chips vertically or placing them side 
by side in a more connected manner, these 
technologies significantly reduce power con-
sumption, improve data transfer speeds, and 

The Era of
Advanced Packaging

The Knowledge Base
by Mike Konrad, SMTA
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enable greater functionality within a smaller 
footprint. This shift is not just about over-
coming the limits of Moore’s Law but redefin-
ing how electronic systems are designed and 
manufactured, setting the stage for continued 
innovation in high-performance computing 
and beyond.

I Invited Dr. Nava Shpaisman, strategic 
collaboration manager at KLA, to provide 
some insight.

Mike Konrad: How do you see Moore’s Law 
evolving in the context of advanced packag-
ing technologies?
Dr. Nava Shpaisman: Moore’s Law, which pre-
dicted transistor density to double every two 
years, has guided the industry for decades. 
However, shrinking transistors to minuscule 
sizes is no longer sustainable due to high costs 
and physical limitations. As leading-edge 
node architecture becomes more complex, 
integrating multiple dies into a single package 
becomes crucial.

Advanced packaging provides designers 
with a solution to overcome these limitations 
by arranging multiple chips in three-dimen-
sional structures and creating direct connec-
tions between them. An added advantage is 
the ability to place chips with different func-

tions close to each other, resulting in increased 
speed and reduced power consumption and 
cost. By simplifying multi-function devices 
into a single package, we can continue improv-
ing chip performance without solely relying on 
transistor size reduction. 

In addition to improving performance, 
power distribution and interconnect density, 
heterogeneous integration has also proven 
to be a cost-effective method for integrating 
multiple functions in packaging instead of on 
a wafer. With updated 2.5D and 3D architec-
tures serving various end-applications, hetero-
geneous integration continues to accelerate, 
opening endless possibilities. It’s also making 
it more challenging to attain reliable electrical 
connections between different components 
with varying process technologies.

What are the key challenges that the industry 
faces in this transition to advanced packaging?

Moving to advanced semiconductor pack-
aging involves several key areas. Compo-
nents are shrinking and becoming more pow-
erful, so managing heat dissipation becomes 
critical. Efficient thermal solutions prevent 
overheating and ensure long-term reliabil-
ity. Smaller components demand finer pitches 
and tighter spaces. Ensuring robust intercon-
nects while avoiding signal integrity issues in 
densely packed designs is a challenge. Integrat-
ing diverse materials (dielectrics, metals, and 
substrates) can cause reliability issues due to 
differences in coefficients of thermal expan-
sion (CTE), making compatibility and reliabil-
ity across material interfaces essential.

Handling ultra-thin substrates without 
compromising mechanical strength adds 
another layer of complexity. Advanced pack-
aging techniques involve complex processes, 
increasing manufacturing costs; achieving 
high yields during production is crucial for 
cost management. Validating complex pack-
ages requires advanced testing methods, and 
ensuring reliability throughout the prod-
uct’s lifecycle remains a persistent challenge. Dr. Nava Shpaisman
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Lastly, the availability of specialized materi-
als, equipment, and skilled personnel impacts 
the scalability and adoption of novel packag-
ing technologies.

Can you explain the significance of moving  
from traditional chip scaling to advanced 
packaging methods, such as 3D stacking 
and chiplet architectures?
While semiconductor chip transistor density 
increases, efficiency gains flatten. As Moore’s 
Law scaling slows down, designers are turn-
ing to advanced packaging to continue perfor-
mance improvements in end applications.

The simplest integration level is 2D, where 
multiple chips are placed side-by-side on a 
common substrate (usually a silicon wafer or 
organic substrate). Through the combination 
of multiple dies on a silicon interposer, 2.5D 
architectures provide electrical connectivity 
between the dies. Higher interconnect density 
is required for shorter signal paths.

The industry is shifting toward advanced 
packaging methods, such as 2.5D and 3D pack-
aging. The key to advanced packaging is het-
erogeneous integration, where multiple func-
tions originating from different chip technolo-
gies are integrated together in a single package.

3D packaging involves vertically stack-
ing multiple dies using TSVs (through sili-
con vias) to create a true 3D stacking struc-
ture. This will reduce the form factor and data 
transfer distances and improve the overall 
system performance. 

Chiplet architecture, on the other hand, 
breaks down a large chip into smaller, modular 

chiplets that can be combined in a single pack-
age to create a custom solution. This approach 
allows for increased flexibility and scalability, 
as chiplets can be mixed and matched to meet 
the specific needs of a particular application. 

By using chiplets—small, modular chips that 
can be combined in various configurations—
manufacturers can create highly customized 
and powerful high-performance comput-
ing (HPC) solutions. This approach not only 
improves performance but also reduces costs 
and development time.

These innovative packaging technologies invite 
novel ways to add more functions and optimize 
interconnect densities. They bring chip functions 
physically closer together to unlock computing, 
latency, and power advantages.

Overall, the industry is shifting from the 
system-on-chip concept to system-of-chips 
through disaggregation of functions previously 
built on a single die.

How do you think the shift from chip-centric 
to package-centric design impacts the overall 
performance, power efficiency, and reliability 
of electronic systems?
Today’s advanced graphics processing units 
(GPUs) are a great example of how heteroge-
neous integration makes possible the high-per-
formance architecture that’s essential for deliv-
ering AI-caliber computing power. 

GPU memory has grown by 16X over the 
past decade. This was achieved through high-
bandwidth memory-dynamic random-access 
memory (HBM)–DRAM) chips stacked on 
top of each other. Using advanced packaging, 

Heterogenous integration vs. chiplets.
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GPU packages integrate GPU processor chips 
and multiple stacked HBM memory modules 
in proximity inside the same package.

The challenge for packaging designers is bal-
ancing performance with power efficiency, and 
reliability. As we continue to see innovation 
accelerated in heterogeneous integration with 
new 2.5D and 3D architectures, the industry is 
developing more efficient ways to achieve high 
interconnect density to meet performance and 
cost requirements. 

Heterogeneous integration methods include 
hybrid bonding, embedded bridges, wafer and 
panel interposers, glass core substrates, and, 
in the long term, co-packaged optics. Each 
of these delivers breakthroughs in packaging 
interconnect density for chips targeting high-
performance apps.  However, they also pose 
new process and process control challenges 
across wafer-level packaging, assembly, and 
substrate manufacturing.

Many of the advancements achieved in pack-
aging will also target the substrate and panel-
level. For example, to support more connectiv-
ity over a smaller surface, advanced substrates 
are characterized by high layer 
count, large unit size, and 
fine lines. IC substrates 
(ICS) pose unique chal-
lenges for manufactur-
ers, specifically when 
it comes to patterning 
large unit size, high 
layer count, fine-line 
build-up film substrates 
of uneven topography.

In the shift to package-
centric design, ICS manufactur-
ing yield is key to achieving breakthroughs 
in performance, power efficiency, and reli-
ability of electronic systems. ICS manufac-
turers that want to accelerate their yield curve 
need to adopt increasingly high sensitivity for 
inspection, customized to account for different 
handling, noise sources, warpage, and thick-
nesses found in packaging applications. 

For manufacturers seeking leadership in 
packaging innovation, there is a significant 
opportunity to bridge methodologies across 
the three worlds of front end, packaging, and 
substrates. 

KLA’s process and process control method-
ologies bring the precision of front-end semi-
conductor manufacturing to the dynamic 
realm of customized packaging. Manufactur-
ers need front-end-like inspection and metrol-
ogy capabilities, which is what KLA provides.

What role do materials science and substrate 
innovations play in the future of semiconduc-
tor packaging, and which materials are 
currently leading the way?
Materials science and substrate innovations 
are crucial in advancing semiconductor pack-
aging technology. Choosing the right materi-
als requires balancing performance, reliability, 
and cost. Some advanced packaging materials 
include low-loss materials, which are crucial 
for high-frequency and high-speed applica-
tions. For mechanical stability and warpage 

prevention, these materi-
als must maintain a high 

Young’s modulus. 
While choosing the 

set of materials com-
prising the package, 
such as dielectr ic, 
molding compound, 

soldering material, etc., 
designers and manu-

facturers must match 
the coefficient of ther-
mal expansion (CTE) 
to the silicon die, to 
avoid structural fail-

ures such as fracture 
and cracking within the 

packaging during thermal 
processes.

In choosing among silicon, organic, or glass 
interposer materials, performance, reliabil-
ity, and cost must be considered. While sili-
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con interposers offer excellent electrical per-
formance and thermal conductivity and can be 
expensive and prone to warpage, organic inter-
posers are cost-effective and have a better CTE 
match with the substrate, but with lower ther-
mal conductivity. Glass interposers have supe-
rior electrical performance and a CTE closer to 
silicon. However, they are fragile and require 
specialized manufacturing processes.

Lastly, alternative bonding materials, such as 
bumping and Cu pillars, enable smaller pitch 
sizes. Through-silicon vias (TSVs) allow stacking 
dies vertically. However, there are challenges to 
consider, such as thermal management, reliabil-
ity, electromagnetic interference (EMI), cost-
effectiveness, and supply chain stability.

How does the trend of integrating more compo-
nents within a single package influence thermal 
management, and what innovations are being 
developed to address these challenges?

It is possible to shorten signal paths and still 
properly dissipate heat on a single die. How-
ever, multiple dies in a package require thinner 
substrates and dielectrics to ensure that signals 
travel fewer distances, which reduces thermal 
dissipation.

“In choosing 
among silicon, 

organic, or glass 
interposer materials, 

performance,  
reliability, and 

cost must be 
considered.”

Materials with similar CTEs minimize these 
stresses, reducing premature failure risks and 
other thermally induced effects, such as accel-
erated aging, reduced electron mobility, or 
analog or optical signal drift.

Heterogeneous integration requires a fun-
damental understanding of the thermal expan-
sion properties of every material. This could 
ultimately affect the packaged device’s reliabil-
ity and yield. That’s only part of the problem. 
Advanced packaging requires an understand-
ing of what else is near a chip or chiplet, and 
how those other elements are used. All of that 
needs to be modeled and simulated together 
using a realistic workload. Changes in comput-
ing requirements complicate this problem. For 
example, in data centers where generative AI 
has significantly increased the amount of data 
to be processed, the result is higher processor 
and memory utilization.

To achieve 3D IC integration, several key 
technologies are required, such as TSV, wafer 
thinning, and wafer/chip bonding. These tech-
nologies are important in providing thermal 
and electrical pathways between layers. 3D 
integration relies on TSV because it reduces 
package size and shortens the interconnection 
path. It allows shorter chip-to-chip intercon-
nections and a minimum pad size and pitch.

With components becoming both larger (e.g., 
for higher performance) and smaller (e.g., for 
IoT devices), how do you foresee packaging 
technologies adapting to this dual demand?

Semiconductor packaging technologies are 
evolving rapidly to meet the dual demand for 
larger, high-performance components and 
smaller, more efficient ones for IoT devices. We 
are seeing several key architectural approaches.

Technologies like 2.5D and 3D packaging, 
fan-out wafer-level packaging (FOWLP), and 
system-in-package (SiP) improve performance 
while maintaining a compact form factor.

Heterogeneous integration reconciles the 
dual demand for enhanced performance and 
compact form-factor.  This approach combines 
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different types of chips (e.g., logic, memory, 
sensors) within a single package. It enables the 
creation of multifunctional devices that are both 
powerful and small, ideal for IoT applications.

Flip-chip and wafer-level packaging offer 
higher interconnect density and better elec-
trical performance compared to traditional 
wire bonding. They are crucial for high-perfor-
mance applications and are also adaptable for 
smaller devices.

For IoT devices, the focus is on reducing size 
and power consumption. Advanced packaging 
technologies are enabling the production of 
ultra-small, energy-efficient chips that can be 
embedded in a wide range of devices.

These advancements are helping the semi-
conductor industry balance the need for both 
high performance and miniaturization, driving 
innovation across various applications from 
consumer electronics to industrial IoT.

FOWLP and FOPLP are two packaging 
technologies gaining traction recently. What 
are some of the drivers and challenges for 
these approaches?

With the surge in data-hungry applications 
like AI, where chips are larger, fan-out panel-
level packaging (FOPLP) technology is gain-
ing renewed attention. By utilizing larger pan-
els instead of wafers, such as 600-mm square 
panels, compared to traditional 300-mm round 
wafers, manufacturers can achieve significant 
cost reductions and boost production efficiency. 

Packages can be built in two ways. A foundry 
must decide whether to use the chip-first or 

chip-last method. The  
chip-f irst/RDL -last 
approach reduces pro-
cess steps and produc-
tion costs. Whereas a 
chip-last/RDL -first 
approach reduces risk 
of damaging an expen-
sive AI chip since its  
pads and RDLs are  
inspected and checked.  

When a bridge is used to connect mounted 
dies, both methods will probably be used: 
chip-first for the cheapest bridge and chip-last 
for the AI die.

Moving to panel-level packaging raises sev-
eral challenges, some of which are associated 
with the transition to panels, while others are 
also relevant to wafer-level packaging (WLP), 
but with amplified effects. One of the primary 
challenges is die shift (bridge), which can 
occur during the manufacturing process and 
lead to misalignment, affecting the overall per-
formance of the package. 

Warpage of panels after molding and redis-
tribution layers (RDLs) is another major 
issue. Warpage can cause difficulties in han-
dling and transporting the panels, misalign-
ment in the bumping, and potential defects. 
Due to the large size of the panels, handling 
and transport are challenging. Ensuring uni-
formity across the entire panel, especially for 
processes like coating, sputtering, and plat-
ing, is also critical.

Looking ahead, what do you envision as the 
next major breakthrough in semiconductor 
packaging, and how might it redefine the 
way we think about electronics design? 
Co-packaged optics (CPO) is an innovative 
technology that integrates optics and silicon 
in a single package. It addresses bandwidth 
and power challenges in next-generation data 
centers and cloud infrastructure. CPO com-
bines expertise in fiber optics, DSP, switch 
ASICs, and advanced packaging and testing, 

https://anysilicon.com/the-ultimate-guide-to-semiconductor-packaging/
https://anysilicon.com/the-ultimate-guide-to-semiconductor-packaging/
https://anysilicon.com/the-ultimate-guide-to-semiconductor-packaging/
https://www.deepblock.net/blog/packaging
https://www.deepblock.net/blog/packaging
https://www.deepblock.net/blog/packaging
https://www.deepblock.net/blog/packaging
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heat dissipation. The adoption of CPO is being 
driven by major industry players, and the tech-
nology is expected to grow significantly in the 
coming years. However, there are also chal-
lenges, including manufacturing complexity 
and the need for specialized equipment and 
materials. Addressing these challenges will be 
crucial for CPO implementation and wide-
spread adoption.  SMT007

Mike Konrad is founder and 
CEO of Aqueous Technolo-
gies, and vice president of 
communications for SMTA. 
To read past columns, 
click here.

to provide a disruptive system value. Copper 
interconnects are reaching their limits, and 
silicon photonics offer a solution with higher 
speed, longer reach, reduced latency, and 
energy efficiency.

This integration minimizes signal loss and 
power consumption, leading to faster data 
transfer rates and lower energy usage. CPO 
also provides increased scalability and design 
flexibility, allowing for the integration of mul-
tiple optical and electronic components within 
a single package. This is crucial for meeting 
data centers’ growing demands.

Effective thermal management is a critical  
challenge in semiconductor packaging. By inte-
grating optical components, CPO improves 

IPC hosted its Hand Soldering World Champion-
ship in Munich, Germany, at electronica Nov. 14-15, 
welcoming 14 competitors from 13 companies and 12 
countries worldwide. Skilled contestants competed to 
build an electronics assembly in accordance with IPC-
A-610 Class 3 criteria, and were judged on the func-
tionality of the assembly, compliance with the assem-
bly process, and overall product quality. The contes-
tants were allowed a maximum of 60 minutes to com-
plete the assembly.

Taking top honors this year were:
First place: Zhiheng Zhou, Jiangsu Jinling Mech-
anism Manufacture Company, China, scoring 801 
points out of the maximum possible of 816 points.
Second place: Roshan Dhyani, Barco Electronics 
Systems (P) Ltd, India, scoring 795 points out of the 
maximum possible of 816 points.
Third place: Stéphanie Devy, Thalès, France, and 
Regional Champion for Germany, scoring 795 points 
out of the maximum possible of 816 points.
IPC is grateful to the HSC sponsors for their 
generous support:
Gold Sponsors: Weller Tools and JBC Soldering
Silver Sponsors: ACB Group, Almit, Davum TMC, 
Optilia, SFM - Société Française de Microscopie, 
and Polygone CAO.

“IPC extends its thanks and congratulations to all 
the participants and their companies for their enthusi-
asm and commitment to taking on the challenge. The 
new competition board was very complex this year, 
and the contestants rose to the challenge with amaz-
ing performances” said Philippe Léonard, director of 
IPC Europe. “We look forward to seeing the first-place 
winners from each regional competition compete 
in next year’s Hand Soldering World Championship, 
which will take place at productronica.” (Source: IPC)

IPC Hand Soldering World Championship 
2024 Winners Announced

https://iconnect007.com/column/136429/smt
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Chapter 1
Low-temperature solders (LTS) continue to attract 
serious interest from the electronics industry. These 
solder alloys enable the use of lower glass transi-
tion temperature (Tg) substrates and components 
due to the lower processing temperature, promote 
long-term reliability by reducing exposure to thermal 
excursion, and enable organizations to meet sustain-
ability targets. Perhaps more significantly, low-tem-
perature soldering is an enabling technology that 
mitigates warpage-induced defects of the ultra-thin, 
high IO chip-scale packages used in complex elec-
tronic devices. Use of higher 
reflow temper-
ature Sn-Ag-Cu 
(SAC) solders in 
package-on-pack-
age (PoP) bottom 
and PoP memory 
technology can 
potentially result in 
soldering defects 
such as non-wet 
opens, solder bridg-
ing, and head-in- 
pillow.

The eutectic 42Sn-
58Bi alloy melts at 
138°C and has been 
considered for SMT 
soldering since the 
transition from  
tin-lead to lead-free solders. This alloy is quite inter-
esting as a solder, as bismuth is one of the few ele-
ments forming a solid solution in tin. Its binary com-
position, lamellar microstructure, and eutectic melt-
ing point resemble that of eutectic tin-lead. However, 
this first-generation LTS alloy lagged behind tradi-
tional lead-free alloys in solder joint thermomechan-

The Printed Circuit Assembler’s Guide to... 
Low-Temperature Soldering, Vol. 2

BOOK EXCERPT 

ical and drop shock reliability and limited thermal 
cycling performance.

The transition to lead-free solders was motivated 
by regulatory compliance, and SAC305 (96.5% tin, 
3% silver, 0.5% copper) was chosen as the best 
cost-benefit alternative. As the electronics industry 
evolved, so did solder joint reliability requirements. 
Since the first volume of The Printed Circuit Assem-
bler’s Guide to...™ Low-temperature Soldering was 
published over five years ago, considerable changes 
have occurred in low-temperature soldering. 

In [Volume 2], we 
examine the perfor-
mance and process-
ing of a fourth- 
generation low-
temperature solder, 
HRL3. We review 
the evolution of 
solder alloys from 
traditional eutectic 
SnBi solder to the 
fourth-generation 
HRL3 low- 
temperature  
solders, including 
key properties 
and solder joint 
formation. We 
focus mainly on 

the thermomechanical performance of third- and 
fourth-generation low-temperature solders for  
various package types and sizes. Readers will find a  
discussion of innovations and challenges for achiev-
ing optimal processing and electrical reliability  
properties in low-temperature solder pastes, as well 
as what is next in LTS and related research topics.

Continue reading...

By Morgana Ribas, Pritha Choudhury, Ramakrishna H V, and Rahul Raut
MACDERMID ALPHA ELECTRONICS SOLUTIONS

Hyperlink to: https://iconnect007.com/lts2
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Many of my friends say that I am an eternal 
optimist and that is probably true. I see things as 
they are and ask how they could be better. For 
example, I know that the relationship between 
the U.S. and China, at times, faces challenges. 
But as an optimist, I believe that regardless of 
the geopolitical arena, the companies in our 
industry can rise up and work together.

The PCB industry is often referred to as the 
backbone of modern electronics, and so the 
collaboration between China and the United 
States, the world’s two largest economies, plays 
a critical role in shaping the future of this indus-
try. As we look ahead, it’s essential to under-
stand the dynamics at play, the challenges that 

The Future of
U.S.-China Collaborations

lie ahead, and the opportunities that could 
arise from a balanced and strategic partnership 
between these two giant countries.

The Dynamics at Play
We certainly have a history of working 

together. The history of China-U.S. collabora-
tions in the PCB industry is one of interdepen-
dence. Over the past few decades, China has 
become the world’s factory, producing a large 
portion of the world’s PCBs. This develop-
ment was driven by several factors: lower labor 
costs, government incentives, and an increas-
ingly skilled workforce. U.S. companies, on 
the other hand, have traditionally led in inno-

Global Citizenship
by Tom Yang, CEE PCB
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vation, design, and high-tech manufacturing. 
The division of labor created a symbiotic rela-
tionship where U.S. companies could design 
cutting-edge technology, while Chinese man-
ufacturers produced it at scale.

Challenges That Lie Ahead
Certainly, this relationship has been full of 

challenges. Issues of intellectual property pro-
tection, trade imbalances, and geopolitical ten-
sions loom large. Despite these challenges, the 
economic benefits of collaboration have kept 
the relationship largely intact. But as we move 
into the future, the landscape is shifting, and 
both countries must navigate a more complex 
environment.

However, this shift does not mean that col-
laboration will cease altogether. Rather, it will 
likely take on a different form. Instead of the 
deep integration we’ve seen in the past, the 
future of China-U.S. PCB collaborations may 
be characterized by more selective partner-
ships focused on specific areas where mutual 
benefits are clear and risks can be managed. 

One of the most significant issues in China-
U.S. PCB collaborations has always been the 
transfer of technology and the protection of 
intellectual property (IP). As China has rap-
idly advanced in its technological capabilities, 
the line between collaborator and competitor 
has become increasingly blurred. U.S. com-
panies, particularly in high-tech sectors, have 
become more cautious about sharing their 
most advanced technologies with their Chi-
nese partners.

Rising Opportunities
However, despite the challenges, there are 

still significant opportunities for collabora-
tion between China and the United States in 
the PCB industry. One of the most promising 
areas is the development of new materials and 
manufacturing processes. Both countries have 
strong research and development capabilities, 
and by working together, they could accelerate 
the development of next-generation PCBs that 
are more efficient, sustainable, and versatile.

For example, there is growing interest in 
the development of flexible PCBs, which can 
be used in a wide range of applications, from 
wearable devices to advanced medical equip-
ment. Both Chinese and U.S. companies have 
been investing in this area, and collaboration 
could help to overcome the technical chal-
lenges that remain.

Another area of potential collaboration is 
environmental sustainability. The PCB man-
ufacturing process is resource-intensive, and 
there is increasing pressure on the industry to 
reduce its environmental footprint. By sharing 
best practices and investing in new technolo-
gies, Chinese and U.S. companies could lead 
the way in developing more sustainable manu-
facturing processes.

Government policies and industry associ-
ations will play a crucial role in shaping the 
future of China-U.S. PCB collaborations. In 
the United States, the government’s focus on 
securing supply chains and protecting national 
security interests will likely lead to increased 

“As China has
rapidly advanced 

in its technological 
capabilities, the line 

between collaborator 
and competitor has 

become increasingly 
blurred.”
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regulation of the PCB industry. This could 
include restrictions on technology transfer, 
more stringent export controls, and incentives 
for domestic manufacturing.

In China, the government will likely con-
tinue supporting the PCB industry, focusing 
on achieving self-sufficiency in key technolo-
gies. This could include increased investment 
in research and development and support for 
domestic companies that can compete with 
foreign firms.

Industry associations, both in China and the 
United States, will also have an important role 
to play. By fostering dialogue between compa-
nies in both countries, these associations can 
help to identify areas of mutual interest and 
facilitate collaboration. They can also work to 
develop industry standards that ensure com-
patibility between different technologies and 
supply chains.

The future of China-U.S. PCB collabora-
tions will be shaped by a complex interplay 
of economic, technological, and geopolitical 
factors. While the relationship will undoubt-
edly face challenges, there are also significant 
opportunities for collaboration that can ben-
efit both countries.

To navigate this landscape, both Chinese and 
U.S. companies will need to adopt a balanced 

approach. This means being mindful of the 
risks associated with collaboration while also 
recognizing the potential benefits. By focusing 
on areas where mutual interests align and tak-
ing steps to protect their own interests, com-
panies in both countries can continue to play a 
leading role in the global PCB industry.

In the end, the future of China-U.S. PCB 
collaborations will depend on the willing-
ness of both sides to engage in open dia-
logue, build trust, and find common ground. 
While the road ahead may be uncertain, the 
potential rewards of a successful partnership 
are too great to ignore. And I feel that those 
of us in the PCB industry from both sides of 
the ocean can come together and show the 
world how it is done. We can work together 
in true collaborative partnerships toward 
the goal of making the printed circuit board 
industry—and the whole electronics indus-
try—see the true value of good people com-
ing together to work on building a solid and 
hopeful future.  SMT007

Tom Yang is CEO of 
CEE PCB. To read past 
columns, click here.

https://iconnect007.com/column/1273430/smt
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Total North American EMS shipments in September 
2024 were up 10.3% compared to the same month 
last year. Compared to the preceding month, 
September shipments up 2.0%.

Oshri Cohen, CEO of Cybord, discusses 
advancements in both counterfeit detection 
and data analytics. To hear Oshri describe 
Cybord’s work is to realize that real-time 
counterfeit detection technologies can also 
contribute directly to improving process 
windows in production.

Nolan Johnson speaks with Joel Scutchfield 
from Koh Young at this year’s SMTA Interna-
tional convention in Rosemont, Illinois. 
Scutchfield shares insights on data-driven 
factories and the dynamics of adopting new 
technologies and processes.

North American EMS Industry 
Shipments Up 10.3% in September

Counterfeit Detection: Cybord’s 
Accurate One-Two Punch

Real Time with... SMTAI 2024: 
Koh Young’s Lessons in System 
Integration

TOP TEN EDITOR’S
PICKS

According to a new research report from the IoT analyst firm Berg 
Insight, the number of smart homes in Europe and North America 
reached 126.2 million in 2023. North America is the leading market 
in terms of penetration and 41% of all households in the region had 
at least one smart home product or system at the end of the year 
which equals 60.8 million smart homes. 

Close to 50% of European and North American 
Homes Will Be Smart by 2028

https://iconnect007.com/article/142802/north-american-ems-industry-shipments-up-103-in-september/142799/smt
https://iconnect007.com/article/142940/counterfeit-detection-cybords-accurate-onetwo-punch/142937/smt
https://iconnect007.com/article/142811/real-time-with-smtai-2024-koh-youngs-lessons-in-system-integration/142808/smt
https://iconnect007.com/article/142753/close-to-50-of-european-and-north-american-homes-will-be-smart-by-2028/142750/ein
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Without a doubt, the biggest challenge we 
face today is finding, hiring, and keeping the 
right people. With this in mind, I will be  
dedicating my next three columns to finding 
and nurturing the right individuals for engi-
neering, quality and manufacturing. This 
month, we begin with how to hire and keep 
the right people, so they become productive 
engineers.

Global revenue for the DRAM module market 
reached US$12.5 billion in 2023—a YoY 
decline of 28%. This drop was primarily attrib-
uted to the inventory correction period for 
correction period for consumer electronics 
following the pandemic, which drove down 
DRAM prices. High utilization rates by DRAM 
suppliers further intensified the price decline, 
before the market began to rebound in the 
second half of 2023.

A growing problem in this 
area has been the sheer 
increase in production 
output from the SMT line. 
As components get smaller, 
PCBs will continue shrinking, 
allowing engineers to design 
highly panelized products. 

SMT processes such as printing, placement, and 3D inspection 
have kept pace with these developments, while traditional 
testing methods have not scaled to the same degree.

In today’s 
intercon-
nected global 
marketplace,  

counterfeit electronics pose a significant threat 
to industries ranging from aerospace and 
defense to healthcare and telecommunica-
tions. As counterfeiters employ increasingly 
sophisticated techniques, the need for robust 
strategies to prevent, mitigate, and identify 
counterfeit components has become critical. 

Crown Technical Systems 
has nearly three decades of 
experience solving the most 
pressing power distribution 
and control challenges. It 
has extensive capabilities in 
modular solutions, medium-
voltage switchgear, control, 
and relay products.

For the latest news and information, visit SMT007.com

Weak Consumer Demand 
Leads to 28% Decline in DRAM 
Module Revenue in 2023

Automating Test Processes in Modern  
PCBA Manufacturing

Flex to Acquire 
Crown Technical 
Systems

Yamaha Reveals High-performance 
AOI Option for High-density and 
Lighting Assemblies

Standard of Excellence: Finding 
and Hiring the Right Candidates 
for Engineering Positions

Combatting Advanced Techniques 
in Counterfeiting

The new YRi-V HS  
configuration is for elec-
tronic manufacturers in 
all market sectors, from 
consumer to industrial 
and automotive, seeking 
greater inspection  
resolution with high 
production throughput. 

https://iconnect007.com/article/142935/weak-consumer-demand-leads-to-28-decline-in-dram-module-revenue-in-2023/142932/ein
https://iconnect007.com/article/142978/automating-test-processes-in-modern-pcba-manufacturing/142975/smt
https://iconnect007.com/article/142705/flex-to-acquire-crown-technical-systems/142702/smt
https://iconnect007.com/article/142799/yamaha-reveals-highperformance-aoi-option-for-highdensity-and-lighting-assemblies/142796/smt
https://iconnect007.com/article/142728/standard-of-excellence-finding-and-hiring-the-right-candidates-for-engineering-positions/142725/smt

https://iconnect007.com/article/142824/combatting-advanced-techniques-in-counterfeiting/142821/smt




DECEMBER 2024   I    SMT007 MAGAZINE    59

Career Opportunities

PCB Manufacturing Technician 
Join the Team at 

Accurate Circuit Engineering!
Located in  Santa Ana, California, Accurate 

Circuit Engineering (ACE) delivers high-quality 
PCB solutions with a focus on innovation and 
precision.

Role:  Accurate Circuit Engineering is look-
ing for detail-oriented PCB Manufacturing 
Technicians for all areas in PCB manufacturing. 
Responsibilities include operating manufactur-
ing equipment, performing quality checks, and 
documenting production data.

Qualifications:
• High school diploma or equivalent; 
   technical training preferred
• Experience in PCB manufacturing or 
   electronics assembly a plus
• Strong attention to detail and ability to 
   follow instructions
• Familiarity with PCB manufacturing and 
   testing tools is advantageous

What ACE Offers:
• Competitive wages and benefits
• Career growth opportunities
• Supportive work environment with 
   comprehensive training

To apply, send your resume and cover letter 
to  sales@ace-pcb.com  with the subject “PCB 
Manufacturing Technician Application.”

Accurate Circuit Engineering  is an equal-
opportunity employer and values diversity in 
the workplace.

CAD/CAM Engineer
Summary of Functions

The CAD/CAM engineer is responsible for reviewing cus-
tomer supplied data and drawings, performing design rule 
checks and creating manufacturing data, programs, and 
tools required for the manufacture of PCB.

Essential Duties and Responsibilities
• Import customer data into various CAM systems.
• Perform design rule checks and edit data to comply 
    with manufacturing guidelines.
• Create array configurations, route, and test programs, 
    penalization and output data for production use.
• Work with process engineers to evaluate and provide 
    strategy for advanced processing as needed.
• Itemize and correspond to design issues with customers.
• Other duties as assigned.

Organizational Relationship
Reports to the engineering manager. Coordinates activi-

ties with all departments, especially manufacturing.  

Qualifications 
• A college degree or 5 years’ experience is required. 
    Good communication skills and the ability to work 
    well with people is essential.  
• Printed circuit board manufacturing knowledge. 
• Experience using CAM tooling software, Orbotech 
    GenFlex®.

Physical Demands
Ability to communicate verbally with management and 

coworkers is crucial. Regular use of the telephone and e-mail 
for communication is essential.  Sitting for extended periods 
is common. Hearing and vision within normal ranges is help-
ful for normal conversations, to receive ordinary information 
and to prepare documents.

https://www.asc-i.com
mailto:HR@asc-i.com?subject=CAD/CAM Engineer ad seen in SMT007
https://www.ace-pcb.com
mailto:sales@ace-pcb.com?subject=PCB Manufacturing Technician job seen in SMT007
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Career Opportunities

Service Engineer: 
Chicago

Join the Schmoll America Team as a Service 
Engineer—Where Innovation Meets Customer 
Excellence! Are you a technical mastermind with 
a passion for solving complex problems and deliv-
ering exceptional customer experiences? Look no 
further than Schmoll America!

We’re looking for engineers to work in the  
Chicagoland area.

As a Service Engineer, you’ll be the driving 
force behind our customers’ success, providing 
top-notch technical support and maintenance ser-
vices for our PCB industry-leading equipment.  
What you’ll do: 
• Install, commission, and maintain Schmoll 
   equipment at customer sites
• Troubleshoot and repair equipment with ease 
   and precision
• Provide technical training and tailored 
   applications solutions to customers 
What we offer: 
• A dynamic and supportive work environment 
   where your voice matters
• Opportunities for professional growth and 
   development in a cutting-edge industry
• A competitive salary and benefits package
• The satisfaction of knowing you’re making a 
   real difference in our customers’ lives 
What we’re looking for: 
• Engineering degree preferred
• 3+ years of experience in an engineering role
• Strong technical knowledge of electrical and 
   mechanical systems
• Excellent problem-solving and analytical skills
• Willingness to travel (up to 75%) to customer 
   sites and HQ in Germany 

If you’re a motivated professional looking for a 
challenging and rewarding role, we want to hear 
from you! Please submit your resume and cover 
letter to HR@SchmollAmerica.com.

Europe Technical Sales Engineer
Taiyo is the world leader in solder mask prod-

ucts and inkjet technology, offering specialty dielec-
tric inks and via filling inks for use with microvia and 
build-up technologies, as well as thermal-cure and 
UV-cure solder masks and inkjet and packaging inks. 

PRIMARY FUNCTION:
1. To promote, demonstrate, sell, and service 
   Taiyo’s products 
2. Assist colleagues with quotes for new 
    customers from a technical perspective
3. Serve as primary technical point of contact 
    to customers providing both pre- and 
    post-sales advice
4. Interact regularly with other Taiyo team mem-
    bers, such as: Product design, development,  

        production, purchasing, quality, and senior com-
    pany managers from Taiyo group of companies

ESSENTIAL DUTIES:
1. Maintain existing business and pursue new 
    business to meet the sales goals
2. Build strong relationships with existing and 
    new customers
3. Troubleshoot customer problems
4. Provide consultative sales solutions to 
    customers technical issues
5. Write monthly reports
6. Conduct technical audits
7. Conduct product evaluations

QUALIFICATIONS / SKILLS:
1. College degree preferred, with solid 
    knowledge of chemistry
2. Five years’ technical sales experience, 
    preferably in the PCB industry
3. Computer knowledge
4. Sales skills
5. Good interpersonal relationship skills
6. Bilingual (German/English) preferred

To apply, email: BobW@Taiyo-america.com  
with a subject line of “Application for  

Technical Sales Engineer”.

https://taiyo-america.com
mailto:BobW@taiyo-america.com?subject=Europe Technical Sales Engineer ad seen at SMT007
https://www.schmollamerica.com
mailto:HR@schmollamerica.com?subject=Service Engineer help wanted ad seen in SMT007
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Career Opportunities

Rewarding Careers
Take advantage of the opportunities we 

are offering for careers with a growing test 
engineering firm. We currently have several 
openings at every stage of our operation.

The Test Connection, Inc. is a test engi-
neering firm. We are family owned and oper-
ated with solid growth goals and strategies. 
We have an established workforce with sea-
soned professionals who are committed to 
meeting the demands of high-quality, low-
cost and fast delivery.

TTCI is an Equal Opportunity Employer. 
We offer careers that include skills-based 
compensation. We are always looking for 
talented, experienced test engineers, test 
technicians, quote technicians, electronics 
interns, and front office staff to further our 
customer-oriented mission. 

Associate Electronics Technician/
Engineer (ATE-MD)

TTCI is adding electronics technician/engineer 
to our team for production test support. 

• Candidates would operate the test systems 
and inspect circuit card assemblies (CCA) 
and will work under the direction of engi-
neering staff, following established proce-
dures to accomplish assigned tasks.

• Test, troubleshoot, repair, and modify  
developmental and production electronics. 

• Working knowledge of theories of  
electronics, electrical circuitry, engineering 
mathematics, electronic and electrical  
testing desired.  

• Advancement opportunities available. 
• Must be a US citizen or resident.

Sr. Test Engineer (STE-MD)
The Test Connection, Inc. is a test engineering firm. 

We are family owned and operated with solid growth 
goals and strategies. We have an established work-
force with seasoned professionals who are committed 
to meeting the demands of high-quality, low-cost and 
fast delivery.

TTCI is an Equal Opportunity Employer. We offer 
careers that include skills-based compensation. We 
are always looking for talented, experienced test engi-
neers, test technicians, quote technicians, electronics 
interns, and front office staff to further our customer-
oriented mission. 

• Candidate would specialize in the development 
    of in-circuit test (ICT) sets for Keysight 3070 
    (formerly Agilent & HP), Teradyne/GenRad, and 

Flying Probe test systems.
• Strong candidates will have more than five years 

of experience with in-circuit test equipment. 
Some experience with flying probe test 

    equipment is preferred. A candidate would 
develop, and debug on our test systems and 
install in-circuit test sets remotely online or at 
customer’s manufacturing locations nationwide.

• Proficient working knowledge of Flash/ISP 
    programming, MAC Address and Boundary 
    Scan required. The candidate would also help 

support production testing implementing 
    Engineering Change Orders and program 

enhancements, library model generation, 
    perform testing and failure analysis of 
    assembled boards, and other related tasks. 
    An understanding of stand-alone boundary 
    scan and flying probe desired.
• Some travel required. Positions are available in 

the Hunt Valley, Md., office.

Contact us today to learn about the rewarding 
careers we are offering. Please email resumes with a 
short message describing your relevant experience 
and any questions to careers@ttci.com. Please, no 
phone calls.

https://ttci.com
https://ttci.com
mailto:careers@ttci.com?subject=want ad listing seen in SMT007
mailto:careers@ttci.com?subject=want ad listing seen in SMT007
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Career Opportunities

Sales Representatives 
Prototron Circuits, a market-leading, quick-
turn PCB manufacturer located in Tucson, 
AZ, is looking for sales representatives for 
the Utah/Colorado, and Northern California 
territories. With 35+ years of experience, 
our PCB manufacturing capabilities reach 
far beyond that of your typical fabricator. 

Reasons you should work with Prototron:
• Solid reputation for on-time delivery 
   (98+% on-time)
• Capacity for growth
• Excellent quality
• Production quality quick-turn services 
    in as little as 24 hours
• 5-day standard lead time
• RF/microwave and special materials
• AS9100D
• MIL-PRF- 31032
• ITAR
• Global sourcing option (Taiwan)
• Engineering consultation, impedance 
    modeling
• Completely customer focused team

Interested? Please contact Russ Adams 
at (206) 351-0281 

or russa@prototron.com.

IPC Instructor
Longmont, CO  

This position is responsible for delivering effec-
tive electronics manufacturing training, including 
IPC certification, to adult students from the electron-
ics manufacturing industry. IPC Instructors primar-
ily train and certify operators, inspectors, engineers, 
and other trainers to one of six IPC certification pro-
grams: IPC-A-600, IPC-A-610, IPC/WHMA-A-620, 
IPC J-STD-001, IPC 7711/7721, and IPC-6012.

IPC instructors will primarily conduct training 
at our public training center in Longmont, Colo., 
or will travel directly to the customer’s facility. It is 
highly preferred that the candidate be willing to 
travel 25–50% of the time. Several IPC certifica-
tion courses can be taught remotely and require no 
travel or in-person training.

Required: A minimum of 5 years’ experience in 
electronics manufacturing and familiarity with IPC 
standards. Candidate with current IPC CIS or CIT 
Trainer Specialist certifications are highly preferred.

Salary: Starting at $30 per hour depending 
   on experience

Benefits:
• 401k and 401k matching
• Dental and Vision Insurance
• Employee Assistance Program
• Flexible Spending Account
• Health Insurance
• Health Savings Account
• Life Insurance
• Paid Time Off

Schedule: Monday thru Friday, 8–5

Experience: Electronics Manufacturing: 
   5+ years (Required)

License/Certification: IPC Certification–
   Preferred, Not Required

Willingness to travel: 25% (Required)

https://www.blackfox.com
mailto:corinnev@blackfox.com?subject=IPC Instructor job seen in SMT007
https://www.prototron.com
mailto:russa@prototron.com?subject=Sales Rep ad seen in SMT007
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Career Opportunities

Arlon EMD, located in Rancho Cucamonga, 
California, is currently interviewing candidates 
for open positions in:

• Engineering
• Quality
• Various Manufacturing
All interested candidates should contact Ar-

lon’s HR department at 909-987-9533 or email 
resumes to careers.ranch@arlonemd.com.

Arlon is a major manufacturer of specialty 
high-performance laminate and prepreg mate-
rials for use in a wide variety of printed circuit 
board applications. Arlon specializes in thermo-
set resin technology, including polyimide, high 
Tg multifunctional epoxy, and low loss thermo-
set laminate and prepreg systems. These resin 
systems are available on a variety of substrates, 
including woven glass and non-woven aramid. 
Typical applications for these materials include 
advanced commercial and military electronics 
such as avionics, semiconductor testing, heat 
sink bonding, High Density Interconnect (HDI) 
and microvia PCBs (i.e. in mobile communica-
tion products).

Our facility employs state of the art produc-
tion equipment engineered to provide cost-ef-
fective and flexible manufacturing capacity al-
lowing us to respond quickly to customer re-
quirements while meeting the most stringent 
quality and tolerance demands. Our manufac-
turing site is ISO 9001: 2015 registered, and 
through rigorous quality control practices and 
commitment to continual improvement, we are 
dedicated to meeting and exceeding our cus-
tomers’ requirements.

For additional information please visit our 
website at www.arlonemd.com

Are You Our Next 
Superstar?!

 
Insulectro, the largest national 

distributor of printed circuit board 
materials, is looking to add super-
stars to our dynamic technical and 
sales teams. We are always look-
ing for good talent to enhance our 
service level to our customers and 
drive our purpose to enable our 
customers to build better boards 
faster. Our nationwide network 
provides many opportunities for  
a rewarding career within our 
company.  

We are looking for talent with 
solid background in the PCB or PE 
industry and proven sales experi-
ence with a drive and attitude that 
match our company culture. This 
is a great opportunity to join an 
industry leader in the PCB and PE 
world and work with a terrific team 
driven to be vital in the design and 
manufacture of future circuits.

https://www.arlonemd.com
https://www.arlonemd.com/contact-arlon/careers-at-arlon/
https://insulectro.com
https://jobs.jobvite.com/insulectro/jobs
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Career Opportunities

Field Service Technician
MivaTek Global is focused on providing a 

quality customer service experience to our 
current and future customers in the print-
ed circuit board and microelectronic indus-
tries.  We are looking for bright and talented 
people who share that mindset and are en-
ergized by hard work who are looking to be 
part of our continued growth.

Do you enjoy diagnosing machines and 
processes to determine how to solve our 
customers’ challenges? Your 5 years work-
ing with direct imaging machinery, capital 
equipment, or PCBs will be leveraged as you 
support our customers in the field and from 
your home office. Each day is different, you 
may be:

• Installing a direct imaging machine
• Diagnosing customer issues from both 
   your home office and customer site
• Upgrading a used machine
• Performing preventive maintenance
• Providing virtual and on-site training
• Updating documentation

Do you have 3 years’ experience working  
with direct imaging or capital equipment?   
Enjoy travel? Want to make a difference to our 
customers? Send your resume to N.Hogan@
MivaTek.Global for consideration.

More About Us
MivaTek Global is a distributor of Miva Tech-

nologies’ imaging systems. We currently have 
55 installations in the Americas and have ma-
chine installations in China, Singapore, Korea, 
and India.

Become a Certified IPC 
Master Instructor

Opportunities are available in Canada, New Eng-
land, California, and Chicago. If you love teaching 
people, choosing the classes and times you want to 
work, and basically being your own boss, this may 
be the career for you. EPTAC Corporation is the lead-
ing provider of electronics training and IPC certifi-
cation and we are looking for instructors that have 
a passion for working with people to develop their 
skills and knowledge. If you have a background 
in electronics manufacturing and enthusiasm for 
education, drop us a line or send us your resume. 
We would love to chat with you. Ability to travel re-
quired. IPC-7711/7721 or IPC-A-620 CIT certification 
a big plus.

Qualifications and skills
• A love of teaching and enthusiasm to help 
   others learn 
• Background in electronics manufacturing
• Soldering and/or electronics/cable assembly 
   experience
• IPC certification a plus, but will certify the 
   right candidate

Benefits
• Ability to operate from home. No required 
   in-office schedule
• Flexible schedule. Control your own schedule
• IRA retirement matching contributions after 
   one year of service
• Training and certifications provided and 
   maintained by EPTAC

https://mivatek.global/industries/
mailto:N.Hogan@mivatek.global?subject=Field Service Technician ad seen in SMT007
https://www.eptac.com
https://www.eptac.com/about-us/careers
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Low Temperature Soldering, Volume 2
by Morgana Ribas, Ph.D., et al., MacDermid Alpha Electronics Solutions
Since the first volume of The Printed Circuit Assembler’s Guide to...™ Low-temperature 
Soldering was published over five years ago, considerable changes have occurred in 
the low-temperature soldering landscape. Read about innovations and challenges for 
achieving optimal processing with low-temp solder pastes, as well as what’s next in LTS.

Factory Analytics: Unlocking Efficiency Through Data Insights
by Julie Cliche-Dubois, Cogiscan
Using and understanding factory analytics is the future for electronics manufacturers. 
In this fast-changing, deeply competitive, and margin-tight industry, factory analytics 
can be the key to unlocking untapped improvements to guarantee a thriving business.

Encapsulating Sustainability for Electronics
by Beth Turner, MacDermid Alpha Electronics Solutions
This book discusses the growing demand for sustainable solutions in the market and 
highlights examples of bio-based resins and the demand from emerging technologies.

Process Control 
by Chris Hunt and Graham K. Naisbitt, GEN3
In this book, the authors examine the role of SEC test and how it is used in maintaining 
process control and support for objective evidence (OE.) Issues, including solution 
choices, solution sensitivities, and test duration are explored.

Our library is open 24/7/365. Visit us at: I-007eBooks.com

https://iconnect007.com/i007e/podcasts
https://iconnect007.com/lts2
https://iconnect007.com/fa
https://iconnect007.com/ese
https://iconnect007.com/pc
https://iconnect007.com/i007e/ebooks
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