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The basis of chaos theory is a key concept known as the “butterfly effect.” It’s the idea that 
a small event in one place creates a cascading set of events elsewhere. So, how is this  
evident in the EMS landscape? We’re tracking the concerns and dynamics of this landscape, 
from the supply chain to workforce shortages and solutions. And there’s a lot to learn.

The Butterfly Effect
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Nolan’s Notes
by Nolan Johnson, I-CONNECT007 

The Changing 
EMS Landscape

When I was growing up, my parents would 
occasionally make the long, two-and-a-half-
day drive from Oregon to Minnesota. My pre-
ferred seat in our station wagon was at the very 
back, facing backward like a tail gunner, tak-
ing in the panoramic view as I sat perched on 
top of my duffel bag of clothes. My parents 
would give me my own AAA roadmap because 
they knew I liked to chart our progress and 
alert Dad to upcoming rest stops and roadside 
attractions. I was the voice-only guidance sys-
tem of the 1970s and a handy tour guide for my 

parents to where we could find the best bum-
per stickers and souvenirs. To this day, I can 
conjure up mental snapshots from the plains of 
South Dakota to the forests of Montana.

In the early 2000s, taking my own family 
on long road trips looked quite different. The 
kids packed their flip phones and mobile game 
devices and had a DVD player mounted to the 
ceiling of our minivan. Once we were on the 
road, the kids drew the side curtains, and the 
movies started to play. For them, this was an 
uninterrupted opportunity to experience a 
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rolling theater room and the back of the mini-
van seemed more like first-class accommoda-
tions on a plane that simply taxied them all the 
way from Oregon to Arizona, Utah, Idaho, Dis-
neyland, or our other favorite destinations.

As I drove my family across those many 
miles, I’d reflect on my own road trips as a 
child, and how different the experience was for 
my kids: They were generally focused inward 
rather than outward. They immensely enjoyed 
the ride, but I would ponder about what they 
were missing. Just like in my younger days, I 
still acted as the tour guide for everyone in the 
car, calling out upcoming sites as I occasion-
ally demanded my kids open the curtains and 
take breaks from their devices. I wanted them 
to experience the open road like I had, practi-
cally begging them to help me navigate those 
long stretches between cities. But they would 
have none of it.

In our day-to-day work, we might feel like 
we focus too much on internal operations. 
Like my children, we settle in for the long ride, 
tending to stay in our comfort zone where we 
can immediately fix the problem in front of us. 
But for a better perspective, sometimes we 
need to throw open the proverbial curtains, 
look out the window, and watch the constant—
and changing—landscapes.

My role as an editor is to track the changing 
landscape for you. I spot the trends, consult 
with a variety of industry voices, and alert you 
to what’s over the horizon. I’m a tour guide and 
a mapmaker at the same time. With so many 
changes in our industry, it often feels like we’re 
charting our course minute by minute.

The basis of chaos theory is a key concept 
known as the “butterfly effect.” It’s the idea that 
a small event in one place (a butterfly flapping 
its wings in Spain) creates a cascading set of fol-
low-on events that just might turn into a storm 
across Africa that becomes a hurricane striking 
Florida. The connections between cause and 
effect are not always obvious, but nevertheless 
are there—if you look for them. Again, choos-
ing to look outward rather than inward.

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

We’ve felt the butterfly effect, especially in 
recent years. Just one little change can turn 
into ever larger and cascading repercussions. 
What are some of those small changes that are 
bringing about big results? In this issue, we talk 
about supply chain issues, workforce short-
ages, post-tariff and geopolitical shifts, and 
new opportunities in other countries.

EMS consultant Mark Wolfe addresses these 
changes. He wonders if we’ve been in survival 
mode for too long. Columnist Mike Konrad 
helps us understand the differences between 
critical and distracting decision-making. Ali-
son James, IPC senior director of European 
government relations, shares what’s happen-
ing across the pond while IPC VP of Gov-
ernment Relations Chris Mitchell tackles the 
issues in Washington, D.C. Looking to our 
neighbors in the south, the leadership team 
from Milwaukee Electronics represents strong 
solutions for EMS providers in Mexico. We 
also have a column from Preeya Kuray about 
nearshoring that includes her personal inter-
view with Microfab, a company also making 
headway in Mexico.

As we take this opportunity to look out the 
window, I’ve shared just a few highlights from 
this issue, but I encourage you to consider what 
it means for your business. How would you 
benefit by “turning off the DVD player” and 
surveying your own landscape? What would 
you find? What changes could you make that 
will lead to a stronger business strategy? How 
can you manage this butterfly effect?

Finally, what has your company done to solve 
a problem or respond to a challenge? Share 
your ideas for what SMT007 Magazine should 
cover. Who knows? Your short email just might 
be the flutter of butterfly wings.  SMT007

https://iconnect007.com/column/131319/smt


10    SMT007 MAGAZINE   I   JUNE 2024

Feature Article by Mark Wolfe
WOLFE CONSULTING, LLC

In the face of an ever-growing electronics 
demand, our experiences from 2020 onward 
with rapid constraints in supply, and unex-
pected demand fluctuations, EMS companies 
face a more limited ability than we are accus-
tomed to quickly adjust incorrect component 
mixes and respond to shortened component 
lifecycles. Add to that the need to carefully 
approach the addition of very expensive capac-
ity. We end up repeatedly answering the same 
set of questions, every day, for every job in our 
queue:

• Which parts are short?
• Where can I find them?
• Is the channel I found “safe?”
• Can I afford to do it?

While things have improved in the past few 
years, there is no sign we will return to pre-
pandemic stability. Component lead times feel 
much better but are still well beyond pre-pan-
demic levels. Manufacturers are still building 
largely to customer orders as opposed to build-
ing to stock. This article will examine how 
these trends from 2020 have matured and sta-
bilized or continue to change and evolve.

Supply Continuity Has Never Been 
More Critical

Time-to-market and product availability are 
essential. To meet our own delivery schedules, 
our suppliers must have a reliable and available 
supply of the needed components. Disruptions 

Has It Really Been Survival Mode?
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The truth is
 that the largest 

customer accounts 
may not be the 

“best” customers. 

continue to be more frequent than ever before, 
so a supplier who makes the EMS company’s 
job easier is likely to receive the first chance 
at parts orders. Conversely, under these con-
ditions, suppliers can be more selective about 
which customers receive the most responsive 
service. These customers are the accounts that 
exhibit the “best” long-term opportunities for 
the supplier. So, how do you become the first 
order they ship?

Reliability
Just as you need reliable service from your 

supplier, your supplier will turn first to their 
most reliable customers. The truth is 
that the largest customer accounts 
may not be the “best” custom-
ers. To develop a favorable rep-
utation with your suppliers, 
you may need to “sell” your 
company’s story: Help the 
supplier understand who 
you are and your mission in 
business. It’s true that rela-
tionships matter more than 
ever before, especially when 
the unexpected happens.

An unexpected event can 
occur in so many new and surprising 
ways in the current market. Geopolitical risks, 
ecological disruptions, and the growing supply 
chain complexity and dependencies are just 
some of the ones you cannot control or pre-
dict, but to which we must be able to respond. 
Merely survival has taught us to expect and 
plan for the unexpected. It all comes down to 
resiliency and agility.

Predictability
There are factors in the supply chain that 

are not within your control as an EMS com-
pany. Component shortages, sudden alloca-
tions, or end-of-life announcements are out-
side your reach of influence. That doesn’t mean 
you don’t have control. What you can control, 
for example, is sharing detailed demand fore-

casts with your suppliers. When your suppli-
ers can map shipments to your manufacturing 
needs, they have the potential ability to serve 
not only your needs on schedule, but perhaps 
better serve some other customers as well. As 
timing changes, your supplier—if they’re trust-
worthy—will notify you of availability changes 
that might affect product on your schedule, 
and work with you to find a workaround. In 
short, if you want advanced notice of parts 
issues because you’re tired of short shipments 
to your receiving dock, then share as much 
accurate forecast data with your account man-
ager as you possibly can.

Resiliency
Resiliency and agility mat-

ter more than ever before. 
Resiliency is the ability to 

recover from adversity or 
change. Agility is the abil-
ity to move quickly and 
easily. There was a time 

when the default solution to 
supply issues was to stock the 

inventory needed to get from 
one shipment date to the next. It 

was simple, and it worked. But “sim-
ple solutions” are not necessarily afford-

able now; occasionally, this solution isn’t even 
possible.

Nevertheless, the ability to respond in a nim-
ble, agile manner is necessary in our new era 
if we wish to compete and meet evolving cus-
tomer needs in the new normal.

Let’s Talk About Surviving
Survival is realistically what every one of 

us has been doing to some degree in the cur-
rent supply environment. Our survival mode 
resembles a game of “Whack a Mole,” the 
arcade game where a little mole pops up, and 
we hit it back down with a mallet, then wait 
for the next one to pop up randomly in a new 
location. It’s exhausting. So naturally, every-
one wants to change the game somehow.
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But for many, the question has been, “Can 
I get by without changing anything?” This is 
a scarcity model way of thinking. If you rec-
ognize too many of the following behaviors 
in your organization, you might be operating 
from a scarcity model of thinking, in survival 
mode:

• Consistently missing the numbers
• Answers are inconsistent without 
   explanation
• We live one purchase order at a time
• Significant dependency on lead time 
   with a difficult time keeping up
• From the supplier perspective, many 
   orders are drop in
• We struggle to depend upon the intended 
   supply chain
• Growing dependency on alternate channels
• Too many ongoing surprises
• Shift from just-in-time to just-in-case 
   mindset

Unfortunately, these behaviors can be a sig-
nificant barrier to growing your supplier rela-
tionships.

• Transparency disappears. As a customer, 
we find an alternate component or alter-
nate supplier and move on to the next  
crisis. As a supplier, in the absence of 
transparency, it looks like forecasts are 
being missed. At best, parts we were 
screaming for today suddenly go quiet 
because we found them elsewhere and 
didn’t tell anyone, and suppliers start to 
question what the driving behaviors are.  
Is the demand real?

• The need to work “PO to PO.” A surpris-
ing number of companies do this. While it 
technically provides more ability to change 
supply chains if a lower cost option comes 
along and certainly is aimed at reducing 
component liability, it has challenges:   

   › The problem in an environment of 
      stretching lead times is that we can’t 
      keep up with the real lead times.

   › Far too many conversations with 
      suppliers are about when you should  
      have placed the order vs. solving the 
      problems.
   › Debates about whether you placed 
      orders inside or outside of lead time 
      are not constructive for anyone.

• Jumping to alternate channels—broker  
or otherwise—has become relatively  
common. Your ERP system looks fine, 
but when you confirm orders, the supply 
base tells you something entirely different. 
Thinking has shifted from just-in-time to 
just-in-case.”

The key to thriving, which I will discuss in 
a future article, is reducing the surviving attri-
butes even when we know we can’t eliminate 
them. I will explore how to turn survival mode 
into a thriving relationship with your supply 
chain.  SMT007

Mark Wolfe is the principal of 
Wolfe Consulting, LLC.

Mark Wolfe
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We met with Milwaukee Electronics’ CEO 
Jered Stoehr and Vice President of Sales Paul 
Forker to discuss the evolving dynamics of 
Mexico’s role in global trade, particularly in 
comparison to China. The recent increase in 
trade with Mexico, due to the impact of tar-
iffs on business opportunities, and the shift 
of some companies from China to Mexico 
stemming from factors like cost competi-
tiveness and geopolitical risks, have been 
key to Mexico’s position as the number one 
trade partner with the U.S. The conversation 
also delves into the importance of workforce 
skills, company culture, and decision-mak-
ing autonomy in selecting a Mexico-based 
EMS provider.

Nolan Johnson: A recent headline read, 
“Is Mexico the Next China?” How true is this 
for Milwaukee Electronics?
Jered Stoehr: We’ve been in Mexico since the 
1990s, longer than many other CMs. We have 
two domestic facilities in the U.S. and one in 
Mexico. Our Mexico customer base has histor-
ically been higher volume, but there wasn’t a 
huge gap in the size of the customer with our 
U.S. facilities back then. More recently, when 
the tariffs were implemented, things changed 
significantly. Our Mexico facility is attracting 
larger customers and opportunities today. It 
has grown relative to our domestic facilities.

In fact, I have a publicly available report 
from Deloitte1 about Mexico. It says U.S. trade 

Where Is the China Business Going?
Feature Interview by Nolan Johnson
I-CONNECT007
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has been growing significantly with China and 
Mexico for a long time. From 2010 to 2019, the 
trade gap between China and Mexico stayed 
consistent even as trade increased. There’s a 
dip in 2020 due to COVID, but then a correc-
tion and a return growth for both. From 2022 
to 2023, though, a big gap opens, with China 
declining and Mexico continuing to grow.

Is this the first time you see the two 
countries diverge?
Stoehr: Yes. That macro-level view shows 
the shift. In our experience, when the tariffs 
were implemented, we started seeing signifi-
cant increases in large-quantity opportunities 
for our Mexico facility. Ten or 15 years ago, a 
large EMS customer had either already gone to 
Asia or was headed there. In these past several 
years, a significant number of those customers 
have shown interest in Mexico.

Paul Forker: There clearly has been an increase 
in demand for our quoting opportunities with 
customers or prospects who have been in 
China. China used to be an automatic choice; 
now, newer companies with a product hit-
ting its stride in production aren’t considering 
China like they once were.

Paul, does this business constitute existing 
work coming from China, or are these new 
products with which they’ve decided to start 
production in Mexico?
Forker: We’re exposed to many companies 
developing new products that have evolved 
from startup to domestic production. Those 
folks are looking for cost reduction. That’s 
one scenario. The other scenario is when folks 
come right out and say, “We want all our busi-
ness out of China.”

What’s their thought process?
Forker: I think it’s because of the unknowns 
and the instability. The tariffs are always loom-
ing in their minds. Before that, there were con-
cerns about communication and control of 
their intellectual property.

Stoehr: There’s increasing interest. Geopo-
litically, OEMs are developing supply bases 
outside China. That’s becoming increasingly 
common, and in the last few years, the supply 
chain has gained a more powerful voice within 
organizations. The supply chain is one of the 
biggest risk factors that companies identify: 
What if there was some kind of conflict? How 
would we survive as a business? An increasing 
number of companies are looking to region-
alize to manage cost, but also to manage that 
risk.

Can you be cost-competitive with China?
Forker: Folks are willing to pay more, about 
10–15%.

Stoehr: This could lead to a discussion about 
total cost of ownership where some compa-
nies are better at it than others. I would agree 
that 10–15% more on those unit costs seems 
typical.

Customers are seeing value for that extra 
10–15%. In their opinion, what are they 
getting in value for the extra expense? 
What’s important to them?

Jered Stoehr
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Forker: Risk reduction is foremost, followed 
by communication and logistics. You still need 
to visit your factories and communicate that 
way. Mexico’s advancement of technology is 
also helping. There was a time when China was 
pretty far ahead on almost everything, but the 
gap is closing.

Tell us more about that closing gap.
Forker: Demand is driving it. They see the 
needs, so they invest in equipment that allows 
them to perform that type of assembly. I haven’t 
seen much in the way of circuit board fabrica-
tion moving to Mexico.

Stoehr: There was some PCB fabrication indus-
try years ago, but most companies intentionally 
got away from it. There’s one board manufac-
turer that has expanded into central Mexico in 
the past few years with a huge 160,000-square-
foot board facility. So, we see that happening 
more often.

Paul, do you see a change in the skill levels of 
the workforce? How is Mexico responding to 
provide more skilled workers?
Forker: It’s hard to quantify that outside our 
own organization, but we’ve responded by 

investing in a high ratio of degreed engineers 
to production workers to oversee and support 
lower-skilled workers and bring their skill level 
up through training.

Here’s a good example: We have a new cus-
tomer pushing us technically, so we have to 
really examine some of our processes to be 
sure we’re capable, and, if needed, we will put 
things in place to make sure that we’re capable.

Stoehr: There are these border factories called 
maquiladoras, which are mostly duty- and tar-
iff-free where raw materials are assembled, 
manufactured, or processed, then the finished 
product is exported. That’s a model we follow.

However, some of those border zones, like 
Juarez, are not safe because of drugs crossing 
the borders. You want to use bodyguards when 
you go in these areas, and that’s just a very dif-
ferent experience from other regions that are 
much safer. They employ people in their facto-
ries often from other areas of the country who 
go there to find work.

Our facility is in Tecate, just east of Tijuana. 
We have employees from all over Mexico, many 
of whom have not graduated from middle or 
high school. Our company does a lot of train-
ing and development for our staff. We teach 
work skills, computer skills, English classes, 
and even high school/GED-type classes. Every 
year, we designate an Education Day and cele-
brate anything our employees are doing to bet-
ter themselves through training.

We hear of other companies with low-trust 
environments, where employees enter the 
facility through turnstile gates and there are 
video cameras everywhere. It just feels very 
different. On some tours of our facility with 
potential customers, they’ll look around and 
ask, “Where are all the security cameras?” We 
tell them that it’s not part of our company cul-
ture. We don’t treat our U.S. employees that 
way, so why would Mexico be any different?

You were early starters in the maquiladora 
era, and have been around longer than your 
maquiladora partners. Has that created trust 

Paul Forker
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in the local community, and a reputation as a 
place where local people want to work?
Stoehr: Because the country’s economy is  
rising so fast, we have challenges retain-
ing good employees. In general, we’ve had a  
pretty stable workforce, partly because of our 
good reputation and because of our pay struc-
ture.

We pay minimums, with added incentives, 
such as bonuses for perfect attendance and 
other things. A large portion of our labor force 
are working mothers, so we do a lot to support 
them. We offer bus service, so they can catch 
the bus about 45 minutes before their shift 
starts and get home 45 minutes after their shift 
ends.

Many of those moms get up very early to 
care for their children, make them breakfast 
and school lunches, etc., so we try to support 
that. Letty, our vice president of administra-
tion in Mexico, has been with us for 25 years. 
She lives there in Tecate and has led the way in 

taking care of our people in a way that creates 
loyalty and long-term relationships.

How does this work of creating a culture 
of self-improvement translate to better 
margins?
Stoehr: We don’t measure it directly like that. 
Less turnover means more consistency in 
attendance, and that should lead to better per-
formance. An experienced employee should 
have a proactive effect on on-time delivery and 
quality. The costs of recruiting and hiring add 
up. If the company looks at it from a total cost 
perspective, it’s probably competitive.

Paul, what should a company pay 
attention to when considering a Mexico 
EMS channel?
Forker: Size and fit are most important, regard-
less of whether you’re looking in your back-
yard or in Mexico. If you have enough volume 
or overall spend to go to Mexico, you still need 
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to do your due diligence. Make sure the com-
pany is technically capable, and that you’re the 
right size customer for them—not too small or 
too large.

I see cases where the larger EMS compa-
nies will, when times are a little slow, start sell-
ing to customers who aren’t the right size for 
them. Then business picks up, and they suf-
fer because they’re a low-priority customer. 
Ask your prospective suppliers, “Where will 
I fit? How much are you growing every year? 
Are we growing at the same rate, so we will 
continue to be an important customer in the 
future?” It costs a lot of money to change part-
ners, so choose carefully.

Stoehr: Fit is a big criterion. Also, understand 
the stability of the management team and key 
staff. In the same way that hourly folks can 

jump around, it’s the same dynamic with the 
management team and key employees. If the 
factory down the road is offering a little more 
money, that makes a big difference to people. 
Understanding the stability of a company is 
important.

Finally, and this has been a big one for 
some of our potential customers, is to con-
sider the autonomy and local decision-mak-
ing. Some larger EMS companies maintain 
program managers in the U.S. who are man-
aging the Mexican operations. It creates a  
challenging dynamic for customers because 
the local people who are living with the  
problems day-to-day are not the decision- 
makers. Our solution is to have our program 
managers local in Mexico, so that they can 
make those decisions right there. That allows 
us to be more responsive.
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Some companies have been somewhat hes-
itant to consider Mexico because there is a 
historical reputation that Mexico struggles 
with political and economic instability. How 
has that changed?
Stoehr: In that Deloitte report, you’ll see that 
Mexico is fifth in the world in annual GDP 
growth right now. When the economy is 
growing, there are jobs, factories are produc-
ing, and things look pretty good. Mexico is 
enjoying some stability because people are 
employed and getting good wages. A graph in 
the Deloitte report shows the record pace of 
wage growth. That’s a challenge for us and oth-
ers in Mexico because that cost advantage of 
10–15% is getting more challenging to main-
tain as wages increase.

I believe Mexico will have at least a couple 
more golden years. But if the peso continues  
to appreciate and wages go up significantly, 
that may start shifting business elsewhere. 
I don’t know what that region would be,  
but that could be a time when there’s less  
stability.

Gentleman, thank you for this eye-opening 
and interesting conversation. We wish you 
continued success and growth.
Stoehr: Thank you, Nolan.  SMT007

References
1. Mexico Economic Outlook, 2023, Deloitte 
Insights.
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Feature Article by David Hollingsworth

Ascentron is a small EMS company started 
in Oregon in 2002 from the ashes of what had 
been a $30 million EMS company that lost 90% 
of its sales during the dot-com and electron-
ics industry bust of 2001. We started out at $3  
million a year in sales and worked to reinvent 
the business. We transformed it from what  
was a medium-to-high-volume manufacturer 
serving automotive, communications, and 
computer customers into a low-to-medium-
volume manufacturer serving aviation, medi-
cal, industrial, instrumentation, and military 
customers. We were successful in our efforts, 

growing over 600% in six years, reaching $20 
million by 2008.

In 2009, the Great Recession cut our sales 
in half, but we were able to weather the 
storm and have steadily built our sales back  
up to pre-recession levels. It was also in  
2009 that we started using a business dash-
board for our management team. The dash-
board helped us monitor the business, clearly 
communicate our performance, and see 
future trends.

Figure 1 shows our 2015 management dash-
board. As we continually seek ways to improve 

Effectively Using 
Dashboards at Ascentron

Figure 1: Our 2015 management dashboard.
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1. Audience and Objectives
The first step in developing a dashboard is 

determining the audience and its objectives. 
Examples of an audience might include:

• Owners
• Management team
• Operational department
• Customers
• Sales team
• Project team

Each audience will have its own objectives. 
Can you think of different objectives for each 
example? Since audience members are stake-
holders, we recommend involving them in the 
dashboard development.  

2. Key Performance Indicators
KPIs are financial and non-financial metrics 

used to measure progress towards an objective. 
After identifying the audience and objectives, 
determine the KPIs to measure, monitor, and 
assess whether the objectives are being met.

Determine the five to 10 key metrics that 
tell the story with your stakeholders. Of all the 
numbers you could track, which ones matter 
and which don’t?

3. Design the Dashboard 
The third step is to design a method for track-

ing, analyzing, and displaying the data about 
the KPIs.

There are many off-the-shelf or custom soft-
ware solutions for dashboards that you can find 
with an internet search. One example is idash-
boards.com, but for many small companies, a 
spreadsheet program such as Excel works very 
well and is what we have used at Ascentron.

Keep in mind that using specialized software 
does not replace careful design in the first two 
steps of the process. The first two steps are crit-
ical to developing working dashboards. The 
adage, “garbage in, garbage out” applies here. 
If you don’t have the audience and objectives 
right, or have the KPIs well thought-out, the 
software won’t fix your design.

our business, the dashboard has become a key 
tool for monitoring and managing it.

Our dashboards are formatted so that they 
are easy to see on an 8.5" x 14" page or a com-
puter screen, but sometimes, in a presentation 
environment, we find it helpful to get a close-
up view of the charts that make up the dash-
board. In this article, I’ll discuss the process we 
followed to develop and refine our dashboards 
and share some of the resources we used.

Getting Started With Dashboards
At the end of 2008, we were invited to partic-

ipate in the monthly IPC EMS Statistical Pro-
gram. That was when we started using dash-
boards to develop the metrics needed by the 
program. For example, the monthly EMS Sta-
tistical Program for the Americas reports EMS 
shipments, bookings, and near-term forecasts. 

To help us complete this survey for IPC 
each month, we created a central spread-
sheet. Then we analyzed that data and devel-
oped some charts to provide visual reports of 
the data. That led us to develop our first dash-
board. In 2009, our sales were down over 50% 
from 2008 and the charts were ugly, but as 
time went on, we could quickly see how things 
were stabilizing and signs of future growth.

Dashboard Basics
Our initial dashboard went through several 

revisions. We needed to understand the basics 
of creating and using dashboards to develop 
a formal dashboard. We talked with one of 
our key customers who had been using dash-
boards for several years, and their advice was 
very helpful. They recommended a few books 
to review, and we added those to the list of 
others we had identified1.

Our dashboard process evolved to include 
these three phases: 

1. Identify the audience and objectives
2. Determine the key performance 
     indicators (KPIs)
3. Design the dashboard with a specialized 
     software or service and a spreadsheet
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At Ascentron, we used Excel to develop 
a spreadsheet model with three sections or 
sheets to accomplish the design step:

• Section 1: Data
• Section 2: Analysis and formatting
• Section 3: A collection of charts and 
   graphs that make the dashboard

Design: Keep it Simple
Designing the charts and graphs for the dash-

board takes much planning and upfront work. 
There are several ways to design a dashboard; 
some even mimic the dashboard of a car, with 
lots of dials and gauges. Remember, you’ve 
defeated the purpose if your dashboards are 
hard to read or understand. Here are the “keep 
it simple” guidelines we follow.

• Don’t try to use too much data at one time

• Stick to simple formatting
   › Avoid using background color
   › De-emphasize borders
   › Avoid fancy effects such as shadows,   
      glows, soft edges, and others
   › It doesn’t have to look like the dashboard  
      of a car
• Limit each dashboard to one printable 

page
   › Forces you to decide what data is most  
      important
• Format numbers effectively
   › Always use commas
   › Only use decimal places if that precision 
      is required
   › Format very large numbers to the 
      thousands or millions
• Use titles and labels effectively

Figure 2: This is the first section with the raw data related to the KPIs.
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Figure 3: The data analysis and formatting section of the dashboard spreadsheet.

Figure 4: The third section is where the charts and graphs developed from the data are 
organized as a dashboard. 
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Figures 5a and b show some of our early 
dashboard designs and the design mistakes we 
made.

Strategic Dashboards
Once we’d identified our audience and 

objectives, we started tracking a few KPIs. For 

example, the audiences for our Strategic Man-
agement Dashboard are the owners and man-
agement team, but we decided to accommo-
date all the company stakeholders in these 
objectives. To accomplish this, we started 
with the objectives for each type of audience 
member.

Figure 5: Regarding examples of background color, number formatting, labels, 
and amount of information: a) Bad example; b) Good example.

Figure 6: Example of the Strategic Management dashboard.
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Owners:
• A strong and growing business that is 
   able to generate 8%+ pre-tax profit
• Long-term stability and growth to 
   $30,000,000+ in annual sales
• Mutually beneficial relationships with 
   customers, employees, and suppliers

Customers:
• Exceptional service, quality, and value
• Advanced manufacturing capabilities
• Open communication, respect, and trust

Employees:
• Good pay and good benefits
• Opportunities to grow and advance
• Open communications, respect, 
   and trust

Suppliers:
• Strong customer that can provide growth
• Open communications, respect, and trust

Community:
• Strong business that provides good jobs
• Community involvement and support

We condensed the lists of stakeholder objec-
tives to the following:

1. Build and maintain a financially strong  
and growing business that generates 8%  
or better pre-tax profits.

2. Provide customers with exceptional  
service, quality, and value of advanced 
electronic manufacturing services.

3. Provide good pay and benefits for employ-
ees with opportunities to grow and 
advance.

4. Build long-term mutually beneficial  
relationships with customers, employees, 
and suppliers.

5. Be involved in and provide support to our 
community and our industry.

The first two objectives on the list were criti-
cal to meeting all the objectives, so we focused 
on them.

We considered several potential KPIs for 
these key objectives and chose these KPIs 
for our company-wide Strategic Management 
Dashboard:

• Pre-tax profit
• Sales
• Backlog
• Inventory
• Sales per employee
• Material cost savings
• Internal first pass yield
• Customer quality

Other KPIs are very important to moni-
tor for our business. The more detailed KPIs 
are included in the dashboards for individual 
departments.

Figures 7 and 8 show that in our design, we 
used a combination of bar and line charts. The 
light blue bars represent the previous year, and 
the dark blue line represents the current year. 
Where we have a goal or a forecast, we use a 
gold line to represent that goal. We have also 
included summary numbers in some of our 
labels.  

Having all this information on one page lets 
you see some interesting numbers and interac-
tions:

• Example 1: May loss, May drop in sales per 
employee, May decline in sales, May mate-
rial cost savings below the goal line.

• Example 2: October profit up, October 
sales per employee up, October sales at a 
high level, October material savings above 
the goal line.

• Example 3: Sales up, backlog up and 
inventory up—leading indicator for future 
growth.

• Example 4: First-pass yield in March to 
customer quality in April (leading indi-
cator); first-pass yield in October to cus-
tomer quality in November and December.
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Figures 7-8: Our Management Dashboard at the end of our first year (2011), which can be 
reviewed in about one minute.
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• Example 5: Sales and backlog are up at the 
same time.

As you can see, 2011 was a good year for us, 
and the trends looked good for 2012. Now let’s 
move forward four years and look at a dash-
board for 2015.

Figure 9 shows that the year is off to a very 
good start, with profits up and sales and book-
ings growing simultaneously. Inventory is also 
growing as expected. Sales per employee and 
value-added per employee look good, and 
material savings are running better than last 
year. We are close to our internal first-pass 
yield goal, and our customer quality number is 
improving.

Looking deeper, we see that January was 
not profitable, and sales and value-added per 
employee were below our goal. Sales dropping 
about 40% from December 2014 to January 
2015 is a difficult adjustment to make quickly, 
but you can see that the decline was tempo-

rary, and sales and profits recovered. In April, 
we had our best month with sales, profit, and 
value-added per employee. We got an extra 
boost from our material savings that month. 
You can also see that, as sales were growing, 
our backlog—which is a key leading indica-
tor—was also growing.

Our operational dashboards work similarly. 
Each department uses different charts and 
reporting formats, effectively communicat-
ing what they are tracking. Some of the KPIs 
tracked on a Department Dashboard bubble 
up to the Management Dashboard.

Conclusion
Dashboards have helped us make key deci-

sions, such as when to start adding employees 
based on our sales and backlog information, 
whether we need to make changes to our quot-
ing system, whether we’re on track to meet our 
forecasts and budgets, and whether we are in 
a position to proceed with planned equipment 

Figure 9: 2015 Management Team Dashboard.
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purchases. They have been a great tool for us, 
and we continue looking for additional ways to 
use them in our business.  SMT007

Resources
1. Some of the most helpful of the books we 
   reviewed were:

• Information Dashboard Design, 
   by Stephen Few
• Business Dashboards, by Rasmussen, 
   Chen & Bansal
• Ownership Thinking, by Brad Hams

• The Strategy-Focused Organization, 
   by Robert Kaplan and David Norton
• Envisioning Information, by Edward Tufte
• Excel 2007 Dashboards & Reports for 
   Dummies, by Michael Alexander

David Hollingsworth is retired 
VP of business development 
and a founder of Ascentron.

by Anaya Vardya, American Standard Circuits

Now more than ever, as new and innovative tech-
nologies for printed circuit boards are in demand, 
we need collaboration between PCB designers, 
fabricators, and assemblers.

Close partnerships with PCB designers and 
assemblers are key to developing and producing 
PCBs with boards with new and innovative technol-
ogy. These collaborative partnerships, along with 
the partnership with the end customers, are more 
critical than ever before.

Achieving the highest level of innovative technol-
ogy will only happen if we all tear down our prover-
bial silos and start working toward one common goal: 
to produce a better product for today and the future.

Companies can no longer keep their cards “close 
to the vest.” Instead, they must open themselves up 

to candid conversations about how they can help 
each other and their end customers produce bet-
ter products that will meet the demands and chal-
lenges of today’s marketplace.

Here are some steps companies should be taking 
to get the most from their collaborative partnerships:

• Early consultation: PCB designers should 
consult with fabricators and assemblers early in 
the design process to ensure manufacturability 
and assembly feasibility. By the same token, 
these designers should have a complete 
understanding of the PCB processes, and 
of course, the PCB fabricators need to have 
a complete understanding of the assembly 
process. Everyone needs to have a thorough 
understanding of the customers’ needs.

To read the full column, click here.

Standard of Excellence: 
Collaboration—The Right Path to Innovation

https://iconnect007.com/article/140760/standard-of-excellence-collaborationthe-right-path-to-innovation/140757/pcb




40    SMT007 MAGAZINE   I   JUNE 2024

Feature Q&A with Chris Mitchell
IPC

What do you do when you don’t know what 
to do? That is the conundrum facing U.S. gov-
ernment officials overseeing billions of dollars 
in strategic investments in the domestic micro-
electronics industry. Enormous grants are 
beginning to flow to the chips sector, and after 
years of IPC advocacy and education efforts, 
policymakers have gained a clearer picture of 
the rest of the electronics supply chain, includ-
ing everything chips depend on to function.

But knowing what to do in a chips-centric 
world is proving more difficult than expected. 
In this interview, Chris Mitchell, IPC VP of 
global government relations, explains the 
range of challenges facing policymakers in the 
United States, Europe, and beyond, and IPC’s 
policy agenda to tackle them.

Over the past several years, IPC has worked 
to persuade government policymakers to sup-
port the entire electronics supply chain, not 
just semiconductor chips. How is that going?
Chris Mitchell: In response to the COVID pan-
demic and geopolitical tensions in East Asia, 
many people thought there would be fun-
damental changes in how the United States 
sources electronics. Indeed, we have seen 
growth domestically in electronics manufac-
turing and even greater increases in Mexico 
and in U.S.-friendly countries in Southeast 
Asia and South Asia.

But for all the concern about industrial 
resiliency and national security, the underly-
ing realities of the global supply chain haven’t 
really changed. Asia continues to have some of 

Governments Struggling With 
‘Silicon-to-Systems Approach’
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We know that 
government investment 

in the industry is 
necessary, and by and 

large, government 
leaders agree.

the most advanced electronics manufacturing 
capabilities with abundant capacity and access 
to well-priced base materials. This makes Asia 
a prime destination for investment in new 
manufacturing facilities.

The key question for U.S. policymakers and 
the industry is which electronics technolo-
gies and systems should be manufactured in 
the U.S. given their strategic importance to 
national security, economic competitiveness, 
and/or technological leadership? What 
kind of investments are necessary 
to ensure such capabilities and 
capacities are put in place?

The question is not moot, 
and it is not a matter for 
tomorrow. Today, the U.S. is 
equipping its men and women 
in uniform with less than the 
very best technologies because 
key segments of the electron-
ics manufacturing sector do not 
have the manufacturing capabilities 
that are state-of-the-practice in Asia.

Has this interest translated into meaningful 
funding support?

No. It’s great that we are seeing increased 
government interest in the electronics supply 
chain, but we have not seen funding support in 
the U.S. or in Europe, where the concerns are 
very similar. Again, we shouldn’t expect high-
volume commercial electronics to come back, 
but every region and every country should 
achieve “strategic autonomy.” That’s the term 
the Europeans use for industrial resiliency, and 
I think it’s a good one.

Achieving strategic autonomy means get-
ting serious about a holistic, silicon-to-sys-
tems manufacturing strategy with a targeted 
approach to identifying those technologies 
that are important and sensitive enough that 
there is a strategic interest in seeing them man-
ufactured domestically. We should feel urgency 
around this task because it’s hard to predict 
when supply chain disruptions may arise as a 

result of geopolitical tensions, national disas-
ters, or pandemics.

The challenge for government is not an easy 
one, is it?

No, it’s not. We know that government 
investment in the industry is necessary, and 
by and large, government leaders agree. In the 
U.S., the industry has backed the Protecting 
Circuit Boards and Substrates Act (PCBS Act, 

HR 3249), which would authorize up to 
$3 billion for investments in PCB 

facilities. In Europe, IPC and 
its partners are launching a 

renewed advocacy campaign 
in June, arguing for govern-
ment investment in the indus-
try there.

But government leaders want 
to understand the scope and 

severity of the electronics manu-
facturing problem better. They want 

to understand where the manufactur-
ing vulnerabilities are most dire. They want 

to understand how funding will be allocated 
and to whom. Most importantly, they want to 
understand how government investments will 
lead to sustainable, long-term strategic auton-
omy.

These are difficult questions because the 
economics are so challenging, but we are mak-
ing progress by educating policymakers about 
the importance of electronics manufacturing 
to security, innovation, and competitiveness—
and by showing that increased investments can 
lead not only to greater capabilities but greater 
cost-competitiveness.

What makes the most sense for government 
to do?

There are four or five key areas where gov-
ernments should be focusing more attention to 
strengthen this vital industry.

1. They need to help U.S. companies mod-
ernize their domestic facilities, to become 
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“factories of the future,” or they will 
become irrelevant in global competi-
tion. Already, we have DoD primes tell-
ing us, “We can’t use the latest and great-
est chips because we can’t source a board 
domestically that can accommodate those 
chips.” As I said earlier, that’s not a future 
problem. That’s a today problem. So, the 
U.S. needs to build up its capabilities and 
capacities to serve the defense market.

2. We need to figure out if there’s a way to 
boost commercial demand for U.S.-made 
electronics. The PCBS Act would incen-
tivize the sourcing of U.S.-made electron-
ics with a tax break for such purchases. It’s 
a necessary part of the policy prescription 
because if you solve the demand problem 
that solves a lot of other problems.

3. Foster trusted supply chains. IPC-1791 
defines what vendors must do to be con-
sidered “trusted suppliers” to DoD. The 
DoD has adopted it as a standard, but very 
few procurement officers are using it. If 
we’re really serious about securing the 
electronics supply chain, this is low-hang-
ing fruit.

4. There’s the need for investment in R&D, 
because whatever exists today is going to 
be insufficient for tomorrow.

5. There’s a need to build up the skilled work-
force, because we don’t even have enough 
skilled workers today, much less to match 
an expansion in output. IPC has a detailed 
action plan for expanding the talent pipe-
line, and both government and industry 
have key roles to play. The focus is less on 
filling specific jobs and more on creating 
career pathways.

Those are the core actions that countries 
with deficiencies in their electronics ecosys-
tems should be taking.   

Which of those five core action areas is most 
important and doable?

It’s hard to say; there’s no one “silver bul-
let.” But I would say that most governments in 
the West are not aware of how vulnerable their 
countries are to supply chain disruptions. We 
have worked to educate policymakers about it, 
but it’s been very difficult because this is com-
plicated stuff that most people don’t under-
stand.

I think solving the demand problem offers 
the great long-term benefit to the industry, but 
strengthening the workforce offers the most 
immediate and likely win from government. 
Again though, there’s no one silver bullet. The 
is a multifaceted problem that will require a 
long-term, constant effort.

Where do you see the most progress?
In the U.S., the greatest energy is at the 

DoD on PCBs, and more recently, on IC sub-
strates. There is also awareness at the National 
Advanced Packaging Manufacturing Program 
(NAPMP). But if you look at what’s happening 
and what’s getting funded, a lot of the energy 
is coming out of DoD, because these are near-
term problems for them.

Chris Mitchell
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In Europe, we’ve had a great dialogue with 
the European Commission, and we’re going 
to keep building on that. (Related story from 
Alison James, follows below.) Currently, we’re 
working with the EMS and PCB sectors to 
finalize a major report on these issues that’s 
going to come out within a few weeks. We are 
launching a renewed advocacy campaign in 
Europe, with strong support from many lead-
ing companies.

Let me end on this somewhat provocative 
note. The government’s focus on R&D is as 

well-placed as it is misplaced. R&D is impor-
tant for sure; we need to invest in innovation. 
But R&D can’t be a reason to avoid the tougher 
issues that challenge the industry today. Gov-
ernment needs to get focused on the here 
and now and to invest in helping the indus-
try migrate to the factory of the future because 
that is the path toward long-term financial sus-
tainability and market relevance.  SMT007

Chris Mitchell is IPC’s VP of global government 
affairs, and an I-Connect007 columnist. To read 
past columns, click here.

by Alison James

In the European Union, as in the United States, 
today’s geopolitical realities are shaping a new 
approach to the region’s industrial strategy.  The 
wars in Ukraine and the Middle East, as well as ten-
sions in East Asia and actions being taken in other 
regions to support key industries, are heightening 
Europe’s focus on measures to close productivity 

and innovation gaps, especially where they raise 
security concerns.

This is a critical moment for the European Union, 
with elections to the European Parliament and a 
new five-year mandate for the European Commis-
sion coming up in June. In that context, increas-
ing attention is being given to “de-risking” strate-
gic industries and their supply chains with a goal 
of ensuring that Europe has access to everything 
it needs for its security, its future competitiveness, 
and its digital and green transitions.

IPC has long made the case that electronics man-
ufacturing lies at the heart of Europe’s future, and 
a holistic approach is needed to reinforce the resil-
iency of its electronics manufacturing industry. The 
European Chips Act was an important first step, 
but many vulnerabilities remain. As part of a stake-
holder dialogue last year with the European Com-
mission, an IPC-curated report highlighted the key 
capacity and capability gaps in Europe’s printed cir-
cuit board (PCB) and electronics assembly sectors, 
and called for new measures to support their com-
petitiveness, resiliency, and growth.

In June, IPC will publish a new study on the next 
steps needed to reinforce the electronics value 
chain “from silicon-to-systems.” Also, IPC and lead-
ing European electronics manufacturers will launch 
a fresh advocacy campaign on these issues.

Improving Europe’s resiliency and competitiveness 
requires a multifaceted, long-term approach, and that 
is exactly what IPC and its members advocate.

Alison James is senior director of IPC European 
government relations.

New IPC Europe Report, Advocacy Campaign

https://iconnect007.com/column/117099/smt
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In today’s rapidly changing business environ-
ment, distinguishing between distractions and 
critical elements can be the difference between 
success and stagnation. As businesses navigate 
technological advancements, shifting market 
dynamics, and evolving consumer behaviors, 
the ability to prioritize effectively has never 
been more essential. Here, we’ll explore key 
areas that require critical attention and iden-
tify common distractions that businesses 
should be wary of.

Critical Elements 
Requiring Attention
1. Technological Adaptation

Embracing technology is 
non-negotiable in the mod-
ern business environment. 

From artificial intelligence (AI) and machine 
learning to blockchain and the Internet of 
Things (IoT), these technologies can stream-
line operations, enhance customer experi-
ences, and open new revenue streams. Busi-
nesses must critically assess which technologi-
cal innovations align with their strategic goals 
and invest accordingly. For instance, a retail 
company might focus on AI for personalized 

marketing, while a logistics firm might pri-
oritize IoT for real-time tracking.

2. Cybersecurity
As businesses become increas-

ingly  dig i tal ,  c yber s ec ur i t y  
emerges as a critical concern.  

The cost of data breaches 
includes immediate finan- 
cial losses and long-term  

The Difference Between Critical 
and Distracting Decision-making

The Knowledge Base
Feature Column by Mike Konrad, SMTA





48    SMT007 MAGAZINE   I   JUNE 2024

reputational damage. Investing in robust cyber-
security measures, training employees, and 
staying updated with compliance regulations 
are crucial steps in protecting sensitive infor-
mation and maintaining customer trust.

3. Sustainability Practices
Sustainability has shifted from a nice-to-have 

to a must-have as both consumers and regula-
tory bodies demand greater environmental 
accountability. Sustainable practices are not 
just ethical choices but strategic moves that 
can safeguard against future risks and create 
significant market opportunities. Businesses 
need to integrate sustainability into their core 
operations, from reducing waste and energy 
consumption to sourcing materials ethically.

4. Employee Well-being and Organizational 
Culture

The link between employee well-being 
and productivity is well-documented. In the  
wake of the global health crisis, workers  
are increasingly valuing companies that pri-
oritize mental health, flexible working con-
ditions, and a supportive culture. Investing 
in employee well-being can reduce turnover 
rates, attract top talent, and enhance overall 
performance.

5. Customer Experience and Engagement
In an era where choices are abundant, cus-

tomer loyalty is precious. Businesses must 
focus on delivering exceptional customer 
experiences and actively engage with their 
audiences across multiple platforms. Under-
standing customer needs, personalizing inter-
actions, and promptly addressing concerns can 
lead to increased satisfaction and loyalty.

Common Distractions
1. Overemphasis on Short-term Results

While short-term achievements are impor-
tant, obsessing over quarterly results can lead 
businesses to neglect long-term strategic plan-

ning. One example is of a major aircraft man-
ufacturer, which once had a worldwide repu-
tation for quality, but shifted emphasis from 
quality to profit. To make matters worse, they 
shortened their strategic telescope from long-
term to short-term profits, demanding each 
quarter be profitable and emphasizing share-
holder value over long-term strategic invest-
ments. This change in emphasis not only soiled 
this company’s once pristine reputation, it also 
cost human lives.

This myopic view can stifle innovation and 
sustainable growth. Companies should balance 
short-term pressures with long-term objec-
tives to build a durable business model.

2. Pursuit of Every Emerging Trend
Jumping on every new trend without a clear 

strategy or understanding its relevance to the 
core business can dilute focus and resources. 
Companies must critically evaluate new trends 
to determine whether they align with their 
business goals and customer needs before 
investing time and capital.

3. Uncontrolled Expansion
Rapid expansion or diversification without 

a solid foundation can lead to overextension 
and dilute brand identity. Businesses should 
expand strategically, ensuring that new ven-
tures or markets align with their overall vision 
and capabilities.

4. Micromanagement
In the quest for perfection, excessive control 

over minor details can hinder creativity and 
efficiency within teams. Leaders should focus 
on setting clear objectives and trust their teams 
to execute, stepping back to allow for innova-
tion and employee growth.

Apple co-founder Steve Jobs said, “The great-
est people are self-managing. They don’t need to 
be managed. If they know what to do, they’ll go 
figure out how to do it. They don’t need to be man-
aged at all. What they need is a common vision. 
And that’s what leadership is, having a vision, 





50    SMT007 MAGAZINE   I   JUNE 2024

being able to articulate that [vision] so the people 
around you can understand it, and get a consen-
sus on a common vision. We wanted people that 
were insanely great at what they did. But were 
not necessarily those seasoned professionals, but 
who had, at the tips of their fingers, and in their  
action, the latest understanding of where tech-
nology was, and what we could do with that 
technology.”

Navigating Successfully
To effectively navigate this complex busi-

ness environment, companies should employ a 
dual focus: filter out the noise and concentrate 
on what truly drives their strategic objectives 
forward. This involves staying informed about 
industry trends and technological advance-
ments while critically analyzing how these fac-
tors align with their business model.

Leadership plays a pivotal role in this pro-
cess. It requires a blend of visionary thinking 
to anticipate and shape future trends and prag-
matic management to steer the organization 
through immediate challenges.

In conclusion, the key to thriving in today’s 
dynamic business landscape lies in discerning 
which elements are merely distractions and 
which are critical to your company’s growth and 
stability. By focusing on technological adapta-
tion, cybersecurity, sustainability, employee 
well-being, and customer engagement, busi-
nesses can build a resilient and future-ready 
foundation. Meanwhile, avoiding the pitfalls 
of short-sightedness, trend-chasing, uncon-
trolled expansion, and micromanagement will 
ensure that these foundational efforts are not 
undermined. The businesses that succeed will 
be those that understand these distinctions 
and navigate their path forward with a clear 
and focused strategy.  SMT007

Mike Konrad is founder and 
CEO of Aqueous Technologies, 
and vice president of commu-
nications for SMTA. To read 
past columns, click here.

Path to Powerful Quantum Computers Research-
ers at the Universities of Melbourne and Manchester 
have invented a breakthrough technique for manu-
facturing highly purified silicon that brings power-
ful quantum computers a big step closer. The new 
technique to engineer ultra-pure silicon makes it 
the perfect material to make quantum computers at 
scale and with high accuracy, the researchers say.

Project co-supervisor Professor David Jamieson, 
from the University of Melbourne, said the innova-
tion uses qubits of phosphorous atoms implanted 
into crystals of pure stable silicon and could over-
come a critical barrier to quantum computing by 
extending the duration of notoriously fragile quan-
tum coherence.

Quantum bits or qubits*—the building blocks 
of quantum computers—are susceptible to tiny 
changes in their environment, including temperature 
fluctuations. Even when operated in tranquil refrig-
erators near absolute zero (minus 273 degrees Cel-
sius), current quantum computers can maintain error-
free coherence for only a tiny fraction of a second.

University of Manchester co-supervisor Professor 
Richard Curry said ultra-pure silicon allowed con-
struction of high-performance qubit devices—a crit-
ical component required to pave the way towards 
scalable quantum computers.

(Source: The University of Melbourne)

New Super-pure Silicon Chip Opens 

https://iconnect007.com/column/136429/smt
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tion, a clear sign to OEMs and 
customers that the listed PCB 
and EMS manufacturers are 
“safe” suppliers who will consis-
tently guard their IP and where 
no counterfeit parts will ever be 
used.

Though the word “audit” 
continues to instill fear and 
trepidation in business own-
ers, “The difference between 
Validation Services and some-
thing like an ISO audit is that 
a VS audit is completely confidential, and you 
are simply given what you need to improve so 
that you can complete your audit successfully,” 
says Mike Milostan, IPC director of market-
ing. “Once a company is ready, we come back 
in, do the full-scale audit, and issue a qualifi-
cation that is valid for three years. Both inter-
nally, from a process improvement and quality 
control standpoint, to externally, from a cus-
tomer perception perspective and passing that 
first hurdle of vendor qualification, Validation 
Services is a tremendous value for the compa-
nies that participate.”

Here is everything you need to know about 
Validation Services and whether it is some-
thing you should consider.

Marcy LaRont: Why should a company 
pursue Validation Services from IPC? What 
does it mean and what are the benefits?
Randy Cherry: The goal for Validation Ser-
vices (besides “Build Electronics Better”) has 
always been to create a series of qualification 
programs that focus on manufacturing pro-
cesses. Quality is considered by reviewing a 
company’s existing Quality Management Sys-
tems (QMS). Qualifying to an IPC standard is 
a clear sign to OEMs and customers that this 
company has completed the steps to verify that 
it manufactures and makes products that either 
meet or exceed the written IPC standards.

What’s the difference between a Qualified 

Product List (QPL) and a 
Qualified Manufacturer 
List (QML)?
The QPL program focus is on 
the products and equipment 
used in the electronics indus-
try. The QML program’s focus 
is on the manufacturing and 
assembly processes. Between 
QPL and QML, we have over 
140 company certifications.

Why is there a need for both?
IPC facilitates the development of industry-
written standards in many areas. IPC Valida-
tion Services takes these standards and devel-
ops vigorous qualification programs that take 
a deeper dive into the products and the pro-
cesses that are required for best in class.

Take us on a typical QPL/QML journey.
We begin with our team educating the cus-
tomer on the value and how to use the IPC 
standards properly. There is often a lack of 
clarity around this for the customer. Next, our 
team determines which program is the best 
solution for that customer. We provide a quote 
and create the contract and the actual assess-
ment/audit checklist for the internal customer 
self-assessment. Once the self-assessment is 
completed, reviewed, and discussed with the 
customer, an audit date is scheduled. Onsite 
audits can take anywhere from one to four 
days, depending on the program. Once that’s 
complete and all open corrective actions are 
closed, a three-year qualification certificate is 
provided. Annual assessments are conducted 
on the anniversary date of the completed on-
site audit. After three years, the process starts 
over.

IPC Validation Services has an incredible 
retention rate of 98%. This clearly shows that 
customers who sign up for any VS program 
stick with it because they have seen the value 
of participating.

Randy Cherry 
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Which IPC standards are the most “qualified” 
through the VS process?
The IPC J-STD-001/IPC-A-610 (soldering and 
inspection) QML program is the most popular, 
but the IPC-1791 Trusted Supplier program 
continues to gain traction.

Could you provide some general guidance 
on how a company can prepare itself for 
an audit?
If you are not one already, you must become an 
IPC member, which allows you to acquire the 
IPC standards you need and begin to determine 
the amount of training and education that will 
be required for your manufacturing employ-
ees to maximize their potential. The final step 
is to begin the VS audit qualification process, 
but the VS team can assist you at every step of 
this process.

Why would someone do a Standards Gap 
Analysis (SGA) and not simply do an audit?
SGA is a program designed to help a customer 
become more familiar with using an IPC stan-
dard. It may be surprising, but it is very com-
mon that manufacturers require education 
and clarification around the standards they 
are using. There is a lot there. An SGA pro-
vides a high-level overview of the manufactur-
ing processes. The team visits a customer and 
conducts a yes/no type of interview using the 
IPC standard(s) as a guide. We provide a com-
pletely confidential internal report showing 
all gap findings and containing recommenda-
tions for improvement. Some customers feel 
an SGA is a good prerequisite to a full QPL or 
QML audit and qualification. Some customers 
will use SGA if they are considering a merger 
or acquisition. But SGAs have proven to be 
valuable tools for our customers, no matter the 
primary reason for participating.

Tell me about the Technology Solutions 
program, something that perhaps a PCB 
fabricator would be more inclined to use 
than some of the other VS programs.

Technology Solutions was created to provide 
troubleshooting and problem-solving for a par-
ticular manufacturing problem. In essence, we 
go in and help solve a problem. For example, 
an EMS provider’s conformal coating process 
experiences bubbles after curing. The team 
troubleshoots the problem and determines a 
root cause. A confidential report is provided 
showing the findings and recommendations 
to correct the problem. The team then fol-
lows up with the customer to verify the prob-
lem has been successfully resolved and has not 
re-occurred. This has proven a tremendous 
value to our customers, whether they ever par-
ticipate in a formal audit process. PCB fabri-
cators are more likely to engage in the Tech-
nology Solutions than others in the Validation 
Services program. It can be applied to pretty 
much any part of the value chain for root cause 
analysis and problem-solving.

If someone is interested in learning more 
about VS, participating in a gap analysis, 
or getting assistance solving a problem 
through the Technology Solutions program, 
who should they contact?
Please contact me at RandyCherry@ipc.org. 
I’ve been in various parts of manufacturing for 
over 40 years, and I love to go to a customer’s 
site and help solve a problem, whether through 
the SGA, audit process or by providing tech-
nology solutions on the ground.

Thank you, Randy. This has been an interest-
ing discussion. As we work to develop more 
standards and standardize more technolo-
gies across the value chain worldwide, 
Validation Services will become of even 
greater value to industry members. 
Congratulations on 11 years.  SMT007

Read “The Journey to IPC-1791 Validation,” in IPC 
Community. In his interview, John Vaughn of Summit 
Interconnect details the process of working with IPC 
and what it means to be certified to this standard.

https://iconnect007.uberflip.com/i/1497169-community-q223/21?
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Big Win for Defense Production Act 
Budget Allocation in FY24 Budget E
The U.S. FY24 budget allocations passed 
with a whopping $874.2 billion approved in 
defense spending, including $587.9 million 
for all Defense Production Act (DPA) pur-
chases.  In this interview, Rich Cappetto dis-
cusses this big budget win, the difficult pro-
cess to get there, and what to expect in the 
coming months. 

USPAE to Springboard U.S. Technology 
Forward E
The proposed USPAE’s Printed Circuit Board 
Market Catalyst program is a unique public-
private partnership (PPP) designed to deliver 
five core benefits to the U.S. industry and gov-
ernment: UHDI capability; catalyze demand 
for UHDI; technology transfer to U.S. compa-
nies; workforce development; delivering leap-
frog technologies.

Boeing Validates Software 
for Future Manned Unmanned 
Refueling Missions E
Boeing has advanced its manned-unmanned 
teaming (MUM-T) technology. The testing 
shows the software is maturing for future U.S. 
Navy use and a potential to deploy on both 
F/A-18 Block II and III Super Hornets.

U.S. Air Force Secretary Kendall Flies 
in AI-Piloted X-62A VISTA E
Lockheed Martin Skunk Works joined the U.S. 
Air Force Test Pilot School and other govern-
ment and industry partners in hosting U.S. Sec-
retary of the Air Force Frank Kendall to fly in 

the X-62A Variable In-flight Simulation Test 
Aircraft (VISTA), a one-of-a-kind aircraft 
modified to test artificial intelligence (AI) and 
autonomy capabilities.

Airbus Expands its Earth Observation 
Constellation with Pléiades Neo Next E
Airbus has launched the Pléiades Neo Next 
programme to expand its very high resolution 
Earth observation constellation. This new pro-
gramme will result in new satellite assets and 
capabilities, including enhanced native resolu-
tion.

QinetiQ Achieves UK’s First Jet-to-Jet 
Teaming Between Aircraft and 
Autonomous Drone E
QinetiQ has successfully trialled the UK’s first 
Crewed-Uncrewed-Teaming demonstration 
between a crewed aircraft and an autonomous 
jet drone. QinetiQ’s Airborne Command and 
Control for Swarm Interoperable Missions 
(ACCSIOM) technology, allows the drone to 
communicate using the standard NATO Link 
16 datalink. 

Redwire Announces Development 
of New European-Built Very Low Earth 
Orbit (VLEO) Spacecraft Platform 
called Phantom E
Redwire Corporation announced Phantom, a 
new European Very Low Earth Orbit (VLEO) 
spacecraft platform. Phantom is designed to 
carry out a wide array of intelligence, Earth 
science, and communications missions. Phan-
tom joins Redwire’s American-built VLEO 
spacecraft platform, SabreSat.

https://iconnect007.com/article/140479/big-win-for-defense-production-act-budget-allocation-in-fy24-budget/140476/milaero
https://iconnect007.com/article/140557/uspae-to-springboard-us-technology-forward/140554/milaero
https://iconnect007.com/article/140605/boeing-validates-software-for-future-manned-unmanned-refueling-missions/140602/milaero
https://iconnect007.com/article/140637/us-air-force-secretary-kendall-flies-in-aipiloted-x62a-vista/140634/milaero
https://iconnect007.com/article/140539/airbus-expands-its-earth-observation-constellation-with-pliades-neo-next/140536/milaero
https://iconnect007.com/article/140541/qinetiq-achieves-uks-first-jettojet-teaming-between-aircraft-and-autonomous-drone/140538/milaero
https://iconnect007.com/article/140732/redwire-announces-development-of-new-europeanbuilt-very-low-earth-orbit-vleo-spacecraft-platform-called-phantom/140729/milaero
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In recent years, there has been a notable 
shift in the electronics manufacturing sup-
ply chain landscape. However, the global sup-
ply chain for the domestic PCB industry has 
been steadily shifting since the 1980s, when 
the United States began offshoring PCB man-
ufacturing to other countries. But because of 
the quality control issues, rising international 
tariffs, and unclear intellectual property pro-
tection involved in offshoring, reshoring has 
become a particularly hot topic.

Reshoring refers to the process of bringing 
manufacturing operations back to one’s home 
country. In addition to higher quality control 
and IP protection, reshoring also reduces reli-
ance on foreign entities for production.

Diversifying PCB Manufacturing 
Through Nearshoring

For the U.S. PCB industry, there are now 
several government incentives to reshore 
PCB manufacturing. In May 2023, Congress-
man Blake Moore introduced the Protect-
ing Printed Circuit Boards and Substrates Act 
to the U.S. Congress, which would provide a 
25% tax credit for the purchase or acquisition 
of American-made PCBs. If passed, the PCBS 
Act would also establish a financial assistance 
program and appropriate $3 billion toward 
American facilities manufacturing or research-
ing PCBs.

Other recent initiatives include “Onshor-
ing Advanced Packaging and Assembly,” a 
joint workshop held April 29–May 1, 2024, by 
IMAPS and IPC. The purpose of this workshop 

Material Insight
Feature Column by Preeya Kuray, Ph.D.
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was to bring together government agencies, the 
Defense Industrial Base, and industry mem-
bers in the advanced packaging and assembly 
sector to discuss strategies for onshoring man-
ufacturing of advanced electronics packaging. 
Within the private sector, Calumet Electronics 
has recently announced substantial upgrades 
in its PCB manufacturing capability at its 
Michigan campus: a 200,000-square-foot facil-
ity boasting state-of-the-art PCB manufactur-
ing equipment.

From government initiatives to manufactur-
ing advancements made in the private sector, 
onshoring PCB manufacturing remains a crit-
ical priority. However, 
because 100% onshor-
ing of PCB manufac-
turing would be diffi-
cult to achieve in the 
immediate future, one 
tangible goal is “near-
shoring,” or diversify-
ing to where manufac-
turing and assembly are 
happening. To this end, 
nearshoring involves 
relocating production 
facilities to neighbor-
ing countries or regions 
in proximity. Benefits 
to nearshoring include 
reduced transportation 
costs, shorter lead times, higher quality con-
trol and protection of intellectual property, 
and reduced reliance on imports from one par-
ticular foreign entity.

Because of this, Mexico has become a stron-
ger candidate in recent years for nearshor-
ing electronics manufacturing. Mexico’s close 
geographic proximity to the United States and 
competitive labor costs make it an attractive 
option for corporations that aim to diversify 
their manufacturing operations.

In 2020, Mexico also signed the United States–
Mexico–Canada Agreement (USMCA), a 
trade agreement that granted higher IP protec-

tion than its predecessor (the North American 
Free Trade Agreement or NAFTA) and con-
tinued the barring of import tariffs between 
Mexico and the U.S.

Finally, the ongoing geopolitical tensions 
between the U.S. and China are expected to 
solidify Mexico’s status as a prime nearshor-
ing destination in the coming decade. In fact, 
for the first time in 20 years, Mexico has sur-
passed China as the largest supplier to the 
United States. As of 2023, U.S. imports from 
Mexico rose to $475.6 billion while imports 
from China fell to $427.2 billion1. Some global 
market intelligence projects that the trend will 

continue, projecting that 
U.S. imports from Mex-
ico will surpass $600 bil-
lion by the end of this 
decade.

One PCBA manufac-
turing company that has 
already hopped onto the 
nearshoring train is Mac-
roFab. Leveraging facili-
ties across North Amer-
ica, MacroFab offers a 
complete solution for 
electronics manufactur-
ing, including prototyp-
ing services, full-scale 
production, sourcing, 
and aftermarket services. 

Their recently expanded 45,000-square-foot 
facility near Guadalajara, coupled with nearly 
seven years of experience navigating Mexico’s 
trade laws, ensures a smooth and hassle-free 
experience.  “MacroFab’s strength lies in the 
combination of our comprehensive technol-
ogy platform combined with our North Amer-
ican factory network,”  says Muirae Kenney, 
content manager at MacroFab, who explains 
that MacroFab’s technology platform is analo-
gous to an Amazon experience in that it allows 
external partners to control the entire PCB 
design experience while MacroFab connects 
their customers’ jobs with the right factory 
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line from over 100 factory lines across North 
America. “Our platform empowers companies 
to maintain complete control over their design 
as they bring it back home, while at the same 
time, our network facilitates a seamless transi-
tion to the optimal factory line with the neces-
sary capabilities—no matter how specialized—
without the typical research time burden.”

Nearshoring electronics production can offer 
significant benefits, but it also presents unique 
challenges. One of the biggest hurdles compa-
nies face is regaining control over their designs 
after years of overseas manufacturing. As Ken-
ney explains, “Over time, changes get made, 
and while the product works, the original 
design files and bill of materials (BOM) might 
not reflect the reality of the product coming off 
the assembly line.” MacroFab seeks to bridge 
this gap. “We work with customers to rebuild 
their original BOM while assessing their exist-
ing product, deciding whether to continue 
with the current design or redesign for better 
functionality before nearshoring to Mexico.”

Kenney highlights another key challenge: 
“Finding the right factory in Mexico can be a 
complex task,” she says. “The infrastructure, 
labor force, and overall factory capabilities 
need careful consideration. This is a time-con-
suming process, and in fast-paced industries 
like the ones we serve, time is precious. Mac-
roFab takes care of all that for our clients.”

These challenges aside, it is clear that Mex-
ico continues to emerge as a beneficiary of the 
changing manufacturing landscape, and bears 
watching in the future.  SMT007

References
1. “Mexico Is Now the Top Exporter to the U.S. Is 

There Room for Growth?” BCG.com, Feb. 20, 2024.
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A new DC-DC power converter is superior to 
previous designs and paves the way for more effi-
cient, reliable and sustainable energy storage and 
conversion solutions. The Kobe University devel-
opment can efficiently interface with a wide range 
of energy sources while enhancing system stability 
and simplicity at an unprecedented efficiency.

Solar power, batteries–including those in electric 
vehicles–and computers all depend on DC, mak-
ing lossy AC-to-DC conver-
sion necessary. An alternative 
to this is the establishment of 
DC microgrids that integrate 
various renewable DC energy 
sources and storage devices 
and deliver energy directly 
to data centers and other DC 
appliances. This requires a 
device that can convert dif-
ferent voltages flexibly, as 

each DC device typically needs a different voltage 
and batteries provide different voltages depending 
on their charge and capacity. This also needs to be 
done bidirectionally, since batteries are used both 
as energy sources and sinks.

The power electronics researchers MISHIMA 
Tomokazu from Kobe University (Japan) and LAI 
Ching-Ming from the National Chung Hsing University 
(Taiwan) teamed up in a project for the “development 

of elemental technologies  
for high power density power 
distribution systems con-
tributing to low-carbon data  
centers” and now achieved a 
 significant breakthrough. 

The evaluation of their  
prototype showed an impres-
sive efficiency of up to 98.3 
percent. 

(Source: Kobe University)

A Flexible and Efficient DC Power Converter 
for Sustainable-energy Microgrids

https://iconnect007.com/column/136431/pcb
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IPC achieved a landmark in 2023 IPC created an apprentice-
ship program approved by the U.S. Department of Labor. The 
response from industry has been enthusiastic. Zentech Man-
ufacturing is the first employer partner to adopt IPC’s national 
program. IPC is working with Zentech to secure grant funding 
that will help offset the costs incurred with training.

When I started working on 
global sourcing for American 
Standard Circuits, a friend sent 
me a book by the NY Times econ-
omist Thomas Friedman called “The Lexis 
and the Olive Tree.” Well, not being a fan of 
the NYT or even economists as a whole, I 
put the book on a shelf and forgot about it 
until I got a call from my book-giving friend, 
and he asked me what I thought of the book. 
I mumbled something unintelligible and 
quickly changed the subject.

In the ever-evolving 
landscape of elec-
tronics manufactur-
ing, the box-build 
process stands out 
as a critical phase 
that bridges the gap between individual com-
ponent manufacturing and the delivery of a 
fully functional electronic system. Mike Konrad 
delves into the subject of box-build best prac-
tices within the electronics assembly space in 
a conversation with Out Of The Box Manufac-
turing in Renton, Washington.

Zentech First to Adopt IPC Apprenticeship 
National Program Standards

Global Sourcing Spotlight: 
Golf, Friedman, and the Benefits 
of Global Sourcing

The Knowledge Base: A CM’s 
Perspective on Box Build Practices

TOP TEN EDITOR’S
PICKS

Jake Benz, LPKF sales manager for North America, discusses 
the company’s advancements in laser depaneling. LPKF has 
introduced a green wavelength laser for processing rigid FR-4 
circuit boards, bringing significant gains in processing speeds 
to market.

Real Time with... IPC APEX EXPO 2024: 
Advancements in Laser Depaneling with LPKF

Jake Benz

https://iconnect007.com/article/140818/zentech-first-to-adopt-ipc-apprenticeship-national-program-standards/140815/smt
https://iconnect007.com/article/140577/the-knowledge-base-a-cms-perspective-on-box-build-practices/140574/smt
https://iconnect007.com/article/140493/real-time-with-ipc-apex-expo-2024-advancements-in-laser-depaneling-with-lpkf/140490/smt
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Siemens AG, a leading technology com-
pany, and Hon Hai Technology Group 
(Foxconn), have signed a memorandum 
of understanding (MoU) to drive digi-
tal transformation and sustainability in 
smart manufacturing platforms. The col-
laboration focuses on global manufac-
turing processes in electronics, informa-
tion and communications technology, 
and electric vehicles (EV).

Technical paper writing is in dan-
ger of becoming a lost art. In 
today’s fast-paced world, infor-
mation is often communicated 
digitally in brief formats like text 
messages, posts, and video clips. 
PowerPoint presentations are 
useful for conveying information 
in most professional settings.

Congratulations to Pierre-Jean 
Albrieux, who received the 2024 
IPC Raymond E. Pritchard Hall 
of Fame Award. In this interview, 
Marcy LaRont talks with Pierre-
Jean to learn more about his com-
pany, his connection with IPC, and 
how he feels about receiving this 
honor.

PRIDE Industries is the lead-
ing employer of people with 
disabilities and those with 
other barriers to employ-
ment in the United States, 
including veterans and for-

mer foster youth. The company offers job train-
ing, placement, on-the-job coaching, and skills 
development for independent living. It has held 
IPC membership since 2000.

Emerald Technologies announced its 
acquisition of Optimum Design 
Associates, Inc. (Optimum), a leading 
electronic design and engineering 
services company. The Emerald 
Technologies subsidiary brands–DataED, 
Bestronics, Inc., Veris Manufacturing, 
Saline Electronics, and Ascentron, Inc.–
will all rebrand under the single Emerald 
Technologies name.

Jon Schmitz, who manages 
customer engagement at River-
Side Integrated Solutions, talks 
about what it really takes to be 
successful in offering EMS and 
final assembly services under 
the same company banner.

For the latest news and information, visit SMT007.com

Stan Rak: Elevating the Ideas 
and Insights of IPC’s Thought 
Leaders Program

IPC Raymond E. Pritchard Hall of Fame 
Award: Pierre-Jean Albrieux

Determining the 
Value-add of Box Build

Emerald Technologies 
Acquires Optimum

Siemens, Foxconn Team Up 
to Optimize Forward-thinking 
Manufacturing

All-Inclusive: PRIDE Industries 
Helps Employees With Disabilities 
to Succeed

https://iconnect007.com/article/140507/stan-rak-elevating-the-ideas-and-insights-of-ipcs-thought-leaders-program/140504/smt
https://iconnect007.com/article/140712/ipc-raymond-e-pritchard-hall-of-fame-award-pierrejean-albrieux/140709/smt
https://iconnect007.com/article/140503/determining-the-valueadd-of-box-build/140500/smt
https://iconnect007.com/article/140726/emerald-technologies-acquires-optimum/140723/smt

https://iconnect007.com/article/140785/siemens-foxconn-team-up-to-optimize-forwardthinking-manufacturing/140782/smt
https://iconnect007.com/article/140578/allinclusive-pride-industries-helps-employees-with-disabilities-to-succeed/140575/smt
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Career Opportunities

Service Engineer 
Join the Schmoll America Team as a Service 

Engineer—Where Innovation Meets Customer 
Excellence! 

Are you a technical mastermind with a pas-
sion for solving complex problems and delivering 
exceptional customer experiences? Look no fur-
ther than Schmoll America!

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

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

PCB Process Engineers
and Field Sales Engineers 

Are you passionate about driving inno-
vation in the PCB industry? At Amitron, 
we’re redefining manufacturing with cut-
ting-edge technology and a commitment 
to reinvention. We invite you to be at the 
forefront of this revolution.

State-of-the-Art Manufacturing: Amitron 
is not just a PCB manufacturing facility; 
it’s a hub of modernized excellence. Our 
advanced facility is equipped with the lat-
est technologies, offering an environment 
where your expertise can flourish.

Innovative Solutions, Endless Opportu-
nities: Join our dynamic team and be part 
of a culture that celebrates creativity and 
forward-thinking.

We are seeking skilled and motivated 
Process Engineers and Field Sales Engi-
neers to join our team. Whether you’re an 
experienced professional or a rising star 
in the PCB industry, Amitron values diver-
sity and welcomes the unique perspec-
tives each team member brings.

Become a pioneer in tomorrow’s PCB 
technology with Amitron. Your journey 
towards shaping the future of the PCB 
industry starts here. Send your resume to 
jobs@amitron.com and be a catalyst for 
change in PCB manufacturing. 

Amitron: Where the future of PCB tech-
nology is shaped by those who dare to 
innovate!

https://www.schmollamerica.com
mailto:HR@SchmollAmerica.com?subject=Service Engineer help wanted ad seen in SMT007
https://amitron.com
mailto:jobs@amitron.com?subject=Help Wanted ad seen in SMT007
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Career Opportunities

Sales Manager, Remote
 

Location: North America
Experience: Minimum of 4 years 

in the PCB industry
Job Description: We are looking for a highly moti-
vated and experienced sales manager to join our 
team. The ideal candidate will have a minimum of 
4 years of experience in the PCB industry and a 
proven track record of success in sales. The suc-
cessful candidate will be responsible for develop-
ing new business and sales network, maintaining 
existing accounts, and achieving sales targets. 
The candidate must be able to work indepen-
dently, have excellent communication and inter-
personal skills, and be willing to travel.

Qualifications:
• Minimum of 4 years of experience in the 
   PCB industry
• Proven track record of success in sales
• Excellent communication and interpersonal 
   skills
• Strong technical process background
• Ability to work independently.
• Willingness to travel

Education: Technical or related field preferred

Compensation: Competitive salary and benefits 
package

Pluritec develops high end equipment for the 
printed circuit board (PCB & PCBA) manufactur-
ing industry. We offer a wide range of equipment 
including drilling and routing, wet processing, spray 
coating and more. We are a global supplier with 
more than 3,000 systems installed worldwide.

Contact Nicola Doria 
nicola.doria@pluritec.org to apply.

Account Manager
Eastern United States Territory

EMX US Inc. is currently in search of an account 
manager for the Eastern United States terri-
tory. We are looking for a motivated individ-
ual to manage accounts, develop sales activ-
ity within the territory, and provide excellent 
customer support.

Key Responsibilities
•  Support existing sales logistically and 
    commercially
• Provide field assistance to distribution 
    accounts
• Liaise with suppliers
• Grow sales through increased market 
    share and the conversion of new business 
    opportunities into sales
• Develop and maintain account plans to 
    achieve sales targets and objectives
• Forecast sales projections and provide 
    regular reports on market activity
• Regular travel within the territory is 
    required

Experience
Ideal candidate has technical sales experi-
ence in the PCB industry.

About EMX US Inc.
EMX US Inc. is a distributor of consumable 
materials to the US printed circuit board 
industry. We strive to provide unparalleled 
service and support to our customers. EMX 
US Inc. is located in Manchester, NH.

Please submit inquiries to 
careers@emxus.com

https://www.emx.ca
mailto:careers@emxus.com?subject=Account Manager job seen in SMT007
https://pluritec.it
mailto:nicola.doria@pluritec.org?subject=Help wanted ad seen in SMT007
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Career Opportunities

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 
    customer’s 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”.

Rewarding Careers
Take advantage of the opportunities we 

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

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

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

Associate Electronics Technician/
Engineer (ATE-MD)

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

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

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

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

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

https://ttci.com
Mailto:careers@ttci.com?subject=want ad listing seen in SMT007
https://taiyo-america.com
mailto:BobW@taiyo-america.com?subject=Europe Technical Sales Engineer ad seen at SMT007
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Sales Representatives 
Prototron Circuits, a market-leading, quick-
turn PCB manufacturer located in Tucson, 
AZ, is looking for sales representatives for 
the Utah/Colorado, and Northern California 
territories. With 35+ years of experience, 
our PCB manufacturing capabilities reach 
far beyond that of your typical fabricator. 

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

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

or russa@prototron.com.

IPC Instructor
Longmont, CO  

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

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

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

Salary: Starting at $30 per hour depending 
   on experience

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

Schedule: Monday thru Friday, 8–5

Experience: Electronics Manufacturing: 
   5+ years (Required)

License/Certification: IPC Certification–
   Preferred, Not Required

Willingness to travel: 25% (Required)

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

Technical Marketing Engineer 
EMA Design Automation, a leader in prod-
uct development solutions, is in search of 
a detail-oriented individual who can apply 
their knowledge of electrical design and 
CAD software to assist marketing in the 
creation of videos, training materials, blog 
posts, and more. This Technical Marketing 
Engineer role is ideal for analytical problem-
solvers who enjoy educating and teaching 
others.  
Requirements:
• Bachelor’s degree in electrical 
   engineering or related field with a basic 
   understanding of engineering theories 
   and terminology required
• Basic knowledge of schematic design, 
   PCB design, and simulation with 
   experience in OrCAD or Allegro 
   preferred
• Candidates must possess excellent 
   writing skills with an understanding of 
   sentence structure and grammar
• Basic knowledge of video editing and 
   experience using Camtasia or Adobe 
   Premiere Pro is preferred but not 
   required
• Must be able to collaborate well with 
   others and have excellent written and 
   verbal communication skills for this 
   remote position 
EMA Design Automation is a small, family- 
owned company that fosters a flexible,  
collaborative environment and promotes 
professional growth. 
Send Resumes to: resumes@ema-eda.com

https://www.ema-eda.com
mailto:resumes@ema-eda.com?subject=Technical Marketing Engineer job seen in SMT007
https://www.arlonemd.com
https://www.arlonemd.com/contact-arlon/careers-at-arlon/
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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.

Are You Our Next 
Superstar?!

 
Insulectro, the largest national 

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

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

https://insulectro.com
https://jobs.jobvite.com/insulectro/jobs
https://mivatek.global/industries/
mailto:N.Hogan@mivatek.global?subject=Field Service Technician ad seen in SMT007
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CAD/CAM Engineer
Summary of Functions

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

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

Organizational Relationship
Reports to the engineering manager. Coordinates activi-

ties with all departments, especially manufacturing.  

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

Physical Demands
Ability to communicate verbally with management and 

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

Become a Certified IPC 
Master Instructor

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

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

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

https://www.eptac.com
https://www.eptac.com/about-us/careers
https://asc-i.com
mailto:HR@asc-i.com?subject=Help wanted ad seen in SMT007
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New! Low Temperature Soldering, Volume 2
by Morgana Ribas, Ph.D., et al., MacDermid Alpha Electronics Solutions
Since the first volume of The Printed Circuit Assembler’s Guide to...™ Low-temperature Sol-
dering was published over five years ago, considerable changes have occurred in the low-
temperature soldering landscape. Here, the authors review the evolution of solder alloys 
from traditional eutectic SnBi solder to the fourth-generation HRL3 low-temperature sol-
ders. Read about innovations and challenges for achieving optimal processing with low-
temp solder pastes, as well as what’s next in LTS.

New! Factory Analytics: Unlocking Efficiency Through Data Insights
by Julie Cliche-Dubois, Cogiscan
Using and understanding factory analytics is the future for electronics manufacturers. 
Those who strategically prioritize analytics and properly leverage the insights generat-
ed throughout their entire operation systematically will stand the test of time. 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.

New! Encapsulating Sustainability for Electronics
by Beth Turner, MacDermid Alpha Electronics Solutions
This is a guide to encapsulation resins and their use in ruggedizing electronics. Learn 
about aspects such as their chemistry, application, and relevant test methods in different 
industries. The book also discusses the growing demand for sustainable solutions in the 
market and highlights examples of bio-based resins and the demand from emerging 
technologies.

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

Manufacturing Driven Design
by Max Clark, Siemens
This book introduces a new process workflow for optimizing your design called Manufac-
turing Driven Design (MDD) and is a distinct evolution from DFM. Manufacturing certainly 
plays a critical role in this process change, and manufacturers do certainly benefit from the 
improved process, but it is design teams that ultimately own their overall product workflow; 
they are the ones who need to drive this shift. Get empowered now!

PODCAST! Designing for Reality with ASC Sunstone
In Season 2, listeners can expect in-depth conversations with VP/manager 
and published author Matt Stevenson about the specifics that can affect 
your circuit board during the manufacturing process. Part tutorial, part tips 
and tricks, Stevenson details the interrelationships between design, 
fabrication, yields and cost optimization.

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

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