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Emerging Trends
in 2025

Nolan’s Notes
by Nolan Johnson, I-CONNECTO007

January is a traditional time to mark
changes in our lives. A new year can signal
new beginnings. But change is constant. So,
as we flip over the calendar into 2025, we
look at what’s ahead for the EMS supplier
industry. What are your concerns and chal-
lenges? What trends are emerging? What
can you expect from a new administration?

Here’s what I found:

e Tariffs: The incoming U.S. administra-
tion is expected to shake things up. What
we don’t know is how, when, or to what
degree.

o Technical capabilities: This is taking form
as UHDI capabilities, skilled workforce,
and automation.

e Artificial intelligence: How do machine
learning and predictive engineering fit into
the manufacturing environment?

e Margins: Shake the economic magic 8-ball
on the margin question, and the answer
comes up, “All indicators point to uncer-
tainty.” How will you be defending your
margins in 2025? That isn’t so clear here at
the start of the year.

e Nearshoring: China Plus One is an adjacent
topic; it goes really well with this discussion.
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It doesn’t take much thought to real-
ize just how tightly all five are intertwined.
Nudge one, and they all move a little; shove
one hard, and they all move a lot. No
matter how you look at it, there’s
a lot of jiggling going on.

The experts we talked
to emphasized exercis-
ing caution as you start
the new year. They used
words like “trepidation,”
“confusion,” and “uncer-
tainty,” but it wasn’t
gloom-and-doom think-
ing or a “woe is me” atti-
tude. There wasresolve and
even optimism at the core of
all the caution. So, here’s what
we have for you in this issue.

Widening our scope, we present two
interviews with industry analysts James
Kim and Dennis Reed. Kim is an attorney
with expertise in tariffs, and Reed is a tech-
nology manufacturing analyst with Edge-
water Research. Their perspectives paint a
rather detailed picture of the current mar-
ket dynamics.

From AI to EVs, our columnists always
keep it interesting. Jennie Hwang discusses
the predominant methods for interact-
ing: prompts and prompt engineering. Dan
Beaulieu teaches you how to maximize your
trade show return, and Tom Yang contin-
ues his series on the U.S.-China relationship.
This time, his topic is our environmental
footprint: “Profit-driven motives can coex-
ist with environmental responsibility when
companies view sustainability as a path to
long-term resilience.” Be sure to check it out.

In his column, Mike Konrad addresses the
troubles with EV charging stations, touch-
ing on one of my technology triggers in the
process. He cites an alarming statistic: 22%
of all public charging stations are non-func-
tional at any given moment. Now just imag-
ine if one in five gas stations were randomly

7\(

closed. We’d have a huge supply chain crisis,

much like the oil embargo days in the early

’70s. (I may have been young, but Iremember

it.) I'm an advocate for EVs, but I have

some personal misgivings about

the economic impact of EV

charging. The challenges are

> two-fold. First, there’s the

inherent delay of recharg-

ing during long-haul

travel. Less obvious but

more concerning to me

is the economic impact

* of the service station sup-

ply chain. These retail

stores, often run as mom-

and-pop shops, are a hub to

the community. Too many sit

in locations where converting to

all-electric charging for profit would sim-

ply not pencil out. Read Mike’s column and

draw your own conclusions, but I think that

the slowing EV adoption globally could be
influenced by both of these factors.

My solution? Hydrogen is a much more
easily integrated option into the existing
distribution network. Filling your hydro-
gen tank would look very similar to filling
a gas tank. Local businesses continue their
role in the local economy, and the pre-
dicted copper shortages worldwide could
be reduced. I’ve read that some automak-
ers are signaling a shift to hydrogen, so we
will see what happens.

These topics and others make this a salient
time to examine our priorities, the trends
we want to follow, and what has captured
your interest. Welcome to an exciting new
year. SM1007

Nolan Johnson is managing
editor of SMTO07 Magazine.
Nolan brings 30 years of career
experience focused almost
entirely on electronics design
and manufacturing. To contact
Johnson, click here.
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Artificial Intelligence, Part 4:
Prompt Engineering

SMT Perspectives and Prospects
by Dr. Jennie S. Hwang, CEO, H-TECHNOLOGIES GROUP

The introduction of Generative AI mod-
els and ChatGPT-4’s rise to fame has brought
about a relatively new term: prompt engineer-
ing. What is prompt engineering and what
its impact? What prompt engineering tech-
niques, tools, and platforms can optimize the
use of Generative AI models, particularly large
language models (LLMs)? What tips, pointers,
and best practices can be used to hone prompt
engineering? The following column addresses
these questions.

What Is Prompt Engineering?
Destined to maximize the utility of Gener-
ative AI models, prompt engineering devel-
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ops, designs, and optimizes specific prompts
to enhance the output of LLMs or founda-
tion models (FMs). Prompt engineering
allows us to use AI models more effectively
and achieve more accurate, relevant, and
timely responses. It refines LLMs with spe-
cific prompts and recommended outputs,
along with refining inputs to generate texts
or images.

Maximizing the utility of an AI model, par-
ticularly for LLMs to achieve their targeted
outcomes, often requires experimentation and
various iterations. Reducing these attempts is
possible by better understanding prompt engi-
neering’s elements and techniques.
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What Are the Impacts of
Prompt Engineering?

Prompt engineering is an emerging field
and a new skill. Prompt engineers program
in English instead of computer program-
ming languages such as Python. They use
plain words to achieve results, for example,
assisting researchers in abstracting essen-
tial content from literature, helping busi-
nesses analyze large quantities of documents
to summarize, pull out key points, and high-
light company earnings call transcripts. They
also fine-tune prompts that go into an LLM
to extract valuable information and can ana-
lyze and create prompt tools. Prompt engi-
neers can also determine how to evaluate dif-
ferent models via a given prompt or a series of
prompts about applications.

Prompt Engineering vs. Fine-tuning

Fine-tuning is primarily based on supervised
learning and requires labeled data with specific
datasets to improve model performance. It is
an expensive process.

Prompt engineering works similarly to fine-
tuning. However, there is no need for labeled
data. It uses prompt techniques to guide the
pre-trained LLM/FM to give more relevant
and accurate answers by interacting with

LLM/FM with natural language via a series of
instructions, questions, and statements.

Well-curated prompt engineering is a more
effective way to fine-tune pre-trained large
LLMS and FMs.

Prompt Engineering Techniques
and Approaches

One technique is chain-of-thought prompt-
ing, which uses a series of well-thought-
out questions with logical or strategic
sequences to interact with the model. It
does this by breaking down questions step-
by-step and asking the models to check
their work as they go. It works as follows:

Request > Answer > Feedback > Request >
Answer > Feedback > Continue Fine-tuning

Another technique is called a “persona
prompt,” which tells the model to assume a
role. Additionally, one can choose new infor-
mation prompts by adding new information
that the LLM might not know.

Through question-refinement prompts, we
can ask the model to suggest improved or
alternative questions to achieve more refined
answers and write elaborate prompts to achieve
the desired output, such as in aesthetic imag-



ery. We can also use Zero-shot or Few-shot
techniques. Zero-shot does not give examples,
which is usually better for larger LLMs. Few-
shot gives contextual output or format infor-
mation. The technique needs to follow the

token limits of LLMs.

Prompt Engineering Tips

To leverage prompt engineering to achieve
the desired output, these tips are ranked in

ascending order of depth or skills:

Level 1

1.
2.
3.

Understand the issue at hand.

Know what questions to ask.
Understand the desired outcome, then
articulate the question.

Form clear and actionable requests.
Use clear and direct wording to avoid
producing unexpected and undesirable
results.

Level 2

1.

2.

4.
S.

Set a strategy to create and refine effec-
tive prompts.

Think about how to ask the questions
effectively.

. Rephrase a question, which can lead the

LLM to produce a completely different
response.

Pose open-ended questions or requests.
Add detail and context.

Level 3

1.

2.

3.
4.

5.

Break down complex tasks into simpler
prompts.

Iterate and experiment with different
prompt structures.

Know the training dataset.

Have a working knowledge of underly-
ing model architecture.

Understand prompt interface mechanics.

Prompt Engineering Tools and Platforms

Several commercially available tools are
available for testing and use. Their respective

l@ -4 Ls] le

features and strengths vary with applications.
To name a few:

e PromptSource: A tool kit that uses an
iterative development process to cre-
ate natural language prompts through
PromptSource’s API; available on GitHub.

e Prompter: A debugging tool for GPT-3.5
and GPT-4 (4+) that allows users to iden-
tify and address issues with their prompts.

e FusionAI: Prompt engineering software
that helps improve and expand prompts
and is often used for creative writing, idea
generation, and brainstorming.

e PromptPerfect: A tool that allows users
to input the prompt and adjust the set-
tings (e.g., prompt length, output qual-
ity, and the number of iterations); a
third-party plugin that works with text
generation models (ChatGPT, Claude,
DALL-E 2, Midjourney, and Stable Dif-
fusion). This is used with paid versions
of ChatGPT.

e PromptLayer: A tool that allows users to
monitor and control prompt interactions to
see what changes improve results over time.

e OpenAl Playground: A platform to exper-
iment, test, and refine prompts with vari-
ous GPT models.

Prompt Engineering Cautions
Generative Al models continue to gather
information from their interactions with users.
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They absorb and store information. When
prompting, be mindful of information that is
private, confidential or proprietary.

Prompt Engineering Best Practices

1. Experiment and test different methods
of phrasing instructions or questions.

2. Create and manipulate the optimal
question or input by understanding the
underlying model’s algorithmic architec-
ture and dataset constraints.

3. Test multiple models for a specific
application. sM1007

Appearances

Dr. Jennie Hwang will lead two Professional Devel-
opment Courses, “Artificial Intelligence—Opportu-
nities, Challenges and Possibilities” and “High-reli-
ability Electronics for Harsh Environments,” March
16, 2025, at IPC APEX EXPO 2025. She will also
teach IPC webinar courses on “SMT Manufactur-
ing Productivity and Yield—Mitigating Production
Defects, Part 1 and Part 2,” Feb. 4-13, 2025.

Dr. Jennie S. Hwang, an interna-
tional businesswoman, speaker,
and business and technology
advisor, is a pioneer and long-
standing leader in SMT manu-
facturing since its inception, and
in developing and implementing
lead-free electronics technology and manufacturing.

She has served as chair of Artificial Intelligence-
Justified Confidence for DoD Command and Con-
trol study, chair of Al Committee of the National
Academies, and Review Panels of NSF National
Al Institutes and Committee of Strategic Think-
ing for Engineering Research. An International Hall
of Famer (Women in Technology), she has been
inducted into the National Academy of Engineer-
ing, named an R&D-Stars-to-Watch, and received
the YWCA Achievement Award. She has held
senior executive positions with Lockheed Mar-
tin Corp., and was CEO of International Electronic
Materials Corp. She is currently CEO of H-Technol-
ogies Group, providing business, technology, and
manufacturing solutions.

She has served as chair of the Laboratory
Assessment Board, the DoD Army Research Lab-
oratory Assessment Board, and the Assessment
Board of Army Engineering Centers. She is on the
board of Fortune-500 NYSE companies and civic
and university boards, Commerce Department’s
Export Council, National Materials and Manufac-
turing Board, NIST Assessment Board, various
national panels/committees, and international lead-
ership positions.

She is the author of 10 books (four as co-author)
and 750+ technical/editorial publications. She is a
speaker and author on trade, business, and educa-
tion issues. Her formal education includes four aca-
demic degrees (Ph.D., M.S,, M.A, B.S.), as well as
Harvard Business School Executive Program and
Columbia University Corporate Governance Pro-
gram. To read previous columns, click here.
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EMS Providers Should
Plan Prudently’ in 2025

Feature Interview by Nolan Johnson
I-CONNECT007

Dennis Reed is a senior research analyst
who specializes in electronics manufactur-
ing at Edgewater Research, a leading research
and market intelligence firm covering a mix
of compute—CPU, GPU, memory, both flash
and DRAM, and hard drive—and insights on
components which includes broad line semi-
conductor, IP&E distribution, and channels.

In this conversation with Dennis and IPC
Executive EMS Advisor Mark Wolfe, we dis-
cuss emerging trends in 2025: AI, China Plus
One, inflation, tariffs, and market shifts, par-
ticularly in automotive and milaero.

Nolan Johnson: Dennis, we’re here to talk
about what’s on the minds of EMS providers
in 2025, but let’s start with a quick rundown
of who your company serves.

Dennis Reed: Our client base is split between two
markets. The first and largest is the financial com-
munity: hedge funds, mutual funds, pensions, etc.
We also sell to the industry. For those, we deploy
a bottom-up research approach. For example,
from a top-down standpoint, you would look at
GDP’s X, and we think the industry’s X plus or X
minus. We talk to the CEO and the CFO and use
that to drive our research process.
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Dennis Reed

We work to give the industry a voice. That’s
really the value and, ultimately, why people
work with us. We add value in the bottom-up
analysis. I maintain a network of people across
the supply chains whom I've cultivated over
the years. We have frank discussions about
what’s going on with the market drivers: book-
ings, billings, lead times, and pricing invento-
ries. With those, you can figure out what’s hap-
pening in the industry. So, when we look at the
top down and the bottom up, we can identify
when the business inflects in either direction—
positive or negative. There could be tiny inflec-
tions here and there, of course.

Dennis, what are some key issues our readers
should pay attention to in 2025?

Reed: The first thing is the change in the
administration. What will that mean from a
tariff standpoint? With respect to assembly, I
don’t have a great answer. There is a cyclical-
ity: Inventory is ongoing, and that matters. But
there are some unknowns within that cyclical-
ity. We know the numbers for inventory, but
we don’t have a handle on how much actual
demand was pulled forward during the short-
age years.

The next issue is about spending. I recently
read that, collectively, governments world-
wide—among interest rates, fiscal policy, stim-
ulus, you name it—spent more, when adjusted
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forinflation, on COVID than they did on World
Wars I and II combined.

Assuming that’s right, the challenges during
COVID were the same in all markets. Your fac-
tory was shut down, and then told to reopen,
but there was a labor shortage. At the same
time, you might have decided to pull forward
the spend on, say, HVAC upgrades to get better
filtration, and an automation project because
we all need to social distance our workers. It’s
hard to draw a line from point A to point B
linking these expenditures, but it’s something
to really think about: What is the real demand
through the cycle? I don’t think people have a
good answer.

Third, you should be thinking about near-
shoring and the relationships between China
and the West. If you plot foreign direct invest-
ment into China over a 20-year window on one
axis, and on the other axis you plot the Fed
funds rate in the U.S., one line goes up and
to the right; the other goes down and to the
left. When I look at some of that data, it feels
like we’re in a once-in-a-generation deflation-
ary environment that has kept global inter-
est rates extremely low. Now, what will hap-
pen with China’s interest rates? Best case is an
inflationary environment inside China. Worst
case, China closes off to the West. Either is a
distinctly different kind of cost curve than in
the past 20 years.

The last trend is about industry competi-
tion in general. This shortage laid bare some
of the challenges of the supply chain. We’ll
see how short our memories are, but there
is a push to qualify multiple suppliers wher-
ever possible. There will be more competi-
tion from other suppliers.

Mark Wolfe: There’s also the “true demand”
conversation. EMS companies tell me that for
many of their OEM customers the solution to
allocation was to double the order quantities:
If you're getting half of what you order, order
double. There was a lot of that. The component
providers tried to limit that, but desperate



Mark Wolfe

people do desperate things. They still signed
the non-cancelable, nonreturnable contracts.
They drove more demand. Much of the indus-
try is still on the tail end of that.

At the end of 2023, parts freed up, the EMS
companies caught up, shipped all the orders to
their OEMs, and the OEMs said, “Uh oh, we’ve
got a lot of inventory here.” This “slinky effect”
is diminishing, but it’s still out there.

Reed: Every supplier has a great handle on
their own books of their inventory and what’s
in distribution. The moment that leaves and
goes to the EMS provider, it becomes less
clear, but there’s still typically a decent line of
sight, especially for the larger multinational
suppliers. When you go beyond that to the cus-
tomer, the most transparent suppliers will tell
you they don’t really know.

I asked the management team at a major chip
manufacturer, “What’s your real demand?”
They said they don’t have exact metrics for
what their average industrial customer buys
in a given year, but it’s probably $50,000 to
$100,000 a year. In desperate times, would you
spend $250,000 and buy five years of inventory
at once? It’s not hard to store $500,000 worth
of components. They’re small. They’re not air-
plane wings or a cockpit.

The semiconductor CAGR from 2020 onward
is nine. The market has tripled its growth rate.
Yes, Al is making that data set harder to use

because of its halo effect, but take that halo
out, and what has tripled its growth rate in
size? I struggle to find anything.

If the new administration was to follow
through on the tariff changes they’ve been
telegraphing, how does that change the
North American market for EMS suppliers?
When do you see recovery?

Reed: For the assembly and test portion, this
is a part of the semi manufacturing that uses
more labor. A lot of expansion has occurred
over the last several years outside of traditional
markets like China. That’s not to say it will not
move out of China because there’s Malaysia,
Vietnam, Thailand, and India. That brings up
the ongoing labor cost equation.

In the West, what price are EMS suppliers
willing to pay to have a China-plus-one strat-
egy? For the back end, especially on the trail-
ing edge, the benefit is highly depreciated,
low-cost labor. It’s very efficient, and a low
value-add to the transaction. Do you just want
optionality in the trailing-edge technologies?
If so, we’ll work through the inventory.

The base case for a recovery seems to be
mid-2025. That puts us close to three years
after a three-year upcycle, which is in line
with our historical ups and downs—that’s just
cyclicality that we work through. Over the
past two years, we’ve seen the diversification
of some of those traditional supply locations
out of China. Those new facilities have not
necessarily been tested in a ramp. We won’t
be in this malaise forever, despite how pain-
ful it feels right now. But what happens when
it does turn, and some passive suppliers run
their facilities at 50% utilization?

At electronica, my colleague and I had more
than 50 meetings with a wide swath of the sup-
ply chain. We asked, “Now that the election is
over, do you have clarity? Have you seen any
change in demand? The election was supposed
to be a bottleneck.” The answer was, “No,
it hasn’t really moved the needle. There are
plenty of other factors.”

JANUARY 2025 | SMT007 MAGAZINE 19



¢ the deflationary
curve will be less
than it has been
over the past
20 years. Worst
case, it...turns
inflationary.”

The best case with China is an overarching
inflationary environment, and in addition,
a migration away from China is inflationary
for the industry. There is the tariff overhang,
which—if it’s 100% from China—will not dou-
ble the prices; some of it will be absorbed, but
some will be passed to the consumer.

Looking at all those things, the deflationary
curve will be less than it has been over the past
20 years. Worst case, it potentially turns infla-
tionary. That’s my best guess, based on what I
can see so recently after the election.

We'll see how much actually gets done. In
Trump’s first four years, being a nontraditional
politician, he tried to execute a lot more of what
he promised on the campaign trails than most.
My guess is he’s probably emboldened by the
election results to take a harder line on China.

Of course, I hope most companies had some
type of strategy, no matter who won the elec-
tion. It shouldn’t be too tall an order to shift
some priorities without completely destroying
a company.

Is it fair to summarize this conversation by say-
ing that we need to pay attention to our mar-
gins this year because they’ll be under attack?
Reed: 'That’s fair. My number one message
is that I hope you are planning the cost side
of your business much more prudently than
the sales side because it will be another slow
growth period. Plan to protect your margins
and base case; if you need to grow upside to
your top line, fine. You’ll want to cultivate an
environment where you are protecting mar-
gins. There’s more competition. The inflation is
sticky. If there’s an upside, it’s protecting mar-
gins with the ability to investor flex.

Johnson: Appreciate the insight, gentlemen.
Reed: My pleasure. sM1007
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The Promising Future for

CEE PCB in

Thailand

Feature Interview by Nolan Johnson
I-CONNECTO007

Tom Yang, CEO of CEE PCB, understands
the importance of collaboration between U.S.
and Chinese fabricators. He believes that to
understand the current political and economic
conditions between the two countries, we
must maintain a level of international business
cooperation. In this interview, we discuss mar-
ket conditions under a new U.S. administra-
tion, how companies like CEE are responding
to potential changes, and CEE’s strategic move
into Thailand.
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Nolan Johnson: Tom, let’s start our discus-
sion with market dynamics. What changes in
agenda items and priorities do you anticipate
with a new U.S. administration?

Tom Yang: The entire landscape is changing,
similar to the trade war that started in 2018
between the U.S. and China. Then, the pan-
demic hit, and China’s lockdown disrupted the
entire supply chain. That’s when U.S. custom-
ers started adopting the China Plus One strat-
egy, looking to mitigate some risks by diver-
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Tom Yang

sifying beyond China. It wasn’t just about the
trade war but a mix of other concerns as well.

Now, U.S. and European customers have
shifted parts of their supply chain to Southeast
Asia. As aresult, China is facing an oversupply
problem with fewer customers. The market’s
taking a tough turn—suddenly, it’s all about
price, with everyone competing to undercut
each other. It’s honestly a bit chaotic, some-
thing we’ve never seen before, and it’s a real
challenge for Chinese suppliers.

With these changes, does there seem to be a
push for Chinese suppliers to concentrate on
the Chinese domestic market over an interna-
tional market?

The trade war and China Plus One might seem
like push factors that Chinese board shops
want to focus more on the domestic market,
but that’s not exactly the case. Chinese sup-
pliers are still keen to maintain relationships
with current U.S. and European customers and
even explore new ones.

I noticed a trend: Most of the top 50 PCB
manufacturers have announced plans to set up
new factories in Southeast Asia, like Vietnam
or Thailand. This will lead to another highly
competitive market in the region.
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However, Southeast Asia comes with its own
challenges. There’s a labor shortage, so wages
will remain high for at least a year or two. On
top of that, there’s also a supply chain gap,
where supply costs will stay elevated. We're
looking at 15-20% higher production costs in
Southeast Asia compared to China.

This makes it interesting for buyers and
OEMs because working with a China-plus-
one strategy means managing the cost
increase for the plus-one portion. Does this
mean a price increase, or do they absorb it
in their margins?

Customers are well aware of the situation. In
the first three years, they’re likely to accept the
price increase. But after that, they will want
costs to come down to match China’s pricing.
While cost might eventually decrease, it will
be a tough ride in the short term.

Do you see the supply chain situation
improving in Southeast Asia in the next
couple of years?

Take us, for example. We are a Chinese fab-
ricator that has already purchased land in
Thailand with plans to build a factory there.
The challenge is that most materials still
need to be imported from China. This comes
with its own set of issues: longer lead times,
and extra import or transportation taxes.
This could definitely drive costs higher.

It’s very clear that much of the build-out for
Thailand’s PCB industry is coming from Chi-
nese companies building internationally.

We bought the land at the end of 2022. Back
then, there wasn’t much PCB fab activity in
Thailand. But since we made our announce-
ment, we’ve seen about 20 factories come to
Thailand. Everyone is under the same pres-
sure from customers who now require it. For
those factories looking to break into new
European or North American customers, set-
ting up in Thailand or nearby countries isn’t
just optional—it’s a must.
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Tell me about the factory that you’re building
in Thailand. What are you putting there and
what kind of product can customers expect?
We plan to build a fully automated factory
in Thailand because there’s a real shortage of
skilled workers and experienced engineers in
the region. Automation is going to be a game-
changer. We're also aiming to invest in mid- or
high-level production capabilities. In South-
east Asia, most factories stick to lower-end
production, but we want to stand out by offer-
ing something more advanced.

Do you see this new factory as an opportunity
to keep your current customers loyal? Is it a
way to open new markets?
There are two perspectives. The first comes
from our current customers; they’re excited
about this move. One of them already has a fac-
tory in Southeast Asia, so they’re very happy
that we’ll be closer as they shift work from
China to the facility there.

The second perspective is from developing
new customers. We must do this, or we won’t
get approved as suppliers.

When will the Thailand facility open?
Our plan is to start construction at the end of
2025, with mass production starting in Q2 2026.

That’s a rapid stand-up and qualifying process.
How wiill the Thailand facility change your
manufacturing capacity as a company?

We are aiming for a monthly capacity of 50,000
square meters with PCB and HDI, but we’ll
roll it out in two phases.

In phase one, we're keeping the capacity
smaller since we need time to figure things out
in Thailand. The talent gap is a big hurdle. Man-
aging and operating a factory outside of China
with a foreign language is uncharted territory
for us, so we’ll learn as we go.

What’s interesting is that this industry shift-
ing out of China is not the typical cost-driven
move we’ve seen over the past 50 years. Nor-
mally, you relocate to cut costs, but this time,
it’s more about politics—you just have to do it.
Whether it’s a good move is still up in the air.
Costs may go down in the future, but for now,
they’re higher.

Over time, competition in Thailand will heat
up. More players from China and Taiwan are
joining in, and the next couple of years will be
a huge challenge.

Thank you for taking the time.
Thank you, Nolan. smroo7
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My 2025
Industry Wish List

The Knowledge Base

Feature Column by Mike Konrad, SMTA

My 2025 wish list for the electronics manufac-
turing industry is short. In fact, there’s only one
item on the list: reliable EV charging stations.

I love to drive cars, off-road vehicles, and
boats. I also fly airplanes, and I’'m an unabashed
tech geek. From computers to tech gadgets,
count me in. Because electric vehicles com-
bine my fascination for both propulsion and
technology, most of my friends and colleagues
are surprised to learn that I do not yet have an
electric vehicle. So, what’s holding me back?
The answer does not lie with the electric vehi-
cle itself, but with the current state of public
EV charging stations.

Like most things in life, challenges and
opportunities frequently go together. Fortu-
nately, there is a silver lining. Today, there is an
unprecedented economic opportunity within
the electronics manufacturing industry to fix
this problem.

Navigating Challenges and Opportunities
in the Public EV Charging Industry

The electric vehicle (EV) revolution is accel-
erating, with global sales surpassing 10 million
units in 2023'. However, the expansion of pub-
lic charging infrastructure has not kept pace,
leading to significant challenges in reliabil-
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ity and accessibility. Addressing these issues
is crucial for the continued growth of the EV
market and presents substantial opportunities
for the electronics manufacturing industry.

Reliability Challenges in Public

EV Charging Stations

Public EV charging stations are plagued by
reliability issues, undermining consumer con-
fidence and hindering widespread EV adop-
tion. A study by the Harvard Business School
revealed that approximately 78% of public
charging stations in the U.S. are operational
at any given time, leaving a significant portion
(22%) non-functional due to various technical
problems?. In contrast, if 22% of gas pumps in
the U.S. were nonfunctional, that would reduce
the number of gas pumps by over 46,000.

There are several reasons for the poor reli-

ability performance of public EV chargers:

o Hardware failures: Malfunctions in charg-
ing connectors, screens, and payment sys-
tems are prevalent, often resulting from
inadequate maintenance and exposure to
environmental factors.

e Software glitches: Problems with network
connectivity and payment processing can
prevent successful charging sessions, frus-
trating users and deterring potential EV
buyers.

e Vandalism and misuse: Public chargers
are susceptible to vandalism and improper
use, leading to downtime and increased
maintenance costs.

These reliability concerns not only inconve-
nience current EV owners but also deter pro-
spective buyers, slowing the transition to elec-
tric mobility.

Economic Impact of Unreliable

Charging Infrastructure

The economic implications of unreliable
public charging infrastructure are profound.
Inconsistent charging availability can lead to
anxiety, discouraging consumers from pur-
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chasing EVs and thereby affecting the auto-
motive market’s shift toward electrification.
This hesitation hampers efforts to reduce
greenhouse gas emissions and diminishes
potential economic benefits from the bur-
geoning EV sector.

Moreover, businesses that rely on elec-
tric fleets face operational inefficiencies due
to unreliable charging stations, leading to
increased costs and reduced productivity.
The cumulative effect of these issues can stifle
innovation and economic growth within the
EV ecosystem.

Opportunities for Electronics Manufacturing

Enhancing the reliability of public EV charg-
ing stations presents significant opportunities
for the electronics manufacturing industry.
Key areas for development include:

e Advanced components and board design:
Manufacturing robust and weather-resis-
tant charging hardware can reduce failure
rates and maintenance needs.

e Smart systems: Integrating Internet of
Things (IoT) technologies enables real-
time monitoring and predictive main-
tenance, ensuring higher uptime and
improved user experience.



o Standardization: Developing univer-
sal charging standards facilitates interop-
erability among different EV models and
charging networks, simplifying the charg-
ing process for consumers.

Financially, the build-out of reliable public
charging infrastructure is a substantial mar-
ket. The Bipartisan Infrastructure Law allo-
cates $7.5 billion to develop a national net-
work of EV chargers, aiming for 500,000 sta-
tions by 2030°. This investment translates into
a significant demand for electronic compo-
nents, control systems, and related technolo-
gies, offering a lucrative opportunity for elec-
tronics manufacturers.

Federal Investments and
Reliability Standards

The Infrastructure Investment and Jobs Act
underscores the U.S. government’s commit-
ment to expanding and enhancing EV charg-
ing infrastructure. The National Electric Vehi-
cle Infrastructure (NEVI) Formula Program, a
$5 billion initiative, provides funding to states
for deploying EV charging stations along des-
ignated Alternative Fuel Corridors. An addi-
tional $2.5 billion is allocated for the Charging
and Fueling Infrastructure Grants, targeting
both corridor and community charging needs.

A critical aspect of these federal programs is
the emphasis on reliability. The NEVI program
mandates that federally funded chargers must
be operational at least 97% of the time, ensur-
ing a dependable network for EV users. This
requirement compels manufacturers and oper-
ators to prioritize quality and maintenance,
fostering consumer confidence in the charging
infrastructure.

Conclusion

The public EV charging industry stands at a
pivotal juncture, facing challenges in reliability
that impact consumer adoption and economic
growth. However, these challenges also pres-
ent significant opportunities for the electron-

ics manufacturing sector to innovate and lead
in developing robust, smart, and standard-
ized charging solutions. With substantial fed-
eral investments and stringent reliability stan-
dards, the path forward involves collaborative
efforts to build a resilient and accessible charg-
ing network, propelling the EV revolution and
its associated economic benefits.

Perhaps once the public EV charging station
network is reliable, I can work on the next item
on my wish list: the 2025 electric Corvette
(E-Ray). smro07
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Feature Interview by the I-Connect007 Editorial Team

James Kim is an international trade lawyer
at ArentFox Schiff who keeps his thumb on
the pulse of customs enforcement and import
compliance. With a new administration taking
over just days from now, James weighs in on
the potential risks of international tariffs, some
possible workarounds, and why this topic
should be No. 1 on your list of concerns.

Marcy LaRont: James, with a new administra-
tion, there has been a lot of talk about tariffs.
What do you expect?
James Kim: Speculation is rampant, something
we saw with Donald Trump’s first term. He
would make off-the-cuff remarks or threaten
some sort of tariff action. Sometimes, it played
out that way, but a lot of times, it didn’t.

Last time, he talked about imposing high
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tariffs on Mexican products for the same rea-
sons he’s proposing them now. His aim is to
clamp down on illegal immigration and drug
smuggling. Ultimately, he backed off last time
from his original proposal because he was
satisfied with what Mexico said it would do
to address those concerns. This time he says
there are major problems with illegal immi-
gration, and he wants to shut down the bor-
der until Mexico does something about it.
He’s also suggesting a 25% tariff on imports
from Mexico.

He’s now throwing a tariff proposal against
Canada. So, we can predict something will
happen. He’s promised he will initiate the tar-
iff process on Canada and Mexico as soon as he
enters office. He’s talked a lot about China so
I would expect some action to be taken there.



ey [~

,.-"h-/ /\ .
E The Test (2 = /) ,.
Connection, Inc. . - '

Leading in Quality Test Engineering Since 1980

}

Test Solutions & Services for
Test Programming, Board Test, Testability

In-Circuit, Flying Probe, Functional and Boundary Scan
- B

Fast Turnaround
for Board Tests!

112 Lakefront Drive, Hunt Valley, MD 21030, USA
Phone: (410) 205-7300 * E-mail: info@ttci.com

| www.ttci.com

We have the latest equipment — What sets us apart is our team!



https://ttci.com
mailto:info@ttci.com

James Kim

We don’t know how long those tariffs will last,
but we know that Trump uses them as a nego-
tiating tactic to get these countries to make cer-
tain trade concessions and for other foreign pol-
icy aims that have nothing to do with the prod-
ucts on which the tariffs are being imposed. I
would expect the same this time around.

The electronics manufacturing sector is pri-
marily concerned with China, although we
have a growing amount of activity in Mexico.
Many companies—including Chinese ones—
are moving operations to Southeast Asia.
How will they be affected by tariffs?

China is looking to get around these tariffs in
several industries by setting up manufactur-
ing in third-party countries in Southeast Asia
and Mexico. Solar panels are a good example of
this. There has been a lot of trade action behind
those products and China has moved into South-
east Asia to produce them. Because of that, trade
investigations have been initiated in those coun-
tries to address that import surge. Even though
China may be moving into these other countries,
it doesn’t mean that the imports from those other
countries won’t be affected by these tariffs.

It comes down to determining the country
of origin of that product and how much pro-
cessing is happening in those countries. If Mex-
ico, for example, is acting as an export platform
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and the products are just passing through Mex-
ico without much processing happening there,
then it could still be a Chinese-origin product,
and it would still be hit with that same Chinese
tariffs. The mere fact that you have production
in a different country doesn’t mean you’re com-
pletely safe. That analysis needs to be done: Is
my product really Chinese or is it the origin the
country from where it’s being shipped?

Is China Plus One a solution for

de-risking anything?

Maybe it’s China’s aim to get some attention off
products coming directly from China. ButIthink
the U.S. understands this is China’s strategy for
setting up production in these other countries.
That alone will not completely de-risk the sup-
ply chain. It’s smart for companies that want to
diversify their supply chain to look outside of
China at some other countries for their produc-
tion. But you have to pay attention to the nature
of the production happening there.

There’s always a concern that products are
just being shipped through other countries,
meaning they’re made in China, and shipped
through a different country. I used to work
for U.S. Customs, and they are well aware of
what’s happening.

So, trying to get around the tariffs by shipping
through another place really doesn’t protect
you? If the product comes from China first,
there’s still potential liability?

Contrary to what some people think, the
importer actually pays tariffs, and has certain
responsibilities to make declarations to U.S.
Customs on imports. One of those declarations
is country of origin; the tariff amount could be
based on country of origin. If China is the coun-
try of origin, you could be hit with a 25% tariff.
But if the country of origin is different, you may
have lower or no tariffs at all. The importer is
obligated to report to the government, but the
government can check the paperwork after it’s
cleared for import to verify country of origin.
They can require you to prove it.



How do you define country of origin, and how
much production has to be done there to
become the country of origin?
There is not just one set of rules. There are
country-of-origin rules for free trade agree-
ment purposes. The U.S.-Mexico-Canada
Agreement (USMCA) has its own set of rules,
for example. But for special tariffs—the Sec-
tion 301 tariffs that have been placed on Chi-
nese goods or the special tariffs on steel and
aluminum—there is a different set of rules.
Without getting into the legal weeds too
deeply, there’s a test applied called “substantial
transformation.” The basic test asks if what’s
being done in that country is enough to trans-
form inputs into a new product. If ’'m making
a widget with components, is what I'm doing
in that country enough to actually transform it
into a product of that country’s origin? That’s
the test for substantial transformation.

It sounds subjective. If 'm a business owner
whose profit margin is razor thin and my
product gets finished in a country that doesn’t
have tariffs, | would call that
substantial transformation.
You want to have that substantial transfor-
mation to claim that country as the coun-
try of origin. But is that the case? I agree, it
can feel very subjective. U.S. Customs makes
that determination based on this large body
of legal cases and rulings it has issued. It will
look at rulings on similar types of products,
considering the complexity of the produc-
tion in that country, the origin of the different
inputs, and a host of factors.

Unfortunately, it’s not a clear, bright-line
type of test. It does feel very subjective at

times, and it can make or break the difference
between 25% tariffs. It could directly affect a
company’s bottom line.

Let’s consider a U.S. semiconductor fab. They
make the wafers and then ship the die to Asia
to be packaged. That’s a substantial transfor-
mation, and China could well be the country
of origin. Then, that package fulfills a fab and
assembly order in Thailand; that’s another
substantial transformation. That subassem-
bly goes to a Maquiladora in Mexico for final
assembly. That’s yet another substantial
transformation.

Yeah, that scenario is very typical of a global
supply chain. Nowadays, many things are made
in multiple countries. You can have inputs from
dozens of countries for your finished goods.
The tariffs are assessed on the product that’s
imported, so that’s when tariffs are assessed.

For all the shipments prior to the shipment
from Mexico, you won’t be hit with U.S. tariffs.
When a semiconductor die goes to China, it’s
actually exported, not imported. Now you may
have export control issues there, but it’s not a
U.S. tariff issue.

If the Chinese component goes to Thailand, it’s
not imported into the U.S. There might be tariffs
into Thailand, Mexico, or other foreign countries,
but that’s not a U.S. tariff issue. But when that fin-
ished product made in Mexico is imported into
the U.S., you would face potential tariffs.

If tariffs exist in the different countries when

it is ultimately imported as a finished product,
could they potentially assess multiple tariffs?
The U.S. only assesses tariffs on the finished
item that’s imported. Let’s say the product is

“The mere fact that you have production
in a different country doesn't mean
you're completely safe.”
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a server imported into the U.S. from Mexico.
There are some things to figure out to know
what tariffs apply.

Before you get to the origin, you have to
know how it’s classified. Everything that
comes into the U.S. is classified under the
Harmonized Tariff Schedule (HTS). There’s a
specific classification code attached to every
import. Sometimes, it’s easy to figure out;
sometimes, it’s more ambiguous. You have
to determine the classification code because
every classification will have a different gen-
eral tariff that usually applies regardless of
what country it’s from.

Second, you must determine the origin of
that server. Let’s assume there’s enough pro-
duction in Mexico to make it a Mexican prod-
uct. Then you apply the tariffs on Mexican
products. If there are no special tariffs on Mex-
ican products, you just pay the regular tariff.
Trump is now suggesting tariffs of 25% or more
on Mexican products, but that could change.

We have a free trade agreement with Mexico,
so if it qualifies under the USMCA for special
tariff treatment, you could potentially bring it
in duty-free, but that’s a separate analysis.

There’s a lot to consider, but the key to fig-
uring out which tariffs might apply is knowing
what’s actually being imported.

How often is U.S. Customs checking on the coun-
try of origin? What’s the likelihood that a com-
pany, especially a small one, will get checked?
Customs pulls in tons of data using its own
targeting algorithm. Imagine the volume of

36 SMT007 MAGAZINE 1 JANUARY 2025

imports and all the information
that has to be declared to cus-
toms when the import comes in.
Some of that data has nothing to
do with tariffs, but it could be
useful for security reasons; you
don’t want illegal drugs or weap-
ons or things like that coming in.

Border security has many rea-
sons to target a shipment: Has
this company had other non-
compliance issues in the past? Have they been
subject to an audit in the past? Are there high-
risk factors like imports from China? Are the
goods coming from a country known for
transshipping? Those factors could put you
on the radar.

Electronics get a lot of scrutiny for tariff rea-
sons, but also for forced labor. It’s a major con-
cern and something that U.S. Customs has a
major role in enforcing. Companies should
think about having some transparency into
their supply chains to ensure there isn’t any-
thing like that in their product.

Companies must learn how to mitigate some
of these issues, such as requesting an exclu-
sion on a good. Can you explain that process?

That’s been one of the main tools that com-
panies use to exempt their products from the
Section 301 China tariffs. The U.S. Trade Rep-
resentative (USTR) issued these HTS codes—
classification codes subject to those tariffs—
and ultimately totaled about $300 billion worth
of goods from China. That’s almost everything,
with certain exceptions. In the past, USTR
also created a process to allow companies to
request an exclusion on specific products.

The companies would have to make an argu-
ment that their product is not really available
anywhere else: “We’re looking for an alterna-
tive supply, but it’s only being made in China.
It’s needed for production so we’re requesting
exclusions.” Some companies were successful
in getting those exclusions. There was criti-
cism that there wasn’t a lot of rhyme or rea-
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son for why some companies got them, and
some didn’t.

Right now, most of the exclusions have gone
away. Mainly, they’re on solar manufacturing
equipment, and now they’re accepting com-
ments on domestic manufacturing equipment.
I can imagine if you are a semiconductor fab in
the U.S. and you need special equip-
ment to produce semiconductors,
you could request an exclusion
for that equipment and poten-
tially receive it. That exclu-
sion process will only last
until May 2025. We don’t
know what will happen
after that. Will Trump
extend that process or
open it up to other types of
products?

My guess is that the exclusion process
will be expanded. Usually, with the announce-
ment of tariffs comes the opportunity to
request exclusions, so I would be surprised if
that doesn’t happen this time.

For most companies, import compliance

is an afterthought, which can trip them up
when it comes to cost, so what should they
do and when?

It’s not an afterthought anymore, especially
with all that’s happening. It’s at the forefront
of everyone’s minds, and if it isn’t, it definitely
should be. So, what can you do? We’ve been
getting this question often as companies get
scared hearing about potential tariffs. They
want to be ready if the other shoe drops.

We do an import risk profile/analysis for
companies, where we take all the import
data—when and how much you imported,
what classification you used, country of ori-
gin, value, etc.—and assess risk areas. Maybe
classifications have changed, and a company
hasn’t reviewed that for a while. The Harmo-
nized Tariff Schedule gets updated regularly.
Maybe you need to re-examine the origin of
your products because if there’s an argument
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for substantial transformation, it could help
you get a lower tariff. Those are some things
to look at. U.S. Customs has a process where
companies can ask for a ruling to find out what
Customs thinks the classification or the ori-
gin of a product should be. That’s where this
analysis can be really helpful. It gives you more
certainty to move forward and do some
planning around your supply chain.

Do | need an attorney to help
with the risk analysis?
While companies can defi-
nitely do it themselves, and
all importers have access to
their own import data, they might
not be aware of all the issues. So, it
can be helpful to have an expert who
understands the risk areas, how to look
at that import data, and devise strategies for
saving on tariffs.
Our firm and other advisors and consultants
do that. If you import a lot, you should con-
sider your risk areas and prepare around them.

Do you have any closing thoughts?

This is a very fluid and fast-changing area. It
can be overwhelming to keep track of, so hav-
ing a good advisor who understands this area
is important. I do this daily, and it’s almost
impossible to keep track of everything happen-
ing, but we do our best. We put out a monthly
newsletter on trade and customs covering top-
ics that companies should be aware of, which
can be a helpful resource. If you're looking
ahead in 2025, make sure trade and tariff risk
assessment is part of your agenda.

It’s better to take proactive steps to prevent
this rather than end up in a situation where
you’re caught in the net of a customs investiga-
tion or inquiry. It’s just good to be prepared as
best as you can.

James, this has been informative, as always.
Thank you.
Thank you. smroo7
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Ensuring Compllance W|th the
U.S. CHIPS Act: ldentifying the
Source of Electronic Components

Article by Dr. Eyal Weiss
CYBORD LTD.

The U.S. CHIPS Act aims to strengthen
domestic semiconductor manufacturing and
enhance supply chain security. As part of this
initiative, manufacturers must ensure compli-
ance with specific regulations regarding the
sourcing of electronic components. This white
paper provides an overview of the compliance
requirements, relevant
laws and standards, and
introduces innovative
technological solutions
to verify the provenance
of electronic compo-
nents. Moreover, it high-
lights the importance
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of comprehensive verification that extends
beyond sourcing to include the production
stage, finished goods, and semi-finished prod-
ucts. By ensuring that all components are orig-
inal and have not been tampered with at any
point in the supply chain, manufacturers can
maintain product integrity and uphold regula-
tory compliance.

1. Compliance Requirements

and Relevant Laws

The CHIPS Act emphasizes the importance
of transparency and traceability in the semi-
conductor supply chain. Essential compliance
requirements include:
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2.

A Trust-based Approach

Documentation of origin: Companies must
maintain detailed records documenting
the origin of all electronic components
used in production.

Verification processes: Manufacturers

are required to implement processes that
ensure the authenticity of the source of
their components, reducing reliance on
potentially fraudulent documentation.
Adherence to standards: Compliance with
industry standards such as IPC-1752A
(Material Declaration Management) and
ISO 9001 (Quality Management Systems) is
essential for ensuring quality and traceability.

« Increased risk: The reliance on paperwork
increases the risk of fraud and misrepre-
sentation, which can lead to non-compli-
ance and reputational damage.

3. Introducing Deep Al Visual Verification

Cybord offers innovative solutions designed

to address these challenges through advanced
visual inspection technology.

. Deep visual analysis: These software solu-
tions enable the visual inspection of the top
surface of assembled circuit boards to accu-
rately identify the manufacturer and coun-
try of origin of all assembled components.

+ Provenance detection:

» Top marking recognition: For compo-
nents with visible markings, the soft-

Current Solutions:

Despite the clear regulations, current solu-
tions predominantly rely on trust. Manufactur-
ers depend on paper reports and documenta-

ware reads and decodes the context of
the markings, extracting the country of
origin and additional traceability data.

tion provided by the supply chain to verify the .
sources of their components. This approach

ha

Direct image verification: By capturing
images during assembly from automated
optical inspection (AOI) machines or after
assembly using top images of the circuit
board, Cybord ensures the provenance of
the components. This technology guaran-
tees that 100% of components are verified
against their reported country of origin.

« Comprehensive verification of components:
Cybord’s technology extends

s significant drawbacks:
Lack of ground truth: Existing methods
do not provide a technological means to
obtain ground truth regarding the ori-
gins of components. Verification is lim-
ited to the accuracy of documents and
trust in suppliers.

its verification capabilities to
finished goods and semi-fin-
ished products. This ensures
that all components used in
the assembly are original and
have not been tampered with,
modified, or replaced during
production, shipping, or at any
point in the supply chain. By
employing deep visual analy-
sis and forensic examination,
manufacturers can confidently

Rohs

Manufacturer Date-Code

Country of Origin

Lot code

MPN

Figure 1: Al decoding of top marking context. This illustration
showcases how traceability information is extracted directly

from the component. By leveraging Al to decode the con-
text of each character and annotation on the component’s top
marking, we accurately identify the source of truth,including
the country of origin.
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verify the integrity of their
products, ensuring compliance
with regulatory requirements
and maintaining the highest
quality and safety standards.
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Conclusion

As compliance with the US CHIPS Act
becomes increasingly significant, the need
for reliable verification of electronic compo-
nent sources is paramount. Traditional trust-
based methods are insufficient in today’s com-
plex supply chains. Cybord’s solutions pro-
vide a robust, technology-driven approach
to ensure compliance and provenance. By
leveraging advanced Al visual inspection and
forensic analysis, manufacturers can achieve

a level of certainty that was previously unat-
tainable. Additionally, Cybord’s technology
extends to verifying finished goods and semi-
finished products, ensuring that all compo-
nents are original and have not been tam-
pered with or modified at any point in the
supply chain. This comprehensive verification
capability not only reinforces product integ-
rity but also supports adherence to regulatory
requirements, ultimately enhancing trust in
the supply chain. smr007

WHITE PAPER EXCERPT

IPC-A-610 Standard Compliance by
Using Advanced Al Technology

By Dr. Eyal Weiss, Cybord Ltd.

In the ever-evolving landscape of
electronics manufacturing, standards
serve as guiding principles, adapting
to the pulse of emerging technologies.
This white paper embarks on an explo-
ration of IPC-A-610, focused on the qual-
ity of assembled PCBs, not merely as a
compliance framework but as a dynamic
entity poised for evolution.

Our focus zeroes in on electronic com-
ponents. This is because existing prac-
tices predominantly utilize technology to inspect
the assembly process, often sidelining the examina-
tion of individual electronic components. As a result,
these crucial components often find themselves
excluded from the majority of automated tests con-
ducted along the manufacturing line.

We advocate for a user-centric approach, where
immediate detection technology becomes the cat-
alyst for redefining how IPC-A-610 integrates with
the shop floor. This isn’t a revolution; it’s a transfor-
mation, a shift in the orchestration of compliance.
As we engage in this dialogue, we pose a simple
yet profound question: How does the user experi-
ence change with the infusion of real-time insights
into IPC-A-6107?

Amidst our contemplation, we introduce a novel
technology—a visual inspection system based on
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advanced Al that scrutinizes every component
during assembly, ensuring a discreet yet compre-
hensive 100% compliance check. Join us on this
understated journey, not just to follow standards
but to gently mold them into a harmonious reso-
nance with contemporary possibilities, ushering
IPC-A-610 into the realm of Smart manufacturing.

White Paper Contents:
e Defects on component leads/terminations
e Bent or warped leads
e Corrosion and cleanliness
¢ Cleanliness: Foreign object debris (FOD)
e Loss of metallization
e Mounting upside down
e Incorrect or missing marking

DOWNLOAD THE FULL WHITE PAPER
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Lockheed Martin’s Newest Technology Demo

for Space Connectivity Ready for Launch »
Lockheed Martin’s newest technology dem-
onstration, called the Tactical Satellite (Tac-
Sat), is complete and ready for launch in 2025
aboard a Firefly Aerospace Alpha rocket.

NRL Completes Development of Robotics

Capable of Servicing Satellites »

U.S. Naval Research Laboratory (NRL) Naval
Center for Space Technology (NCST) in part-
nership with Defense Advanced Research
Projects Agency (DARPA) successfully com-
pleted development of a spaceflight qualified
robotics suite capable of servicing satellites
in orbit.

Skunk Works Demonstrates Airborne Battle

Management of Al-Controlled Aircraft »
Lockheed Martin Skunk Works, in partnership
with Lockheed Martin’s Demonstrations and
Prototypes organization and the University
of Iowa’s Operator Performance Laboratory
(OPL), showcased a crewed-uncrewed team-
ing mission where an airborne battle manager
issued real-time commands to Al-controlled
aircraft through a touchscreen pilot vehicle
interface (PVI).

Deutsche Aircraft Selects Honeywell to
Provide High Frequency Radio System

for the D328eco »
Honeywell has been selected by Deutsche Air-

craft, a German aircraft manufacturer, to sup-
ply its Primus HF-1050 high-frequency (HF)
radio system for the recently debuted 40-seater
D328eco turboprop.
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NASA’s Europa Clipper: Millions of Miles

Down, Instruments Deploying »

Headed to Jupiter’s moon Europa, the space-
craft is operating without a hitch and will reach
Mars in just three months for a gravity assist.

U.S. Navy Awards Comtech $50 Million

SLM-5650B Modem Contract »
The U.S. Navy Information Warfare Systems

Command awarded the Company a sole source
contract for Comtech’s U.S sovereign software-
defined SLM-5650B satellite communications
(SATCOM) modems, upgrade Kkits, firmware
options and technical support. The contract hasa
four-year period of performance and is valued in
excess of $50.0 million. Funded orders received
to date are valued at approximately $2 million.

RTX’s Raytheon Awarded U.S. Army Contract

for Wireless Power Beaming Technology »
Raytheonhasbeen awarded a contract from the
U.S. Army to work on directed energy wireless
power beaming capabilities that will distribute
power across the battlefield, simplify logistics,
and safeguard locations for U.S. troops.

Lockheed Martin and Anduril Join Forces
to Successfully Detect and Track Drone
Threats in Middle East »

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. Desert Guardian is
part of a set of exercises aimed at filling key gaps
in its ability to detect and track drone threats.
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DESIGN TIPS #124:

ETCH COMPENSATION

What is minimum space and trace?
The answer depends on the starting
copper weight.

This is because we must do an etch comp
on the traces in CAM to compensate for
known etch loss. The space between
traces after compensation will play a role
in whether a board can be manufactured.

The lower the spacing width, the higher
the cost. Designers don’t always account
for the proper starting copper weight after
edge compensation.

Design tips:

- For accurate starting copper weight, add a
half mil (.0005”) to all copper features.

*Start with 3/8 or 1/4 oz. foil, reducing
etch comp and less likely to cause a
spacing issue.

*Boards that call for full body electrolytic
gold are not comped to avoid gold slivers
occurring during the etching process.

Before etching

After etching

During etching, trace
width expands beyond
the width of the resist.
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from a Trade Show

Article by Dan Beaulieu
D.B. MANAGEMENT GROUP

Trade shows are the heartbeat of our indus-
try. They bring together suppliers, customers,
partners, and competitors all under one roof—
a perfect storm of opportunities waiting to be
seized. Yet, I’ve seen far too many people wan-
der the floor aimlessly or hide in their booths,
squandering the potential of these events.
Attending a trade show isn’t just about show-
ing up—it’s about showing up prepared, with
purpose, and with a plan to extract maximum
value from your time there. Here’s how you can
make the most of your trade show experience,
whether you’re attending the technical confer-
ence, walking the show floor, or both.
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Set Clear Goals Before You Go

Before you even book your ticket, ask your-
self, “Why am I attending this trade show?”
Are you there to network? Scout for new sup-
pliers? Learn about cutting-edge technology?
Promote your company? The clearer your
objectives, the more likely you are to achieve
them. If you're attending as part of a company
team, sit down together and align your goals.
Decide who will focus on what, be it customer
meetings, competitor analysis, or attending
conference sessions. Going in with a game
plan ensures you don’t waste time once you're
on-site.
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Research, Research, Research

Trade shows are a whirlwind of activity.
Without preparation, you’ll quickly get lost in
the chaos. Here’s what you need to do:

o Study the exhibitor list: Review the list of
companies and identify which booths you
want to visit. Prioritize the ones that align
with your goals.

e Review the conference agenda: Technical
conferences often run parallel to the show
floor. If you’re looking for insights or solu-
tions to specific problems, these sessions
can be gold mines of information. High-
light the ones that matter to you.

e Set appointments in advance: Don’t rely
on chance to meet key contacts. Reach out
before the show to schedule meetings with
suppliers, partners, or potential customers.

By walking in prepared, you’ll maximize
your efficiency and make every minute count.

The Technical Conference vs. the Show Floor

One of the most common mistakes I see is
attendees treating the technical conference
and the show floor as completely separate
events. They’re not. Each serves a unique pur-
pose, but together, they offer a holistic view of
the industry.
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o The technical conference: This is where you
dive deep, learning about emerging trends,
new technologies, and innovative solutions.
The speakers are often industry leaders, and
the insights they share can spark ideas or
solve problems you’ve been wrestling with.
Bring a notebook (or tablet) and ask ques-
tions. The people in these sessions are typi-
cally more focused than the casual passersby
on the show floor. Use the opportunity to
connect with like-minded professionals.

o The show floor: The floor is about breadth
rather than depth. It’s a place to see what’s
out there, gather market intelligence, and
get hands-on with new products. Many
vendors offer live demos; take advantage of
these. They provide insights you won’t get
from a brochure.

The key is to balance the two. Don’t spend all
your time in conference sessions and miss the
action on the floor, or vice versa. Map out your
schedule to get the best of both worlds.

Engage, Don’t Just Observe

A trade show is not a spectator sport. You're
there to participate. Here’s how to engage
effectively:

o Ask questions: When visiting a booth,
don’t just grab a brochure and walk away.
Talk to the representatives. Ask about their
products, their company, and how they
might solve your specific challenges.

o Actively network: Introduce yourself to
people. Use networking events, lunches,
or even chance encounters in hallways to
build connections. You never know who
you might meet.

« Join the conversations: If you're attending
a panel or session, contribute to the Q&A
or post-session discussions. People will
remember you if you engage thoughtfully.

Remember, the more effort you put into
engaging with others, the more value you’ll get
in return.
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Maximize Your Time on the Floor

The show floor is massive, and time is lim-

ited. Here’s how to make the most of it:

e Divide and conquer: If you're attend-
ing with colleagues, split up to cover
more ground. Share notes at the end of
each day.

e Focus on priorities: Don’t get dis-
tracted by flashy displays that aren’t rele-
vant to your goals. Stick to your plan but
leave a little room for unexpected dis-
coveries.

o Take notes: You’ll encounter a lot of
information—products, technologies,
and people. Write it down, take photos,
or use an app to keep track. You’ll thank
you later.

Pro tip: Comfortable shoes are a must. You'll
be walking miles. I like to track my steps. The
most I walked at one CPCA show was 16,000
steps which is about nine miles.

Bring the Right People
Trade shows are team sports. The people
you bring can make or break your experience.
Here’s who should be on your team:
e Technical experts: If you're scouting for
solutions, bring someone who can ask the
right technical questions.
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« Salespeople: They're there to pitch, net-
work, and generate leads.

o Decision-makers: If you’re seriously consid-
ering a new partnership or investment, make
sure someone with authority is present.

But don’t overdo it; bringing too many peo-
ple can lead to confusion and inefficiency.

Follow Up After the Show

This is where most people drop the ball. They
leave the trade show with a bag full of busi-
ness cards and brochures, and then... nothing.
Don’t let that be you.

e Organize your contacts: After the show,
take the time to categorize your new con-
nections. Who are potential custom-
ers? Who are suppliers? Who are valuable
industry contacts?

e Send follow-up emails: A quick “It was
great meeting you” email can go a long
way in building relationships.

e Share insights with your team: If you
attended sessions or gathered market intel-
ligence, share it with your colleagues. The
value of a trade show extends beyond the
people who attended.

The follow-up is where you turn your trade
show experience into tangible results.

Automation and Advancea
Proceduresin PCB
Fabrication



Other Observations and Tips

o Use social media: Many trade shows have
hashtags. Use them to share your experi-
ences, connect with attendees, and stay
updated on what’s happening.

e Be open to surprises: Some of the best
discoveries at trade shows are the ones you
didn’t plan for. Leave a little flexibility in
your schedule for serendipity.

o Take care of yourself: Trade shows are
exhausting. Stay hydrated, eat well, and get
enough rest to keep your energy levels up.

Trade shows are what you make of them.
They’re not just about booths and bro-
chures—they’re about connections, learning,
and opportunities. Whether you’re walking

the floor, attending a technical conference, or
networking over coffee, every interaction is
a chance to grow your business and expand
your horizons.

So, the next time you attend a trade show,
don’t just show up. Show up with purpose.
Engage, learn, and leave with something that
moves the needle for your company. That’ll
get you the biggest bang for your trade show
buck. smro07

Dan Beaulieu is an I-Connect007

| ‘ columnist. To read his columns,

" click here.

Faster Space Communication With
Record-sensitive Receiver

In space exploration, long-distance optical links
can now be used to transmit images, films and data
from space probes to Earth using light. But for the
signals to reach all the way and not be disturbed
along the way, hypersensitive receivers and noise-
free amplifiers are required. Now, researchers at
Chalmers University of Technology in Sweden have
created a system that, with a silent amplifier and
record-sensitive receiver, paves the way for faster
and improved space communication.

The researchers’ communication system uses
an optical amplifier in the receiver that amplifies

the signal with the least possible noise so that its
information can be recycled. Just like the glow of
a flashlight, the light from the transmitter widens
and weakens with distance. Without amplification,
the signal is so weak after the space flight that it is
drowned out by the electronic noise of the receiver.
After twenty years of struggling with disturbing
noise that impaired the signals, the research team
at Chalmers was able to demonstrate a noise-free
optical amplifier a few years ago.

Due to the limited resources and minimal space
on board a space probe, it is important that the
transmitter is as simple as possible. By
allowing the receiver on Earth to generate
two of the three light frequencies needed
for noise-free amplification, and at the same
time allowing the transmitter to generate
only one frequency, the Chalmers research-
ers were able to implement the noise-free
amplifier in an optical communication sys-
tem for the first time. The results show an
outstanding sensitivity, while complexity at
the transmitter is modest.

(Source: Chalmers University of Technology)
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Global Citizenship in
Environmental Sustainability

Global Citizenship

by Tom Yang, CEE PCB

Today’s businesses operate across borders to
shape economies, communities, and the envi-
ronment. With this reach comes responsibil-
ity. The concept of global citizenship has grown
from a philanthropic ideal to a pressing neces-
sity, urging businesses to think beyond profits to
minimize their environmental footprint. Com-
panies must enact change by adopting sustain-
able practices. Global citizenship in business
can drive environmental sustainability, offering
insights into balancing profit with responsibil-
ity, navigating diverse regulations, and building
a culture that prioritizes the planet.

Profit-driven motives can coexist with envi-
ronmental responsibility when companies view
sustainability as a path to long-term resilience.
The costs of sustainable initiatives such as green

or renewable energy may initially be high. How-
ever, when businesses consider long-term sav-
ings and the growing consumer preference for
eco-friendly brands, these investments become
strategic rather than ethical concerns.

For example, Unilever’s Sustainable Liv-
ing Plan focused on resource efficiency and
eco-friendly products and subsequently the
company reduced its carbon emissions and
attracted consumers committed to sustain-
ability. Many global companies are also adopt-
ing circular economy models, which focus on
minimizing waste using renewable materials.
This approach has lowered costs and improved
brand image, making it a viable strategy for
companies of all sizes.

A significant challenge for global businesses
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is environmental regulations that vary across
the globe. In regions with strict environmental
laws, such as the European Union, companies
are required to meet high standards, whereas
in other regions, regulations may be less strin-
gent or non-existent.

To address these concerns, some compa-
nies adopt a “highest common denominator”
approach, voluntarily upholding the strictest
environmental standards across all locations.
This can increase costs in the short term but
demonstrates a commitment to environmental
protection that resonates with eco-conscious
consumers. For instance, IKEA has imple-
mented consistent, sustainable practices glob-
ally. This not only sets an example for other
businesses but also helps corporate actions
align with global citizenship values.

Collaboration is essential to achieving mean-
ingful sustainability goals. Partnerships among
governments, NGOs, and corporations can
foster global solutions to environmental chal-
lenges. For instance, the Paris Agreement set
a shared, international vision and direction for
tackling climate change. Businesses can support
these global initiatives by aligning their goals
with the broader objectives of reducing emis-
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sions and promoting sustainable development.
Corporate partnerships, such as the Global
Green Alliance, encourage collaboration
among companies to develop and share sus-
tainable technologies. By pooling resources
and expertise, companies can innovate more
efficiently and reduce costs associated with
eco-friendly technologies. For example, the
electronics industry has made strides in sus-
tainable production by sharing research on
recyclable materials and energy-efficient man-
ufacturing. Additionally, companies can lever-
age these alliances to create industry-wide
standards that drive change more effectively.
Studies show that consumers—especially
Millennials and Gen Zs—are more likely to
support brands that demonstrate environ-
mental responsibility. Patagonia, known for
its commitment to environmental activism,
has capitalized on this trend. Patagonia’s ded-
ication to sustainability—from using recy-
cled materials to actively supporting conser-
vation initiatives—has earned it a loyal cus-
tomer base. Similarly, brands in various indus-
tries are rethinking product lifecycles, using
recycled materials, and reducing packaging
waste. These practices not only enhance brand
loyalty but also increase
customer lifetime value,
proving that sustainability
can drive revenue growth.
Reducing carbon emis-
sions is one of the most
impactful ways companies
can contribute to environ-
mental sustainability. How-
ever, identifying the most
effective areas for reduc-
tion requires a comprehen-
sive understanding of the
company’s entire opera-
tion. Energy usage, trans-
portation, and supply chain
management are the pri-
mary sources of emissions.
One effective strategy is to



invest in energy-eflicient infrastructure. Google,
for example, has pledged to run its data centers
on carbon-free energy by 2030.

Supply chain management offers additional
opportunities for reducing emissions. Compa-
nies can partner with suppliers that share their
sustainability goals or implement standards
that encourage eco-friendly practices across
the supply chain. Additionally, logistics opti-
mization—such as choosing more fuel-efficient
routes or using EV transportation—can signifi-
cantly reduce a company’s carbon footprint.

Creating a corporate culture that values sus-
tainability requires more than implementing
eco-friendly policies; it must be part of the orga-
nization’s core values. Leadership must set the
tone, and employee engagement is also impor-
tant. When employees understand the impact
of their actions and feel empowered to con-
tribute to eco-friendly initiatives, sustainabil-
ity becomes a shared responsibility. To achieve
this, companies can offer training in sustainable
practices, involve employees in eco-friendly
projects, and reward efforts that contribute to
environmental goals. For instance, Adobe has
a Green Team program, where employees can
participate in environmental projects and bring
their sustainability ideas to life, thereby foster-
ing a culture where sustainability is everyone’s
responsibility, not just a corporate initiative.

Other companies that also lead by example
include:

Levi Strauss & Co.

The clothing company has made strides
in reducing water usage and chemicals in its
manufacturing process, launching its “Water
Less” initiative. Levi’s commitment to sustain-
able practices has improved its environmen-
tal impact and inspired similar practices in the
fashion industry.

Apple

The company is working toward a zero-car-
bon footprint across its supply chain by 2030.
By focusing on recycling, sustainable sourcing,

and renewable energy, Apple has set ambitious
goals emphasizing its role as a global citizen in
environmental sustainability.

The role of global citizenship in environ-
mental sustainability is not only about moral
responsibility but also about long-term sur-
vival and success. As businesses expand their
reach across borders, they have the opportu-
nity and responsibility to address environmen-
tal challenges. Balancing profit with sustain-
able practices, navigating international regu-
lations, and embracing collaborations is part
of this journey. By building a culture that val-
ues sustainability, identifying areas to reduce
emissions, and demonstrating genuine com-
mitment, companies can make a lasting, posi-
tive impact on the environment.

Those of us in electronics, especially those
who fabricate PCBs, have a responsibility to
support sustainability. CEE has invested nearly
$30 million over the past few years to ensure
our factories are completely environmentally
friendly. We do this because it is the right thing
to do. We must protect our environment for
future generations. sM1007

Tom Yang is CEO of CEE PCB. To
read past columns, click here.
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Standard of Excellence: Hiring for Quality Positions
in Manufacturing, Engineering, and Management

In continuing my series on finding, signing, and keeping good peo-
- ple for your company, this month we discuss hiring good people for
your quality department. Even when hiring was easier, hiring for the
- quality department has always been especially challenging. It takes
| a special kind of person: someone with attention to detail, some-

§ one ready to stand for his or her convictions, and someone who can
" stand up under pressure when the company needs to ship product
. and the quality manager refuses to because it is not up to par. The
quality department is the very soul of any manufacturing company.

North American EMS Industry The Knowledge Base: The
Up 14.7% in October 2024 Impact of Harsh Environments
“The October book-to-bill ratio for the on Residue Tolerance

North American EMS industry slightly
trailed the long-term trend. Although orders
have declined for two consecutive months,
the year-to-date performance remains
solid,” said Shawn DuBravac, Ph.D., IPC’s
chief economist. “Shipments, which had
been subdued earlier this year, have now
increased for four consecutive months,
suggesting improving momentum.”

Electronic devices
are ubiquitous,
performing criti-
cal functions in

a wide range of
applications. Many
of these devices
operate in harsh
environments
characterized by extremes in temperature,
humidity, pollution, and chemical exposure.

The Training Connection Difference

Bert Horner, president of The Test Connection, has
recently launched The Training Connection, a new
company that addresses critical training needs in
test engineering and development, with a focus on
essential methodologies like design for test (DFT)
and IPC standards.
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IPC Introduces First Standard Closing the Loop: iNEMI Workshop
for In-mold Electronics Addresses Circularity Challenges

The electronics indus-
try faces increasing
pressure from con-
sumers and regula-
tors to implement

IPC announces the release of IPC-8401,
Guidelines for In-Mold Electronics.

This standard addresses in-mold
electronics (IME) technology, providing
industry consensus on guidelines

for manufacturing processes, part more circular design principles in their products.
structures, material selection, and While some companies lead the way, many grap-
production test methods to integrate ple with significant knowledge gaps. These include
printed electronics and components a lack of clear definitions for “circular economy”
into 3D smart structures. in the context of electronics, insufficient data, and

inadequate training to apply circular principles
effectively across product lifecycles.

Incap's Christmas Jumper Day
Raises Donations for Charity

Global Citizenship:
What I’'ve Learned
About the American
PCB Business
Navigating the complexi-

ties of the American
PCB business has been an eye-opening expe-

Incap UK’s Christmas Jumper Day was a
wonderful opportunity to combine festive
fun with charitable giving. Team members
wore their favorite Christmas jumpers,
raising £169.89 for a good cause. Incap
UK matched the amount raised, doubling

the total to £339.78. The funds will support Eence. During ;ny J,[ll,me 'r,]ﬂf‘merfa’ : have PCB
important initiatives, spreading positivity ecome more tamifiar wi € American

during the holiday season. business and doing business here.

Al Servers and EVs Drive Winners of IPC Hand Soldering World

China’s PCB Industry to Championship at electronica 2024
$26.79bn in 2024 Announced

The Taiwan Printed Circuit IPC hosted its Hand Soldering World Championship in
Association (TPCA) and the Munich, Germany, at electronica on 14-15 November
Industrial Technology Research 2024. Skilled contestants competed to build an electron-

ics assembly in accordance
with IPC-A-610 Class 3 crite-
ria, and were judged on the
. functionality of the assem-

.. bly, compliance with the

& assembly process and over-
all product quality.

Institute (ITRI) recently released
the 2024 China PCB Industry siaedlaci i
Dynamics Report. It reveals that : ' =
China’s PCB industry accounted
for approximately 30.5% of the
global market in 2023, with an
output value of $22.98 billion,
ranking second worldwide.

For the latest news and information, visit SMTOO7.com
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Find Industry-experienced
Candidates at jobConnectO07

For just $975, your 200-word, full-column Potential candidates can click on your ad
ad will appear in the Career Opportunities  and submit a resume directly to the email
section of all three of our monthly maga- address you provide, or be directed to

zines, reaching circuit board designers, the URL of your choice.

fabricators, assemblers, OEMs, suppliers
and the academic community.

No contract required. Just send over

your copy and company logo and we’ll
In addition, your ad will: do the rest!
+ be featured in at least one of our
newsletters

. appear on our jobConnect007.com Contact barb@iconnect007.com
board, which is promoted in every to get your ad posted today!
newsletter

« appear in our monthly Careers Guide, +1 916.365.1727

emailed to 26,000 potential candidates
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Opportunities

N\ American Stagdard Circuits

ye Sunstone Circuits

Sales Coordinator

Come join the sales team at ASC Sunstone Circuits
in Mulino, Oregon, as our Sales Coordinator! This
position is responsible for ensuring the seamless
processing, tracking, and delivery of customer
orders while providing exceptional client communi-
cation and internal coordination. Some of the duties
include:

« Order processing

- Order tracking and status updates

« Customer communication

« Internal coordination with sales,
production, and shipping

« Administrative support

Education & Experience

A high school diploma or GED is required for this
role. In addition to the education requirement, a
minimum of two years of related experience in an
administrative or support role, within a sales or cus-
tomer service environment, is required. An equiva-
lent combination of education, training, and experi-
ence may satisfy these requirements.

Knowledge, Skills, and Abilities

The ability to adjust to new situations, environ-
ments, and changing priorities, to effectively con-
vey information and ideas through written, verbal,
and non-verbal means; and proficiency in Microsoft
Office Suite or related programs are essential.

Benefits
« 401(k) matching
« Dental insurance
- Employee assistance program
- Flexible spending account
« Health insurance
- Life insurance
- Paid time off
« Vision insurance

apply now

ACE

ACCURATE
CIRCUIT
ENGINEERING

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.

apply now
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Opportunities

American Standard Circuits

l '|

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.

Creative Innovations In Flex, Digital & Microwave Circuits

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.

apply now

TAIYO

AMERICA
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”.

apply now
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Opportunities

@ The Test
Connection, Inc.
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.

TTCl 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.
apply now

@ The Test
Connection, Inc.

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)

TTCl 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.

apply now

JANUARY 2025 1 SMT007 MAGAZINE

63


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

Opportunities

. BLACKFOX

Premier Training & Certification

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)

apply now

Prototron
N Circuits

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.

apply now

64 SMT007 MAGAZINE 1 JANUARY 2025



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

Opportunities

/1RLON

ELECTRONIC MATERIALS

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

apply now

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.

apply now

X
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Opportunities

MivaTek

Global

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.
apply now

s

< eptac

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

* Alove of teaching and enthusiasm to help
others learn

* Background in electronics manufacturing

« Soldering and/or electronics/cable assembly
experience

« |PC 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

« |RA retirement matching contributions after
one year of service

« Training and certifications provided and
maintained by EPTAC

apply now
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SECURE YOUR SPOT
FOR THE ELECTRONICS INDUSTRY EVENT OF THE YEAR

In a rapidly evolving industry, IPC APEX EXPO 2025 will be the most transformative
exhibition, networking, and educational event of our 25-year history. Nowhere else in
North America can you engage with the entire global electronics industry ALL IN ONE
place! Explore hundreds of exhibits from leading suppliers. Network with industry
leaders from around the world. Dive into the technical conference for firsthand
insights from renowned experts. Get your first look at the innovative technologies
and trends that will define the future of electronics.

RESERVE YOUR SPOT TODAY!

Start planning your visit to Anaheim now! Secure early-bird discounts on
conference packages, hotels, and transportation. International attendees
must register early to request your visa letter of invitation.

IPCAPEXEXPO.ORG | #IPCAPEXEXPO


https://www.ipcapexexpo.org/2025-registration-options
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Educational Resources |00£

“This book will prove valuable for those actively
pursuing low-temperature solder conversion
M of their manufacturing processes.”

Kevin Byrd
Principal Engineer, Intel Corporation

| Books

Factory Analytics: Unlocking Efficiency Through Data Insights

FACTORY ANALYTICS

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.
Add this essential book to your library.

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.
Learn about aspects such as their chemistry, application, and relevant test methods
in different industries.
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