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Nolan’s Notes
by Nolan Johnson, I-CONNECT007 

The Trade Show Is Over:
Now What Do You Do?

When you’re new to your career, your role, 
or even new to the industry, the pressure can 
be immense. Then you find yourself at a trade 
show representing your company, tasked with 
bringing information back to your organiza-
tion. But take heart, at least you’re not Har-
rison “Jack” Schmitt. Jack really understood 
pressure.

Schmitt is a retired NASA astronaut from 
the Apollo era but let me take a step back 
and explain some of the history. The U.S. 
space program, as you may recall, went to the 
moon with a science-based agenda; astronauts 
brought back lunar samples to study. But the 
earliest astronauts, understandably, weren’t 
scientists; they were pilots with elite mili-

tary backgrounds, so their skill 
sets were skewed toward suc-
cessfully operating the complex 
equipment to get there and back 
safely with a moonrock payload. 
At first, it seemed, everyone was 
willing to sacrifice the quality of 
the samples for the sake of having 
any samples at all.

By the time NASA got to the 
Apollo 15 mission, the astro-
naut crews were becoming more 
comfortable with the flight sys-
tems. They weren’t any sim-
pler, but there was now a size-
able body of knowledge to share 
regarding how the Apollo space-
craft actually performed. The fly-
ing of Apollo seemed to become 
almost, well, routine. This was 
fortunate because scientists 
started exerting greater pressure 
on the astronauts to bring back 
something greater than they had. 
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It wasn’t enough to simply come home safe 
with a bag of gravel; now the science commu-
nity demanded that the astronauts slake their 
thirst for knowledge about the moon’s origins. 
Not just any rock could do that, after all. This is 
where we circle back to Schmitt.

Jack Schmitt started as a trained geologist 
who followed test pilots into the astronaut 
program. He was scheduled to fly the Apollo 
18 mission but was moved up to the Apollo 17 
crew instead. There were a variety of reasons 
that shifted Schmitt to the earlier mission. One 
of them, ostensibly, was as a response to the 
call for more expertise in science.

In HBO’s 1998 mini-series, “From the Earth 
to the Moon,” Schmitt plays a prominent role 
in the episode titled, “Galileo Was Right.” The 
story follows Schmitt’s role influencing Lee 
Silver, a Caltech geology professor, to train the 
astronauts in how to spot scientifically inter-
esting rock samples. Thanks to this training, 
the Apollo 15 crew was able to identify and 
return with a rock more than four billion years 
old. This rock has been dubbed the “Genesis 
Rock” and has contributed immensely to our 
understanding of the moon’s geology.

Can you imagine the pressure that was put 
on Schmitt to train and prepare the astronauts 
to get the right kind of rocks? This wasn’t just 
a trip across town. It was a trip to the moon 
and all that entails. Now that’s pressure to get 
it right. 

Pressure comes in many different forms. 
Pressure to meet expectations is immense. 
Your new role may even feel as pressure-filled 
as attending a trade show for the first time, 
especially when you have to report back to 
your team, department, or company.

What are the expectations you’ve been 
tasked with? How will your company take what 
you’ve brought back and advance your knowl-
edge and technical knowhow? How can 
you be like Jack Schmitt, and mentor other 
teams based on what you learned?

We took that idea to heart while planning 
this issue. We wondered, “I’ve gone to the 

show (or conference), so now what? Where 
do I go from here?” In this issue, you’ll find a 
roadmap of key steps to take after the show. We 
offer some practical tips to effect real change 
armed with conference information. 

Some highlights: Barry Matties discusses 
how to make the most of your post-show 
activities; Dan Beaulieu offers 10 key tips for 
what to do while you’re at the show to ensure 
you have what you need. We also look a lit-
tle deeper into an equipment manufacturer’s 
perspective in our interview with Koh Young. 
In another interview with Alpha Circuit, we 
investigate what goes into building out a green-
field facility. Even if your post-show shopping 
endeavor is for a single piece of equipment, 
it’s the greenfield buildouts like Alpha’s and 
Rocket EMS’s that have figured out what to 
do. Finally, Kris Moyer provides guidance on 
how best to share the knowledge you picked 
up with others.

And, as a supplemental idea, I suggest down-
loading Happy Holden’s book, 24 Essential 
Skills for Engineers. Happy shares soft skills to 
help you be effective in communicating and/or 
persuading once you’re back in the office.

On our cover, we showcase a mass of 
LEGO® Bricks because it represents the pieces 
of separate bits of information gleaned from 
networking with other industry professionals 
that we must then assemble into a cohesive 
strategy afterward. For us engineer types, the 
compulsion to make order out of those bricks 
is very real. Turning your conference and 
trade show knowledge into action in the 
factory should feel just the same. I’m sure 
Harrison Schmitt would understand.  SMT007

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

https://iconnect007.com/my-i-connect007/books/24-essential-skills-engineers/
https://iconnect007.com/my-i-connect007/books/24-essential-skills-engineers/
mailto:nolan@iconnect007.com
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Interview by Nolan Johnson
I-CONNECT007

About a year ago, we interviewed Michael 
Kottke, CEO at Rocket EMS. That interview 
paid close attention to how Rocket EMS’s in-
house software suite named Voyager improved 
processes across the company. Now we’re 
checking in to get Michael’s perspective on  
the current market’s shifting dynamics, and 
what he’s got his eye on as Rocket EMS moves 
into 2023.

Nolan Johnson: Michael, as a growing EMS pro-
vider, what’s most on your mind these days?

Michael Kottke: If you look at our agenda, and 
ask about what markets we are supporting, 
you’ll see we’re doing a lot of stuff in space, 
as well as high-end networking, and high-
end computing. We’re seeing a lot of security-

driven devices. Who knew that China could 
be a security risk? I’ve been shocked at how 
often I’m approached about building product 
in the U.S.—product that they used to build in 
China or Taiwan. We’re seeing the more com-
plicated, more traceability- and more process-
driven stuff, so that’s what we’re going after. 
With all that, I think we’ll have another good 
growth year.

Johnson: A while ago, you mentioned that 
there was a regional rather than global geo-
graphic effect as well.

Kottke: I’m surprised at how many people want 
to do business in [Rocket EMS’s] Carson City 
[Nevada facility] as a cost-savings measure. The 
cost savings from here in California to Nevada 

Michael Kottke: 
Growing With Greenfield Sites
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i s  s ignif icant;   the 
building is one-fifth the 
cost, power is 30–35% 
cheaper, and as you go 
down the list, you’ll 
find that almost every-
thing is cheaper on the 
overhead side.

The labor is a lit-
tle bit cheaper, but 
because of the way 
that Carson City  will 

be structured, we’ll have most of the expensive 
overhead here in San Jose. Carson City  will be 
more of a production facility that relies heav-
ily on automation as well as reduced overhead 
to achieve a very attractive cost model for our 
customers. I’m shocked at how many people 
are interested in moving business from the Bay 
Area to Carson City .

Johnson:  You’re talking about having more 
complex work coming into your facility. Is that 
something that you are actively pursuing with 
sales and marketing?

Kottke: I actually don’t have a marketing team 
or a sales team. Currently, we get about one 
new customer request a week, and we’re prob-
ably only taking on one or two a month. If 
we wanted, we could get 10 new customers a 
month, but we want to be careful about where 
we’re putting our resources for customers. A 
lot of prospective customers want engineer-
ing support alongside program management 
support; some customers have a difficult time 
paying for all that extra work. We have great 
resources that enable us to take on those high-
maintenance customers, the kind of people 
who don’t have good systems or tools and need 
that kind of hand-holding—those are great cus-
tomers, provided they have the budget to pay 
for those additional services.

Johnson: Am I correct in presuming that part 
of your ability to move into these higher com-

plexities is because of the business operations 
software that you’ve developed at Rocket EMS 
over the years?

Kottke: Yeah, we are continuing to make signif-
icant investments in automation and systems. 
The Voyager software team has tripled in size 
over the last two years and the resulting capabil-
ities and data collection power probably close 
90% of the customers when we have a customer 
come through for a tour. If they get the Voyager 
demo, it’s a “close the deal” kind of scenario. 
Every three months or so there are major revi-
sion changes to it, and at least once a month 
we have a list of updates and improvements. 
The Voyager software has gotten so good. Now 
that we have the engineering guys, production, 
and the quality group working closely with the 
Voyager team, we’re generating very specific 
reports and tools. That move has improved effi-
ciency by a crazy amount; it’s mind boggling.

Johnson: Add that to the other efficiencies in 
operation in Carson City , Nevada, and your 
operations really start to change.

Kottke: In 2023, we will be investing in systems 
and automation capital equipment. If every-
thing goes correctly, that building will have 
two to three times the capacity of Santa Clara 
and probably 50–60% of the personnel.  That 
changes my cost model; it changes what busi-
ness I go after; it changes everything.

Johnson: You’re pointing out that Carson City  
is a critical investment for you.

Kottke: It is by far. For the last couple of years, 
everyone has accused me of working on the 
Carson City  facility just so I can grow the Voy-
ager team. There’s a little bit of truth in that, 
but as manufacturing gets bigger and better, 
we can add more to the programming side of 
the Voyager team.

The cool thing about Rocket is that we love 
science projects, so we’re working with mul-

Michael Kottke
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tiple companies who are trying to develop an 
artificial intelligence (AI) system that works 
with the automated optical inspection (AOI) 
or X-ray inspection to eliminate the human 
operator in defect reviews. Currently, we’ve 
hired two companies to develop something 
to remove the human element. They call this 
PLR, or paperless repair.

Removing that human inspection step should 
make it much more accurate because if you 
have the mathematical data from the machines 
that do the solder joint evaluation alongside 
the optical images, then an AI machine should 
be able to build a database that says, “This joint 
is right, this one is good, and this joint is bad.” 
Using an AI to execute that process will be bet-
ter than relying on a human because the AI 
makes those determinations based on both the 
mathematical data and the optical data.

We’ll see where it goes, but if that happens, 
that’s game-changing for us.

Johnson: Let me make sure I have my numbers 
right. In the Carson City  greenfield facility, 
you’re looking at potentially two to three times 
the output of the Bay Area with about half the 
staff. Does that put Voyager at the center of it? 
How is that changing your staffing?

Kottke: Three things are in play here. First, we 
have a blank slate building to layout for max-
imum efficiency and automation in nearly 
every operation. Second, we’ve leveraged Voy-
ager. We have 35 engineers on our India team, 
and that allows us to do much of the prebuild—
the build readiness stuff—in Voyager so that 
with all the programs, the manufacturing pro-
cess instructions (MPI), they can have every-
thing done. We can just drop it in place in Car-
son City .

Finally, Carson City  will not be doing the 
five-piece NPI jobs. That is probably the big-
gest reason for the reduced labor cost. If I’m 
running higher quantities, I don’t need the 
crazy headcount like I do for the five-piece 
jobs that I run through Santa Clara. The auto-

mation and the Voyager improvements are the 
major factors in why Carson City  is different.

Johnson: That makes a lot of sense, optimizing 
Carson City  to its strengths.

Kottke: Yes. One of the basic changes is a dou-
ble-sided line set up in Carson City  to run 
larger production. There are no carts, no peo-
ple moving boards back and forth, and that 
allows a lot more throughput. If we had to, we 
could still break them off and run them as two 
separate lines. I guess it’s more like 90% of the 
rest of the world for production, right?

In Santa Clara, the lines are single-sided, 
meaning I run the job, flip it, bring it back to 
the front of the line, and run it back through. 
That’s because I run a lot of NPI jobs, and I 
don’t have enough parts to split for both a 
topside and a bottom side run. Overall, there 
might be 50–60% of the commonality between 
top and bottom so that you just run it on one 
double-sided line in Carson City .

We’re unique here in Santa Clara; Carson 
City  is more like the rest of the production CM 
world. With the addition of Voyager and some 
cool automation, we’ll be even more efficient.

Johnson: It sounds to me like you’re staffing up 
with well-trained engineering jobs rather than 
operator jobs.

Kottke:  There’s currently more engineering in 
Santa Clara because of the NPI focus, and then 
we move the work to Carson City . When we’ve 
proved out the process, when we’ve done all 

One of the basic changes 
is a double-sided line 

set up in Carson City to 
run larger production.
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the engineering—that’s when we hand it off to 
Carson City  to make it very smooth. Everyone 
that we’ve hired at Carson City  has needed to 
be trained; it’s not like they have a ready labor 
pool for PCBs in Carson City .

It really is a different mentality in Carson 
City  compared to the Bay Area. When we 
opened the Carson City  facility, for exam-
ple, we posted our job openings using the 
title “SMT operator” in the job description. 
Nobody applied. So, we changed the job title 
to “machine operator” and said we would pro-
vide training. We got 100 applicants. No one 
knew what an SMT machine was, so it’s been a 
bit of a learning curve.

Johnson: Michael, you have a staff in India, and 
you have two facilities in the U.S., so where 
does cybersecurity fit into all this? You must 
do a lot of communicating with regard to elec-
tronics, which means balancing IP risks. I’m 
sure you have clients that are very careful about 
their IP.

Kottke: You’re right, cybersecurity is a big con-
cern. Because our IT group is doing prelimi-
nary work for NIST, we did a cybersecurity 
audit and, overall, we did really well. There 
are areas to improve, but the auditors were 
impressed with our level of security. That has a 
lot to do with the Voyager software, but it con-
trols who can see specific documents. Thanks 
to Voyager, we are extremely good at navigat-
ing that kind of scenario.

Johnson: Was that audit for CMMC compli-
ance?

Kottke: Yes, the assessment was for CMMC 
Level 2. I think May 2023 is the dead-
line for compliance, but this audit says we’re 
ready. Thankfully, my security/IT guy is very  
paranoid.

Johnson: That’s a good trait for that job.

Kottke: It is, right? If he walks around with a tin-
foil hat and covers his phone in a Faraday cage 
bag, then you’ve got the right guy (laughs). 
We’re constantly going through different sce-
narios and upgrades; I would say at least once 
a year he breaks something by making it too 
secure.

Johnson: Obviously, you see cybersecurity and 
the CMMC certifications as important to your 
business. It follows that, given the kinds of cus-
tomers you’re talking to, it’s important to them 
as well. Have any of them been pushing you to 
do this?

Kottke: We’ve had three or four that have been 
gently nudging us. Luckily, we’ve been ahead 
of most of the requirements they’ve asked for, 
which has been cool. We have two custom-
ers that want to engage with us in May, but for 
the most part, we’ve done pretty good on our 
security audits. I expect that we will get much 
better in Q1 and Q2 of 2023.

Johnson: Is it fair to say that pursuing these 
security audits and your audit results are help-
ing you win new business?

Kottke: I wouldn’t say that exactly, but it is 
helping us secure our business. That goes back 
to what you asked earlier about sales and mar-
keting. We’re not winning business because we 
market our security levels. We’ll engage with a 
potential customer, and usually we start at the 
NPI level. Once they see our service and qual-
ity, they start exploring projects with us. That’s 
when the customer starts pulling in their secu-
rity people and running audits.

No one knew what an 
SMT machine was, 

so it’s been a bit of a 
learning curve.
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Johnson: Can you scope out how much 
resource investment—time and energy, in 
other words—was required to get you to Level 
2 CMMC? When did you start? How long did 
it take?

Kottke: We started about a year and a half ago, 
when we first contacted somebody for an audit. 
It’s probably been a full year of effort.

Johnson: Do you think you could have done 
it faster? Other companies may not be as far 
along, and May isn’t that far off.

Kottke: Yes, we probably could have done it 
faster if we had wanted to, but we were maxed 
out in 2022. We’re a $100 million company; 
that kind of growth is crazy. CMMC has not 
been something I’ve pushed hard on. Right 
now, I have one customer pushing a little bit 
harder; it’s not so much, “You have to get this 
done,” but more like, “It would be great to get 
ahead of this.”

Johnson: What dynamics do you see with 
regard to the global geopolitical situation, and 
what has the effect been on Rocket’s business?

Kottke: People are starting to realize China is a 
risk, and there is a real possibility that Taiwan 
could become part of China. It’s a risk they’re 
very concerned about. After 20 years of push-
ing production to China and Taiwan as fast as 
we could, the supply chain can’t come back in 
just a couple years. That’s too short, yet at least 

a dozen of my top 20 customers are pushing to 
bring it back to the U.S.

The changes in tariffs and overall govern-
ment restrictions and regulations mean that a 
lot of customers want to move their business 
back to the United States so they can better 
control it, yet 90% of the BOM is still in China. 
I understand the assembly part—that’s great. 
But 90% of your supply chain is still in Asia, so 
what can you do?

I’m worried, like everyone else, that we are 
headed toward a global recession or that the 
supply chain might get worse—although it’s 
hard to believe that the supply chain issues 
could get worse. But I do think we’ll see more 
manufacturing move back here.

Johnson: Do you see any new markets on the 
horizon for Rocket EMS, such as different 
market sectors, or even products, services, or 
manufacturing?

Kottke: I’m positive that nobody our size has 
as many active customers or as many differ-
ent market segments as we do. I know all our  
competitors here in California, and I know 
they have about 20 customers each. I had 87 
customers last month, and typically, I have 
about 100 active customers. We are pretty 
diverse.

My top five customers are in five differ-
ent sectors. That has always been part of our 
plan—to have a very diverse base so that when 
a recession hits, we always have one or two 
that carry us. In the past I’ve been extremely 
blessed to have a great home-run customer 
during a recession. Right now, we have a cou-
ple of great customers whose forecasts are ris-
ing while everyone else is cutting, so that’s 
cool. It’s a crazy world right now.

Johnson: Michael, thank you so much.

Kottke: You’re welcome, anytime.  SMT007

People are starting to 
realize China is a risk, and 
there is a real possibility 

that Taiwan could become 
part of China.
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Feature Article by Barry Matties
I-CONNECT007

The show is over and it’s time to 
count the leads. We all know that a 
tall stack of trade show leads can feel  
like a sugar high. For many, that tall 
stack is proof that your trade show 
investment was well worth it, and 
if leads are the measure, then you’ll 
aim to collect as many as possible. 
However, the true ROI measure is 
new business, so more important 
than the number of leads is identify-
ing the quality of leads in the stack.

Of course, your leads will need to 
be sorted, preferably into different 
groups ranging from “ready to sign 
a deal” to “will never sign a deal,” or 
from hot to not. Once sorted, they 
can bring your initial focus to the low 
hanging fruit. It’s the other groups 
that will require your team to be a bit 
more strategic.

You can expect your competitors 
to be chasing the same leads. After 
all, the prospect visited the show to 
look at all their options, so a smart 
marketing approach as a follow-up 
will give you an advantage. Your imme-
diate action should be to contact your 
prospects with a simple thank-you note 
expressing your appreciation for taking 
the time to visit your booth and meet with 
your team. While this is a good first step, 
you should have a specific follow-up pro-
cess beyond the thank-you note.

When you sort your leads from hot to 
not, also consider where each pros-
pect fits into your sales process or 
funnel. It’s important to note if they 
are a current or past customer; if they 
aren’t or haven’t been a customer, 
sort by whether they are a current 
prospect in your sales process or a 
completely new contact. Your fol-
low-up strategy will vary depending 
on the prospect type. Regardless, fol-

low-ups should be personalized; be 
sure to avoid generic form letters or 
mass emails. Let each prospect know 
that you appreciate the time that 
they spent with you and your team.

Here are some additional sugges-
tions based on the type of prospect 
you’ve identified:

Current customer: If they are a 
current customer, you have a clear 

advantage over your competitors 
because a customer should have 
a good working relationship with 

your company. In your follow-up, 
you want to make sure they know and 

feel like you have really listened to their 
needs. It’s too easy to make assumptions 

and miss this part.

Past customer: If they are a past cus-
tomer, determining why they stopped  

doing business with you is important.  

Making the Most of
Trade Show Leads
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If they left due to disappointment, this may be 
your chance to re-establish a working relation-
ship. After all, their stop at your booth indicates 
that there is a least some interest in re-engaging 
on their end. As with current customers, the 
most important part of the follow-up is making 
sure they feel heard and that you understand 
their needs. Beyond that, if you can identify any  
past issues that may have impacted their deci-
sion to stop working with you and directly 
address those with demonstrable solutions, this 
will help strengthen your relationship. Keep in 
mind that a prospect that is a past customer is 
a current customer of your competitor, so to 
win this business, you will need to be on your 
“A game.”

Already a prospect: If you have a visit at 
your booth by someone who is already in your 
sales process, you will likely advance them to 
the next step of the process—but this is not 
guaranteed. They may have found some com-
peting products at the show that gained their 
attention, or perhaps their needs have shifted. 
Your follow-up should verify that their needs 
have not changed and that your products still 
meet that need. As we know, with any sales 
funnel, a prospect can fall out at any point.

New prospect: If they are a new prospect, 
they—just like any other prospect—must feel 
like you have really listened to their needs, that 
you have solid solutions available, and that you 

have expert answers to their questions. In addi-
tion, you need to make sure they understand 
who you are, what you stand for, and the value 
you bring to them. They need to feel confident 
that you are the kind of company that they 
want to do business with. From the moment 
they stepped into your booth, they began to 
form an impression of you. If they went as far 
as giving you their contact info, they must feel 
comfortable exploring the next step.

Regardless of the prospect’s category, it’s 
important for you to present yourself as a thor-
ough and technical leader. This is where your 
post-show marketing voice is critical. Be sure 
to take part in highly visible trade show cover-
age in trade journals. This can be in the form of 
press releases announcing activities from the 
show, interviews with your team, or ads pro-
moting the technology your prospects have 
just seen at your booth. Ads with third party 
testimonials are especially powerful here. Ide-
ally, you should do all the above.

Social media is also an important tool in fol-
low-up. One of the first questions to ask is if 
your prospect is already connected to you 
at some level. If they are, connect with them 
through that platform. Invite them to see your 
coverage in the trade journals, read a techni-
cal blog, or download your whitepaper. If they 
are not connected, reach out and invite them 
to connect.

Arranging a personal visit is arguably the 
strongest form of follow-up. It gives you a 
chance to spend focused time without the 
noise of the trade show in the prospect’s own 
environment. It also is an indication that this 
prospect is very serious about moving to the 
next step in the process.

Now that the trade show is over, it’s time to put 
all the pieces together. It’s good practice to have 
a detailed and documented follow-up plan. The 
plan should include all the above steps, as well 
as a specific timeline attached to each activity. 
Your timeline should be fast-moving with key 
metrics. Time is of the essence; if you are not 

 As with current cus-
tomers, the most impor-
tant part of the follow-up 
is making sure they feel 

heard and that you 
understand their needs.
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well prepared, your trade show investment will 
be nothing more than a sugar high.

To my point about generic or mass emails, I 
just received the following email from a com-
pany that I have never done business with—
even though they say I am their customer:

Dear Barry,
Looking back on the past year, we realize we 

have a lot of reasons to be grateful for.
You are one of them.
We would like to take this opportunity to say 

thank you for the business you have given us 
throughout the year. We hope you will continue 
being one of our valued customers in 2023.

All the best for the holiday season and see you 
in 2023!

Best wishes,
(I have removed their name, as there is no rea-

son to embarrass them further.)

Generic messages are transparent, and the 
above email tells me that this company does 
not understand their selling process. I appre-
ciate the well wishes, but this email feels less 
than sincere.

Don’t leave your own prospects feeling like 
this—take the time to do your research and fol-
low up with personalized communications that 
make them feel valued and understood.  SMT007

Chapter 4: Optimizing Stencil Design and 
the Inspection Phase

Typical inspection methodologies used during 
PCB manufacturing are solder paste inspection 
(SPI), automated optical inspection (AOI), and auto-
mated X-ray inspection (AXI). These have tradition-
ally been performed manually, but as we’re discuss-
ing improving the efficiency of NPI, we will focus on 
automated methods.

SPI is traditionally performed with the Gerber file 
of the stencil. Here, we have two areas that can be 
optimized for a comprehensive and improved NPI 
flow. The stencil data is usually created by a sten-
cil vendor based on the rules provided to them by 
the PCB assembler. Because it can be difficult to 
cover every eventuality, there will be some amount 
of back and forth between the two groups until the 
final stencil is complete. This takes time and impacts 
the overall production and release schedule. Once 
complete, the final stencil data forms the foundation 
of the SPI program.

When using Gerber data, the connection to com-
ponent names and pin names is lost and only x,y 
locations are available. So, to address this issue, 
a component placement list (CPL) file is imported 
along with the Gerber file. Then, any pads in prox-
imity to the paste pads can be associated with each 
component or pin reference. Because there is no 
guarantee that the Gerber paste file and the CPL 
data were created based on the same origin, this 
process adds time and extra work that could be 
eliminated by using a single unified and standard-
ized product model.

To continue reading this chapter, download your 
free book today!

BOOK EXCERPT: 

The Electronics Industry’s Guide to… 
The Evolving PCB NPI, Chapter 4

https://iconnect007.com/npi
https://iconnect007.com/npi
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Feature Interview by Nolan Johnson
I-CONNECT007

Alpha Circuit is a PCB fabricator located 
in Elmhurst, Illinois. Given that the launch of 
a new PCB fab is a rare occasion these days, 
we caught up with the senior team—Prashant 
Patel, president and CEO; Steve Smith, gen-
eral manager; Steve Ryan, sales and direct sup-
port—guiding the buildout of Alpha Circuit’s 
brand new 44,000 square foot facility. They 
discuss what goes into equipment selection 
and line design, and the timing couldn’t have 
been better. At press time, the new facility was 
on schedule for test production by the end of  
January.

Throughout the conversation, the Alpha 
team shared its methods for designing the facil-
ity, the parts of the fabrication process that are 
critical to get exactly right, and where the sur-
prises were in the process. 

Nolan Johnson: Gentlemen, welcome, and con-
gratulations on your new facility. Let’s start 
with a little background about the company.

Steve Ryan: Alpha Circuit started in 1981, as 
a single-sided and double-sided board shop. 
Zenith was one of our big customers early on. 
We did a lot of punching and crunching back 
then and it is what really catapulted the rev-
enue stream for us. When I joined the com-
pany in 2009, we were comfortably an eight to 
12-layer multilayer and double-sided manufac-
turer. In 2013, we started doing flex and rigid-
flex, increased our multilayers up to 28 layers, 
and started manufacturing copper-based ped-
estal-type design work.

Prashant Patel: When I acquired the company in 
2020, my vision was to continue Alpha Circuit  

Alpha Takes the Greenfield Route
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the way it was, while building a new facility  
to meet the higher technology demands. We 
purchased and renovated a 44,000 square foot 
facility, then ordered the equipment. It takes 
a long time to source equipment—you get the 
quotes, have it installed, and then get it run-
ning up to speed. That process has taken us over  
three years.

Steve Smith: I joined the company a few 
months ago. My background is HDI: stacked 
microvias, staggered microvias, along with 
high-speed digital materials, low-loss materi-
als. I was hired to put the technology part of 
it together, getting the proper people and pro-
cesses in place, so we can handle microelec-
tronics down to 25-micron line and space and 
down to 3-mil pads.

Johnson: Great, thank you for that. Now, I want 
to talk today about your recent equipment pur-
chases.

Smith: We have purchased a laser drill, and we 
have brand-new 200,000 RPM drill machines 
in place to do high aspect ratio holes. We also 
have a brand-new plating line with state-of-
the-art chemistries to be able to do copper fill 
and through-hole plating in the same process 
along with being able to manufacture stacked 

vias starting with a 2-mil core substrate and 
stacking up to seven or eight lamination cycles.

Johnson: Why a greenfield facility, especially 
in an industry where it seems like it’s shrinking 
more than growing?

Patel: We feel there is enough demand for pro-
totypes and quick-turns in the United States 
at the higher level technology that we want 
achieve. We feel confident that we can fill that 
facility very quickly.

Johnson: What are some of the market drivers 
making that business available?

Smith: A lot of it is microelectronics. As tech-
nology increases, you will see much more blind 
and buried via work, as well as sub-2-mil line 
and space. Currently there are not many North 
American manufacturers capable of producing 
that type of product. With our shop catering 
to this niche, it would be a very good business 
model, especially for the high-end customer. 
Right now, there is a lack of capacity for this 
technology in the industry, yet the demand is 
constantly growing.

Ryan: We are ISO9001:2015, AS 9100, and 
IATF 16949 certified, and ITAR registered. 

Prashant Patel Steve Smith Steve Ryan
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We’re also a nationally certified 
minority business, so we’re look-
ing for businesses that are com-
ing back to the North Ameri-
can market. I just met with some 
people who are trying to get the 
U.S. Congress on board helping 
to get some of the business back 
to North America.

Johnson: Let’s talk through how 
your new facility went together. 
Where did you start, and how did 
you map out what you wanted 
for capabilities?

Patel: We definitely mapped out 
which direction we wanted to go, 
we then went out and sourced 
the equipment that would fit our  
needs. Every single piece of 
equipment in that building is 
brand new, from drilling to  
imaging, wet process, plating, 
and etching lines, the AOI and 
LPI spray coaters—everything is 
brand new.

Johnson: How did you go about deciding what 
equipment you would source?

Patel: Our team is a mix of newer members with 
those who have been in the business for more 
than 30 years, so it was their understanding 
of the manufacturers out there as well as get-
ting quotations on what we needed. The team 
at Alpha customized a lot of our wet process 
equipment, meaning they would give us a tem-
plate, and we would make the changes that we 
needed, based on the expertise that we have on 
our team. As far as sourcing the manufacturers, 
it was a long process; we narrowed it down to 
the top two to three manufacturers in a specific 
area. Before making a final decision, every-
thing had to be accounted for. We had to con-
sider who had the best service and technicians, 

and the impact of downtimes. Price played a 
part but was not the driving force behind our 
decisions; dependability and service were the 
key factors.

Johnson: As you were setting up the facility, 
what part of the manufacturing process was 
the most critical, pivotal part, where you had 
to make sure to get that one part right?

Patel: I would have to say it was our plating 
line, which is made locally within the United 
States. It literally took more than a year and a 
half to get the line built. However, it has the 
capacity for many functions that maybe only 
three or four different factories in the United 
States would have.

Smith: The plating line is set up to run high 
aspect ratio—thick panels with small holes. It’s 

Wet process area showing IPS Plating line, Deburr and 
MacDermid Alpha Eclipse direct metallization line.
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also set up to do microvias. A lot of it is set up 
for copper fill. We have the advantage of doing 
both technologies.

We can do it, whether it’s backplanes with 
many layers or stacked and staggered micro-
vias that might be only an eight-layer. We 
might be starting with a three- or four-layer in 
the center and then stacking off that. The line 
has full capability to do different processes. 
We’ve gone to the state-of-the-art chemis-
tries in the line with insoluble anodes and side 
inductors on copper fill—everything it takes to 
do the state-of-the-art printed circuit boards 
in the future.

Johnson: You started working with your plating 
supplier and there’s 18 months’ worth of back 
and forth designing your solution?

Patel: No, the 18 months was strictly the man-
ufacturing time; the designing was at least 
four additional months, as well as six weeks to 
install the line.

Johnson: While you’re waiting for your wet 
processes to be built out and delivered, what 
were you working on?

Patel: The shutdowns due to the pandemic 
played a big factor. The plating line was six to 
eight months late. All our other wet process 
equipment was in the range of three to four 
months late. At that point, we didn’t have a 
choice because you can’t start a line with some 
key pieces missing. But in the next two to three 
weeks, we will be operating at 70%, and will be 
starting the testing phase.

Smith: This is also a facility that will reuse 
its own water, so it will be environmentally 
friendly. We will generate probably one-tenth 
of the wastewater of a normal circuit board 
shop. We are planning for the future.

Johnson: Who served as your lead project man-
ager?

Patel: I did. My background is in healthcare; 
I only have about two and a half years in this 
manufacturing business. But I have managed 
multiple businesses, started them from scratch, 
run them successfully, and then sold them off. 
My strength is management and vision.

Johnson: And you’re surrounded by a team that 
understands the technology very well. From a 
technical expert point of view, what were the 
surprises in setting up a facility like this?

Smith: Since I’ve set up facilities and worked in 
engineering manufacturing for so long, I tend 
to understand this. But one of the things that 
surprised me a little bit was the type of equip-
ment that we’ve brought in. We’ve brought in 
the best equipment that really can sustain us 
into the future and allow us to keep up with 
technology. The costs that it takes to do this 
were never an issue. We looked at what it actu-
ally takes to perform well into the future and to 
have a sustainable business for North America.

Custom Integrated Process Systems plating line 
with insoluble anodes for copper via fill technology.
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Johnson: What did you see as the critical capa-
bilities to add?

Smith: Wet process, but it’s also imaging. You 
must be able to image with the best equip-
ment in order to get down to these lines and 
spaces. Then you’ve got to have the right laser 
drill. We have a combo laser that is capable of 
going down to 4-mil and 3-mil laser holes. To 
be able to metallize those types of holes, the 
older lasers are very limited as to what they 
can do. So, I think laser drilling, imaging, and 
having the proper test equipment will be the 
key areas to drive this. We will be testing 8-mil 
pads and smaller, so you must have testing 
equipment that is capable of doing this type of 
technology, and doing it quickly. To me that is 
very important.

Johnson: Based on the experience that you’ve 
just had, what’s your advice for others in the 
industry who might be looking to put in a new 
line or a new facility like you did?

Patel: My advice is to buy a facility that is cur-
rently operational, gut it down, and put in 
all the equipment you want because the regu-
latory requirements and inspections from the 
city, and the state, as well as the EPA licenses, 
the wastewater treatment applications—it’s 
horrific. If I had it to do over again, I would 
have bought another facility and upgraded; I 
could have been operational in a year.

Johnson: Any advice in how to go about select-
ing equipment?

Patel: Have a team that can think five to 10 
years in the future. Nobody can predict the 
future, but at least they have an idea about the 
direction the future is headed. Build out a man-
agement team that has a lot of experience and 
understanding about where the technology is 
going. That is crucial because it dictates the 
kind of equipment you buy and what its capa-
bilities are.

Ryan: We also have to look at how well the sup-
plier is going to support you after the install. 
For example, we chose our wastewater treat-
ment system based on the fact that when we 
are closed, they will still monitor the system. 
Once the install is done, who will support you 
long term? Who has a reputation in the indus-
try? Who stands behind their equipment? If  
we need repairs, how will we do it? Where is your 
parts warehouse? Are we flying in parts from 
Germany every time something breaks down?

Johnson: That sounds like general advice for 
anyone looking to do this: don’t just focus 
on getting the right equipment but consider 
other factors like guaranteeing uptime so that 
your factory is not taken down by a key piece 
of equipment. Any cautionary tales from this 
whole experience?

Ryan: You need to consider all the regulatory 
work to start a fresh building. That has prob-
ably been the biggest headache. It wasn’t so 

LAUFFER Pressen vacuum multilayer lamination press.
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much equipment, the install, or even when  
we had the logistics issue. Those played a  
role in delaying the opening of the business, 
but the regulatory issues have been a major 
hurdle.

Patel: Wherever you decide to put in a facil-
ity, make sure the city is somewhat friendly 
toward the chemical processes. If they’re not, 
you will have a nightmare on your hands. We  
went through a lot of challenges with our city 
to get approvals. The inspectors probably 
won’t understand what your waste treatment 
or your equipment can do, or how much you 
can purify. It’s an education process for them, 
so it’s helpful to locate where there are at least 
one or two other fabrication facilities in the 
area. That way they know what is expected vs. 
going somewhere where there’s nobody else 
like you.

Johnson: As we look ahead, what should we 
expect to see at the new Alpha Circuit facility?

Smith: We’re focused on the larger OEMs as  
their technology and boards get more difficult.  

The future of printed cir-
cuit boards and substrates 
is in telecommunications, 
high speed digital, and really 
low loss materials. We’re tar-
geting that niche because 
we think signal speed will be 
everything in the future.

Patel: Everybody has their 
own different niches within 
the board industry, but we 
want to be in the top three to 
five in our niche.

Johnson: What are your sales 
currently?

Patel: We’re currently at 
about $10 million.

Johnson: Building out a greenfield facil-
ity certainly shows that you don’t have to be a 
large shop to make that kind of investment. Is 
this financed or cash?

Patel: This is all self-funded.

Johnson: There aren’t that many facilities that 
are putting in a greenfield fab. Why do you 
think that is?

Patel: This is a niche industry with businesses 
passed down within the family, and at some 
point, the new generations stopped com-
ing into it. The new talent is pretty hard to 
find and that’s a chance for us to step in and 
make our mark. Some people on my team have 
30 years plus experience, but they’ll retire at 
some point. How do we get the next genera-
tion? How do we keep this going for the next 
30 years? That’s a challenge.

Johnson: Yes, agreed. Thank you all for this 
very enlightening conversation.  SMT007

Schmoll MXY drilling machine with CCD camera for highest precision.
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Feature Article by Dan Beaulieu
D.B. MANAGEMENT GROUP

Just because you haven’t exhibited at a trade 
show or conference you still can find plenty of 
value for being there. From the technical con-
ference sessions to professional development, 
the keynote speakers and myriad receptions, 
there’s so much to keep you busy once you get 
back home. 

You see, if you’re spending your company’s 
money to be at a show, you want to be sure you 
spend quality time on the show floor. Manage-
ment back at home will want to know what you 
saw, what you learned, and what you think your 
company should do based on that information. 
Be sure you’re clear on your “why,” and it will 
make all the difference.

Ten Expert Reasons to 
Walk a Trade Show

Are you ready? Here are my top 10 trade 
show action strategies based on years of trade 
show experience:

1. Find customers. Meet with potential cus-
tomers who might buy your products. This is 
a perfect time to meet and spend quality time 
with them, educate them about your products 
and hopefully convert them.

2. Check out new equipment. A show is lit-
erally a showcase of all the new equipment on 
the market today. It’s a great time to check what 
is being introduced, and an even better time to 
buy. Tip: You can get great deals on show demo 
models. Equipment manufacturers would love 
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to send the equipment straight from the show to 
a customer’s factory, at the customer’s expense, 
rather than send it back to headquarters at their 
expense.

3. Look for strategic partners. Create syner-
gistic, strategic partnerships of all kinds, rang-
ing from offshore suppliers for global sourcing, 
to designers if you’re a board shop or an assem-
bly partner—all aimed at offering a complete 
solution in the future.

4. Mergers and acquisitions. With all the 
company representatives gathered together, 
it’s a great time to meet up with companies you 
might be negotiating with, or to be introduced 
to companies of interest. It is the perfect arena 
for these kinds of meetups.

5. Classes and presentations. This is the 
best place to find out what is going on in the 
industry. Just about everything new is being 
talked about. Take a crash course in technol-
ogy updates. You’ll be better for it.

6. Find and hire key people. One of the big-
gest challenges we’re all having right now is 
finding and hiring key personnel. Conferences 
and expos provide an excellent opportunity 
to meet, interview, and hire that perfect team 
member.

7. Find a new job. On the other side of that 
proverbial coin, this can be a great time to  
find a new position. Almost every major com-
pany in our industry will be at the show so  
it’s a fantastic time to spread your resumé by 
meeting and talking with as many folks as pos-
sible—especially those who might be looking 
for you.

8. Check out your competition. What are 
others up to? What products do they have 
and what are they introducing? How are they  
selling it? Look at their sample products. 
It’s that one time of the year when you get a  
front-row seat to what’s in your competitors’ 
portfolios.

9. Old friends. Catch up with old friends and 
acquaintances, see what they are up to, and 
always keep yours—and theirs—businesses in 
mind. What can you do for each other?

10. Scout for next year. Finally, make some 
decisions about whether it would be a good 
venue for your company to become an exhibi-
tor the next time around. Ask good questions of 
the exhibitors, get a feel for why they are there, 
and be direct about understanding the benefits 
of having a booth.

As always, be intentional. Treat your time 
and money with respect. Before you go to the 
show, prepare by making a working task list of 
what you want to accomplish. Set up the meet-
ings in advance. Use your time productively, 
making every minute count toward delivering a 
high impact show report—with recommenda-
tions—to your management in the home office 
upon your return.

Take careful notes when meeting with peo-
ple. It is always better if you are the notetaker, 
the person who lists the action items, who they 
are assigned to, and when the action needs to 
be completed. Of course, make sure you are 
the person responsible for getting things done. 
Keep the ball moving on whatever project you 
launched at the show.

I’m sure you already did some of these activi-
ties. If there are some that you missed, that you 
now realize you could be more intentional, then 
that’s where my bonus tip comes in.  SMT007

My last tip: Follow up, follow up, follow up. 
The more efficiently and diligently you follow 
up after any networking event—not just trade 
shows—the more successful you will be. 

Dan Beaulieu is president 
of D.B. Management Group, 
and an I-Connect007 columnist. 
To read past columns, 
click here.

http://pcb.iconnect007.com/index.php/column/22/it39s-only-common-sense/25/
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production and delivery for up to 398 F-35s  for 
$30 billion, including U.S., international part-
ners and Foreign Military Sales (FMS) aircraft 
in Lots 15 and 16, with the option for Lot 17. 

MBDA, BAE Systems Hägglunds
Demonstrate AKERON and 
CV90 Firepower E
MBDA’s AKERON MP missile has been fired 
from the BAE Systems Hägglunds CV90 infan-
try combat vehicle at a test range in Northern 
Sweden, in the presence of representatives of 
the Swedish Armed Forces. 

Durability and Cost Benefits Drive 
Mil-Aero Demand for OCPP E
Ceramic packages were, for many years, the 
option of choice for semiconductor prototype 
assembly, particularly in military-aerospace 
applications. They can withstand high temper-
atures and can be hermetically sealed. How-
ever, they can be costly and, while they allow for 
rapid assembly of first samples, the final product 
is typically a plastic package, so the ceramic pro-
totype doesn’t offer an accurate representation. 

Heart Aerospace Selects Siemens 
Xcelerator for New Electric Airplane E
Electric airplane maker Heart Aerospace has 
selected Capital from the Siemens Xcelera-
tor portfolio to support its E/E system design, 
development, and certification of zero emis-
sion electric aircraft. The Capital tool’s strong 
compliance functionality can help Heart Aero-
space to leverage automation and digital data 
continuity to facilitate faster regulatory com-
pliance. This was a key reason for selecting 
Capital software from Siemens.

DARPA Kicks Off JUMP 2.0 Consortium 
Aimed at Microelectronics Revolution E
DARPA, along with the Semiconductor 
Research Corporation (SRC) and industry 
and academic stakeholders, is kicking off the 
Joint University Microelectronics Program 
2.0 ( JUMP 2.0). The SRC-led effort expands 
on the original JUMP collaboration aimed at 
accelerating U.S. advances in information and 
communications technologies. 

Northrop Grumman, NASA to Shape 
Future Integration of Uncrewed 
Autonomous Systems E
Northrop Grumman Corporation is collabo-
rating with NASA to develop and test solutions 
for integrating large, uncrewed aircraft systems 
into the National Airspace System (NAS). The 
effort will focus on air cargo operations and is 
part of NASA’s Air Traffic Management-eXplo-
ration (ATM-X) Pathfinding for Airspace with 
Autonomous Vehicles (PAAV) subproject

Happy’s Tech Talk #15: 
Printed Electronics Using Flex E
The printed electronics sector is presently 
an area of great interest to many in the elec-
tronics manufacturing industry. Because of 
their incredible utility, printed electronics are 
poised to generate tens of billions of dollars in 
the coming years. 

Pentagon, Lockheed Martin Finalize 
Lot 15-17 Agreement, Capping A Year 
of International Growth E
The F-35 Joint Program Office and Lock-
heed Martin have finalized the contract for the  

http://milaero.iconnect007.com/index.php/article/134637/mbda-bae-systems-hagglunds-demonstrate-akeron-and-cv90-firepower/134640/
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Mitchell Kim: The biggest thing that customers 
need to oversee is having dedicated resources 
to implement these systems. People are short-
handed as is, but that kind of planning really 
benefits any system. You need to have quali-
fied personnel and resources to be part of the 
implementation process, so that should get 
developed early on. From there, you move into 
internal screening and try to keep information 
flowing internally so that the process can be 
sustainable.

Johnson: On the application side, how often 
is Koh Young involved in guiding a customer 
through what they need to do?

Kim: Most of the time, the decision-mak-
ing process is taking place on the front end. 
Afterward, there’s a follow-up on the process 

Feature Interview by Nolan Johnson
I-CONNECT007

With machine installs somewhere in the 
range of 500 new annually and award-win-
ning customer and field service, Koh Young 
has a commanding perspective on the evalu-
ation, purchase, and installation processes for 
new equipment. We spoke with Mitchell Kim, 
applications engineer manager; Brent Fisch-
thal, senior manager of Americas marketing 
and regional sales; and David Nemeth, Koh 
Young’s service manager for the U.S. and Can-
ada, on what they see as the best practices for 
acquiring the right capital equipment.

Nolan Johnson: As experts in designing, manu-
facturing, selling, and servicing capital equip-
ment for PCB manufacturing, what’s your best 
advice for customers? How should they move 
from the decision to purchase a piece of equip-
ment to installing it? 

Koh Young: Getting Equipment 
In-Line and Customers Online 
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improvement side, because after 
the purchase, there’s a phase of 
installation and training that’s 
along the lines of, “Just how do 
I utilize the system?” From there 
you can move to the bigger pic-
ture; you take that training and 
you apply it from a process 
improvement standpoint.

David Nemeth: It’s fair to say that 
the applications team is very 
heavily involved in the pre-sales. After a trade 
show, the customer might want to see some 
action on their own product. Mitchell’s team 
will often receive boards and data, then use 
those to create board reports to show what our 
machine can do for the customer. That might 
be one of the first steps after a trade show. The 
customer wants to see something more on 
their product without doing a full-blown eval-
uation on site. Mitchell and his team will do 
quite a bit of that work, and then maybe do a 
virtual meeting to discuss how to utilize the 
equipment.

Brent Fischthal: Usually, before the show, 
they’ve done all their paper benchmarking 
and have spec’d all the machines; at the show, 
they’ve actually seen them all. The next step is 
to run some sort of product, either a bench-
mark test board or something similar. I’ll elab-
orate later about the boards we created and the 
benefit of those to actually running on their 
own product. It’s just a quick demo, maybe 
at one of our demo facilities, or something in 
Korea if it’s demanding enough, or even just 
something online like a webinar.

Johnson: The process starts with the customer 
realizing that they probably need some new 
equipment, so they start “paper benchmark-
ing,” as you said. I assume that’s looking up 
datasheets, that sort of “seeing that what’s out 
there” for their application, the vendors, the 
models, etc. They figure out what they want and 

then see that equipment, which 
is where something like a trade 
show comes into play. What are 
some of the alternatives? If you 
know a prospective customer is 
looking at this mid-year and it’s 
still six to eight months until you 
get to a big show where they can 
see the “big iron,” what do they 
do then?

Kim: They can always reach out 
to us at any time. The doors in our office here 
in Atlanta are always open to host anybody 
who’s able to come. We have partner sites that 
have our equipment as well, so if logistically 
it makes more sense to go to Chicago, or the 
San Jose area, we can make that happen. We 
have equipment there and can have somebody 
onsite to support them there as well.

Johnson: So, customers could visit one of your 
demo centers in lieu of going to a show?

Fischthal: Yes, I think there are a couple aspects 
to what Mitchell is talking about here. Instead 
of the show, going to a Koh Young demo facil-
ity is absolutely an option. We’ve got them in 
Atlanta and in Guadalajara, plus many of our 
sales partners have a demo room with our gear 
onsite. You can go to one of our industry part-
ners that has our gear in their facility, like Pan-
asonic, Fuji, Universal, and ITW EAE. ASYS 
has gear as well. You can check out different 
machines at these facilities almost anytime. 
We have some equipment at universities like 
Binghamton University where we are focused 
on smart factory initiatives and at the Roch-
ester Institute of Technology (or RIT) where 
we are helping the next generation of engi-
neers. We even have gear at solder paste and 
materials suppliers too, so if needed we could 
take them into a materials company and show 
the machine there. Our customers have lots of 
options; they don’t need to wait for a show to 
see our machine, to touch it and feel it. 

Mitchell Kim
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Johnson: All right, so they’ve had a chance to 
see the machines either on the show floor or 
onsite in an application environment, and the 
next step is, “Let’s see how it works.” Custom-
ers want to know how it works with their own 
projects and their own product. That’s where 
you start getting test cases from them, right? 
Let’s dive into that a little bit deeper, Mitch-
ell. What makes for a successful test run and 
benchmark? What do you need to make that 
work?

Kim: We obviously need some samples and 
their respective files, everything to put a pro-
gram together that will let the customer know, 
“Here’s what we should expect to need to 

move forward with this system.” On the front 
end, you need to do the necessary prepara-
tion. Oftentimes, it’s very beneficial to the cus-
tomer to have a test plan where they say, “We 
want to run these specific tests,” and they pro-
vide their reasoning behind those decisions. 
It’s not just pulling things out of the air, but 
some sort of gauge, preferably something that 
they’ve created around whatever system it is 
that they’re looking for, because the gauge will 
vary depending on what product you’re look-
ing at. Having somebody on the inside who’s 
familiar with that product is also very bene-
ficial. That way, that person can oversee and 
understand what’s happening throughout the 
entire process.
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Johnson: Is it a requirement for 
you to have somebody from the 
company onsite to assist with 
that, or is this something you can 
usually do on your own?

Kim: Most of the work takes place 
remotely. They’ll essentially send 
us their samples and files, and 
then we’ll set up a virtual meet-
ing where we can do a live demo 
of the system. They aren’t phys-
ically seeing the system, but they are seeing 
what’s happening on the system. I’d say that’s at 
least 90% of the interaction at that stage.

Johnson: Getting customers to give you the 
pieces and parts you need, as well as a test plan 
or some objectives to accomplish, is pretty 
critical to deciding whether you’ve got what 
they want.

Kim: It also makes it fair, especially if they’re 
looking at other vendors. They can hold every-
body to the same standards.

Johnson: How do you handle a situation (if 
you’ve even experienced this) where your cus-
tomer really doesn’t quite know what they 
want? Say they’re a little unsure about their 
goals, but they’ve reached out to get a sam-
ple test done anyway. How do you guide them 
through that?

Kim: We always try to help educate the cus-
tomer. For example, in the measurements 
world, there are certain standards used to 
gauge how you verify how reliable or repeat-
able a system is. Things like running a Gauge 
R&R, for example, as that can be performed 
on all the equipment, which makes things a lit-
tle more binary—you know which system is 
performing better than the other systems.

Fischthal: There are a couple different options 
here. The customer brings their own board 

that they could use against mul-
tiple companies, or you could 
use something more objective, 
some sort of Gauge R&R test to 
make things a little more objec-
tive.

Johnson: What’s your overall  
advice for a prospective cus-
tomer interested in working with 
you on this? We’ve just talked 
through what they should do 

here, but do you have a sense for how much pre-
work this really is?

Fischthal: The amount of work they must do is 
tied directly to how dedicated they are to put-
ting the machine through its paces. They could 
walk in, take a look, kick the tires, and feel like 
it’s good to go. Or they could really go through 
it and have their own evaluation criteria pre-
pared, where they add weights and values to 
everything from user friendliness to accuracy 
and repeatability.

Each of these aspects has the potential to affect 
their process, so what they want to accomplish 
determines how much work they will need to 
do. I think this goes back to what Mitchell said 
earlier: You’ve got to have somebody dedicated 
to this project. You can’t “share” it as a commit-
tee; you need one person driving it, and they 
must put in the work to really figure out how 
in-depth they want to go. They could do it in 
a couple of hours, or spend a couple of weeks 
deciding whether they want to bring a machine 
on site for a larger evaluation or whether they 
want to make an investment.

Johnson: Let’s say they’ve selected you and 
now it’s time to prep the system, get it deliv-
ered, uncrated, and installed. Is there a correla-
tion between the amount of detail in the evalu-
ation process and the ease of installation later?

Kim: From the programming aspect, we can 
provide a lot of the work we do during the eval-

Brent Fischthal
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uation directly to the customers, 
so all that data isn’t wasted and it 
puts them a little bit ahead of the 
game when they first get the sys-
tem. So, yes, there’s some added 
benefit there.

Johnson: Is that true whether it’s 
done with test cases or Gauge 
R&R? 

Kim: I would say so. With the test 
cases, they have those product programs and 
libraries already built, so some of that work 
is already done with any other gauge testing. 
It’s one way they can validate that the system 
they received is performing equally to the sys-
tem that the original testing was conducted on. 
I think you can see benefits all around in that.

Johnson: How much time do you typically set 
aside to install a piece of Koh Young equip-
ment?

Nemeth: The answer to that is: It depends. Is 
it a single machine install? Is it a first install? 
Is it a new customer? Are we adding to exist-
ing machines? Assuming it’s a new customer, 
the installation part is fairly straightforward, 
but again, it depends on the system. A single 
SPI purchase is quite simple; it’s three to four 
hours to actually install the machine, assuming 
it’s uncrated, has been moved to the location, 
and all the facilities are ready—we provide all 
that information up front to a customer. We 
like to give them facilities requirements and 
what they need for data for programming. 
Even if they didn’t go through that phase with 
Mitchell so they already know, I always pro-
vide that information: “This is what we need, 
and these are our network requirements. This 
is what you can expect when it comes to how 
we work with antivirus. Here are all those our 
policy documents and expectations.” All that is 
shared with the customer prior to getting the 
machine. Then we put in a good half of the first 

day after travel to install the sys-
tem, and get it connected and 
talking to the network. Assum-
ing everything is there and good 
to go, after that, we spend most 
of our time training and helping 
the customer get ready to utilize 
the equipment.

Johnson: What’s typical for post-
install training?

Nemeth: For an SPI, it takes about two and a 
half days to go through the programming oper-
ations and basic maintenance, depending on 
how deep they want to dive into the SPI plus 
tool. We give them the whole overview of all 
those areas, but the majority of time is spent 
on programming and operation with the AOI. 

There’s quite a bit more to that, so a new AOI 
installation generally comes with a two-week 
training plan. For the first week, we give them 
the raw level-one programming course and 
operations so that they can walk away and be 
able to program and utilize the equipment. 
Their operators know how to use the review 
station, how to classify defects; their program-
mers know how to create a solid program. 
After that, we give them some time to really 
get to know the system and do some program-
ming. They generate a lot of questions as they 
go about this; they will run into some difficul-
ties, and they’ll have questions about things 
that we hadn’t covered yet, because there’s just 

We give them the whole 
overview of all those areas, 
but the majority of time is 

spent on programming and 
operation with the AOI. 

David Nemeth
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so many options. That’s why we come back 
several weeks later, go through their ques-
tions, and help them dive deeper into the algo-
rithms that we didn’t get into before. We give 
them the skills up front so they can drive it. 
When we come back later they can really put 
it around the track. That’s the plan. It’s about a 
two-week implementation for an AOI, but for 
most of our SPI customers, we’re done after 
that week and they’re good to go. They may 
have some additional questions later, but that’s 
generally the plan for those two platforms.

Johnson: It sounds like, especially for a new cus-
tomer, that set of documentation you prepare 
for them—the pre-installed worksheets, check-
lists, and such—is extremely valuable for them.

Nemeth: It is, but it still generates a lot of 
questions. Sometimes it might be multiple 

machines and offline programming station, 
or multiple review stations. I want to have a 
meeting with the customer to ask, “What do 
you really want to do? How do you want to 
go about this?” You’re not going to just buy a 
brand new AOI and replace your existing one 
the same week you take the old one offline. 
Generally, you want to do some programming, 
build your library, get your people familiar 
and comfortable with the tools so that you can 
move it in line and then utilize it for produc-
tion. SPI doesn’t normally require that; we can 
usually get that machine in line with them, get 
them comfortable with it. We can leave it. We 
put it in line, walk away, and they’re functional. 
AOI can be that way too, but it requires a lot 
more commitment from the customer. That’s 
where it comes down to having a champion, 
having someone or two people really focused 
on learning the system and taking ownership.

Koh Young Programmer Requirements
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Johnson: Is it effective to have some of the staff 
start training on specifics, particularly AOI? 
If the customer wants to start training on that 
before it arrives, can they get training from 
you while they’re waiting for the machine to 
be delivered?

Nemeth: Sometimes we do that, but it’s not as 
common; if they want to come to us for a week 
or two of training, maybe. For the install, that’s 
possible. We’ve done that. We don’t want the 
time to be too long between when the machine 
arrives and when it’s installed, because it’s easy 
to forget things.

Sometimes customers will have 
the machine installed and 
they’ll come for training 
the week after. We’ve 
done some of that 
as well. They don’t 
want to do it on 
site because of 
the things that 
happen in man-
u f a c t u r i n g , 
where the peo-
ple that are 
dedicated to it 
get pulled away. 
Training onsite 
c a n  b e  a  c h a l -
lenge, but the over-
whelming majority of 
the training that we do 
is onsite, so we have to find 
a way to deal with those 
challenges.

Johnson: In that case, do you have a prefer-
ence? Is it better overall for the customer if the 
training is done on at your facility vs. at the 
customer site?

Nemeth: I always think that it’s better for the 
technicians and engineers to be at one of our 
facilities so they’re able to retain what they 

learn and have the chance to really dive into 
the work without distractions. Normally, it’s 
not logistically possible to do that with most of 
our customers, though, so we have to deal with 
the challenges of onsite training. Some places 
are good at it; for other places it’s a real chal-
lenge. It’s a mixed bag, but most of the work is 
done onsite.

Sometimes customers want to come later for 
that second week of training, or they may have 
some additional training that they want to do 
with other programmers or technicians. In that 
case, we suggest that they come to us if they 

can; the training classes run every month, 
but we can only accommodate so 

many people. There are only 
so many classes in a year 

or in each quarter so, 
like I said, the major-

ity is done onsite, 
but we like to do 
it in-house when 
we can.

Johnson:  The 
o n g o i n g  i n -
house training 
gives your cus-

tomers a chance 
to send staff later. 

If, for example, the 
person that received 

the equipment and 
the initial training got 

promoted or shifted to a 
different job or something 
like that, customers can 

still train somebody new by 
sending them to your course.

Nemeth: We train people all the time that move 
on or move up; it’s one of the biggest chal-
lenges. The number one request we get on a 
regular basis is about additional training for 
new people. We’d like them to come to the 
office for those classes when they can.
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Johnson: Is training free?

Fischthal: At the end of the day, the customer 
invested in a relationship with Koh Young, 
so we want them to succeed. As Dave men-
tioned, when a customer buys an SPI or AOI, 
we will train them. We’ll be onsite for installa-
tion and training that first week, and then we 
will come back. We can provide a second ses-
sion to answer questions that arise after using 
the equipment. Of course, they have access 
to our help desk whenever needed to answer 
questions. Additionally, we offer advanced 
training classes either onsite or in one of our 
locations. But if somebody just needs to get 
new hires brought up on board, then we like to 
bring in a trainer and have that be a paid class. 
The paid model ensures that they’ll engage 
with the material, that they have some skin 
in the game. If we just constantly give hand-
outs, a free training that they know they can 
get anytime they need it, they don’t pay that 
much attention. We want to make sure they 
understand that there’s value in what we’re 

doing, and it costs us money to get a guy out 
there. We’re asking folks to please be invested 
in it.

Nemeth: This also highlights the need for there 
to be a real subject matter champion. You really 
want a few people onsite that are ready to own 
this process. If we just move people around 
and no one really cares that much about it, it 
becomes costly having to retrain established 
people or train new people.

Johnson: Finding a way to train a trainer at  
the customer facility is cost-effective for every-
one.

Fischthal: Yes, the “train the trainer” approach 
is always helpful, especially if the customer is 
going to have multiple lines.  SMT007
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Over seven years ago, I put pen to paper to 
enumerate the top challenges needing to be 
overcome for a successful BGA rework. With 
the continued advancement of BGA technol-
ogy, it’s time to apply a fresh coat of paint to 
that list. Read on to find out my revised take on 
today’s top BGA rework challenges (in no par-
ticular order).

Challenge #1: Very Large BGAs
As devices become more complex and com-

puting power requirements increase, the max-
imum physical size of BGA packages has con-
tinued to increase. Currently, some devices in 
development are planned to be 125 mm x 125 
mm in size. These large package sizes present 
some very challenging scenarios for rework 
process technicians.

Today, the placement systems for such large 
packages are limited by the split vision prism 
systems that align the components during 
placement. To successfully handle such large 
packages, BGA rework equipment vision sys-
tems will need to be upgraded.

Bottom heaters, which ensure that the board 
onto which the package is placed is uniformly 
heated, need to be upgraded to handle these 
large component package sizes. Undersized 
underside heating sources may cause an incon-
sistent temperature gradient from the top of 
the component to the underlying area, thereby 
sending different areas of the component into 
reflow at different times. This results in com-
ponent balls that are stretched or elongated; 
“cold peels” due to improper temperature pro-
files can also damage BGA pads on the board.

2023’s Top Challenges 
in BGA Rework
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Maintaining a consistent temperature over 
the entire component surface area presents 
another challenge in reworking these large 
packages. Air flow turbulence in the hot air 
rework nozzles can make it difficult to maintain 
a consistent reflow temperature coming out of 
the nozzle, which limits its ability to uniformly 
reflow and remove these large packages. Sim-
ilarly, many commercially available IR rework 
systems do not have a spot size which can cover 
the entire size of these packages heat the com-
ponent uniformly.

Custom-machined board supports for these 
larger packages, stay-in-place stencils to open 
the process window through solder paste print-
ing, and a thorough understanding of proper 
thermal profiling can all be used to allow older 
machines to accommodate these larger pack-
ages—albeit only to a certain extent.

Challenge #2: Neighboring 
Device Damage

Components in and around the rework 
area can be damaged during the rework pro-
cess, as the heat sources typically used—both 
IR and hot air—can thermally damage neigh-
boring components. Nearby components such 
as aluminum, tantalum and ceramic capaci-
tors, crystals, oscillators, plastic-bodied com-
ponents, and others need to be properly ther-
mally shielded. LEDs and cameras can also be 
damaged at reflow temperatures.

Not only can these neighboring components 
be damaged when exposed to heat, they can 
also be sent into reflow if heating areas and 
temperature cycles are improperly controlled. 
This can cause heavier components to fall off 
the underside of the PCB during BGA rework. 
Furthermore, when solder is reflowed, the 
intermetallic formed in the solder fillet can 
grow, causing the component to form a weaker 
mechanical bond to the PCB.

With the use of the proper thermal shield-
ing materials, these problems can be avoided1. 
Newer materials are now available to help pro-
tect components from both damage and reach-

ing reflow temperatures. Thermal shielding 
materials such as water-absorbing cool gels, 
as well as ceramic non-wovens, are the most 
effective thermal shields.

Challenge #3: Underfilled BGA Rework
Underfill has made its way into a variety of 

industries, including automotive, military, and 
aerospace applications. Underfill boosts the 
reliability of the component, which is subject 
to mechanical impacts and shocks by distrib-
uting the forces. Thermal stresses caused by 
the coefficient of thermal expansion mismatch 
between the component and the PCB are also 
lessened by using underfill. However, the pro-
liferation of underfills has increased the need 
for solutions to underfill component rework. 
With underfill usage expected to grow over 5% 
per year through the next five years, finding 
appropriate solutions for underfill component 
rework issues will remain challenging2.

BGA rework locations neighboring the same 
or opposite side of the PCB can be damaged 
during the rework process. Since the under-
fill softens before reaching the solder’s liqui-
dus temperature, underfills near the rework 
location can “push out” solder from its desired 
location, thereby creating soldering anomalies 
such as shorts or other soldering defects.

Another major rework challenge is break-
ing the BGA free from the underfill during the 

Figure 1: An underfilled BGA.
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component removal process. During reflow, 
the tack of the underfill holds the BGA tightly 
to the PCB. Removing the BGA requires the 
rework technician to either “cut through” 
the underfill using a knife or to use specially 
designed nozzles to pull the BGA off the board. 
Either of these operations can result in damage 
to the PCB pads or solder mask. Once the BGA 
has been removed, this underfill material, as 
well as the remnant solder, needs to be manu-
ally cleaned from the board. This labor-inten-
sive process is necessary to ensure that the site 
is adequately cleaned prior to replacement of 
the BGA. 

Newer methods such as cold removal using a 
highly controlled milling process or laser abla-
tion of the component can overcome some of 
these rework challenges. These advanced meth-
ods, while faster and repeatable, require both 
capital and higher-end programming and pro-
cessing skills on the part of the rework supplier.

Challenge #4: Mirrored BGAs
When BGAs are placed “back-to-back” 

directly opposite one another on both sides 
of a double-sided PCB, the configuration is 
known as “mirroring” (Figure 2). This is a con-
tinuing challenge in BGA rework as board den-
sities increase. In BGA rework, it is necessary 
to preheat the PCB from the opposite side of 
where the BGA is to be removed and replaced. 
This necessitates heating the BGA underneath 
the rework location causing the underside 
BGA to be exposed to a minimum of 125°C. In 

addition, this causes the underside BGA to be 
exposed to a longer duration heat cycle, which 
increases the potential for damaging or warp-
ing the BGA. It may also cause the underside 
component to go into reflow resulting in sol-
dering anomalies and solder joint embrit-
tlement. Another danger is the potential for 
larger more massive BGA components to “fall 
off ” the oppositely located BGAs as the sur-
face tension may no longer be able to over-
come gravity, which is pulling down on the 
component.

Summary
The challenges for BGA rework will con-

tinue to evolve. Large BGA packages, BGAs 
in close proximity to neighboring devices, 
underfilled BGAs, and mirrored BGAs cur-
rently present the greatest challenges in BGA 
rework today.  SMT007
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Figure 2: Example of mirrored BGAs.
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Feature Interview by Nolan Johnson
I-CONNECT007

You’ve just attended a trade show, spending 
time in conference classes, seeing some new 
ideas that you think could help your company. 
What’s your next step? I asked IPC design 
instructor Kris Moyer to share his thoughts, 
and he explained how to best share your new-
found information, convince management to 
adopt what you’ve learned, and build on this 
momentum.

Nolan Johnson: Kris, staff members have 
attended conference classes at the trade show, 
learned some new techniques and processes, 
so what’s next?

Kris Moyer: It’s simple: You present and dissem-
inate it to your co-workers. First, the individual 
who learned that technique at the trade show 

might have a small get-together with senior 
design engineers and say, “Here’s what I saw. 
This is my understanding of it. Does this look 
like something that would be useful to us?”

Then you have a working lunch. Maybe you 
contact the company or the individual who 
presented the new information, and see about 
bringing them in as a consultant to teach the 
technique to your company. In some bigger 
companies, management may have to approve 
in-house training. But a lot of times you just go 
to the show, get the information, bring it back, 
and you disseminate it.

Johnson: I’m sure it would help to have a prep 
meeting with management before the show so 
you could set expectations about what to look 
for and pay attention to.

After the Show: Share What You’ve Learned
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Moyer: Junior-level people usually have a little 
bit more of an uphill battle convincing man-
agement. But overall, even with them, it’s been 
my experience that as long as they can dem-
onstrate how this process would be benefi-
cial to the company, most managers are pretty 
good about paying attention, depending on 
what you’re asking for. Does this new process 
reduce the number of respins? Maybe man-
agement doesn’t want you to take four months 
off to take a college course, but they would be 
more than happy to have you come in and take 
in-house training or online classes.

One of the things I’ve heard from every com-
pany I’ve ever worked with: The junior-level 
people come in and say, “I saw this cool, new 
thing!” You have to get past the “new and cool” 
and provide a technical rationale for why this  
is beneficial. It can’t be just because it’s new 
and cool.

Johnson: Thanks for your time, Kris.

Moyer: I enjoyed it. Thank you.  SMT007

Moyer: Exactly. Have a prep meeting with your 
manager before the show. I worked with a 
fairly large company once, and they basically 
said, “As soon as you get back, give us a write-
up of what you saw, and what you thought 
would be beneficial to the company.” Then 
management would have their own meeting 
and hopefully say, “Oh yeah, this does sound 
cool; we want more information on this kind 
of thing.”

But sometimes, the information may not 
be as applicable to your company as you 
thought. You think, “This is really more for 
a fabricator. They would be more interested 
in this than we are. I’ll talk to my fabricator 
about it, but it’s not really something I need 
to analyze now.”

Johnson: Exactly. Let’s say you’re a designer 
and you’ve been speaking about the design 
side. Compare and contrast how this works on 
the manufacturing side. How does the process 
differ?

Moyer: On the fabrication side of things, as well 
as for assembly companies, materials provid-
ers, and so on, it’s really the same.

Maybe you learned a newer technique for 
calculating the intermetallic bond strength of 
ENIG, or gold bond. Maybe you took a course 
on reduction of glass fracturing during the 
lamination process. Whatever you learned, 
present it.

If the course you took is a fit for your niche, 
you just take it back to your company. After 
that, you might consider online courses on this 
topic, or bring the presenter in as a consultant 
to give you more hands-on specifics for manu-
facturers.

Johnson: Now, you may have junior-level peo-
ple who are going back home and presenting 
this content to managers two or three levels 
higher at their company, trying to convince 
them to adopt this new technique or process. 
How does one handle that?

Kris Moyer
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Editor’s note: Indium Corporation’s Ron Lasky 
continues this series of columns about Maggie 
Benson, a fictional character, to demonstrate 
continuous improvement and education in SMT 
assembly.

We continue to look in on Andy Connors, 
Sue March, and Chuck Tower at Castellanos 
Electronics after Maggie and John’s decision 
to buy the company. Sue is working on min-
imizing defects that have been categorized in 
a Pareto chart1, whereas Andy is working on 
a training program to develop some process 
engineers, and Chuck is performing an audit to 
identify and improve uptime and profitability.

Chuck has called a meeting with Andy and 
Sue to assess their progress.

“Well, the audit I performed went quite 
well,” Chuck began. “As 

Slow and Steady 
Is Still Progress

we thought, there are possible improvements 
in uptime. I’m also suggesting a different solder 
paste, as the one they have has poor response-
to-pause2.”

“It always surprises me that there are people 
who choose to use a paste that hurts uptime 
and yields just to save a few pennies per gram,” 
Andy commented.

“Yeah, then they lose tens of thousands of 
dollars in productivity and yields,” Chuck said. 
“So that’s something to address. I have to admit, 
though, that as José and I worked on develop-
ing an action plan to improve other aspects of 
the processes, I was quite impressed with their 
starting point. Unfortunately, I’m going home 
tomorrow, so Andy, could you work with José 
on the action plan?”

“Sure thing, boss!” Andy replied jokingly.
Sue sensed it was her turn 

Maggie Benson’s Journey
by Dr. Ronald C. Lasky, INDIUM CORPORATION
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to share. “Well, Carlos and I developed a Pareto 
chart of the defects (Figure 1). We started 
working on the graping issue first. They were 
using circular apertures for BGAs, so I recom-
mended switching to square apertures. Fortu-
nately, their stencil vendor is in town, so they 
got new stencils and we already have quite a bit 
of data. It looks like the square apertures have 
significantly reduced graping, but I don’t know 
the details yet. Next, we are going to work on 
the head-in-pillow (HIP) defect.”

Satisfied with Sue’s progress, 
Chuck then turned to Andy and 
asked, “What about the training 
plan to help some of the workers 
become process engineers?”

“José identified four potential 
candidates,” he replied. “After 
discussing it, we think the peo-
ple should become SMTA-cer-
tified process engineers3. They 
will need a lot of preparation, so 
I am developing a workshop using 
the Handbook of Electronic Assem-
bly (Figure 2)4. I plan to give them 
a lot of exercises to improve their 

confidence. This teach-
ing project and the 
process improvement 
action plan will keep me 
busy for the rest of the 
time Sue and I are here.”

“Sue, I can see you 
have your hands full 
working through the 
defects identified in the 
Pareto chart,” Chuck 
said, and with that, the 
meeting was over. Sue 
decided to tackle her 
project right away, so 
she went to find Car-
los to start working on 
reducing HIP defects.

“Ca r l o s ,  l e t ’s  f i n d 
Miguel and discuss 

a p la n  to  r e d u c e  H I P  defects,” Sue said. 
José had appointed Miguel to be the point per-
son on working on defect minimization. They 
soon found him and  got to work.

“Señorita Sue, can you tell us what typically 
causes the HIP defect?” Miguel asked.

“Absolutely,” Sue said. “The basic failure 
mechanism occurs in predominantly ball grid 
array packages. During the assembly pro-
cess, as the circuit board and ball grid array 

go through the reflow oven, they 
can often move relative to each 
other because of thermal warp-
ing of the circuit board and ball 
grid array package. Sometimes, 
they’ll separate during the reflow 
process: the solder paste will 
reflow separately from the ball 
and a solder connection will not 
be formed.” (Figure 3).

“So, what can we do to minimize 
HIP defects?” Miguel asked.

“We want to assure that we have 
a nice, tall stencil-printed solder 
paste deposit so that we’re get-
ting good definition in our printing 

Figure 1: A Pareto chart of the defects at Castellanos Electronics.

Figure 2: The book 
Andy is using for the 

SMTA certification 
preparation classes.
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rather than having hot slump during reflow, 
which can also be an issue,” Sue said. “We want 
to make sure that the pick-and-place machine 
is placing the ball squarely on the pad, not off 
to the side. It helps to have a solder paste that 
has a little stringiness to it, so that if the cir-
cuit board pad and solder ball do separate, the 
solder paste will still stick them back together. 
In these types of situations, an “oxidation bar-
rier” in the solder paste helps in the reflow pro-
cess, too. The new solder paste that we will be 
buying to reduce response-to-pause issues also 
has good HIP resistance. So, that should help 
a lot.”

“Will the new square apertures also help?” 
Carlos asked.

“That’s a good point. Having more solder 
paste in the print is definitely a good thing,” 
Sue answered.

“Miguel, can you check the printing to 
make sure we don’t have hot slump, and 
that the placement machines are placing the 
BGAs squarely?” Sue asked, as he replied, “Sí, 
señorita Sue.”

As they were wrapping up, Sue asked, “Car-
los, do we have any data on graping since we 
switched to square apertures?”

“Sí, señorita Sue, graping defects are down 
by 95%,” Carlos answered.

“Terrific,” said Sue and Miguel in unison.
At the end of the meeting, Sue gave each 

man a chaste hug. They both turned red and 
looked like they might swoon…

Will the HIP decrease? What will Andy teach 
in his SMTA certification preparation classes? 
Will you be able to answer some of Andy’s quiz 
questions? Stay tuned to find out.  SMT007
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Figure 3: The mechanism of the head-in-pillow defect.
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The electronics manufacturing industry offers a wide range of 
career opportunities for all levels of education and experience. 
To make career searches easier, the IPC Education Founda-
tion (IPCEF) launched a new, industry-focused career website 
www.careersinelectronics.com. 

To maximize 
robotic assem-
bly efficiency 
and increase 
throughput of 
the flexible 
circuit the 
circuit design 
engineer will need to provide a format that includes 
all features required for in-line assembly processing. 

IPC has a responsibility to its cur-
rent members but also in attracting 
and retaining new talent to the elec-
tronics manufacturing industry. This 
is no more evident than in the STEM 
event hosted by the IPC Education 
Foundation at IPC APEX EXPO.

IPC Education Foundation Announces 
New Website Launch

Designers Notebook: 
Flexible Circuits for In-line 
SMT Assembly Processing

STEM Program: 
Evolving and Growing

TOP TEN EDITOR’S
PICKS

Blackfox Training Institute reports that it officially expands its 
electronics manufacturing training and certification services 
to a third location in the United States with a new facility in 
the Minneapolis/St. Paul region of Minnesota. Headquartered 
in Longmont, Colorado, Blackfox now has a total of seven 
worldwide Training Centers.

Blackfox Training Institute Officially 
Expanding Into Minnesota With a 
New Training Center
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Saki Corporation, an innovator in the field 
of automated optical and X-ray inspection 
equipment, announces that it has developed 

a high-speed camera head with an optical resolution of 15μm 
that achieves high-performance quality inspection with the 
industry’s fastest cycle time as a new option for the latest 
3Di series of next-generation in-line 3D automated optical 
inspection (3D-AOI) equipment. 

With the need to move design 
data efficiently into manufactur-
ing for assembly and test pur-
poses, starting from a single 
source of intelligent data seems 
to be obvious. However, with 
different applications with dif-
ferent capabilities this can be 
difficult to achieve. Real-world support for 
any format can vary between machine and 
software vendors. 

Indium Corporation is 
pleased to announce that 
Robert Atwood has joined 
the company as senior 
manager corporate quality. 

Over the past two years, 
we’ve written about the 
heterogenous integration 
roadmap, as well as 
reported on the October 
2022 IPC Advanced 
Packaging Symposium 
in Washington, D.C. 

Green Circuits is pleased 
to announce that the 
appointment of its new 
CEO, Michael Hinshaw, 
has led to growth sig-
nificantly outpacing the 
market while delivering 
exceptional performance serving highly 
sophisticated and demanding customers 
since his arrival 18 months ago. 

For the latest news and information, visit SMT007.com

Next-generation 3D-AOI Camera 
Heads From Saki Now Allow Easy 
On-site Interchangeability

Green Circuits Sees Strong 
Growth with New CEO

Nolan’s Notes:
Advanced Packaging

Indium Corporation 
Hires New Senior 
Manager for 
Corporate Quality

For many, blindly 
going where no 
one has gone 
before is just a 
normal day in 
the factory. 

As new products are introduced, manufac-
turing is expected to provide perfect 
products based primarily on assumptions 
and reverse engineering.

Smart Factory Insights: 
An Unblinkered View

Book Excerpt: ‘The Electronics 
Industry’s Guide to… The 
Evolving PCB NPI’, Chapter 3
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Career Opportunities

Sales Engineer SMT North Mexico
 
Rehm Thermal Systems, a leading German  

manufacturer of reflow soldering systems with  
convection or condensation and drying and  
coating systems, has produced energy-efficient 
manufacturing equipment for the electronics and 
photovoltaics industry since 1990. We also offer 
tailor-made applications related to the soldering, 
coating and hardening of modules.

 
Responsibilities:

• This position is responsible for expanding 
   our customer network and maintaining 
   existing customer relationships in the 
   Northeast Mexico region. The Sales 
   Engineer would work closely with the 
   German headquarters and the General 
   Manager Rehm Mexico to implement the 
   sales strategy.
• A candidate’s proximity to Monterrey, 
   Mexico, is a plus.
 

Qualifications:
• An Engineering degree or comparable 
   qualification with a strong technical 
   background is required. 
• Sales-oriented attitude, good communication 
   skills and willingness to travel frequently 
   within Mexico is essential.

We offer innovative products, a great dynamic 
work environment and exciting training opportuni-
ties in our German headquarters. 

To learn more about Rehm Group please visit 
our website at www.rehm-group.com.

Please send resumes to: Mr. Luis Garcia at 
luis.garcia@rehm-group.com.

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

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

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

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

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

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

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

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

support production testing implementing 
    Engineering Change Orders and program 

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

the Hunt Valley, Md., office.

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

www.rehm-group.com
mailto:luis.garcia@rehm-group.com?subject=Sales Engineer Job seen in SMT007
https://ttci.com
mailto:careers@ttci.com?subject=Sr. Test Engineer ad seen in SMT007
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Career Opportunities

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)

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”.

https://taiyo-america.com
mailto:BobW@taiyo-america.com?subject=Europe Technical Sales Engineer job seen at SMT007
https://www.blackfox.com
mailto:corinnev@blackfox.com?subject=IPC Instructor job 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.

Technical Sales Manager
Objectives
Provide sales leadership and management for a 
regional sales territory.  Responsible for retain-
ing current customers as well as developing and 
attracting new customers and markets.  Respon-
sible for selling current and new products, keep-
ing abreast of new technologies, market trends, 
and customer product needs.  

Essential Functions and Responsibilities
• Develop and service assigned geographic 
   region
• Actively and consistently seek new customers
• Visit customers and potential customers to 
   develop relationships, deliver sales presenta-
   tions, follow up on leads, and close sales
• Provide technical support and product recom-
   mendations in person, by email, and phone
• Manage major accounts; establish long-term, 
   ongoing relationships with key individuals
• Provide feedback to Chemcut as well as 
   sales peers regarding competition, pricing, 
   and marketing opportunities

Qualifications
• Bachelor’s degree in mechanical, electrical, 
   chemical engineering or related fields
• 3-5 years of field sales experience with 
   technology driven industrial products
• Well-developed sales and customer relations 
   skills
• Ability to make decisions and evaluations to 
   determine customer needs
• Ability to travel up to 50% of the time
• Excellent oral and written communication skills
• Knowledge of target market industries

To apply, please submit a cover letter and 
resume to hr@chemcut.net.

https://www.chemcut.net
mailto:hr@chemcut.net?subject=Technical Sales Manager Job seen in SMT007
https://www.prototron.com
mailto:russa@prototron.com?subject=Sales Rep job seen in SMT007
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Regional Manager
Midwest Region

General Summary: Manages sales of the compa-
ny’s products and services, Electronics and Indus-
trial, within the Carolinas and Mid-Atlantic Region. 
Reports directly to Americas Manager. Collabo-
rates with the Americas Manager to ensure consis-
tent, profitable growth in sales revenues through 
positive planning, deployment and management 
of sales reps. Identifies objectives, strategies and 
action plans to improve short- and long-term sales 
and earnings for all product lines.

DETAILS OF FUNCTION:
• Develops and maintains strategic partner 
   relationships
• Manages and develops sales reps:
   – Reviews progress of sales performance
   – Provides quarterly results assessments of sales  
       reps’ performance
   – Works with sales reps to identify and contact  
       decision-makers
   – Setting growth targets for sales reps 
   – Educates sales reps by conducting programs/
       seminars in the needed areas of knowledge
• Collects customer feedback and market research 
   (products and competitors)
• Coordinates with other company departments to 
   provide superior customer service 

QUALIFICATIONS:
• 5-7+ years of related experience in the 
   manufacturing sector or equivalent combination 
   of formal education and experience
• Excellent oral and written communication skills
• Business-to-business sales experience a plus
• Good working knowledge of Microsoft Office 
   Suite and common smart phone apps 
• Valid driver’s license
• 75-80% regional travel required

To apply, please submit a COVER LETTER and 
RESUME to: Fernando Rueda, Americas Manager

fernando_rueda@kyzen.com

Keytronic is a dynamic, team-based contract 
manufacturer with facilities worldwide. Inno-
vation defines us. Come join us in Spokane, 
Washington! We invite you to bring your 
engineering expertise and passion for excel-
lence. In turn, we provide meaningful oppor-
tunities for you to implement these attri-
butes to their fullest while working together 
to bring our customer’s high-tech automo-
tive, aerospace, medical and commercial 
products to full production.
 
We encourage you to apply to one of our 
open positions below if you enjoy being 
challenged, working in a dynamic work set-
ting and being a part of a team creating 
products to improve our world.
 
• Test Engineer—You will assist in 
   conducting electrical test engineering 
   support involving automation, assembly,    
   maintenance, and data collection.

• Electronics Engineer—You will work 
   on a team creating electronic circuitry, 
   writing firmware for microprocessors and  
   interfacing with customer development 
   teams producing a wide array of 
   products.

Test Engineer, 
Electronics Engineer 

https://www.keytronic.com
mailto:llitsheim@keytronic.com?subject=Help Wanted ad seen in SMT007
https://kyzen.com
mailto:fernando_rueda@kyzen.com?subject=Help Wanted ad seen in SMT007
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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

Flexible Circuit Technologies (FCT) is a global sup-
plier providing design, prototyping and production 
of flexible circuits, rigid flex circuits, flexible heaters 
and full assembly services.

Responsibilities
• Gain understanding for customer/specific project 
   requirements
• Review customer files, analyze - application, 
   design, stack up, materials, mechanical 
   requirements; develop cost-effective design to 
   meet requirements
• Quote and follow-up to secure business 
• Work with CAD: finalize files, attain customer 
   approval prior to build 
• Track timeline/provide customers with updates
• Follow up on prototype, assist with design 
   changes (if needed), and push forward to 
   production
• Work as the lead technician/program manager 
   or as part of FCT team working with an assigned 
   application engineer
• Help customer understand FCT’s assembly, 
   testing, and box build services
• Understand manufacturing and build process for 
   flexible and rigid-flex circuits

Qualifications
• Demonstrated experience: flex circuit/rigid-flex 
   design including design rules, IPC; flex heater 
   design +
• Ability to work in fast-paced environment, broad 
   range of projects, maintain sense of urgency 
• Ability to work as a team player
• Excellent written and verbal communication skills 
• Willing to travel for sales support and customer 
   support activities if needed

Competitive salary, bonus program, and benefits 
package. Preferred location Minneapolis, MN area.   

Application Engineer

https://www.flexiblecircuit.com
mailto:sales@flexiblecircuit.com?subject=Application Engineer job as seen in SMT007
https://www.ema-eda.com
mailto:resumes@ema-eda.com?subject=Technical Marketing Engineer job seen in SMT007
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European Product Manager
Taiyo Inks, Germany

We are looking for a  European product man-
ager  to serve as the primary point of contact for 
product technical sales activities specifically for 
Taiyo Inks in Europe. 

Duties include:
• Business development & sales growth in Europe
• Subject matter expert for Taiyo ink solutions
• Frequent travel to targeted strategic customers/
   OEMs in Europe
• Technical support to customers to solve 
   application issues
• Liaising with operational and supply chain teams 
   to support customer service
 
Skills and abilities required:
• Extensive sales, product management, product 
   application experience
• European citizenship (or authorization to work in 
   Europe/Germany) 
• Fluency in English language (spoken & written)
• Good written & verbal communications skills
• Printed circuit board industry experience an 
   advantage
• Ability to work well both independently and as 
   part of a team  
• Good user knowledge of common Microsoft 
   Office programs
• Full driving license essential

 
What’s on offer:
• Salary & sales commission--competitive and 
   commensurate with experience
• Pension and health insurance following 
   satisfactory probation
• Company car or car allowance

 
This is a fantastic opportunity to become part 
of a successful brand and leading team with 

excellent benefits. Please forward your
resume to jobs@ventec-europe.com.

Field Service Engineer
Location: West Coast, Midwest

Pluritec North America, ltd., an inno-
vative leader in drilling, routing, and 
automated inspection in the printed 
circuit board industry, is seeking a full-
time field service engineer.

This individual will support service 
for North America in printed circuit 
board drill/routing and x-ray inspec-
tion equipment.

Duties included: Installation, train-
ing, maintenance, and repair. Must 
be able to troubleshoot electrical and 
mechanical issues in the field as well 
as calibrate products, perform modifi-
cations and retrofits. Diagnose effec-
tively with customer via telephone 
support. Assist in optimization of 
machine operations.

A technical degree is preferred, along 
with strong verbal and written com-
munication skills. Read and interpret 
schematics, collect data, write techni-
cal reports.

Valid driver’s license is required, as 
well as a passport, and major credit 
card for travel.

Must be able to travel extensively.

https://pluritec.it
mailto:carolina.zeppieri@pluritec.org?subject=Help wanted ad seen in SMT007
http://www.ventec-group.com
mailto:jobs@ventec-europe.com?subject=European Product Manager 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 Service &
Applications Engineer
Full-Time — Midwest (WI, IL, MI)

 
Koh Young Technology, founded in 2002 in Seoul, 
South Korea, is the world leader in 3D measurement-
based inspection technology for electronics manufac-
turing. Located in Duluth, GA, Koh Young America has 
been serving its partners since 2010 and is expand-
ing the team with an Applications Engineer to provide 
helpdesk support by delivering guidance on operation, 
maintenance, and programming remotely or on-site.
 
Responsibilities
• Provide support, preventive and corrective 
   maintenance, process audits, and related services
• Train users on proper operation, maintenance, 
   programming, and best practices
• Recommend and oversee operational, process, or 
   other performance improvements
• Effectively troubleshoot and resolve machine, 
   system, and process issues
 
Skills and Qualifications
• Bachelor’s in a technical discipline, relevant 
   Associate’s, or equivalent vocational or military 
   training
• Knowledge of electronics manufacturing, robotics, 
   PCB assembly, and/or AI; 2-4 years of experience
• SPI/AOI programming, operation, and maintenance 
   experience preferred
• 75% domestic and international travel (valid U.S. or 
   Canadian passport, required)
• Able to work effectively and independently with 
   minimal supervision
• Able to readily understand and interpret detailed  
   documents, drawings, and specifications
 
Benefits
• Health/Dental/Vision/Life Insurance with no 
   employee premium (including dependent coverage)
• 401K retirement plan
• Generous PTO and paid holidays

https://kohyoung.com/en/
https://jobs.lever.co/kohyoung?location=Duluth%2C%20GA
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 
experience with a drive and atti-
tude that match our company cul-
ture. This is a great opportunity to 
join an industry leader in the PCB 
and PE world and work with a ter-
rific team driven to be vital in the 
design and manufacture of future 
circuits.

https://insulectro.com
http://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://www.asc-i.com
mailto:HR@asc-i.com?subject=Help wanted ad seen in SMT007
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APCT, Printed Circuit 
Board Solutions: 

Opportunities Await
APCT, a leading manufacturer of print-

ed circuit boards, has experienced rapid 
growth over the past year and has multiple 
opportunities for highly skilled individuals 
looking to join a progressive and growing 
company. APCT is always eager to speak 
with professionals who understand the val-
ue of hard work, quality craftsmanship, and 
being part of a culture that not only serves 
the customer but one another. 

APCT currently has opportunities in Santa 
Clara, CA; Orange County, CA; Anaheim, CA; 
Wallingford, CT; and Austin, TX. Positions 
available range from manufacturing to qual-
ity control, sales, and finance.

We invite you to read about APCT at APCT.
com and encourage you to understand our 
core values of passion, commitment, and 
trust. If you can embrace these principles 
and what they entail, then you may be a 
great match to join our team! Peruse the op-
portunities by clicking the link below. 

Thank you, and we look forward to 
hearing from you soon.

Plating 
Supervisor 

Escondido, California-based PCB 
fabricator U.S. Circuit is now hir-
ing for the position of plating su-
pervisor. Candidate must have a 
minimum of five years’ experience 
working in a wet process environ-
ment. Must have good communica-
tion skills, bilingual is a plus. Must 
have working knowledge of a plat-
ing lab and hands-on experience 
running an electrolytic plating line. 
Responsibilities include, but are 
not limited to, scheduling work, en-
forcing safety rules, scheduling/
maintaining equipment and main-
tenance of records. 

Competitive benefits package. 
Pay will be commensurate 

with experience.

Mail to:
mfariba@uscircuit.com

https://uscircuit.com
mailto:mfariba@uscircuit.com?subject=Plating Supervisor job ad seen in SMT007
https://www.apct.com
https://www.apct.com/careers/
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Our library is open 24/7/365. Visit us at: I-007eBooks.com

Solder Defects 
by Christopher Nash and Dr. Ronald C. Lasky, Indium Corporation
This book is specifically dedicated to educating the printed circuit board assembly 
sector and serves as a valuable resource for people seeking the most relevant 
information available.

SMT Inspection: Today, Tomorrow, and Beyond 
by Brent Fischthal, Koh Young America
An in-depth insight into new and exciting true 3D inspection technology is provided in 
this book, along with a look into the future of leveraging big data management and 
autonomous manufacturing for a smarter factory. 

 
Smart Data: Using Data to Improve Manufacturing 
by Sagi Reuven and Zac Elliott, Siemens Digital Industries Software
Manufacturers need to ensure their factory operations work properly, but analyzing data is 
simply not enough. Companies must take efficiency and waste-reduction efforts to the next 
phase using big data and advanced analytics to diagnose and correct process flaws.

Process Validation 
by Graham K. Naisbitt, Gen3
This book explores how establishing acceptable electrochemical reliability can be 
achieved by using both CAF and SIR testing. This is a must-read for those in the industry 
who are concerned about ECM and want to adopt a better and more rigorous approach 
to ensuring electrochemical reliability. 

Advanced Manufacturing in the Digital Age
by Oren Manor, Siemens Digital Industries Software
A must-read for anyone looking for a holistic, systematic approach to leverage new and 
emerging technologies. The benefits are clear: fewer machine failures, reduced scrap 
and downtime issues, and improved throughput and productivity.

The Electronics Industry’s Guide to... 
The Evolving PCB NPI Process
by Mark Laing and Jeremy Schitter, Siemens Digital Industries Software 
In this book, the authors look at how market changes in the past 15 years, plus the 
slowdown of production and delivery of materials and components in recent years, 
have affected the process for new product introduction (NPI) in the global market-
place. As a result, we feel that PCB production companies need to adapt and take 
a new direction to navigate and thrive in an uncertain and rapidly evolving future.

https://iconnect007.com/npi
https://iconnect007.com/sd
https://iconnect007.com/smti
https://iconnect007.com/smart-data
https://iconnect007.com/pv
https://iconnect007.com/amda
https://iconnect007.com/i007e/ebooks
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