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Component supplies, prices, and lead times are in a 
great deal of turmoil. And there are a LOT of moving 
parts to this set of circumstances, ranging from a 
sustained increase in demand for parts, to pricing 
pressures on manufacturers and premature parts 
obsolescence. All of these factors wreak havoc on 
electronics manufacturing. In this issue, we explore 
the drivers and the coping mechanisms from all 
points of the supply chain.

Supply Chain in Crisis The Electronic Component 
Shortage Crisis: A Veteran 
Engineer’s Perspective
by John Watson

Digi-Key’s Dave Doherty:
Tweaking the Supply Chain
by Nolan Johnson and 
Andy Shaughnessy

Dan Schoenfelder: Searching for 
Parts in Real Time 
by the I-Connect007 Editorial Team

Stephanie Martin: Component Supply 
Challenges From the Catbird Seat
by the I-Connect007 Editorial Team

Sunstones’s Matt Stevenson 
on Supply Chain Issues in 
Quick-turn Fabrication
by Barry Matties and Nolan Johnson

No Rest for the Weary: Supply Chain 
Pressures Are Here to Stay!
by Jamey Mann

Natasha Baker: Supply 
Chain Transparency
Inside the CAD Tool
by Nolan Johnson
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Nolan’s Notes
by Nolan Johnson, I-CONNECT007

Supply Chain in Crisis

The ripples start at the very front of the 
process. The engineering and design teams 
make choices about the performance charac-
teristics for their project, then select compo-
nents that fit their performance windows. 
Hundreds and even thousands of little choices 
must be made about which capacitor, resistor, 
tolerances, materials, and packages; it goes on 
and on and on. In a traditional design flow, 
the project team tends to use the parts they 
already know and have footprints for—maybe 
a little long in the tooth, but known quantities, 
after all. 

Except these are not traditional times. 
Component supplies, prices, and lead times 

are in a great deal of turmoil. The automotive, 
IoT, and telecommunications sectors are vacu-
uming components out of the supply chain at a 
record pace, exerting influences like early obso-
lescence of older components and more.

With the design completed, the design 
team passes the bill of materials—including 
components and the fabricated board, etc.—
to the procurement folks. The job is done for 
the design team, right? Not so fast. Some of 
those little component decisions—especially 
the ones to go with a tried-and-true, always-

been-there, two-cent passive—

may actually be little bombs waiting to go off 
in that BOM.

Procurement takes over, goes through the 
BOM line-by-line, and finds all sorts of parts 
that are no longer able to be sourced through 
primary suppliers. Those time-honored big-
package discretes have gone end of life! Noth-
ing in that size can be found! By the time the 
buyer finds something that fits the performance 
specifications, it’s in a 0201 package—but the 
BOM calls for a 0804.

Now, the procurement team sends two memos: 
one to the design team to identify the sourcing 
stalemate, and one to the product manager to 
tell them the new product introduction sched-
ule is now at risk. Then, procurement makes 
a flurry of phone calls to try to source parts in 
non-primary channels, maybe even turning in 
desperation to grey-market sources.

The problem is even if this crisis gets resolved 
in procurement, the team still isn’t in the clear. 
As fast as component availability is changing 
currently, things aren’t sorted just because the 
project has moved into manufacturing. Those 
parts shortages could still arise during manu-
facturing or between the first and second 
production runs. No, it isn’t over yet. It seems 
like it right now, but it’s never over.  
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In his article “No Rest for the Weary: Supply 
Chain Pressures Are Here to Stay,” Jamey Mann 
walks us through current best practices for 
ensuring a steady supply of critical parts during 
these times of uncertain supply.

Next, Natasha Baker, SnapEDA CEO, discusses 
how her company’s dynamic parts library for 
design tools can help identify supply issues 
while designing.

In his column “Knocking Down the Bone 
Pile,” Bob Wettermann considers the ques-
tion, “How much is too much?” with respect 
to heating and cooling cycle limits on PCBs 
during both the manufacturing and potential 
rework phases. Given the changing dynamics of 
the supply chain calculus, rework comes once 
again to the fore.

This month, Eric Camden devotes his column 
to “The Effect of Thermal Profiles on Cleanli-
ness and Electrical Performance.” He submitted 
a paper to the SMTA International 2014 proceed-
ings, and the topic continues to be timely. Eric 
refreshes that paper and continues the discus-
sion.

Finally, John Vaughan’s column, “The Fourth 
Pillar of Defense Acquisition: Cybersecurity,” 
puts yet another variable into play for the 
supply chain crisis—the security of the data as 
it moves through the chain of manufacturing. 
Quoting John’s column here, “In today’s digi-
tized world, every one of these [infinite number 
of] supply chain touch points represents a 
potential product security risk.”

After researching and conducting numerous 
interviews, it would seem that the dynamics 
and root causes of this crisis are generally well 
understood. What is emerging—and disrup-
tive—is the awareness that even when things 
get better, the “business as usual” we return to 
will not be exactly the way it was. 

No, we’ll be doing things differently—and 
hopefully, better—once this is all over. SMT007

The repercussions ripple up and down the 
supply chain at will.  

To stay competitive and create long-lived 
products, design teams need to improve their 
component selections—and their design skill 
sets in some cases—to use the parts that will 
be available long term. They need to pay atten-
tion to parts availability in the short term too. 
It may begin with the designers—and the 
designers certainly end up being held account-
able to updating the design to keep the prod-
uct current—but it takes the entire supply chain 
being in communication to keep everyone 
informed and in production.

As you will see from this issue, there are a 
LOT of moving parts to this set of circumstances. 
While the general consensus is that this is not 
just a radar blip in the supply chain, there will 
be relief. Approach these challenges with the 
right attitude and learn from the experiences of 
others under the same constraints, and when 
the relief comes, we’ll all be better and more 
flexible designers with some new traditional 
behaviors.

We kick it off with John Watson’s article 
outlining “A Veteran Engineer’s Perspective” on 
the current market. John delivers a great over-
view of a serious situation without losing his 
sense of humor in the process.

Next, Andy Shaughnessy and I talk to Digi-
Key COO, Dave Doherty, about the careful, 
small adjustments being made to improve the 
current shortages. Dave’s insight is valuable to 
contract manufacturers and designing custom-
ers alike.

Speaking of designing customers, the 
I-Connect007 editorial team explored the value 
of incorporating parts availability, performance 
characteristics, and design tool parts definitions 
with Octopart’s Dan Schoenfelder. 

Stephanie Martin, senior VP of supply chain 
at Vexos, also spoke with the I-Connect007 
editorial team on the root causes of the supply 
chain situation and how to adapt. 

PCB fabrication is a critical step in this 
process, and Sunstone Circuits’ Matt Steven-
son gives his insights to help us gauge the 
impact all this is having on the board fabrica-
tion business.

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

mailto:nolan@iconnect007.com
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Feature by John Watson, CID
BUILDING CONTROL SYSTEMS, LEGRAND INC.

Most of us are familiar with the defense read-
iness condition (DEFCON) levels. If we could 
apply such a DEFCON level to the electron-
ics industry and how it relates to the issue of 
component shortages, we would be sitting at a 
DEFCON 1, meaning nuclear war is imminent. 

This issue has a huge effect on everyone 
who works in the electronics field, impact-
ing schedules and how things are done. The 
problem began to hit in earnest 
about a year ago in 2017. It first 
appeared as longer lead times 
on multilayer ceramic capacitors 
(MLCCs) and tantalum capaci-
tors. With longer lead times, the 
available stock began to disap-
pear, and before we knew it, we 
had a perfect storm and an inter-
national crisis. 

From where we stand now, at 
the beginning of 2019, we see 
lead times for some components 

in the short range of up to 16 weeks; medium-
to-high is 32 weeks, and long lead times are 
as far out as 80 weeks. In other words, if we 
ordered a component today, it would arrive in 
over a year a half from now (maybe). 

This all started with the capacitors (we will 
see why later), but we now see other compo-
nent series being sucked into this problem 
(Figure 1).

With such volatility in the market, it has 
brought those who were not prepared for it to 
a standstill. 

The Electronic Component Shortage Crisis: 
A Veteran Engineer’s Perspective

 Figure 1: Common parts in short supply, with typical lead times.
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What Is Driving This Crisis? 
It has come down to a simple principle of 

economics supply and demand. While the 
supply has gone way down, the demand for 
many components has exploded. The compo-
nent manufacturers have not kept pace with 
the demand for several reasons. 

There are three main sectors of the electronic 
industry driving these component shortages. 

1. Internet of Things (IoT)
Demand for smart devices has exploded, 

ranging from TVs to Bluetooth speaker systems; 
home devices from Amazon, Google, Apple, 
and others; renewable energy products; solar 
panels; and cloud computing. It seems like we 
now have a “smart” everything!

On the more humorous side, what happens 
when IoT goes bad? For example, if you go 
to the refrigerator to add a dozen donuts to 
your shopping list, and the fridge has been 
connected to and talking with the scale, does it 
decide to place you on a diet instead?

According to Gartner, there will be more 
than 20 billion new IoT devices deployed by 
2020, which will be a 100% growth rate in the 
number of these devices in the next couple of 
years. That’s a lot of hardware to be placed 
into the market. It is estimated that there will 
not be an industry or area of our lives that will 
not be touched by IoT in some way.

2. Mobile Phone Industry
Personal phone usage has seen a huge 

increase; it was recently reported to have 

doubled since 2015. If you want evidence of 
this, go to your local mall, sit in the food court, 
and watch people—everyone is completely 
engrossed in their mobile device. It is esti-
mated that approximately 1.5 billion smart-
phones will be manufactured in the upcoming 
year, and each flagship model contains roughly 
1,000 capacitors. The current estimate is that 
there is a worldwide production capacity of 3 
trillion MLCC capacitors. By those numbers, 
nearly 50% of the MLCC capacitors produced 
are already designated and used strictly in the 
mobile cellphone sector.

3. Automotive
The hybrid and full electric vehicle industry 

currently has double-digit growth. However, 
technical advancements have spilled over into 
traditional gasoline vehicles with the addi-
tion of new technologies in automated driv-
ing systems (ADS) including all the new auto-
mated gadgets such as parking sensors, auto 
windscreen wipers, etc. 

A standard combustion engine car requires 
somewhere between 2,000–3,000 capacitors. 
An electric vehicle has up to 22,000 capaci-
tors required in a single car. Furthermore, the 
higher temperatures inside the control circuits 

Figure 2: Global hybrid car sales. (Source: ev-volumes.com)
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of electric vehicles mean that traditional plas-
tic film capacitors are no longer suitable, so 
ceramic MLCCs are increasingly being used. 
This requirement for MLCCs has brought about 
a new regulatory agency within the Automo-
tive Electronics Council (AEC) whose mission 
is to promote the standardization of reliabil-
ity and qualification for automotive electronic 
components including high-temperature and 
high-humidity resistance, thermal-shock resis-
tance, and durability. 

As a new agency, AEC needed standards and 
requirements such as:

• AEC-Q100: Integrated circuits (ICs)
• AEC-Q101: Discrete semiconductor 
   components (transistors, diodes, etc.)
• AEC-Q200: Passive components 
   (capacitors, inductors, etc.)

With these new standards, it is estimated 
that nearly 50% of the components tested 
have failed, which has resulted in a five-fold 
increase in the demand for these specific elec-
tronic components. 

How Long Will This Crisis Last?
The million-dollar question is, “How long 

do experts think that this will last?” I am 
not exactly sure, but I do not see this ending 
anytime soon due to several main reasons: 

1. Expected Growth in the Electronic 
Industry 

According to Statista, the electronics industry 
is estimated to grow 6% in 2019 and 8% in 2020. 
That is great news for our entire industry, but 
it comes with some major problems. First, will 
there be enough coffee to support this massive 
engineering effort? And second, all of this growth 
will require new hardware (Figure 4).

2. Part Manufacturers to End Entire Lines 
of Less-profitable Components

The parts on the chopping block are some of 
the larger package or case sizes such as anything 
above 0603 for discrete components. Manufac-
turers are closing those lines to convert them 
over to the higher demand components. This 
narrows the component selection and reduces 
the supply. 

Figure 3: Growth rates for the global electronics industry.
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cannot be trusted. My only response to that 
is, “Ouch.” 

This crisis will end. It may take a while for 
supply to catch up with demand, but it will 
end. One option—although not a good one—is 
to bury your head in the sand and hope it all 
goes away. But this problem will not go away 
any time soon. The sooner that we realize that 
as an industry, the better. 

Here are some suggestions to get through 
this crisis:

1. Design Outside of the Norm
Since we know that there is a narrowing of the 

supply and a reduced supply for some compo-
nents, we need to be flexible. Look and see if 
any of the specific parameters of a component 
can be adjusted out of what would be consid-
ered “the norm.” For example, “Do we need 
to use a 0.1-uF 1% cap for our bypass caps?” 
If you have any ICs on your design at all, the 
answer to that question is, “Probably.” Since 
this is the most common bypass cap value, 
everyone is scrambling for that specific compo-
nent. You will be able to open more stock of 
components by changing the parameters espe-
cially by taking it up to a 5% tolerance. Many 
times, the components used are overkill for 
the class of design. Making that simple change 
has resulted in a whole new available stock of 
components. 

2. Let the PCB Designer Drive Other 
Areas of the Process

Now, we are giving over to procurement 
the list of probable components that may be a 

3. Self-inflicted Problems 
Many of the part vendors have now switched 

over to Allocation. In Allocation, manufac-
turers divide the available inventory, so only 
a percentage of the stock is given to specific 
manufacturers. The suppliers, of course, want 
to work with those companies that place the 
biggest orders. 

On the company side, Allocation has caused 
an absolute panic. To make sure to have the 
available components, the new common prac-
tice is to double and triple order quantities. 
Then, the parts consumers stockpile these 
components for future use. This only puts a 
further strain on an already fragile system of 
supply and demand. 

Being on the front line with a manufac-
turing company working to get products off 
of the drawing board and into a sales cata-
log, this parts availability issue has had a 
huge impact on every aspect of our business. 
From the very first day of a new design, we 
are forced to question what components we 
use. However, the problem is that we don’t 
know what the specific conditions are from 
moment to moment. We have seen the prob-
lem from both sides in that components we 
originally thought would not be a problem 
have become a problem halfway through 
a design (and vice versa). It has gotten so 
bad that on some occasions, once we finally 
did locate components, the parts would 
be already gone before we could fill out a 
purchase order minutes later. 

How Do We Get Through This Crisis? 
What I recommend to all the PCB designers 

I work with is to follow a simple rule: This is 
not business as usual. Do not assume anything 
in such an environment. 

The attitude in a dog-eat-dog world by 
some is not allow a crisis to go to waste. 
Many black market and counterfeit compo-
nents have started to pop up. We have seen 
parts in our supply chain that were believed 
to be counterfeit because they did not match 
the specifications on the datasheet. Thus, the 
components we can find and get into designs 
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problem early in the design process. This has 
been facilitated by using tools in Altium 18 
such as ActiveBOM. Before, it was the other 
way around; often, engineering and procure-
ment wouldn’t even speak to one another. 
Now, we are making sure that the information 
available to us through ActiveBOM is being 
filtered throughout the company, so the deci-
sions that affect the outcome of a design are 
known and decided on early in the process 
not once it is too late. Nobody likes getting 
those calls from the assembly house telling us 
that a part has been placed on a design that 
is no longer available; most likely, a design 
must be redone because of it. Further, no one 
likes making that long walk to the manager’s 
office to explain why the deadline was missed 
because of failing to plan. 

3. Use Multi-footprint Components
Benjamin Franklin once said, “By failing to 

prepare, you are preparing to fail.” To that end, 
we have started to use multi-footprint compo-
nents, laying multiple footprints on the design 
for alternative components that we might use if 
there is a shortage of our first choice. This has 

resulted in some interesting layouts to accom-
modate everything. 

In addition, there are the three “Ps” to get 
through this crisis: plan, prepare, and be proac-
tive. Stay ahead of the problem by not starting 
with a design that is already in trouble. Many 
times, engineers will use a previous design 
thinking that those components are available 
when many of them may be obsolete or in a 
deprecated state already. We cannot assume 
that everything is okay. If you see that parts 
are already having stock problems or are not 
recommended for new designs, that situation 
will not get any better over time—it will prob-
ably get worse. Also, realize the further some-
one gets into a design, the harder it is to make 
changes without impacting your wallet or time 
schedule.

 
A Helpful Tool

ActiveBOM has become one of the most 
important tools for us. Since knowledge is 
power, being able to see “live” component 
stock availability information and appropriate 
AVLs is crucial. ActiveBOM gives us the abil-
ity to rank vendors and set up multiple sources 

Figure 4: Screenshot of Altium’s ActiveBOM tool.
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and vendors for each component. We 
can find this information readily at 
our fingertips; we do not need to wait 
until the back end of a design to find 
out that we just created the company’s 
latest doorstop and stock of bad PCBs. 
Once we get that schematic done, we 
can run it into ActiveBOM and find out 
where our problems are. If there was a 
second rule after “it is not business as 
usual,” it would be “check component 
availability often throughout the design 
process.” 

Conclusion
In summary, I would recommend that 

you stay informed. Many of the compo-
nent vendors publish their component 
forecasts. Stay aware of trends in our 
industry. The sooner you know of the 
problem or the direction, the faster you 
can make a sound decision on needed 
changes. This will require reading elec-
tronic journals and news. Stay up to 
date with what is being reported by 
some of the great PCB industry lead-
ers such as I-Connect007. Sooner or 
later, the industry will back away from 
DEFCON 1. SMT007

John Watson’s career has 
spanned over 20 years in 
PCB design. His experience 
includes various manufac-
turing companies and PCB 
design service bureaus with 

diverse projects such as high-density digital, 
DDR, analog, power supply, and high-frequency 
RF. Now, as a senior PCB engineer at Building 
Control Systems of Legrand Inc., Watson leads 
innovative PCB design teams of 50 designers 
based in several divisions that span the globe 
where he emphasizes training and mentoring. 
He has become very proficient in the PCB design 
process flows and standardization. In addition, 
Watson is a highly sought out consultant, writer, 
and conference speaker.

What Is Your Supply 
Chain Telling You 

About Components?
Have you purchased any electronics components lately? 

Have you tried and failed to do so? Allocation is the word of 
the day and substitutions are your friend. Many, many parts 
are in short supply or unavailable with extraordinarily long 
lead times.

Sure, that happens every now and then in this industry. It’s 
a periodic nuisance, but what should you do for the long term? 
This looks to be a pretty extreme allocation cycle, and I have 
a feeling that the industry will be different when we come out 
of it.

At Screaming Circuits, we’re getting some interesting 
stories from component suppliers that might help. What we’re 
hearing is that many passive manufacturers will be trying to 
move their customers to smaller sizes. They want to consoli-
date on as few packages as is possible. That means we may 
be seeing the end of 1206, 0805, and maybe even 0603 form 
factors for many passive values.

It kind of makes sense. Right now, there might be several 
dozen different varieties of a 0.1-µF, 16-V capacitor. Does the 
industry need that? And if there isn›t enough fabrication 
capacity to make all of the variations, why not consolidate 
and run more of fewer variations? It won›t surprise me if we 
start seeing fewer voltage ranges as well.

(Source: Duane Benson, Screaming Circuits)
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Feature Interview by Nolan Johnson 
and Andy Shaughnessy
I-CONNECT007

Digi-Key COO Dave Doherty discusses supply 
chain disruptions and shortages and shares a 
number of ways in which Digi-Key is helping 
to smooth out the delivery of components even 
with the current turmoil.

Nolan Johnson: What we want to talk about 
today is the supply chain.

Andy Shaughnessy: This is a big thing for design-
ers. They’re wondering, “How do you design 

something for next Christmas when you can’t 
get the capacitor for 80 weeks?”

David Doherty: That’s the question.

Johnson: Right, which is exactly where we’re 
going on this, Dave. From Digi-Key’s spot in 
the supply chain, you have a great view of 
what’s going on. What do you see as some of 
the major current drivers right now, plus any 
challenges?

Doherty: It’s really two-fold. People ask if our 
businesses are up a considerable amount this 
year; we’re going to close this year up about 
40% after being up 26% last year. So, they say, 
“What market’s up?” the real answer is, “What 
market isn’t up?” If you look across industrial, 
medical, telecommunications, military, aero-
space, and automotive, we’re in a very robust 
part of the cycle where there are more electron-
ics being put into more applications. However, I 
would say what’s putting the strain on the infra-
structure as much as anything is automotive.

We visited a number of Japanese discrete 
suppliers, and they showed us some charts 
where in the past, automobiles consumed up 
to 3,000 MLCCs. There are more than 10,000 
now, and you know as well as I do, they’re 
going into all aspects of automobiles. There are 

Digi-Key’s 
Dave Doherty: 
Tweaking the 
Supply Chain

Aerial view of Digi-Key headquarters in Thief River Falls, 
Minnesota.



mailto:sales.us@sakiglobal.com
http://iconnect007.com/ads/links.php?id=10194
http://iconnect007.com/ads/links.php?id=10194


22     SMT007 MAGAZINE   I   JANUARY 2019

more components in hybrids, and even more 
in the fully electric cars from the autonomous 
features, infotainment, and all of the driver 
assist stuff that we know and love now. The 
sensors, cameras, monitors, and consumption 
of electronics are incredible, and even if the 
automotive market was flat to down (which 
they aren’t), the consumption rates are up 
marginally, or they’ve been up. On top of that 
is increased content per automobile. 

So, while that’s not a particularly large end 
segment, we don’t ship a ton to tier-one auto-
motive. It puts a strain on our suppliers, which 
has a ripple through effect to the rest of the 
channel.

Johnson: Right. When your suppliers are sell-
ing into their very large customers, even Digi-
Key starts to look like a middle tier.

Doherty: No doubt. And you get into questions 
such as, “What is the cause and effect, and 
is this different than in the past?” It certainly 
feels that that way in both the severity and the 
longevity of it. I would say that what I find 
is if supply was instantaneous, you’d never 
have these disruptions. And even though it’s 
not instantaneous, there’s always the ability, 
as long as there’s capital available, to add more 
foundry and capacity. But there’s a little bit 
more reluctance we’re seeing from suppliers to 
add capacity.

The areas that come to the forefront where 
there are some of the most commodity of areas, 
like chip resistors, are the MLCCs that we just 
mentioned. If you look at those industries and 

talk to those suppliers, you know the usage is 
measured in the number of units, so that’s been 
increasing for the last 20 years or so. But for 
almost that same time cycle, their overall resales 
have decreased, so demand for cost reduction 
in these areas have made it less desirable for 
the suppliers to continue to invest ahead of the 
demand and try to keep with it. That’s different 
than what I’ve seen in the past with memory 
crunches or other areas of semiconductors.

Johnson: We’re hearing a lot of feedback about 
product teams running into issues where, 
surprisingly, even standard commodity parts 
are being obsoleted way sooner than one 
would’ve thought.

Doherty: Yes, I would say I back that. From my 
perspective, I think we’ve seen that as well. I 
could validate that observation is accurate, and 
for a lot of these suppliers, it’s coming down 
to economics. If you have a certain amount 
of capacity and you’re not going to expand 
it, where do you make your margins? That’s 
going to dictate where you’re going to put 
your wafer starts these days. And some of it 
is the most standard of commodities that have 
been impacted the most. The prices have been 
driven down into the mud, and they’re asked 
to produce more and more product each year 
at less and less total resale. It’s a model that’s 
not sustainable.

Johnson: Some of the feedback we’ve heard, 
as we’ve been researching this topic, included 
strategies to start going to the smallest, newest 
parts that they can use.

Doherty: Clearly, suppliers have been putting 
their focus on smaller case sizes where they 
can get more units per wafer and then get a 
little bit more economies of scale. The other is 
looking at options, especially if you talk about 
resistors and capacitors; there are a number of 
different flavors. I know most of the readers 
are savvy enough to know you can buy some-
thing with a higher tolerance that’s going to be 
a better-than part.

Put all of those options on your AVL because 



JANUARY 2019   I    SMT007 MAGAZINE     23

when you turn those Bills of Mate-
rials over to your purchasing folks, 
more often than not, they’re trying 
to buy to a part number. More and 
more today, there are different part 
numbers. Some are just packag-
ing, some might be a 5000-piece reel 
versus a 10,000-piece reel. Again, 
others are better-than or equivalent 
parts. The more the engineer can 
specify a broader selection of prod-
ucts on the front end, the better 
chance the purchasing agent is going 
to match up to something that’s going 
to fit that need. That’s just taking the 
exact need that you have. The more you can 
work in some flexibility into your design, the 
better off you’re going to be as well if you can 
accept a little bit wider range on tolerances in 
some of these parameters.

Johnson: I know that a lot of designers work 
with their design on one monitor and the Digi-
Key website up on another as they search for 
the parts that have the right parameters for 
their circuit. How do you see Digi-Key improv-
ing that decision-making process?

Doherty: It’s a great question. Part of it I want 
to make sure that we share too, is we’ve been 
fortunate. We think that our suppliers have 
been as generous as they can be with us 
because our primary model is to support NPI. 
Our suppliers appreciate that while they have 
to support today’s demand, they can’t cut off 
tomorrow’s next-generation products because 
that’s their future livelihood.

Johnson: You’re right.

Doherty: Our primary model is to support that 
NPI and design activity. Now, suppliers’ MOQs 
(minimum order quantities) are usually high 
enough that when we buy the necessary prod-
uct, we need to support that. There is some 
additional inventory that supports spot short-
ages or unanticipated demand from some of 
our customers, but that’s opportunistic. That’s 
not strategic for us, and so our commitment 

and desire is working with suppliers to have 
sufficient quantities on the shelf to support 
those opportunities early in the design stage 
so that they can prototype and get to prepro-
duction. They can validate the design, and we 
keep the innovation flowing while their coun-
terparts in purchasing focus on keeping their 
existing supply chain for their production 
needs to stay up and running.

We’re bringing in more inventory. I would 
challenge anybody to do so, whether they’ve 
been able to bring in the amount of inventory 
in the last two years at the same rate we’ve 
brought in. It’s astronomical amounts. Being 
private, we have the ability to do so; we’re 
not measured on terms or financial perfor-
mance. We don’t have Wall Street looking over 
our shoulders, so we saw some signs of this 
uptick a little over two years ago and started to 
aggressively purchase more product. You have 
physically just as much product as possible 
available on the shelf. Then ask, “Can we do a 
better job with our parametrics so that we can 
compare functions and our users can look and 
see their BOM, critical parameters, and widen 
their search to see what parts meet that capa-
bility or add more parts to the AVL on the front 
end?”

We value and hope designers continue to 
trust and have our website up in conjunction 
as they work on their design. We want those 
tools, parametrics, and additional content to 
be there as well so that they can get the flexi-
bility we just alluded to, which makes it easier 



24     SMT007 MAGAZINE   I   JANUARY 2019

for the purchasing folks.
Johnson: I think you’ve also answered our next 
question as well, as to whether this is affect-
ing your major customers versus the smaller 
volume customers. Do you see Digi-Key taking 
any uniquely different steps for the smaller, 
more innovative design teams?

Doherty: When I encountered that question, 
I chuckled to myself a little bit because we 
really don’t distinguish between large and 
small customers. We tend to play in small- and 
medium-size quantities with all customers, so 
every customer is equally important. You can 
be the largest automotive or handheld devices 

company, and they typically use us for inno-
vations or short-run productions just like the 
company where their entire production line is 
similar or maybe even less volume. 

Everything about our model, whether it’s 
tech support or the pipeline of inventory, 
services that space regardless of customer size. 
One of the first things we did was cut back 
on some of the high-volume column breaks. 
We would prefer to have a large number of 
customers come to us to buy smaller numbers 
of quantity each versus some large OEM look 
for us because our model will not make up for 
the shortage constraints across the industry, or 
frankly, even across any single OEM or large 
CM. We want to continue to support that long 

tail of customers, typically more on the front 
end of their design or their unforeseen spot 
shortage that fits our model.

We look at our in-stock rate and do everything 
we can to continue to keep that up. Again, the 
suppliers have been very supportive because 
they see two things. One, they want to support 
that design activity for their next-generation 
products. Two, they find it’s an easy place if 
they have any additional upside. Let’s say they 
were planning to produce 100,000 units and 
they get 102,000. For any of that upside capac-
ity, they can put into one place and very easily 
channel it to Digi-Key. Then, we can expose it 
globally for them and try to reach that wide net 

of customers so it doesn’t just get 
consumed by that one large OEM 
that’s screaming for more product.

We think we’ve been in a little 
better situation than most, and 
inside of that, we do some of the 
things we alluded to around content 
and parametrics to work with 
designers. There’s no doubt this 
isn’t a fun time for some of these 
individuals in trying to source and 
find products. However, we want to 
be that trusted partner still, and the 
one thing we do see is regardless of 
the constraints, our customers still 
want to go to authorized sources. 

Authenticity matters. They don’t 
want to risk having a counterfeit 

product, and we’d like to think that’s the other 
reason they come to Digi-Key first is they know 
and trust any and all of the product we have. 
That model will never change. It’s all coming 
directly and only from manufacturers that we 
authorized.

Johnson: What’s the perspective at Digi-Key? 
What are the long-term parts of this shortage 
that we’re going to be dealing with, and what 
are the blips? 

Doherty: For anything that’s been more than 
six or seven quarters, I would say there’s light 
at the end of the tunnel. I think the worst is 
behind us, although some would say there are 
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still going to be constraints. I’m going to be 
a little bit of a contrarian here because I find 
in our industry, when things are good, people 
never think there will be another constraint, 
and when there are constraints, they think 
we’ll never come out of it. 

Right now, it would be irresponsible for me 
not to share with folks that lead times continue 
to be long in a number of product areas like 
passives, so stay close to us or any of your 
sources of supply. But I also tend to find that 
suppliers are adding capacity and tend to 
normalize fairly quickly. 

Perhaps a large OEM has double-ordered 
in their supply chain, and once they start to 
normalize, they trim back their backlog. The 
next thing you know, that trimmed-back back-
log frees up some capacity for somebody else 
who may have over-forecasted. The correc-
tion tends to come more quickly, so I think 
we’ll still be in some level of constraints 
Q1 and Q2. However, I think the uptick of  
the supplier activity, as well as the fact that 
we’re seeing some slowing on the general 
production demand, could help. If you know 
what to attribute it to, whether it’s some of 
the tariffs or just general economic condi-
tions seem to be a little less robust, I think the 
combination of the two will lead us to more 

normal conditions by the second half of 2019.
Shaughnessy: I’ve heard a couple of fairly intel-
ligent people say that this is actually a sign that 
things are going well. Maybe not the 80-week 
lead time in itself, but it’s a good problem to 
have because when we come out of this, we’ll 
be stronger than we were. What do you think 
about that?

Doherty: I think it’s a good thing that it doesn’t 
feel good right away, but our suppliers are 
taking a more measured approach to capac-
ity. I mentioned earlier they’ve been reluc-
tant and careful not to add too much capac-
ity too quickly. When the systems are in 
balance, that’s optimal. For our suppliers—
us as consumers or customers—I’m sure we’d 
love to get things for free, but we realize it’s 
not a sustainable model. So, if our suppliers 
can match the capacity with the true demand 
where they can have an economically sustain-
able model, that’s good for the industry. 

Again, some of the problems are that we’ve 
gotten ourselves into is a situation where we 
had overcapacity for an extended period of 
time, and responded to our own boards and 
shareholders as they had to. We cut back or 
froze capacity, and demand kept inching up to 
the point that it flipped on us. Having some 
level of lead times isn’t the worst thing in the 
world.

Predictable lead times aren’t an issue for us. 
We plug them into our system, give the infor-
mation to our suppliers, and buy ahead. It’s the 
quickly changing lead times where your system 
is gearing towards nine or 18 weeks, and within 
four weeks, it flips out to 60 and you can’t react. 
That’s the unpredictability that causes strife in 
our supply chain. I think this is going to pull 
itself back a little more slowly. It’s taking longer 
but in a more organized fashion. To your point, 
Andy, I think it’s going to be a healthy return.

We talk about soft landings in the economy. 
The worst thing that could happen is they all 
overproduce capacity and flip this back into 
the situation where none of them are making 
money or can sustain their model, and then 
we’re back into maintaining this unstable envi-
ronment of production and availability. Does 
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that make sense?
Shaughnessy: Sure. There are so many differ-
ent takes on this. I just wanted to hear your 
side of it.

Doherty: I would guess there isn’t anybody 
who could say it’s a great thing for suppliers to 
have extended lead times. They are all work-
ing their tails off. They realize that when lead 
times have been pushed out, that means there’s 
going to have dissatisfied customers and will 
work hard to ensure that they can they expand 
capacity and yields. 

This is where I think the users can help them-
selves. The other area that we didn’t talk about 
is looking at different technologies. There are 
a lot of applications for polymers or tanta-
lum in the capacitor world where, again, the 
more flexible you can make your design and 
the more options you can accommodate, the 
better position you’re putting your company to 
be able to source product.

Johnson: That explanation makes a lot of sense 
to me. Everything starts to tie together—part 
availability, pricing volatility, rapidly chang-
ing lead times, and premature parts obsoles-
cence all come together as being symptoms of 
a measured response to a dramatic change in 
demand.

Doherty: I think that’s more than fair, Nolan. I 
think the solution is communication. The part-
ners that you work with—specifically for those 
who work with Digi-Key—reach out and ask, 
“How can we help you with information? Can 
we show you the number of customers?” We 
have more and more API relationships with 
customers where we can provide information 
and help them. We have 100+ engineers on 
staff. We can review their BOM and give them 
a risk assessment, such as, “This product has 
much fewer customers than these other varia-
tions.” 

We, and frankly our suppliers, want custom-
ers to design good, safe, long-life products. No 
one likes to see a customer in dire straits where 
there’s been an obsolescence, and typically, 
those decisions aren’t made at the spur of the 

moment. There’s some thought that goes into 
it, so use your partners early in your supply 
chain, and save yourself that grief where the 
first time you pick up the phone isn’t when 
you have a part shortage. 

Johnson: Dave, who do you want to talk to in 
the design chain? Do you want to talk to the 
original specifying engineers or the buyers? 
Where should they be plugging in for that 
conversation with Digi-Key?

Doherty: From a title perspective, that varies 
company to company, but the definition is 
the person that has an influence on that 
BOM. It’s really that AVL. For some compa-
nies, it’s one and the same; the buyer is the 
engineer. But in many of the larger compa-
nies, the buyers will say, “My hands are tied. 
Once the BOM is handed over to me, I’m 
constrained. We’ve already gone through our 
testing and validation.” Then, we need to be 
further upstream if we’re going to provide 
any significant value.

Johnson: That’s a thought-provoking answer. 
How does Digi-Key plan to increase that connec-
tion and make that known to the designer, so 
they know to check in with you?

Doherty: We get about 1,400 contacts—techni-
cal support questions or inquiries—from our 
customers a day. A lot of them already know 
to use us. I think so many people have come to 
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expect such low service levels that they don’t 
realize there are still some partners out there 
who believe that it’s their responsibility to 
invest in this whole design chain.

Our engineering staff is available to help 
consult. We have customers physically send us 
their BOM and ask us to score it. There are 
third-party software tools out there that will do 
that. We do it with some of the information, 
and we have visibility for free. When they’re 
in the purchasing mode down the road, we 
want that to be an easy, hassle-free experi-
ence, and as we’ve stated a couple of times 
now, you can’t impact it at the time of procure-
ment. It has to be upstream of that, so start 
with a phone call, webchat, or an email to us, 
and if not Digi-Key, there are other services out 
there to subscribe to that I would say are worth 
their weight in gold in times like this if you can 
design that little extra flexibility.

I continue to be amazed at the proliferation 
of part numbers, the uniqueness, and again, in 
some cases, it’s ironic where it’s just the case of 
a small versus a large reel. One of the purchas-
ing people will say, “No, I have to buy this 
particular part. Don’t you have any?” We say, 
“No, but you can get two small reels to meet 
your needs. It will fit your same pick-and-place 
equipment, but it’s going to have a different 
suffix so the manufacturer can designate the 

small versus large reel.” They’ll say, “Well, it 
doesn’t match my BOM.” In some cases, it’s as 
simple as that.

Johnson: Dave, is there anything else you want 
to mention? 

Doherty: This is an important topic for read-
ers. Our whole livelihood is helping those folks 
find hard-to-get parts, and we have resources 
on staff to provide that support. So many 
times, you get stuck, call a company for help, 
and hear, “Dial three for this, dial six for this, 
etc.” Next thing you know, you’re back at the 
beginning. When you call Digi-Key or use our 
webchat function, you’re going to get some-
body ready to help.

Finally, we’re just in the process of closing in 
our expansion, which will almost quadruple the 
size footprint of the building that we’re in and 
this warehouse is across the street. It’s just a 
further commitment to show that we’re excited 
about where this industry’s going, and we need 
more space to inventory more product.

Johnson: Thank you for your time.

Shaughnessy: Thanks, Dave.

Doherty: I appreciate it. SMT007

Digi-Key’s planned expansion in Thief River Falls, Minnesota.
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Feature Interview by the I-Connect007 
Editorial Team

The I-Connect007 editors recently sat down 
with Dan Schoenfelder, vice president of busi-
ness development at Octopart. We discussed 
online parts libraries and the impact they can 
have on choosing parts based on availability 
data during the design process.

Nolan Johnson: Dan, could you give us an 
overview of what you and your teams do at 
Octopart?

Dan Schoenfelder: I run the business and oper-
ations teams at Octopart. We’re a small team 
of about 20 headquartered in Manhattan—the 
Flatiron District—and that’s pretty much where 
all of our staffers are. We are a search engine 
for electronic components, and our biggest goal 
when it comes to what we’re trying to accom-
plish is to democratize information for those in 
our industry who need it whether it’s design-
ers, engineers, buyers, etc. Octopart itself is a 
very widely used platform. We have more than 
900,000 unique visitors per month who visit 

our site and search for products. We receive 
more than 2 million searches per month for 
electronic components. We find that our audi-
ence is geared toward being more technically 
focused resources, so we see ourselves on the 
front end of that design experience for a lot of 
electronic assemblies. 

We are owned by a company called Altium, 
whose primary product is ECAD tools for 
circuit board design, and their flagship prod-
uct is Altium Designer. We’ve been a part of 
the Altium family for about three years now.

Johnson: That’s a great overview. Dan, one of 
the things about Octopart is you built a pretty 
unique spot in the supply chain. It’s emerging 
and disruptive. You have a different perspec-
tive doing what you do, standing between 
designers as they design and make decisions 
about their components in the CAD tool envi-
ronment, and then having that conversation 
with manufacturers and distributors. Can you 
talk about that experience?

Schoenfelder: First, just touching on that some-
thing you mentioned, we’re in an emerging 

Dan Schoenfelder: 
Searching for Parts in Real Time
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space in this industry. To give you an exam-
ple, some of the most recent numbers that I’ve 
seen indicate the semiconductor industry was 
up 17% year after year when comparing July 
of 2017 to 2018. Octopart is outpacing indus-
try growth by more than two times. From what 
we’re seeing, our site traffic and activity and 
the number of searches is increasing by more 
than 40% each year. In some ways, our busi-
ness is benefiting from what is a good time 
in the electronic component industry when it 
comes to sales. At the same time, I think we’re 

outpacing that signif-
icantly as well. It 
speaks to the desire of 
buyers and engineering 
professionals to have 
more readily accessible 
information. 

We do find ourselves 
in an interesting posi-
tion, and one of the 
value propositions of 
Octopart is that there’s 
no barrier to entry 
for our user commu-
nity, meaning that you 

don’t have to provide any identifying informa-
tion to get access to data. The data that we 
have on our site includes technical specifica-
tions for devices, data sheets, downloadable 
CAD models, and simple things for compari-
son like price and availability. We have over 
250 distributors and manufacturers that partic-
ipate and list inventory through Octopart. We 
put a compelling amount of information out 
there that can be used at various stages in the 
product lifecycle of a design. 

Andy Shaughnessy: Dan, when you talk to 
designers, what are some of the biggest chal-
lenges that they come to you with? What are 
their bottlenecks as far as components?

Schoenfelder: There are several areas where 
Octopart provides value there. I think that 
designers want to know a handful of things. 
Typically, if you were to survey our user 
community when they’re looking for devices 

and something to put in the design, we tend 
to have two elements of searches here. There’s 
a search that occurs when somebody knows 
the particular device that they’re looking for. 
In those cases, what folks are looking for is, 
“Can I get it? How soon can I get it? And how 
much does it cost?” When that part is already 
defined inside their organization, it’s on their 
ABL or is an approved device in a design. 

Then, there’s the part search and discovery 
piece, which is people who come to Octopart 
looking for something where they may not 
know the part number or manufacturer, or 
they may just know the function of the device. 
They’re doing more product research. We have 
two different classifications of search. And 
again, for those who know what they’re look-
ing for, they’re coming to us to see, “Can I get 
it? Is it widely available, and therefore, safe and 
low risk for use in my design? How quickly 
can I get it?” And what does pricing look like 
for those devices?” What we find is that’s the 
more straightforward side of the search for us. 

The more challenging thing is we’re trying to 
expand our capabilities to support folks search-
ing for devices that don’t know exactly what 
they’re looking for. They might not have a part 
number, don’t know the manufacturer, or may 
just have the function of the device. In those 
types of engagements and users, they may be 
looking for things like data sheets or specifi-
cations on the site. Or they may be looking 
to download CAD models because they don’t 
have them available on their existing libraries 
as well. We have a wide variety of use cases, 
and it’s hard to pin down our user community 
into having just a single-use case for Octopart. 

Patty Goldman: We keep hearing about the 
shortages of components and the long lead 
times. How does that figure into the number of 
searches that you’ve been seeing lately? 

Schoenfelder: I think there’s no question that 
constraints across various components contrib-
ute to the number of searches that we see on 
Octopart. And certain product categories have a 
density of search that’s far greater than others. 
Certainly, there are passive devices right now 

Dan Schoenfelder
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that are in high demand and have scarcity, 
and we see that. I don’t want to overstate the 
relevance of the information and data that we 
have at Octopart, but I do believe that we have 
our finger on the pulse of activity in the indus-
try. With our data, we’re trying to use that to 
help our search experience, and people find 
what they’re looking for more readily based on 
the volume of searches we’re seeing and the 
types of commodities that are being searched. 
So, we are seeing an uptick in activity overall, 
and spikes inside of specific commodities that 
are constrained. 

Stephen Las Marias: We’re seeing that design-
ers have to make obsolete some of the compo-
nents that they are designing into the circuits 
and products that they’re doing because of 
obsolescence issues when it comes to appli-
cations. The product would have to work for 
longer, for 10–15 years. From your perspective, 
how does this impact the industry?

Schoenfelder: I would say that if there is a 
specific area where there’s deficient informa-
tion in our industry, it’s around obsolescence 
of products. There’s not any one reliable place 
to get information across several product and 
commodity categories. And the information 
that is out there is often not accurate if you talk 
to specific manufacturers about their plans for 
the end of life in products and/or discontinu-
ance. It’s hard to find any resource out there 
that is extremely good at either identifying or 
predicting obsolescence. There’s no question 
that contributes to activity on Octopart. That is 
a piece of this scarcity that we just referenced, 
but obsolescence is a piece of that too. 

There’s no question that one of the big value 
props of Octopart is the aggregation of infor-
mation. When times of scarcity come, we are a 
place where consumers of products can deter-
mine if there’s availability in the marketplace 
across hundreds of distributors around the globe. 
That is certainly one of the good use cases for 
Octopart. When there are times where a device 
is constrained, users will flock to Octopart to see 
what inventory exists and how they can secure 
that inventory for their products. 

Johnson: From a supply chain perspective, 
it seems to me that a company like Octopart 
would be useful to the manufacturers and 
distributors to communicate that sort of avail-
ability information. How are you developing 
that conversation?

Schoenfelder: That’s a great question, Nolan. 
Thank you for asking that. For us, we’ve pretty 
much talked about our user experience on-site 
today, which is extremely powerful but typi-
cally limited to one query at a time. There are 
a couple of ways that we’re addressing more 
enterprise-grade solutions through Octopart. 
One is we have a BOM tool on our site where 
users can upload an entire bill of materials to 
get information back—pricing and availability 
being the primary value there. 

We also have the Octopart API, and our API 
is extremely powerful in that it has excellent 
documentation. We also provide the pricing 
and availability I just referred to in our BOM 
tool. In addition to that, we have technical 
specifications, data sheets, and other technical 
elements available through our API. We have 
enterprise-grade customers that come to us to 
supplement the supply chain information that 
they require in their ERP and MRP systems, 
and then also to help them again on the MRP 
side more with resource planning for materi-
als. Our API, while we’re working on enhance-
ments for it right now, still has a significant 
amount of usage and use cases for enterprise-
grade customers. 

We have a BOM tool on our 
site where users can upload 
an entire bill of materials to 

get information back—pricing 
and availability being the 

primary value there. 
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Las Marias: When it comes to the shortage 
and obsolescence of electronic components, 
another supply chain issue that can arise is 
counterfeit components. How do you address 
that?

Schoenfelder: That’s a great question. At 
Octopart, we identify authorized sources of 
inventory. All authorized sources of inventory 
have to complete a document for review before 
being listed as authorized. We try to ensure 
that users are first directed towards any source 
of inventory that is contractually tied to being 
able to sell a particular part. For us, that is our 
primary mechanism for making sure that users 
are directed just to inventory that has trace-
ability and pedigree. 

Las Marias: From your perspective, what other 
issues do you see right now in the electronic 
components supply chain? 

Schoenfelder: For us, the biggest gap that we 
see right now for supply chain is every entity 
is looking for automation today, but that auto-
mation is happening very much in the way 
of mass customization. Every entity is look-
ing to do their unique integration of data and 
resource cloning. That stratification is a huge 
challenge for an entity like Octopart. There are 
countless numbers of tools available out there, 
and they all have moderate usage. I don’t think 
there is a dominant system or source of infor-
mation for those systems, and that stratifica-
tion creates complexity that makes it challeng-
ing for Octopart to be able to integrate with 
all of them. We find it both on our site and 
API side that you’re constantly amazed by the 
number of use cases there are for data. 

Johnson: Dan, I would have to think that at 
some point, the semiconductor manufactur-
ers themselves—the source for all of these 
components—would want to buy into getting 
their parts definitions, footprints, and all of 
the information for their parts put collectively 
into databases like yours. It seems to me that 
there’s a marketing opportunity for them to 
prerelease parts that are underway for the engi-

neers to start to look at them before they’re 
actually available and search and design them 
in, increasing their adoption rate—those sorts 
of marketing approaches using Octopart as 
a communication channel. Do you see that 
emerging?

Schoenfelder: I do, most definitely. I think that 
most manufacturers have used their direct and 
distribution channels to market their products 
exclusively in the past. Emerging businesses 
like Octopart provide them with a new medium 
and path with which to identify demand and 
potential new users of their products. We defi-
nitely see a tighter connection being built 
between Octopart and component manufac-
turers. That is both to drive awareness of new 
products, but also to make content accessible 
to new users as well. And again, that content 
could be as simple as new data sheets and part 
specifications and parametric information, or 
it could be stuff that’s even more valuable 
such as CAD content. And when I say CAD 
content, I’m referring to footprint symbols and 
3D renderings primarily. 

It’s interesting, as we survey our user 
community, we find that CAD models are 
something needed very frequently in the 
design of products, but are a huge headache 
when it comes to creating them themselves—
an engineer has to create those models them-
selves. We see a huge need being satisfied by 
getting CAD models. 

Nolan, to get back to the question you 
had about how manufacturers are utiliz-
ing Octopart, I think making it as simple as 
possible for someone to design their products 
in is what they’re attempting to accomplish. 
Octopart is becoming more of a medium for 
manufacturers to accomplish that. 

Johnson: Do you find that major distributors like 
Digi-Key, Mouser, and Element14 are cooperative, 
or do they find it threatening to have Octopart 
stepping into this conversation in a place where 
they used to have it all to themselves?

Schoenfelder: We have an incredibly collab-
orative relationship with all major distribu-
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tors. We work very closely with all of them 
to ensure that there is accuracy and integrity 
to the information of theirs that we publish 
online. I would say that we have an excellent 
relationship across the board with most major 
distributors, and a lot of regional and smaller 
distributors too. 

Shaughnessy: Where do you go from here, 
Dan? What do you see the company doing in 
the near future?

Schoenfelder: We’re constantly striving to 
improve our search experience, and that 
includes both the technical methods in which 
our search takes place behind the scenes and 
the visible user experience on our site. This is a 
day-to-day effort for us. It’s something that we 
take very seriously, and we’re constantly plan-
ning and preparing for ways to improve the user 
experience. We feel like we have the best search 
in the industry, but we’re not going to rest at 
that. We’re going to keep striving to improve. 

Our goal is to be the dominant source for search 
in the industry. That’s where we want to be and 
how we’d like to be viewed. Certainly, improv-
ing our search capabilities is a huge priority, as 
well as adding to the data that we have avail-
able to our user community and constantly 
striving to get more information is something 
that’s critical to our success. 

Finally, we are working on what I referred 
to before as the API and our data syndica-
tion capabilities so that we have methods for 
disseminating information, not just through 
Octopart.com, but through ways that can be 
utilized by enterprise-grade tools. 

Las Marias: Do you see the electronic compo-
nent shortages easing up soon, or do you think 
this will persist in the next foreseeable future—
two or three years perhaps?

Schoenfelder: From the data that we have avail-
able and the usage we have on our site, all indi-
cations are that the current trends are going to 
continue. It’s hard for me to say, from where I 
sit, what’s going to happen even three, four, or 
five months out, but I believe that Octopart is 
uniquely positioned in a place that when this 
trend starts to subside, we will be one of the 
first to know. 

Las Marias: What advice can you give our read-
ers when it comes to dealing with their supply 
chain management issues, especially during 
this component shortage environment? 

Schoenfelder: That’s a good question. Do as 
much as proactive work as possible to under-
stand the landscape of your supply base and 
the componentry that is part of your designs so 
that you understand what limitations you may 
have and how to address those. 

In my experience, before I was part of 
Octopart, I worked in the digital group at 
Arrow Electronics and was in distribution 
there for the better part of six years. Before 
that, I was at Flextronics in the contract manu-
facturing world. I’ve had the good fortune to 
see this industry from several perspectives, 
and there’s been a trend that I’ve seen over 
the last almost 20 years in this industry that 
there is less and less ownership of the manu-
facturing and supply chain process by those 
who are doing the design work. While we 
focused a lot of in this discussion around 
design discovery of information, I think 
we’re hitting on one of the other use cases 
for Octopart, which is, “How do I maintain 
and manage my BOM and avert risk once that 
design is stable?”

This prevailing trend that I’m talking about 
is that those that do the designs are less and 
less involved in the manufacturing without  
sourcing of the entire manufacturing and 
supply chain process. Again, I would recom-

We feel like we have the best 
search in the industry, but we’re 
not going to rest at that. We’re 

going to keep striving to improve. 



JANUARY 2019   I    SMT007 MAGAZINE     37

mend those that design products understand 
their BOM, risks, where they may be able to 
add a second source, and how they may be 
able to shorten lead times. Octopart is one of 
those sources of data that can help in decision-
making for a lot of those cases. 

Goldman: That’s really good. 

Las Marias: Yes, because in our previous conver-
sations in the industry, they’re saying that the 
designers should just go ahead and design, 
and then they leave it all up to the fabricators 
and assemblers to figure out how they’re going 
to manufacture those designs. You’re saying 
that there should be communication between 
them.

Schoenfelder: Absolutely. I think there needs 
to be communication in the design cycle. Any 
design is a living, breathing thing as long as 
it’s still being manufactured, and there’s a 
dynamic element to how to manage the supply 
chain as long as the design is alive. I think that 
those who are doing the design and develop-
ment work need to work with supply chain 
professionals in their organizations both early 
and late in the lifecycle of any product. 

Barry Matties: That’s a common statement that 
we hear time and time again, and it’s maybe 
what we call intuitive wisdom, yet so many 
people do not heed that advice. Why is that? 

Schoenfelder: I’m a big believer in the power of 
data and using data to guide decision-making. 
I view Octopart as being one of those sources 
of data that helps make better decisions at 
any stage in the product life cycle. When you 
talk about this problem, Barry, I think data is 
a pretty good way to address it, and it’s hard 
to argue with good information. When armed 
with the right information, decision-making 
becomes all that more impactful. 

Matties: Part of the problem with data in 
today’s world is there is so much. You have to 
have the wisdom to know what the important 
data is and ignore the rest. 

Schoenfelder: Yes. Cutting down on the noise 
of information is extremely important. Most 
companies right now are trying to do creative 
things with data and information, and a lot are 
just creating a data lake or someplace where 
data resides but is not properly utilized. I think 
that appropriate utilization of information is 
really the key, not necessarily just the informa-
tion itself. 

Matties: If you were to give advice to what you 
feel the most critical of data would be for a 
designer to look at, how would you categorize 
that?

Schoenfelder: This is a tough one for me. 
I’m not a designer, but I think for anybody 
who’s going into a new design, having a vari-
ety of information sources available to you 
about the componentry that you’re planning 
to use is important. Understand the follow-
ing questions: Are these products available 
on the market? How are they priced, and is 
that consistent with the constraints that I’m 
going to have in my design? Is there any infor-
mation out there that leads me to see risk, 
meaning is this product distributed widely? 
Does it have several distributors? Are those 
distributors stocking the product? What is 
the current lead time for that product when 
it’s not stocked? Again, how is it priced? Are 
there data sheets? Is there parametric infor-
mation? Are there CAD models that exist for 
these devices? 

All of this information when widely avail-
able, and I think it drives confidence that 
what you’re designing has some stability to 
it. When that data and information is lack-
ing, it should be a red flag as to the viability 
of a product and any complexity it might add 
to your business process because it’s just not 
widely available. 

Matties: Thank you for your time today, sir. 

Schoenfelder: Thanks for the interview. I appre-
ciate it. SMT007
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Test and Measurement Equipment Market 
Worth $32.3 Billion by 2024 E
The overall test and measurement equipment 
market is expected to grow from $25.7 billion 
in 2018 to $32.3 billion by 2024, at a CAGR of 
3.90% during the forecast period.

Artificial Intelligence Meets Materials 
Science E
A Texas A&M University College of Engineer-
ing research team is harnessing the power of 
machine learning, data science and the domain 
knowledge of experts to autonomously discover 
new materials.

Panasonic Utilizes 100% Renewable 
Energy to Power the Consumer Electronics 
Recycling Plant E
Not only has Panasonic Group’s consumer elec-
tronics recycling plant, Panasonic Eco Technol-
ogy Center Co., Ltd. (PETEC) made efforts over 
the years to reduce the energy consumed, it has 
also implemented solutions to create energy 
and to procure electricity created by renewable 
energy.

European Spending on Digital Transforma-
tion to Reach $256 Billion in 2018 E
DX spending is expected to steadily expand 
throughout the 2017–2022 forecast period, 
achieving a five-year compound annual growth 
rate (CAGR) of 15.1%.

USMCA Will Strengthen Global 
Semiconductor Supply Chain E
The USMCA, if successfully ratified, will be the 
first U.S. trade agreement to incorporate many 
new and higher standard trade disciplines that 
will strengthen the digital economy and the 
global semiconductor supply chain.

India Smart Wearables Market Finishes 
Strong with 102,000 Shipment Units in 
2018 Q3 E
The overall India wearables market saw a 17% 
year-over-year (YoY) growth in the third quar-
ter of the year as vendors shipped a total of 
897,000 units in the country.

Stronger Public Private Partnership 
Required to Drive Industry 4.0 in Malaysia E
The recent budget focused on the Industry 4.0 
blueprint, titled “Industry4WRD,” which aims 
to make Malaysia the prime destination for 
high-tech industries in the region.

Worldwide Semiconductor Equipment 
Billings Drop to $15.8 Billion in 3Q18 E
SEMI reported that third quarter 2018 world-
wide semiconductor manufacturing equip-
ment billings dropped 5% from the previous 
quarter to $15.8 billion but are 11% higher 
than the same quarter a year ago.

Southeast Asia Electronics Supply Chain 
Set Sights Towards Smart Manufacturing E
Southeast Asia is a region that is fast develop-
ing. It has evolved from an agricultural soci-
ety to one of the fastest growing regions in the 
world within the span of a century.

Semiconductor Equipment Sales to 
Reach Record Growth of 9.7% to 
$62B in 2018 E
Worldwide sales of new semiconductor manu-
facturing equipment are projected to increase 
9.7% to $62.1 billion in 2018, exceeding the 
historic high of $56.6 billion set last year. The 
equipment market is expected to contract 4.0% 
in 2019 but grow 20.7% to reach $71.9 billion, 
an all-time high.
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Feature Interview by the I-Connect007
Editorial Team

Vexos Senior Vice President for Global Supply 
Stephanie Martin gives the I-Connect007 edito-
rial team a wide-ranging and insightful over-
view of the current parts supply situation from 
the perspective of procurement at a contract 
manufacturer.

Stephen Las Marias: First, Stephanie, can you 
please tell us more about Vexos and your role 
at the company? 

Stephanie Martin: Yes. I’m the senior VP of 
global supply for Vexos. Vexos is a high tier-
three, low tier-two contract manufacturer. It 
is a combination of two different companies 
that were purchased by Center Lane Part-
ners, a private equity company; EPM based 
out of Markham, Canada; and STACI Corpo-
ration based out of LaGrange, Ohio. We have 
four facilities that do contract manufacturing. 

We have the Markham facility, which focuses 
more on high tech, fine pitch. Then, we have 
the facility in LaGrange, Ohio, is the Cleve-
land area that does medical, some automotive, 
and lower-tech products. We have two facili-
ties in China: one in Shenzhen, which usually 
matches what Markham does—more fine pitch 
and higher-tech products—and one in Dong-
guan, which does automotive, medical, a lot 
of lower-tech products, and quite a bit of other 
manufacturing that is not based in electronics. 

Then, we have another portion of our busi-
ness we call the “custom material solution.” 
We are a trading company and represent a 
number of supplier partners for custom-built 
products like PCBs, cable assemblies, displays, 
heat sinks, metal fabrication metal machine 
parts, and plastic injection molding. We believe 
we’re the only tier-three player in our space 
that offers not only a global solution but a full 
spread of components where we can supply 
everything from the outer housing, whether 
you do the electronics assembly or not. We can 

Stephanie Martin: Component Supply 
Challenges From the Catbird Seat
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supply the PCBs all the way up to 
the full box build for you. 

Las Marias: From your perspec-
tive as an EMS provider, what are 
the greatest challenges that you 
face or that you experience when 
it comes to supply chain? 

Martin: Well, we’re in the super-
cycle for allocation, so we’re 
heavily into the supercycle that 
we’re dealing with. It started 
with the memory product, which 
we’re coming up on three years now. And then 
last summer, around this time, MLCCs started 
getting tight. By November, we were in full-
board allocation. We struggle like all EMS 
companies, particularly with MLCCs. The lead 
times are over 52 weeks with most manufac-
turers, if they will even take orders. 

The second- and third-tier manufacturers 
will no longer cross your components, and for 
distributors, the inventory position is low. So, 
it’s a challenge every time we get an order to 
find the MLCCs. We’re also seeing tantalum 
shifts. A lot of those are now going on alloca-
tion. We have MOFSETs across the board that 
are running on full-board allocation over 40 
weeks. Then, we have IGBTs and TV, Zener, 
and Schottky diodes, which are all in the 
38-week range. 

In the resistor arena, we have the Vishay 
CRCW series at 80 weeks now. The Pana-
sonic ERJ series are at 40+ weeks. Gener-
ally, all mainstream resistor manufacturers are 
now 26–29 weeks. It has become quite a chal-
lenge. We spend a lot of time talking and work-
ing with our customers trying to get them to 
approve alternates quickly so that we can find 
materials and expand their AVL, and we spend 
a lot of extra time sourcing trying to just find 
inventory. It has become quite a challenge in 
this market.

Las Marias: You mentioned supercycle. Have 
you experienced this sort of extreme shortages 
when it comes to electronic component supply 
before?

Martin: I’ve been in electronics 
since 1989, so I’ve been in it a 
long time. I’ve been through a 
number of cycles. I believe this 
is the tenth inventory cycle that 
we’re in from what I can tell. The 
closest that we’ve ever come, 
and the last time we went into 
a shortage situation that affected 
passive components, was in 1999 
right before the dot-com crash. At 
that point in time, we had prob-
lems with panels and capacitors. 
That’s the last, and in my career, 
the only time that the passive 

products have been an issue.
Typically, the market follows some new 

must-have device, whether it was a pager, cell-
phone, or laptop computer. This market cycle 
is very different. This one is not any single 
device. This market segment is really what 
we’re calling “the electrification of every-
thing.” There’s a huge change going on. A lot 
of pieces of our life that were never electronic 
are now becoming electronically connected to 
our phones and smart devices. We even have 
one customer that we’re talking to that wants 
to make furnace filters smart, so they remind 
you to replace them.

All of the devices, including IoT, smart 
devices, automotive content, and cellphones 
are hitting us at the same time. No one device 
will fix the market once it’s satisfied. The only 
thing I believe is going to fix the market is when 
we can get some increased capacity through 
new manufacturers coming in. There’s also a 
technology shift happening, which appears to 
be very close to what happened back in the 
mid-2000s during the RoHS time where we 
switched from leaded to non-leaded parts; this 
one is going from larger to smaller case sizes.

If you look at a 1206 capacitor, they can get 
approximately 80 0402 capacitors in the same 
space or 300 0201s. As the market is tighter, I 
believe the OEMs are going to be forced to rede-
sign to smaller and smaller parts, and that will 
allow the manufacturers to produce more parts 
in the same footprint that they had before. I 
think that’s more along the line of what’s going 

Stephanie Martin
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to happen. All the projections that we get from 
the manufacturers and the distribution chan-
nel tell us that the market will not see a relief 
until mid-2019 at the earliest, and several of 
them say it will be towards the end of 2019 for 
MLCCS in particular. 

A number of things are going to happen. 
The Chinese are bringing up some new fabri-
cations. Several manufacturers are pulling 
some of their fabrication back in-house, partic-
ularly in the U.S. Some third-tier suppliers are 
coming in and starting up, particularly in Asia. 
There are a lot of things happening, but it will 
take a while for the market to level out.

Dan Feinberg: I have to agree with you on the 
supercycle. It’s the largest I’ve seen since 
1960–1962 when we switched from point-to-
point wiring to circuit boards. The industry 
was much smaller, and the demands 
were much smaller and less wide-
spread. Some of the things that 
I’m seeing, and hearing, is 
that this supercycle may 
last considerably longer 
than 2019 because it’s 
a supply and demand 
thing. 

With such long lead 
times, and you’ve 
answered part of this, 
are you planning or 
expecting new facilities 
to come on board through-
out the supply chain, and 
where? With the tariff issues 
coming on, it looks like this is 
going to be more serious than people 
had thought or hoped, at least in this industry. 
While the overall U.S. economy will probably 
benefit from it, this industry may or may not. 
These could be significant tariffs and could 
last for quite some time. Has that switched or 
changed where the expansions that have been 
planned may happen?

Martin: Let me answer that in two parts. The 
tariff issue is a whole different issue that we 
can discuss. When I’ve met with several manu-

facturers, I’ve visited the Vishay and Agile 
factories and several others in China and met 
with the Murata reps directly, so I’ve had quite 
a few conversations. The general feeling that I 
get or what I understand is that the parts that 
are in the greatest demand are what we would 
have called popcorn parts—the really low-
cost penny parts. Over time since the dot-com 
crash in 2000, the prices have been depressed 
to the point where they’re very low margins for 
the manufacturers, making their average sell-
ing price not profitable for them.

Feinberg: It’s not attractive for expansion.

Martin: Yes, not attractive. So, it’s unlikely that 
manufacturers will come in unless they’re 
third tier, which would likely be in China. 
We’re seeing a few third tier pop up in China, 

although they will not quote us. They 
said they’re already at capac-

ity. None of the main manu-
facturers that I’ve talked 

to are expanding in the 
larger case sizes. They 
are expanding in the 
0201 and the 1005 case 
sizes, but they are not 
expanding in the 0402 
and above. That’s 
where most of the 
industrial sector is still 

located—in the larger 
case sizes. I think the 

only real relief that’s going 
to come for those part sizes 

is when the OEMs decide to do a 
redesign into the smaller sizes. 

Now, from what I also understand, these 
larger case sizes probably have no more than 
0603 and up. They probably have no more 
than a three- to five-year lifecycle. When 
the automotive industry phases them out, I 
believe most of them will be gone, so that’s 
what’s going to drive it. We’ve been told that a 
current automobile has about 3,000 MLCCs in 
it, and an electric vehicle has 30,000 MLCCs. 
When they go through with this tight market 
designed to the smaller 0201 and below, then I 
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think you’ll start to see relief and the few play-
ers that are left will be able to pick it up. But, 
in the larger case sizes, I don’t see much new 
capacity coming on in those. 

What we’re doing in that sector is working 
with our customers. We’re doing BOM analy-
sis for them and giving them options for cross-
ing. I’m meeting with a lot of them personally. 
We’re encouraging them to look at redesigns 
based on the lifecycle of their products to make 
sure that they have coverage for their end-of-life 
parts. Murata put out a notice earlier this year 
on end-of-life a lot of parts; March of next year 
is the last buy. When that hits in March, there 
will be a big flood, and I believe the lead times 
will move out further than they are today when 
all the customers that haven’t acted realize that 
they’re not going to get these parts. Murata is 
the biggest player and has somewhere between 
30–40% of the global market share. We’ve 
already received notice from other manufactur-
ers like Temic and ABX that they’re not pulling 
out of those parts, but that they can’t handle 
the additional requirements that are going to 
be coming at them. So, I believe there’s a major 
problem coming the first of the year. 

Feinberg: I’ve had a few very slight indications 
that there are a few OEMs considering doing 
what was done back in the ‘60s and ‘70s and 
starting to do their own fabrication and assem-
bly. That’s something they went away from 

totally. Have you heard of any that are 
considering doing a little of that?

Martin: Yes, we’ve heard some pulling 
it on the semiconductor side. Now, the 
MOSFET MLCCs went on the semicon-
ductors like the MOSFET-type prod-
ucts. We’ve heard that a couple manu-
facturers are pulling some back in; 
some CMs may be pulling some but in 
smaller amounts.

The other problem that we’re hear-
ing is that the three main fabrica-
tion manufacturers sitting in Taiwan 
are experiencing ingot shortages, so 
they’re having some supply problems 
on their end. I just read a notice on 

TSMC, the largest, that they brought a new 
machine online. The machine had a virus, and 
they lost their whole run of wafers; it delayed 
the ViaLinks parts until the fourth quar-
ter, so there are a lot of them. I think every-
body’s trying to go through the same type on 
the semiconductors so that they can pull those 
back in-house—probably easier.

Yageo, when I was there, told us the resistors 
are experiencing raw material issues, which 
may be driven by the Chinese environmen-
tal requirements that they’ve put in. They’ve 
been closing quite a few of their suppliers 
due to water and air purity requirements. 
They’ve had issues with the metal, paper, and 
substrates that they use. They’ve had quite a 
bit of issues just getting raw materials for the 
resistors. Yageo is your biggest resistor manu-
facturer, and Murata is your biggest capaci-
tor manufacturer, so there are levels of supply 
chain issues all the way through. There are raw 
material and capacity issues. They’re moving 
to support the higher needs of the automotive 
and handheld sets. They’ve shifted lines down 
away from the industrial sector, and there are 
a lot of different things happening all at the 
same time.

Feinberg: There’s even a tremendous difficulty 
for getting laminate. There are long lead times 
for PCB fabrications to have laminate just to 
make the circuit boards.
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more short-term problems, though. I don’t think 
those are going to be a long-term issue for this.

The tariff issue has just really made a bad 
situation even worse. We track the tariffs 
because we’re global and deal with tariffs from 
all different directions. One of the things we 
found out was since we’re primarily a distri-
bution customer is that all of the distribu-
tion inventory is warehoused in the U.S. Even 
though Canadian companies warehouse all 
of their goods in the U.S., that makes them 
subject to tariffs. 

In our China facility—because we have U.S.-
based customers—there is special manufactur-
ing pricing that can only be obtained if we buy 
it through the U.S. We have some programs that 
we still have to buy parts out of the U.S., which 
are now subject to the tariffs. List 1 caught the 
electromechanical and the LED—not the diode, 
but the LED. List 2 has pretty much caught all 
of the electronic components out there, so it’s 
now affecting all of them. Through the distri-
bution channel, they are working on mitiga-
tion strategies for Canada, Mexico, and China, 
so they won’t have the tariffs pass through. We 
have three main ways the tariffs are coming at 
us. Right now, we know of 14 manufacturers 
who are the importer of record and are embed-
ding the tariff increase as a price increase. 

We’ve seen price increases on some compo-
nents as much as 80%, so they’re putting the 
price increase and tariff together. We have some 
parts that the distributors are the importer of 

record. They are mitigating most of 
those through doing a free-trade zone, 
duty drawback process, or utilizing a 
warehouse in Guadalajara, depend-
ing on who the distributor is. The last 
way the tariffs are coming at us is that 
the manufacturers are the importer of 
record. They invoice the distributors, 
who invoice us. In that case, where it 
gets complicated is that the manufac-
turers that are invoicing are invoicing 
at the book cost—not the debited or 
final cost.

Where you may have a special price 
for 75 cents, the book cost is $1.00. 
You’re going to pay the tariff on the 

Martin: We had that problem last summer 
where they couldn’t get the foil sheets to build 
the laminates because they were going toward 
batteries and electric vehicles. We haven’t had 
a lot of fabrication issues recently. Most of our 
suppliers in China are back to near normal lead 
times—about six weeks for those. They had 
jumped up to over 10 weeks last summer, and 
prices escalated. The prices have come back 
down and stabilized a little bit and the lead 
times dropped down. Most of those, at least 
with our suppliers, have been fixed on that 
end. However, we continue to run into trou-
ble with passives, resistors, capacitors, and 
discrete items like MOSFETs, diodes, and those 
types of devices. That’s what’s giving us a lot 
of hard work. 

Barry Matties: Some companies anticipated the 
shortage for the capacitors and started stock-
piling in early 2017—maybe even before. When 
you look out, what other shortages should 
we be looking at that people should consider 
stockpiling?

Martin: Right now, the resistors and MOSFETs 
are the next thing, which have just come up 
as being real problems (other than Vishay and 
Panasonic, which have been a problem all 
along). I think you’re looking at the discrete 
items. Their lead times have jumped up a lot, 
which we’re starting to see. We’ve had quite a 
few MOSFET issues pop up. I think those are 
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trying to start from scratch and pull in parts to 
wait for lead times. 

Somebody needs to put those on order. The 
reality is that unless there are non-cancel-
able, non-returnable parts, you can cancel or 
reschedule within 45 days typically without 
any problems. If they’re some of the really hot 
parts, you have no liability. There are a lot of 
strategies that you can go with if you have a 
design coming, but you have to think ahead on 
planning the supply chain. 

Shaughnessy: It sounds like they just need to 
stay on the ball. 

Martin: There’s no silver bullet. 

Las Marias: When it comes to supply chain, one 
of the issues is counterfeit components. Now 
that the industry is facing this severe shortage, 
do you expect an increasing number of coun-
terfeit components in the market?

Martin: Absolutely. That’s one of the things 
that we talk to the customers about. The 
grey market is actually drying up. A number 
of manufacturers have shut the back door 
for the grey market suppliers—the indepen-
dents. Further, some distributors have shut the 
front door, so they can’t order from their sites. 

The amount of inventory that’s still available 
through the grey market is getting tighter and 
tighter, which means your risk of counterfeit 
goes up.

We have a small set of approved indepen-
dents that we’ve audited. Each of them has 

dollar—not the 75 cents—so it’s a real chal-
lenge right now. We are capturing the harmo-
nized tariff and HTS codes on all of the parts. 
We ask for the country of origin when we place 
an order. And if we have an option to use a 
country of origin other than China, that’s where 
we’re going, even if the price is a little higher. 

We are hearing that the manufacturers who 
already have sites outside of China are looking 
at rescheduling their business for goods based 
in North America to sites outside of China. 
We haven’t seen a lot yet, but we’re hearing 
it’s happening. For our U.S. facility, we’ll be 
very carefully looking at who the manufactur-
ers are and where it’s coming from. If we have 
options to avoid this 25% tariff, that’s where 
we’re going. 

Andy Shaughnessy: My readers are primarily 
designers. Let’s say you have a product coming 
out next Christmas in 2019. Other than stock-
piling, how do you plan for the future? What 
should they do to try to get ahead of this?

Martin: When I meet with engineers, I tell them 
if it’s a brand-new product, design it in the 
smallest case size possible; 0201s and 0105s 
are your best bet. In those cases, if you can 
approve automotive grade, you have a better 
shot of getting parts. They tend to be a little 
higher priced, but you can still get parts in the 
automotive grade. If you can’t design it, you 
need to offer as many alternatives as possible. 
The worst thing you can do is come out with 
one sole-source part because you will ulti-
mately have supply chain problems at some 
point, whether it’s today or later. 

What we ask our customers to do before 
they stabilize and while they’re in the process 
of design is to let us analyze their BOM. We 
use IHS Connect software as a predictive 
modeler. What we like to do is work with them 
while they’re still in the beta stage. If you have 
a partner that you’re going to work with to 
outsource your product, you need to give them 
the authority to place parts on order as soon 
as you qualify them, so that you can at least 
get in the pipeline. It’s more successful to pull 
in parts once you have them pipelined than 

The amount of inventory that’s 
still available through the grey 
market is getting tighter and 

tighter, which means your risk 
of counterfeit goes up.
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independent labs that they work with for qual-
ity checking. The distributors are now requir-
ing that they are authorized to do destructive 
testing because of the high risk of counterfeit-
ing. We haven’t seen any counterfeit material 
yet, but we are very cautious and watchful for 
it.

Las Marias: What can you advise our readers 
when it comes to these issues in the supply 
chain?

Martin: They need to forecast. Even if it’s not 
100%, you need rolling forecasts for 52 weeks. 
We understand that customers do have that 
much visibility, but they need to give their part-
ners as much visibility as possible. A 52-week 
lead time is pretty standard. Every BOM has 
components now that are over 40 weeks 
long—every one of them. That doesn’t mean 
that we can’t still find parts, but when the grey 
market, available inventory, and distribution 
channel dries up, there will be no parts. You’ll 
be forced to wait for it. The customers who are 
in the best position are doing rolling forecasts. 
They update it monthly out 52 weeks.

When their partner gives them an alter-
nate component, they need to approve it very, 
very quickly. Usually, if it’s in the grey market 
these days, it’s gone within 24–48 hours. If the 
customer takes a week to approve it, the inven-
tory is gone. The next time we find it, the price 
may be up. I would suggest that they buffer 
critical stock components and authorize addi-

tional buffer stock on the allocated compo-
nents. Then, look at a redesign for the smaller 
case sizes. If the lifecycle of their product has 
three to five years remaining, they may want to 
look at putting an additional buffer for the end 
of life. If their product lifecycle is eight to 10 
years or more, then they really should look at 
redesigning the small case sizes so that they’ll 
have sustainability.

Finally, they need to look at an alternate type 
of materials. On the MLCC, you can typically 
replace several ceramic chips with a tantalum 
chip. Although there are some lead time issues 
in tantalum, it isn’t nearly as bad as ceramic, 
and there’s the newer technology—the poly-
mer. If they see their product is 35 volts or 
less, they need to look at potentially a differ-
ent product other than ceramic. They can get a 
four to one placement on the polymers, but it 
only works if it’s 35 volts or less. On the Vishay 
CRCW series resistor, if they can take the non-
automotive temperature range, you can add a 
C to the end of the part number and those lead 
times drop to approximately 12 weeks from 80 
weeks. There are a lot of things that they can 
do to help themselves.

Matties: Are there other strategies designers 
can use? You mentioned the lower case size, 
which makes sense, but are there other strate-
gies the designers can employ to combat this?

Martin: Yes, if they generally just look for long-
term production, there is a huge technology 
shift that’s happening right now. We’re at the 
beginning stages of it now. I think it’s going to 
accelerate where the industry is going smaller. 
So, a designer needs to look at using the small-
est size parts that they possibly can. Designers 
tend to use the parts that they’re comfortable 
with. It is not unusual when we see a brand-
new design that it has obsolete components.

That’s one of the reasons we suggest to 
our customers to let us review their compo-
nent list before they finalize the design. We 
can offer suggestions to them on alternative 
components given the same form, fit, function, 
and placement. It’s designing for the supply 
chain. There are a lot of things that they need 

Panasonic.com

Polymer technology, an MLCC alternative.

Polymer technology, an MLCC alternative.
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to look at designing for the long-term supply 
chain. More and more devices are going to 
become electronic, so the market itself is going 
to continue to expand, making it increasingly 
difficult to get larger parts. That’s what I would 
tell designers.

Matties: Do you have designers on your 
employee list as well, and do you offer that as 
a service?

Martin: No, we work with outside services if 
a customer needs design. I have component 
engineering on my side that reports to me. We 
do a lifecycle analysis on the component using 
predictive modeling, and it’s on a scale of one 
to five. I tell designers that unless you’re in 
the leading-edge technology, you want to stay 
away from parts in lifecycle one. Those are 
brand new parts, and they’re not accepted in 
the market. The prices are very high, and there 
are very few manufacturers. 

If you’re putting in a new design, you want 
to look for a lifecycle two to three and a half. 
A two means that it’s starting to grow, more 
manufacturers are coming in, prices are drop-
ping, and supply is higher. Lifecycle three is 
when the greatest number of manufacturers 
are there. It’s at its lowest price point, and it 
gives you the largest supply chain opportunity. 
Once you start dropping below three and a half 
or four, the parts decline, manufacturers move 
out of the market, and prices go up. And, of 
course, five is obsolete. 

If you’re doing a new design, in the BOM 
analysis we do for customers, we show them 

the lifecycle of the parts and say, “You have to 
know the lifecycle of your end item. How long 
and how does it match with the lifecycle of the 
components?” But if you’re in a new design 
and looking at components that are already 
headed towards the declining stage, you will 
have supply chain problems.

Matties: You’re right. Designers should be 
aware of this fact at the beginning. 

Martin: In my experience, most of the engineers 
are somewhat insulated from the supply chain 
so that they really don’t know the lifecycle of 
those components. However, it’s probably the 
most critical aspect in a new design to make 
sure you have sustainability on it.

Matties: How many designers contact you with 
the BOM review before they do their designs? 

Martin: We’ve been pretty aggressive at doing 
these BOMs. We do two things for our custom-
ers including a BOM health analysis, where we 
do the lifecycle of the parts and show them the 
MLCC situation. On those MLCCs, I’m crossing 
Murata’s end-of-life list to all of their compo-
nents by the voltage, microreference, and 
dielectrics. We tell them which are going to 
be their troublesome long-term parts, and we 
also do an inventory and bumper stock model 
where we pull in the market lead times.

When I do these with customers, it opens 
their eyes. With the customers that we’ve done 
it with, they push pretty hard on their inter-
nal design teams to be very aware of what’s 
happening and get ahead of the curve. It is 
effective when it’s done.

Nolan Johnson: From where you sit, how would 
you recommend the designers get more of that 
information? Obviously, once they’re doing the 
analysis with you on what they think is their 
finished design, any problems may cause them 
to have to go back and do a complete rede-
sign. Hopefully, it’s not that serious, but that’s 
sort of the dynamic that’s getting set up here. 
If they can make better decisions in the design 
tool and give you a better BOM and design 

I tell designers that unless 
you’re in the leading-edge 
technology, you want to 
stay away from parts in 

lifecycle one.



JANUARY 2019   I    SMT007 MAGAZINE     51

the next 12 months on that end of the spec-
trum. This makes it difficult to do forecasting 
because the major pieces of information that 
would be very helpful with forecasting are 
being held very close to the vest by the big 
OEMs, as they should. 

Martin: I can see that, particularly on some of 
your consumer goods. However, most of the 
types of products we work on are more indus-
trial. They tend to have more forecast visibility. 
Most of them are not leading-edge technology. 
The handset industry drives the component 
market. Wherever they go, that’s where the 
rest of us end up going too. But the rest of the 
customers—the industrial base customers—
tend to have much more visibility or predict-
ability than the latest designs. Most of them 
are not earth-shattering designs that come out. 
They’re enhancements or improvements to 
what they’ve already offered.

Matties: Where are you located? 

Martin: I’m physically located in Tampa, Flor-
ida. I work remotely and travel.

Matties: Good for you. We’re a virtual company 
as well, so we have people on this call from all 
parts of the world right now. 

Martin: I appreciate all of the attention we’re 
getting, and I hope you find it helpful.

with up-to-date parts, where 
should they go to be effec-
tive in that?

Martin: With most of the 
designers, the distributors 
call on them. That’s where 
they get their sample parts 
and that type of thing. They 
should ask their distributors 
for the lifecycles because 
they have that informa-
tion. They can use a soft-
ware service. There are two 
of them: Silicon Experts and 
IHS Connect. Both are excel-
lent software. The distributors themselves 
have this information and should work with 
their supply chain if they don’t have it. 

What I used to do a lot of was have lunch-
and-learn meetings when I was on the OEM 
side. I’d bring in distributors. But in this world, 
and the way the technology shift is happening, 
they have to get ahead of this. It is not design 
as usual. As I said, there is a huge technol-
ogy shift that is picking up speed. If they don’t 
know the lifecycle of the components, they 
will be looking at major problems very shortly.

Feinberg: First of all, let me compliment you. 
You’re extremely knowledgeable about your 
topics and very well prepared. It’s just a delight 
to have this conversation with you. 

Martin: Thank you.

Feinberg: The other comment I have is on the 
forecasting. One of the things that makes fore-
casting so difficult is that a lot of the compa-
nies, the OEMs, don’t and can’t always talk 
to each other. Therefore, they kind of take 
each other by surprise, which they should do 
if they’re trying to compete. I think a good 
example of that is Apple has just announced 
a set of new iPhones that are truly amazing in 
design, but they got caught a little bit behind 
Samsung, who is pushing 5G at a rate much 
faster than anyone thought would happen. 
All of a sudden, everything could change in 
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That’s coming at us. And 
then, come 2019, I believe 
the lead time for the larger 
case sizes of MLCCs is going 
to go out further than it is 
right now. That’s going to be 
a huge problem.

Matties: It’s not just manu-
facturing capacity alone, it’s 
actually a shortage of the 
equipment to produce them. 
There’s not enough equip-
ment as well.

Martin: Yes. I was at Vishay 
in China this June, and they told me they 
had equipment on order for a year, and they 
had pushed it out because the manufacturer 
couldn’t get parts. 

Matties: It’s a deeper supply chain issue beyond 
just the floor space.

Martin: Exactly. The manufacturers can’t get 
the machines to make more parts because the 
machine manufacturers can’t get the parts.

Matties: Thank you very much, Stephanie. This 
was very informative.

Martin: Thank you. SMT007

Matties: Very much so. Is there anything we 
haven’t talked about that you feel we should 
cover? 

Martin: As I said, we’re fighting tariff issues. 
We’re mainly waiting for manufacturers to 
move. I think there’s going to be a big move 
on business out of China to other regions to 
mitigate the tariffs. It hasn’t really had a huge 
impact yet, but I think it’s coming. I think it’s 
going to have a significant impact in a few 
months. Right now, the distributors have been 
really good. They’re absorbing what they can’t 
mitigate for us, so it’s going to have a huge 
impact with the manufacturers on what they 
choose to design and which products we buy. 

At the recent electronica show in Munich, Germany, 
I-Connect007 Technical Editor Pete Starkey met with Jade 
Bridges, global technical support manager at Electrolube, 
to discuss how to manage thermal interfaces 
for maximum heat transfer efficiency, and the 
latest developments in their thermal manage-
ment materials. She also provides an update 
on conformal coatings, and the trends they 
are seeing in the market.

“The LED industry is one we’ve focused 
on a lot where efficiency is key. The automo-
tive industry is another important area—basi-

cally, anywhere they need good heat dissipation. Electric 
vehicles are a key example in the automotive industry, 
as well as battery packs,” said Bridges. “We’ve looked at 

the requirements of these industries and how 
they differ from what we were doing 10, 15, 
and 20 years ago. It’s a growing market, and 
the range of applications is expanding, so we 
decided to invest in a thermal management 
specialist team that solely concentrates on 
that area. We have chemists developing new 
technologies and making our current technol-
ogies even better.”

Electrolube on Managing Thermal Interfaces and Conformal Coatings

Jade Bridges
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Feature Interview by Barry Matties 
and Nolan Johnson

I-CONNECT007

Barry Matties and Nolan Johnson talk supply 
chain trends for traditional board fabrication 
houses. High-mix, low-volume manufacturers 
can often be looked to as bellwethers for the 
industry. Matt Stevenson, director of market-
ing at Sunstone Circuits, shares his take on the 
current market.

Nolan Johnson: Matt, we wanted to chat with 
you to get some deeper background on issues 
around the supply chain from a fabricator’s 
point of view. As you’re probably aware, a lot 
is going on right now in the industry, espe-
cially around components and manufactur-
ing. Major industry sectors like automotive, 
military, medical and cellphones seem to be 
driving the supply chain for components and 
availability in some pretty huge ways. We hear 
this a lot from contract manufacturers. What’s 
Sunstone’s perspective on the supply chain 
issues? How are you seeing them affecting the 
fabricator’s daily life?

Matt Stevenson: From the PCB fabricator stand-
point, we haven’t yet seen any direct impact 
from the part shortages. However, when we 

Sunstone’s 
Matt Stevenson 

on 
Supply Chain Issues 

in Quick-turn 
Fabrication

do have the opportunity to quote a full turn-
key type of job for customers where we use 
Screaming Circuits, our contract partner, we do 
see delays and issues in getting those quotes 
turned in a short amount of time, as well as 
not being able to quote the entire BOM in any 
feasible manner. So, we are seeing some issues 
with customers having to try and source parts 
themselves, especially the caps and ceramic 
parts that are causing a lot of the issues. Our 
assembly partner looks at the main catalogs of 
Digi-Key, Mouser, and a couple of their other 
approved component distributors. They have 
not necessarily searched high and low on all 
the boutique distributors to see if they can find 
it there in their process. Sometimes, this can 
lead to dialogs with a customer because they 
can find the part in question with a Google 
search, but have they vetted the legitimacy of 
the supplier or where these parts originated?

Barry Matties: Matt, have you noticed a reduc-
tion in the quote volume? Because we’re hear-
ing that some people are just slowing their 
processes down in terms of even ordering 
boards because the lead times are so great.
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Stevenson: We have not really seen a noticeable 
reduction in quote volume. We are still trend-
ing within the lines of our historic numbers 
for quotes received on a daily and weekly 
basis. We have seen some changes in customer 
behavior with the number of turn-key quotes, 
which has probably increased for us recently 
with people potentially trying to find a supplier 
who’s able to actually do all of that rather than 
them trying to source parts here and boards 
there, and assembly over here. 

Matties: That’s probably becoming a much 
more demanding role; it sounds like they just 
want to ship that over to a single source.

Stevenson: Yes, and it seems like their toler-
ance for longer lead times, etc., has decreased 
as a result. A lot of the customers want a two-
day board lead time, and they want a two-day 
assembly lead time. If it takes them four days 
to get parts, they’re not happy about these 
kinds of things.

Johnson: Matt, is it fair to say then you’re not 
seeing any impact on your fabrication raw 
material side?

Stevenson: Exactly. The components, tariffs, 
and all of the other things that have been going 
on in the industry affecting a lot of the electron-
ics have not directly touched Sunstone. We do 

source some of our materials overseas, lami-
nates, chemicals, etc., but at this point, all of 
our suppliers have either found a way around 
some of the tariffs (i.e., using Taiwan as their 
manufacturer), or if they do have to source 
some of their materials on Mainland China, 
they absorb the tariffs as part of their supply 
chain. They’re honoring all of the contracts 
that they had with us without adding any addi-
tional processing or tariff-related fees. At this 
point, we’re not really seeing our supply chain 
being affected by the tariffs and component 
shortages.

Matties: What about the lead times for your 
laminates suppliers? Is that an issue associated 
with some of the high-speed stuff?

Stevenson: The high-speed stuff has been a 
problem since before the tariffs, etc. It’s been 
about a year since Rogers, our main supplier 
of the high-speed stuff, had a lot of the duroid 
materials go to 50- or 75-day lead times. As a 
result, we had to start ordering ahead of time 
on those materials that we knew we were going 
to use on a regular basis. As far as our FR-4 
laminates, we haven’t seen any changes. Our 
suppliers usually stock a pretty fair amount 
domestically, and then they have their own 
processing facilities, so they can press mate-
rials as needed and are not held hostage by 
longer lead times in Taiwan.

Matties: Rogers is one company 
that has a notable long lead 
time. Now, we’re seeing other 
suppliers come in with new 
laminates that they’re calling 
drop-in or replacement lami-
nates. How does that work in 
the supply chain there? Is this 
something that you can recom-
mend to your customers, or 
are they just bent on having a 
particular brand regardless?

Stevenson: We can do some, 
and we have done some recom-
mendations as far as using 
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another supplier that has one of these drops 
in laminates. But it really needs to be driven 
from the OEM and customers to the laminate 
suppliers. They put numbers on their prints 
calling out a specific laminate, especially in the 
high-speed stuff, and they don’t want substitu-
tions. They’ve done their modeling and testing 
at that specific material, and the line, width, 
spacing, arcs, and everything are done directly 
with that that DK in mind as well as the dissi-
pation factors, etc. They are not really willing 
to do a lot of substitutions.

That being said, we are in the midst of doing 
some exploratory surveying with some of the 
people especially in the RF type of industry to 
find out what their overall tolerances are when 
prototyping for using these other materials. Is 
close good enough for prototyping as opposed 
to their production builds or their preproduc-
tion? We want to find out if we can start push-
ing some of those other types of laminates from 
a prototype standpoint and get the engineers 
a little more comfortable with using some of 
those other laminates up front in their design 
process.

Johnson: Matt, would you go so far as to say 
that maybe there’s some improvement in the 
supply chain for your materials?

Stevenson: I would say we haven’t seen any 
change, positive or negative on our core lami-
nate FR-4 type materials. Pricing, lead times, 
and availability have been the same for us. 
Rogers is getting a little bit better. Some of 
those 70-day lead times have come down to 
50 or 35 in some cases, but they’re still pretty 
expensive. We still have to really plan ahead. 
So, I wouldn’t say that things are improving a 
whole lot, but there are signs of them getting 
better.

Matties: When you look at supply chain 
management, what do you think is the great-
est challenge overall for PCB fabricators?

Stevenson: For a fabricator, I think we’re a 
little at the whim of the designers depend-
ing on what their supply chain challenges are. 

We have seen an uptick in shorter lead time 
builds based on the struggle of sourcing parts, 
and when they finally source the parts, then 
they’re in scramble mode to get everything 
built before they do a respin or something to 
change component footprints or values on their 
part. As far as materials go, we’ve been pretty 
much unaffected at this point. Our transporta-
tion suppliers have been good. In fact, we’re 
getting some reductions in our freight and 
transportation costs going forward.

Pricing and availability for laminate materi-
als haven’t really changed for us a whole lot 
over the past year. Chemicals have been read-
ily available, so Sunstone hasn’t seen much of 
an impact thus far from any of the challenges 
in the supply chain.

Matties: When people are ordering or working 
on their boards, how often do they commu-
nicate with you before ordering? Or do they 
simply give you the design and wait for a 
quote?

Stevenson: The vast majority of our custom-
ers don’t communicate with us up front. 
Sunstone’s reputation and business model 
has been, “Submit your completed files, and 
you’ll get what you ordered.” It’s a great model 
for prototyping and speed of delivery. As we 
continue to increase our engineering staff and 
expertise along with our manufacturing capa-
bilities, we are seeing a slight shift in customer 
behaviors. We’re getting some customers that 
have really adopted some of our technical 
resources as go-to people. But the vast major-
ity of them still just submit their designs in 

Chemicals have been readily 
available, so Sunstone hasn’t 

seen much of an impact 
thus far from any of the 

challenges in the supply chain.
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a completed fashion and then expect quality 
boards on time when they want them.

Matties: Now, part of the supply chain chal-
lenge that we see and have been talking about is 
the quality of the data that a designer provides 
a fabricator. Often, we’re hearing that 99% of 
the required data that a fabricator needs is not 
provided, and that to even get a quote, there’s 
a lot of communication that has to go back and 
forth to get this data. Do you experience that 
as well?

Stevenson: Not at that type of level. For the 
majority of our incoming quotes and orders, 
we have the majority of the data available for 
us to manufacture the boards from Gerber and 
drill files, netlists, etc.

Matties: So, are you saying that they supply you 
all the drill files, netlists, and everything that 
you need when they first submit for quotes? 

Stevenson: The majority of them. There are 
some that will do just a fabrication drawing 
and request budgetary quoting. There will also 
be others where the majority of the files are 
there, but they may be missing a solder mask 
or silkscreen file, etc. But generally, when our 
customers approach us for a quote or an order, 
their file sets are in pretty decent order.

Matties: Are you saying that they’re mostly 
100% complete?

Stevenson: More often than not.

Matties: That’s interesting. Why is that?

Stevenson: Now, that doesn’t say that they’re 
100% accurate and that we can just go and 
move forward directly with those set of files. 
Sometimes there’s conflicting information 
with what they’ve asked for and what they’ve 
provided.

Matties: Of the data that you get, how many of 
that 100% are incomplete or not accurate?

Stevenson: We probably put somewhere in 
the neighborhood of 25% of all of the orders 
on hold for one reason or another due to the 
files. That could be something as simple as, 

“You didn’t order a cut-out, but I 
see three in your design file. Do 
you want those?” It could also be 
that their print says ENIG, and 
they ordered tin-lead. The files 
themselves could be completely 
accurate, such as they just didn’t 
represent it properly in their order 
or request for a quote. 

Matties: When you do get a file 
that’s inaccurate in terms of meet-
ing a cycle time, how much impact 
will that have on cycle time?

Stevenson: Typically, Sunstone 
has tried not to have those holds impact the 
lead time on an order, but that really depends 
on how responsive the engineer is to the hold 
request. If they’re able to update their file and 
send it to us within the day, generally, that’s 
not going to impact the lead time unless we’re 
talking one-day lead time as it is. Overall, we 
try not to pass that on unless it is something 
that’s a multiple-day delay or really changes 
the scope of the order.

Johnson: Does that attention change once you 
have a customer that’s moved from more of a 
“run-as-sent” order to a more production order 
with you?
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Stevenson: Yes. When the amount of strin-
gency on the order increases, then we do need 
a little bit more time on average to make sure 
that the customer is getting what they had 
intended. As a run-as-sent product, we’re able 
to accelerate those through the shop. We can 
eat 12 or 24 hours of hold time and not have 
it impact those orders. But when the scrutiny 
on the manufacturing floor has to be a little 
bit higher—like we’re looking at print notes 
and customer specifications, and they’re actu-
ally looking for IPC-6012 Class 2 or 3 require-
ments—then we do need to pass the time on 
to the customer, especially on the shorter lead 
times. On a three or two week, generally not, 
but with something that’s a week or less, we 
may have to add a day here or there depend-
ing on the holds.

Matties: What trends are you seeing in the tech-
nology in terms of what people are ordering? Is 
it growing in density or is it layer counts? 

Stevenson: Our run-as-sent service is kind of a 
model where, “Just send us your files, and we’ll 
build what’s there. We’re not going to scruti-
nize the design or manufacturability.” If you 
have a three- or four-mil trace, we’re basically 
going to build it as is, and the outcome may not 
always be perfect for those parameters outside 
of the service capabilities. That type of prod-
uct has remained relatively unchanged over 
the last few years. About two years ago, we did 
open up the layer count from a six-layer to a 
14-layer maximum, and we have seen people 

take advantage of that on some higher 
layer counts where they’re prototyping. 

Density is getting tighter on that 
type of product, some of it’s probably 
due to changes in our pricing model. 
They’re able to get those tighter pitch 
parts through our run as sent services 
where that required a full NRE build, 
etc., before. So, we are seeing a shift 
towards tighter pitch, smaller holes, 
more surface-mount components, and 
a lot fewer through-holes. If you look at 
our product overall, some of that is our 
own doing—we’ve done it by design—

and some of it is the industry and where things 
are going.

Matties: In terms of your manufacturing 
processes, what sort of investment in technol-
ogies are you looking at right now?

Stevenson: In 2017, we spent a lot of money on 
equipment. We bought an LDI. We upgraded 
our soft gold to accommodate a lot of the RF 
products. We updated our ERP and websites, 
etc. We added a new Orbotech AOI this year, 
which has been great. 

In 2019, we have several capital equip-
ment purchases scheduled already to help 
elevate our current technical capabilities as 
well as update our existing processes. But we 
have noticed that more and more high-speed 
designs, even these short little lines, require 
impedance control to keep the clock times 
accurate without the signal-loss and bounce-
back effects. So, we are upgrading our technol-
ogy there for 2019. 

Matties: So, that’s a trend that you’re seeing on 
the types of products being ordered?

Stevenson: Exactly. There are still quite a few 
prototypes and designs that don’t require 
controlled impedance, but it is becoming table 
stakes if you will.

Johnson: That’s why there’s a move to more 
high-speed type designs throughout the indus-
try.



http://iconnect007.com/ads/links.php?id=10249


62     SMT007 MAGAZINE   I   JANUARY 2019

Stevenson: Yes, even using classic FR-4, which 
can be done, they still have to control those 
line widths and impedance.

Matties: It’s certainly significant enough for 
you to invest quite a bit of money on the tech-
nology.

Stevenson: Yes. When we started this project, 
an engineer involved said, “We just need to 
implement a quick testing solution.” We did 
some further research and determined if we’re 
going to do impedance, we have to go all the 
way in. We have to have the upfront model-
ing and feedback from our manufacturing floor 
on press thicknesses of dielectrics and line 
width tolerances, shapes, and TDR values, and 
we need to etch to impedance. We no longer 
expect engineers to model to the tolerances 
and hope the impedance is going to come out 
at the end. We need to be proactive and make 
sure that we’re adjusting line widths as needed 
to make those impedances happen rather than 
just testing and hoping.

Johnson: That might circle back around to 
having orders and conversations with your 
customers. More complexity in this area could 
increase the number of holds and conversa-
tions you have to have. 

Stevenson: Exactly. We’re going to have some-
body up front that is very well versed in imped-
ance and able to have those conversations 
intelligently with our customers to make sure 
that we’re getting what they need. It may also 
impact our cost of goods sold and our over-
all inventory levels having to carry more lami-
nate and prepreg thicknesses, different resin 
contents, etc., to be able to really optimize 
impedance for these customers. 

Matties: Thank you for your time today, Matt.

Stevenson: Thanks for the opportunity.

Johnson: Thank you. SMT007

Dr. Traian Cucu is the group leader of the Global Appli-
cations and Technologies Expert Group (GATE)—R&D—
at Alpha Assembly Solutions. In an interview with 
I-Connect007 Technical Editor Happy Holden, Dr. Cucu 
discussed low-temperature and lead-free 
soldering applications and advantages, 
and their recently published I-007eBook 
on the topic.

According to Dr. Cucu, everyone in 
the assembly industry is looking at low-
temperature and lead-free soldering for 
the many critical advantages that can 
be achieved by moving to a low-temper-
ature process. “The lower thermal 
energy that goes into a process allows 
for less mechanical and thermal stress 
on the components, which will have an 
impact on the long-term performance 
and life of the device itself automati-
cally. Again, the lifespan of an assembly 

will have an impact on the bottom line for all manufac-
turers,” he said.

Dr. Cucu explained that there had been a lot of work done 
in the past couple of years on the first generation of low-

temperature alloys. “Now, we are seeing 
the second generation—we might call it 
the second wave—of low-temperature 
alloys, and the third generation, which is 
looking to improve on those further.” 

With the second generation, the indus-
try is already close to the performance of 
the joint mated with a low-temperature 
alloy and that of a SAC alloy, according to 
Dr. Cucu. The third generation is already 
looking to improve even further for more 
benefits—including mechanical and ther-
mal—on top of all the advantages that 
we see by moving to a low-temperature 
assembly process.

(Source: Happy Holden, I-Connect007)

Dr. Traian Cucu Discusses Low-temperature and Lead-free Soldering

Dr. Traian Cucu
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Feature by Jamey Mann
KIMBALL ELECTRONICS

As we leave 2018 behind, it should be noted 
that the challenges faced by all consumers of 
electronic components in our industry this 
year have stretched teams both physically 
and mentally. We will continue to see pres-
sures across the supply chain through 2019 
and beyond, so there is no rest for the weary. 
Companies that fostered relationship growth 
and partnerships with the supply base when 
the market was tilted more to the buyer’s favor 
are proving to be more successful in attaining 
support during the current under-supply condi-
tions. The true test of a partnership can be 
examined when the market is out of balance. 
Relationship management should not be a tool 
used only when convenient or in need but 
developed as a core tenant of any successful 
supply chain management philosophy. 

It is highly suggested to have your supply 
chain management team work very closely 
with both the customer and the supplier base 
to ensure that a minimum of a full year of 
demand is covered. There is little to no abil-
ity for the market to absorb demand increases 
within this period. It is also highly suggested 
that you work closely with your customer to 
eliminate single-sourced commodity compo-

nents as a single source limits flexibility in the 
supply chain solution. The bottom line in this 
type of market is you must communicate often 
and thoroughly to ensure your needs are not 
only understood but also acknowledged.

Why Are We so Challenged?
The overall electronic component market 

remains in a state of under-supply related to 
many subsets of component categories. After 
years of continuing pressure of decreasing 
prices in a range of 4–8% per year, the market 
finally hit its breaking point in late 2016 and 
into 2017. Many suppliers delayed adding new 
capacity expansion due to the reduced profit-
ability driven by the continuous pressure on 
price reduction coupled with an over-supply 
market from 2011–2016. When you combine 
this lack of capacity expansion with greater 
electronic content within today’s markets and 
account for the expansion of all global econ-
omies, you create a perfect storm of events 
that has led us to the market today where long 
lead times, constraints, and allocations prevail. 

No Rest for 
the Weary: 

Supply Chain 
Pressures Are 
Here to Stay! 
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This three following items will provide a high-
level summary of some of the key constrained 
and allocated components.

1. Multilayer Ceramic Capacitors (MLCCs)
Due to underinvestment on the capac-

ity side as previously mentioned, along with 
increased content requirements of today’s 
electronics, the majority of manufacturers in 
the MLCC space are operating under alloca-
tion rules. Even as many of the major players 
in this market are currently adding capacity 
that equates to an approximate 15% increase 
in output, the market is projected to remain 
allocated through 2019 and into 2020. Book-
to-bill ratios are still running in the range 
of 1.5:1. Suppliers have also instituted price 
increases that range from 9–300% effective 
on all new deliveries after their respective 
increase announcements. These manufactur-
ers have eliminated special contract pric-
ing to franchised distributors as well, leaving 
them to buy at book costs, which is causing 
price increases in the range of 20–500% to the 
market. Some manufacturers are setting pric-
ing at the end of each month, quarter, or as 
material becomes available. 

2. Thick- and Thin-film Chip Resistors
Much like the underinvestment seen in 

capacitors on the capacity side, thick- and 

thin-film chip resistors fall in the same situ-
ation. Along with increased content require-
ments of today’s electronics, the majority 
of manufacturers in this space are operating 
under allocation rules. Bookings continue to 
exceed output with no improvements seen into 
2020. Price increases began in November 2017 
and persisted through the summer. Increases 
range from 10–25%. Distribution is also forced 
to buy at book prices, which inflates prices to 
their customers. 

3. Power Discretes, Mosfets, and Diodes
Raw materials for the backend have had a 

profound effect on component availability 
along with delayed capacity expansion within 
this commodity space, increasing demand, 
and availability of backend, package, and test 
capacity. Lead frames and packaging materi-
als also have long lead times or are allocated. 
Most manufacturers in this space delayed 
capacity expansion until it was too late to 
react. Lead times range from 30–52 weeks to 
allocation depending on the manufacturer and 
component. There has been significant invest-
ment in capacity expansion; however, avail-
ability of electronic equipment has slowed the 
deployment. The new capacity is projected to 
begin making a positive impact sometime in 
mid-2019. Price increases have been seen in 
the 5–15% range.
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Summary
These three categories lead the way in 

today’s market as highly constrained and 
underinvested commodity components. Histor-
ically, this type of market is better fitted to the 
memory devices that are prevalent in many 
electronics. The difference in the current and 
previous market cycles is that the situation we 
see today should more fittingly be classified as a 
trend as opposed to a typical market cycle. I say 
this based on the continued content expansion 
required by today’s electronics as compared to 
the slow expansion of capacity. Unfortunately, 
it looks like our challenges to support this trend 
are here to stay. SMT007

Jamey Mann is the director 
of global supply chain for 
Kimball Electronics.

Artificial Muscle Takes 
Origami to the Next Level
A team of engineers from  Bristol Robotics Labora-

tory  and  Engineering Mathematics  created an arti-
ficial muscle technology inspired by the ancient art of 
origami. Their invention uses electrostatic forces that 
zip structures together like a zipper on a coat. These 
structures can be made from any combination of insu-
lating and conducting materials such as metal, plastic, 
and even pencils and office paper.

“With electro-origami, we can replace electromag-
netic motors with light, scalable, silent alternatives,” 
said Dr. Majid Taghavi, one of the inventors of the tech-
nology. “Because electrostatic devices do not require 
high currents, they produce much less heat and can be 
much more efficient than electric motors.”

The research, published in Science Robotics, comes 
from the team who previously found fame with The Right 
Trousers  project where they developed smart robotic 
trousers to improve the mobility of older adults and 
people with disabilities.

Professor Jonathan Rossiter, who co-authored the 
study alongside Dr. Taghavi and Dr. Tim Helps at the 
University’s  SoftLab, sees many applications for this 
technology. “We believe electro-origami could be used 
in wearable devices that give you a boost in power and 
keep you physically independent in space applications 
to produce solar panels that fold away like tree leaves 
inside buds and even in robotic art where tactile surfaces 
and structures morph like living things,” he said.

The Bristol team aim to put electro-origami technol-
ogy into products within a few years and have been 
awarded follow-on funding to pursue commercial appli-
cations. They are already building on their impressive 
early-stage results to deliver the next generation of 
stronger, lighter, and faster electro-origami devices and 
artificial muscles.

(Source: University of Bristol)

Imagine an electrically 
powered device as thin 

as paper, as powerful 
as human muscle, and 
capable of lifting 1,000 

times its own weight.
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Feature Interview by Nolan Johnson
I-CONNECT007

Natasha Baker, CEO and founder of SnapEDA, 
an online parts library, discusses the benefits 
of transparency in online libraries to design-
ers, and discusses strategies on how to solve 
supply chain challenges, and more. 

Nolan Johnson: Natasha, can you give us an 
overview of what your company does?

Natasha Baker: My company is SnapEDA. We 
launched in 2013 and built the internet’s first 
parts library for circuit board design. SnapEDA 
is a place for engineers to access the libraries 
they need to build PCBs. Users can drag and 
drop symbols, footprints, and 3D models right 
from our website. There are many challenges 
to face when designing a circuit board in both 
the design and manufacturing process. Our 
mission is to remove the barriers and make the 
process more seamless when bringing a prod-
uct to life. 

Johnson: This is an emerging space in the 
entire PCB marketplace. How do you handle 
conversations around supply chain issues?

Baker: What we do is give engineers 
transparency into different areas that they’ve 
never had transparency in before, including 
where to find the part, how to select parts that 
have availability in the marketplace, how to 
substitute a part if it goes out of stock, and 
how can you find a part with particular speci-
fications. The biggest thing we’re giving engi-
neers is ready-to-use data, transparency into 
the quality of that data, and a view into the 
supply chain. We address questions such as, 
“Is this component available? Who has it in 
stock? Would this part be wise to put into my 
design, or is the component obsolete and I 
should not use it?”

Johnson: What are some ways that transpar-
ency might help your users and what are the 
bottlenecks your users are talking to you about 
in this area? 
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Baker: The most direct example is that engi-
neers can see right away whether an item is in 
stock or not, and how much it costs at various 
distributors. If it’s not in stock, we’ll recom-
mend one they can use with similar specifica-
tions and functionality, and even give them the 
CAD files. 

Johnson: The traditional way to specify parts 
is by performance characteristics, but now 
you have supply chain availability to consider. 
It seems like your customers can now shop 
for the functionality of a part appropriate for 
a particular design. Are these the dynamics 
you’re seeing from your customers?

Baker:  Definitely. Since we have built up a 
large database of vendor specifications, we can 
make recommendations for similar parts. If we 
see that the one that the engineer wanted to 
use (or maybe even currently is being used in a 
product that’s being updated) is obsolete, we’ll 
recommend one that is in stock that has spec-
ifications. This is a win-win, because no one 
likes to rework their design and have to scram-
ble to find a substitute part. 

Johnson: As a broker between the designers 
and the manufacturers, does your community 
have discussions about parts availability 
or counterfeit parts? If so, how do you 
communicate availability issues to your users 
and are you actively doing anything to identify 
counterfeit parts?

Baker: Yes, it’s definitely a concern for our 
community. Since we promote distributors to 
our community, it’s important that, we only 
work with authorized distributors. Since this is 

such a huge problem for engineers, we made 
the conscious decision to only work with 
trusted, authorized distributors. 

In the supply chain, we find ourselves in an 
interesting position because we’re engaging at 
this pivotal point where engineers are making 
their design decisions. Engineers look to us to 
make sure the components they choose are 
going to be right for their designs and that we’ll 
only link them to trusted sources. We now 
sell components directly from their websites. 
Getting components directly from the manu-
facturers is another way that engineers can 
guarantee they are ordering are legitimate.

Johnson: You’re involved in the conversation 
between the designers and the distributors who 
sell the parts in a way that hasn’t been done 
before. It seems like distributors could positively 
respond to you or see you as a disruptor. How 
would you describe the relationship between 
you and the distributor?

Baker:  We have a very collaborative and 
complementary relationship with distributors. 
Our website is a place to discover and design-
in components, but ultimately, we’re refer-
ring designers to distributors to buy. If you 
visit one of these distributors’ warehouses, it’s 
absolutely incredible the logistics that go into 
what they do. It would be very hard for any 
company, except maybe Amazon, to disrupt 
these companies. 

Overall, we want to help engineers discover 
components and design boards. We also want 
to connect people to the various places in the 
supply chain and help break down barriers 
without replacing anything that already exists. 
We’re not looking to replace anyone’s busi-
ness. We’re a new type of business model that 
hasn’t existed before. We’ve invented our own 
niche that  provides value to the vendors we 
work with and the distributors, which is why 
we’re seeing traction.

Johnson: Does it seem like the majority of your 
users are active in accessing your database?

Baker: Yes, we have a very active user base.

This is a win-win, because 
no one likes to rework their 
design and have to scramble 

to find a substitute part. 
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Johnson: Once they join and see the value, do 
they keep coming back to what you have to 
offer?

Baker: Absolutely. A lot of people don’t get 
what we do at first. But once they try it, they 
keep coming back because it’s a bit of a magi-
cal experience. 

Johnson: Is one body of your audience easier 
to integrate with than the other?

Baker: In the beginning, it was easier to work 
with distributors because they instantly see 
the value since people buy components. The 
vendor portion took longer, but now our value 
is clear to them. We’re working with them 
more. I’m excited about this because I feel like 
we can help them a lot.

Johnson: Where do you see your product going 
in the next three to five years?

Baker: There are so many things I want to do 
and that I’m so excited about, but I think I’m 
going to keep them up my sleeve for now.

Johnson: One thing we can take away from this 
conversation is that you have a pretty extensive 
roadmap for the next three to five years.

Baker: Yes. I feel like we haven’t even scratched 
the surface of where I want to go. Businesses 
can be hard because you always want to do so 
many things, but you can only do a portion of 
them. It’s a constant frustration.

Johnson: That makes sense, but it seems like 
you have a good strategy that’s disciplined 
and will keep you focused. Before we finish, is 
there anything else you’d like to discuss?

Baker: We’re working something really special 
for electronics engineers and PCB designers 
over here at SnapEDA, which is so much more 
than just a symbol and footprint library. Yes, 
we’re a company, but this is just as much a 
passion project for our team members, built 
out of our own experiences designing PCBs. 
We’ve made an incredible free product that 
saves engineers so much time, and we’re 
constantly improving it based on the feedback 
we get from our community. I’d definitely 
recommend that readers create a free account 
and give it a try!

Johnson: Sounds awesome. Thank you for your 
time, Natasha.

Baker: Thank you so much for the opportunity 
to be involved in this. SMT007

Chinese New Year (CNY or the Spring Festival) is China’s 
most revered and highly anticipated annual holiday and is 
observed by an estimated 1.4 billion people worldwide (or 
close to a quarter of the world’s population). The date of 
the festival varies from year to year depending on the lunar 
calendar with the 2019 celebrations marking the Year of 
the Pig scheduled to begin on February 5.

As China eagerly anticipates a fortnight of festivi-
ties,  electronics manufacturers  who source their PCBs 
from China will be bracing themselves for some significant 
logistical challenges.  The reason? Chinese factory work-
ers often work in coastal areas far from their home prov-
inces, so CNY offers a rare opportunity for some precious 
family time.

While the official holiday only lasts for around 10 days 
(five working days, plus the weekends either side), suppli-
ers typically wind down their operations one to two weeks in 
advance of the holidays to allow plenty of time for workers to 
travel the often vast distances back to their inland villages. 
And most factories aren’t back running at full capacity until 
at least a week after the holidays officially end.

It’s also not uncommon for factories to resume production 
with as little as a third of their original workforce; some work-
ers simply never return at all. Uncertainty about staff levels 
after the holidays is a very real obstacle for Chinese facto-
ries if they’re forced to replace or retrain workers after CNY, 
and can lead to potential quality issues for manufacturers.

(Source: Neil Sharp, JJS Manufacturing)

How to Avoid Supply Chain Disruption this Chinese New Year
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the group members do not all have curly hair! 
The name was chosen around 2008 by a group 
of engineers from aerospace, defense, and 
harsh environment (ADHE) organizations.

Sales of Military Antennas to Reach 
$1 Billion in 2018 E
The report forecasts a steady decadal growth 
rate of 4.9% for the military antennas market, 
with revenue slated to reach $986.8 million by 
the end of 2018.

Drones Can Now Flap Wings, Ride Wind 
Currents Like Birds E
The next generation of unmanned drones will 
act more like birds than machines, thanks to 
new research.

First Lockheed Martin-built Next-generation 
GPS III Satellite Responding to Commands E
A major milestone in the U.S. Air Force’s plan to 
bring new technology and capabilities to the GPS 
constellation, the first Lockheed Martin-built 
GPS III satellite began “talking” with engineers 
and operators from ground control, as planned, 
following its successful launch this morning.

Marsquake Sensor Lands Safely 
on Red Planet E
A Marsquake detector designed in part by 
Imperial engineers is set to help reveal Mars’ 
inner structure.

NASA Looks to the Future, Seeks Next 
Level Visionary Aerospace Concepts E
NASA is looking for trailblazing ideas that could 
one day change what’s possible in space. The 
NASA Innovative Advanced Concepts (NIAC) 
program is seeking Phase II proposals for the 
continuation of Phase I research studies.

Standard of Excellence: Preparing Your 
Vendors for the Future E
Now, it’s time to talk about the future with 
your PCB vendors. Referring to our previous 
columns, if you’ve done everything right so 
far, you will now have a strong working rela-
tionship with your PCB supplier. They under-
stand all they need to know to fabricate perfect 
boards for you at this time. With trust and 
respect between you, you’ve truly formed a 
strong partnership going into the future.

Ventec’s Marketing Strategy and Their 
Newly Appointed Technology Ambassador E 
At electronica 2018, Mark Goodwin, chief oper-
ating officer at Ventec International Group, 
discusses the company’s marketing strategy along 
with their newly appointed technology ambassa-
dor, Alun Morgan, and how he sees the world.

Artificial Intelligence Meets 
Materials Science E
A Texas A&M University College of Engineer-
ing research team is harnessing the power 
of machine learning, data science and the 
domain knowledge of experts to autonomously 
discover new materials.

NATO Members Drive Fastest Increase in 
Global Defense Spending for a Decade E
Global defense expenditure grew 4.9% in 
2018, the fastest growth rate since 2008, 
according to the annual Jane’s Defense 
Budget report, released today by business 
information provider IHS Markit. 

Defense Speak Interpreted: PERM—Pb-free 
Electronics Risk Management E
In this column, we explore PERM—the Pb-free 
Electronics Risk Management Consortium. No, 
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The Effect of Thermal Profiles on 
Cleanliness and Electrical Performance

This month, my column will cover “The 
Effect of Thermal Profiles on Cleanliness and 
Electrical Performance.” This paper was orig-
inally published in the SMTA International 
proceedings of 2014 (and is reprinted here with 
permission), but the topic is timely and worth 
continuing the conversation here.

Introduction
The process of thermal profiling for reflow 

soldering is one of the most important consid-
erations when setting assembly parameters. 
Knowing how to effectively profile includes 
choosing the proper equipment, understanding 
the results and being able to adjust as neces-
sary. Consideration for some larger multilayer 
assemblies and assemblies with large thermal 
mass components should be made to ensure 
that all areas of the assembly reach the mini-
mum recommended temperature for proper 
solder joint formation as well as rendering 
no-clean flux residues benign. A review of the 
assembly drawing is necessary to determine 
if there are heavy copper layers in 
select areas. The heavier layers of 
copper will absorb heat away from 
the surface of the assembly. This 
can lead to cold and brittle solder 
joint defects. 

Characteristics of Profile 
There are four different phases 

or zones to analyze under the 
reflow curve (Figure 1). The first 
is the preheating slope (tempera-
ture ramp rate), then preheat dwell 
(soak time), followed by time above 
liquidus that will include the peak 

temperature, and lastly, the cooling zone. 
For the paste flux used in this trial, the 

preheat slope should be controlled to <2.0°C 
per second, which allows for gradual evapo-
ration of the flux and will yield a higher qual-
ity solder joint without increasing the risk of 
associated solder defects such as solder balls, 
bridging, etc. 

The preheat dwell phase is where the flux 
activators remove oxides and prepare the metal 
surfaces for joining with the solder paste. This 
phase brings the entire assembly with compo-
nents to a common temperature below the 
melting point of the solder. This temperature 
is typically maintained for 60–90 seconds for 
most paste types. 

The reflow phase is when the intermetal-
lic formation is made. The temperature is 
commonly anywhere between 20–40°C above 
the melting point of the solder. Time above 
liquidus can vary between 30–90 seconds 
depending on thermal mass and other material 
choices (Figure 1). 

Quest for Reliability 
Feature Column by Eric Camden, FORESITE INC.

  Figure 1: Example lead-free reflow profile phases. 
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The cooling zone helps determine the integ-
rity of the solder joint grain structure. A 
quicker cool down ramp, in comparison to the 
preheat phase ramp, is normally desired but 
take care not to exceed the CTE of components 
and board surface. A common recommenda-
tion for cooling ramp rate is no more than 4°C 
per second. 

More detailed information can be found in 
the IPC-7530: Guideline for Temperature Profil-
ing for Mass Soldering (Reflow and Wave) 
Processes. 

Profiling Equipment
There are several choices of reflow profiling 

equipment available depending on the need. 
There are profilers for either the product or the 
reflow oven. For this study, I will focus on only 
the product profiling equipment that travels 
with the product, thus eliminating the need for 
long wires that run the length of the oven. The 
product profiler should be capable of measur-
ing multiple locations on the assembly. Most 
commercially available traveling type profilers 
have up to six separate thermocouples. Some 
have real-time measurements sent to a receiver 
on a computer display, and others use inter-
nal memory to store the data points for down-
loading after the product exits the reflow oven. 
Either type can yield the desired analysis. 

Design of Experiment
Multiple thermal profiles were used for this 

experiment to determine what effect tempera-
ture has on cleanliness and electrical resistance 
measurements. Cleanliness was measured 
using ion chromatography (IC) and surface 
insulation resistance (SIR) testing is performed 
in an environment of 40°C and 90% relative 
humidity with 5V bias with measurements 
made every 10 minutes. All test boards are the 
Umpire two qualification test board (Figure 2).

The first thermal profile was 20° below the 
recommended limit. The second profile group 
was done at 10° below the recommended limit. 
Meanwhile, the third profile group was done 
at the manufacturer’s recommended profile for 
the solder paste. This is what is considered the 
minimum allowable temperature for proper 

solder joint formation and full flux activation. 
The fourth profile was done at 10° above the 
recommended limit. 

Ten boards were processed for each profile 
group, and of the 10, five were tested with 
IC; the remaining five from each group were 
subjected to SIR testing. Each board was 
measured at four different locations including 
an LCC, TQFP, BGA, and a non-populated row 
of headers for reference. 

Analysis Techniques
As previously mentioned, the experiments 

involved two kinds of analysis techniques: IC 
and SIR testing. 

All IC testing was performed using a Dionex 
ICS 3000 chromatography system with Chrome-
leon software. The extractions were performed 
using an automated localized extraction 

Figure 2: Umpire two test board.
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humidity within 3%. A calibrated automatic 
switching measurement system was used for 
the electrical measurements taken once every 
10 minutes. 

Thermal Profile Group 1
The first thermal profile group was processed 

at a worst-case temperature of 20° below what 
is recommended by the solder paste manufac-
turer. This is a profile that barely achieves liqui-
dus state of the paste and could be a function 
of multiple failing heating sources, an improper 
recipe being used (possible a standard leaded 
profile), or other unknowns (Figure 3).

technique. The parts were all mechanically 
removed, and the samples were taken from the 
board level. Localized extractions are of utmost 
importance as they do not normalize out pock-
ets of contamination across the full surface area 
of the assembly like other extraction and test 
methods do. A raw sample of the chosen solder 
paste was tested with IC to determine the main 
constituents of the paste activator. All samples 
were compared to the raw paste IC data when 
determining the level of ionic cleanliness. 

The SIR testing was performed in a standard 
environmental chamber capable of maintain-
ing a temperature within ±1°C and relative 

Figure 3: Group 1 thermal profile.

Table 1: IC data for Group 1.
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Thermal Profile Group 2
Group 2 is a much more realistic profile  

than Group 1 that shows the effect of the  
flux residues left behind on the analysis when 
the temperatures are only 10° below the  
recommended limits. However, 10° vari-
ability is not out of the question for larger  
thermal mass boards and components and 
emphasizes the importance of profiling the 
assembly as well as the equipment. The  
equipment must also be tested to ensure 
that all heating elements are functioning  
properly. See Figure 5 for the thermal profile, 
Table 2 for IC data, and Figure 6 for SIR  
data.

Group 1 IC Results
The raw paste IC sample shows that acetate, 

chloride, lithium, sodium, ammonium, and 
potassium are the ions of highest concentra-
tion, and also of highest concern after each 
reflow profile variation. This worst-case profile 
shows highly elevated levels of acetate, chlo-
ride, lithium, and sodium. The ammonium 
and potassium levels depreciate greatly with 
this profile (Table 1).

Group 1 SIR Results
Group 1 SIR results show that all samples 

fail the IPC limits of 1.0e8 ohms of resistance 
(Figure 4). 

Figure 4: SIR results for Group 1.

Figure 5: Group 2 thermal profile.
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Group 2 IC Results 
The IC results for Group 2 shows lower levels 

of most ionics, but most are still above the 
recommended limits. In particular, the acetate, 
lithium, and sodium ions are still at a level that 
will increase the risk of failure in a normal field 
service environment. 

Group 2 SIR Results
All locations with components failed both 

the SIR criteria as well as the recommended 
IC limits. The header (non-populated) area did 
pass both SIR and IC testing due to the lack of 
thermal mass.

Thermal Profile Group 3
The manufacturer recommends a maximum 

ramp of <2° per second with a dwell time of 
between 30–90 seconds at peak temperature. 
For this study, a peak temp of 250° and a dwell 
time of ~60 seconds was chosen. The profile 
is seen in Figure 7, IC results in Table 3, and 
SIR results in Figure 8.

Group 3 IC Results 
The manufacturer recommended profile 

renders all of the flux activators benign in the 
areas tested with and without components. 
Looking at the profile for Group 3, all of the 

Table 2: IC data for Group 2.

Figure 6: SIR results for Group 2.
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areas reached at least 246°C which is within 
the recommended range of 25–45° above the 
melting point of the solder. 

Group 3 SIR Results
All locations with and without components 

passed the acceptance criteria. The data in 
Figure 8 shows that at no time did the resis-
tance measurement dip below the 1.0e8 ohms 
of resistance. This indicates that in a normal 
field service environment without excessive 
available atmospheric moisture, the product 
should not fail when voltage is applied.

Thermal Profile Group 4
The final group was processed at a peak 

temperature of 260°C to determine what, if 
any, effect additional thermal energy has in 
relation to cleanliness and SIR performance. 
The preheat and cooling ramp are still within 
the recommended limits (Figure 9).

Group 4 IC Results 
The additional thermal energy did not signifi-

cantly reduce the level of ionics beyond the peak 
temperature of 250°C. Adding thermal energy 
can actually be detrimental and induce damage 

Figure 7: Group 3 thermal profile.

Table 3: IC results for Group 3.
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Conclusions
The final reliability of an assembly relies 

heavily on the thermal profile used for solder-
ing. When the peak temperature is too low, 
excess amounts of active flux residues are left 
behind. Further, when ample moisture is avail-
able from a normal operating atmosphere or 
from condensing moisture anomalies, there is 
a greatly increased risk of failure due to electri-
cal leakage and/or electrochemical migration. 
Active no-clean flux residues are conductive 
in general, and when moisture is absorbed 
into the residue across non-common conduc-

in certain types of components. The data in 
Table 4 shows similar levels to that of Group 3.

Group 4 SIR Results
All locations with and without components 

passed the acceptance criteria, much as with 
Group 3. The data in Figure 10 shows that at 
no time did the resistance measurement dip 
below the 1.0e8 ohms of resistance. This indi-
cates that in a normal field service environ-
ment without excessive available atmospheric 
moisture, the product should not fail when 
voltage is applied. 

Figure 9: Group 4 thermal profile.

Figure 8: SIR results for Group 3.
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tors, voltage easily flows between the two. 
When processing assemblies with a water-
soluble flux, or when cleaning no-clean flux, 
there is a failsafe for removing the conductive 
residues. Processing with no-clean flux types 
does not allow for any excess of contamina-
tion from any of the selected materials such as 
PCBs and components. One of the few things 
that can be controlled in an effort to reduce 
overall cleanliness and quality is the reflow 
process. 

Future Work
With the myriad of different no-clean flux 

formulas, a larger study that includes more 
types is in order to determine the effect of 
thermal energy on different types of chemistry 
used as flux activators. SMT007

Eric Camden is a lead investigator at 
Foresite Inc. To read past columns or 
contact Camden, click here.

Table 4: IC results for Group 4.

Figure 10: SIR results for Group 4.
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Electronic Manufacturing Files: What We 
Need for PCB Assembly E
As PCB assemblers, manufacturing is all about 
taking data and delivering good working circuit 
boards. It can be just data, as in full turn-key, 
data plus some parts, or a partial turn-key or a 
kitted job. Regardless of whether you’re sending 
parts and boards or having us buy everything, 
PCB assemblers need good data, and a lot of it.

SMT Electrolytic Capacitor Solder Joint 
Criteria and Integrity Investigation E
The body configuration of SMT electrolytic 
capacitors results in the solder joints being only 
partially visible for optical inspection purposes. 
Therefore, the use of adequate reflow soldering 
processes is critical for producing solder joints 
that are acceptable for their end-product use 
environment.

Overcoming the Challenges of Miniaturiza-
tion with New Stencil Technologies, Part 1: 
Solder Paste Release E
Product miniaturization continues to challenge 
capabilities in both design and manufacturing 
in the surface-mount assembly process and has 
the potential to increase first-pass defects more 
than ever. Looking at these first-pass defects, 
time and time again, the solder paste printing 
process is identified as the largest contributor. 
This two-part column will look at solder paste 
release during printing, and how new stencil 
technologies can reduce first-pass defects.

Electrolube on Managing Thermal 
Interfaces and Conformal Coatings E
Electrolube’s Jade Bridges, global technical 
support manager, speaks with I-Connect007 
Technical Editor Pete Starkey about how to 

manage thermal management interfaces for 
maximum heat transfer efficiency. She also 
provides an update on conformal coatings.

Dr. Cortney Baker to Keynote WIE 
Reception at IPC APEX EXPO E
Dr. Cortney Baker, nationally recognized author-
ity on women in leadership, will speak at the 
IPC APEX EXPO Women in Electronics reception 
on Wednesday, January 30, 2019, 6:00-7:00 p.m.

Powerful Prototypes: What Is Your Supply 
Chain Telling You About Components? E
Right now, many, many parts are in short 
supply, or unavailable with extraordinarily long 
lead times. Allocation is the word of the day and 
substitutions are your friend. Sure, electronics 
components shortage happens every now and 
then in this industry. It’s a periodic nuisance, but 
what should you do for the long term? Read on.

Understanding the Benefits of CFX E
In an interview with SMT007 Magazine, David 
Fenton, group customer support manager for 
Blakell Europlacer, discusses the technical chal-
lenges and the impact of the IPC Connected 
Factory Exchange (CFX) initiative on the PCB 
assembly industry, and what manufactur-
ers can expect from this electronics assembly 
connectivity standard.

How to Avoid Supply Chain Disruption 
this Chinese New Year E
To avoid any negative impact on deliveries or 
lead-times during the Chinese New Year, the 
best tactic is to start planning early. And while 
there’s no need to panic buy, you’ll definitely 
want to think ahead when communicating 
with your PCB suppliers.
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One of the typical questions process engi-
neers pose regarding the PCB rework process 
is, “How many heat cycles are too much?” 
Asked in another way, the question is, “How 
would one define a limit on the number of 
times a PCB can be reworked while still being 
reasonably assured that the reliability has not 
been impacted based on its operational envi-
ronment?” 

The answer will depend on a multitude 
of factors, but it is largely influenced by the 
board’s function in the end-use operating 
environment. For example, a plane control 
module that is protecting passengers while in 
flight (Class 3) has a different set of maximum 
conditions compared to a giveaway toy that 
came from the local fast food eatery (Class 1). 

In reviewing this topic, consider that rework 
cycles consume part of the useful thermome-
chanical life of the PCB. 

There are several factors to consider when 
calculating the maximum number of allow-
able rework cycles. Some of the most relevant 
factors include PCB design, materials (includ-
ing the components involved in the design of 
the PCB), and the number of heat cycles or 
heating and cooling cycles the board has expe-
rienced. The multitude of factors and there 
being no one number is also supported in 
the rework and repair guidelines document, 
IPC-7711/21, which states as follows, “This 
document does not limit the maximum number 
of rework, modification, or repair actions to a 
printed circuit assembly.”

PCB design has an 
impact on how the many 
cycles should be allowed 
for rework. There are 
hearty laminates that 
can take multiple heat 
cycles. Higher layer-
count PCBs with high 
aspect ratios through 
vias are more prone to 
failure after only a few 
soldering cycles if the 
materials of construc-
tion are not robust. In 
general, larger pads hold 
up under more heat 
cycles; however, with 
smaller pads, there is a 
greater chance of board 
delamination after only 
a few cycles. Testing and 

Knocking Down the Bone Pile
by Bob Wettermann, BEST INC.

How Much is Too Much?

Figure 1: How many times should I attempt to rework a PCB?
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experimentation via life cycle testing will show 
what is right for your specific application and 
end-use operating environment. A well-chosen 
material set will, in most cases, withstand up 
to six heat cycles (three rework cycles) for the 
majority of Class-2 or Class-3 designs. 

The materials included in the design of the 
PCB (including the components and boards) 
have an impact on the maximum number 
of rework or heat cycles that an electronics 
assembly can withstand. As a reminder, an 
entire assembly can be compromised if only 
a single component is damaged. Make sure to 
look up the specifications for all of the compo-
nents to investigate the temperature limit 
specified by the component manufacturer. It’s 
important to note here that passive compo-
nents may have a lower time-over-temperature 
exposure limit than larger active components. 
This is known in the component specification 
world as the process sensitivity level (PSL). 
Furthermore, check what these values mean 
for other elements on a PCB, which are further 
defined in the IPC J-STD-075: Classification of 
Non-IC Electronic Components for Assembly 
Processes. During a reflow process, the board 
is stressed as well as the solder joints and all 
of the components. 

The total number of heat and cooling 
cycles should be part of the decision to limit 
the number of rework cycles. In general, the 
typical number of rework attempts (multiply 
by two to get to the number of heat cycles) 
for Class-2 and Class-3 PCBs is three. Make 
sure to enumerate all of the heat cycles the 
board has already gone through. For a typi-
cal double-sided PCB, this could include both 
the primary side component placement and 
reflow as well as the secondary side place-
ment and reflow. 

Develop a profile for each of the processes 
using a thermal profiler to prove that you have 
not exceeded any of the component temper-
ature/time limits. If we simply remove and 
replace one of the devices, then the count of 
reflow cycles already numbers four. For BGAs 
and other active devices, the usual number 
of heat excursions is equal to the number of 
times the die is exposed to the liquidus temper-

ature of the soldering alloy used. However, 
wave soldering, baking, and conformal coat-
ing curing processes may heat and relax the 
PCB. If reballing of the device is required, 
then another two heat cycles—one for the 
removal of the BGA balls and the other for the 
re-attachment reflow—must be added to the 
total. There are some ball removal processes 
that do not raise the die temperature above 
liquidus.

In addition to the technical limitations 
placed on the maximum number of rework 
cycles, there are also economic decisions that 
may drive the cost versus benefit of a rework 
process. Many times, the alternatives evalu-
ated include the removal and replacement of 
the device or scrapping the board and replac-
ing with a new assembly. At times, the cost 
and availability of these options push the deci-
sion in a certain direction. PCB rework yields, 
overhead costs, and opportunity costs in using 
labor (which could be producing higher margin 
PCBs) enter the decision-making process. 
Thus, the question that needs to be answered 
is, “When is too much too much?” SMT007
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If you are a provider of PCBs and/or elec-
tronics manufacturing services to the Depart-
ment of Defense (DoD) and their prime 
contractors, you have no doubt noticed a 
significant increase in the number of Defense 
Federal Acquisition Regulation Supplement 
(DFARS) flow-downs, scrutiny of your data 
management, audits of your cybersecurity 
processes, and inquiries into the status of 
your compliance with a variety of cybersecu-
rity initiatives.

There has been a constant flow of reports 
and initiatives over the past two years that 
point directly to increased emphasis on cyber-
security by the DoD within the Defense Indus-
trial Base Supply Chain. These reports all 

coalesce around further strengthening critical 
cybersecurity programs and initiatives within 
the DoD and provide the roadmap to compli-
ance and elevating your organization to posi-
tion for continued participation in the defense 
sectors of our industry.

We have clearly entered a paradigm shift, 
with cybersecurity now joining cost, sched-
ule, and performance as the Fourth Pillar of 
Defense Acquisition. 

Referencing the DoD “Deliver Uncompro-
mised” pilot program mandated by the National 
Defense Appropriations Act (NDAA) and the 
associated MITRE Corporation study from 
August 2018 [1], the first course of action (COA) 
detailed is to elevate security as a primary 

Mil/Aero Markets
by John Vaughan, ZENTECH

The Fourth Pillar of Defense 
Acquisition: Cybersecurity
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metric in the DoD acquisition and sustainment 
process. The report states:

• It is vital to “Deliver Uncompromised” 
   that security have equal status to cost, 
   schedule, and performance
• The revision of DoD 5000.02 (Operation 
   of the Defense Acquisition System) to 
   make security the “Fourth Pillar” of 
   acquisition planning—equal in emphasis 
   to cost, schedule, and performance
• Utilize acquisition tools and contract 
   leverage and reinforce the objective of 
   “Deliver Uncompromised” through the 
   use of positive and negative incentives

Encouragingly, there is also language in the 
report that recognizes there are hard costs 
associated with the DoD supply chain imple-
menting the requisite cybersecurity measures, 
and several tax incentive measures are detailed 
for consideration, further analysis, and discus-
sion to offset the costs.

The key takeaway is that all PCB fabrica-
tors and electronics manufacturing service 
providers providing electronics products to the 
defense sector need to immediately heighten 
awareness and proactively address cybersecu-
rity if they desire to continue supporting the 
DoD and their prime contractors. 

In terms of the actual gates in the evalua-
tion process that all proffers to the DoD will 
soon be subjected to a “go, no-go” initial bid 
analysis that evaluates cybersecurity hard-
ening as the first gate to pass through for 
offers to be considered before the long-stand-
ing DoD contracts analysis process evaluat-
ing quality, cost, schedule appears most logi-
cal to me. 

In September 2018, the “Report to Presi-
dent Donald J. Trump by the Interagency Task 
Force in Fulfillment of Executive Order 13806” 
was released. Titled “Assessing and Strength-
ening the Manufacturing and Defense Indus-
trial Base and Supply Chain Resiliency of the 
United States,” it is an in-depth and fascinat-
ing look at the defense industrial base includ-
ing PCBs and circuit card assemblies for DoD 
systems [2]. 

In Section VI of the report, “Ten Risk Arche-
types Threatening America’s Manufacturing 
and Industrial Base,” we find more compel-
ling direction and comment that underscores 
the threat that cyber-related crime poses to our 
national security. 

Quoting the report, “The defense manufac-
turing supply chain flows goods and critical 
supporting information through multiple orga-
nizations of varying size and sophistication 
to transform raw materials into components, 
subassemblies, and ultimately, finished prod-
ucts and systems that meet DoD performance 
specifications and requirements. These supply 
chains rely upon an infinite number of touch 
points where digital and physical information 
flows through multiple networks both within 
and across manufacturers systems. In today’s 
digitized world, every one of these supply 
chain touch points represents a potential prod-
uct security risk.”

In addition to data breaches, it is also note-
worthy to point out that The Department of 
Homeland Security (DHS) reported that the 
critical manufacturing sector reported the 
highest number of cyber attacks on industrial 
control systems of any critical infrastructure 
sector with numerous threats emerging that 
had the potential to cause major disruption in 
manufacturing operations.

With the publication of the 2018 National 
Defense Strategy [3], U.S. Secretary of Defense 
General Jim Mattis stated, “Challenges to the 
U.S. military advantage represent another 
shift in the global security environment. For 
decades, the United States has enjoyed uncon-
tested or dominant superiority in every oper-
ating domain. We could generally deploy our 

In today’s digitized world, every 
one of these supply chain touch 

points represents a potential 
product security risk.
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forces when we wanted, assemble them where 
we wanted, and operate how we wanted. 
Today, every domain is contested—air, land, 
sea, space, and cyberspace.”

In June 2016 (and as amended August 
2018), the U.S. Secretary of Defense estab-
lished the Printed Circuit Board and Intercon-
nect Technology Executive Agent (PrCB EA) 
via DoD Instruction 5101.18E [4] with an orig-
inal National Academy charter to develop a 
competitive network of trusted suppliers. 

To this end—and in a collaborative effort 
between IPC, the PrCB Executive Agent 
(NSWC-Crane), DoD, and other government 
and industry partners—IPC-1791 was devel-
oped to complement and expand the integ-
rity assurance offered by the Trusted Access 
Program Office (TAPO) for microelectronics 
to address integrity assurance vulnerabilities 
related to the design, fabrication, and assem-
bly of printed boards with initial emphasis on 
defense requirements.

The IPC-1791 (August 2018) standard, 
“Trusted Electronic Designer, Fabricator and 
Assembler Requirements” provides mini-
mum requirements, policies, and procedures 
for printed board design, fabrication, and 
assembly organizations and/or companies to 
become trusted sources for markets requir-
ing high levels of confidence in the integrity 
of delivered products. These trusted sources 
shall ensure quality, supply chain risk manage-
ment (SCRM), security, and chain of custody 
(ChoC).

Expect to hear a lot about the IPC-1791 stan-
dard at IPC APEX EXPO in San Diego (Janu-
ary 26–31). If your company is involved in 
support of military electronics manufactur-
ing, I would highly encourage you to attend 
to learn more.

In closing, I have had the pleasure and 
honor to serve on both the National Defense 
Industrial Association (NDIA) Executive 
Order 13806 Electronics Working Group and 
the IPC Trusted Supplier Task Group over the 
past two years as many of these initiatives 
and standards have evolved. Serving with 
many others from the electronics industry, 
DoD, Commerce, and beyond, I have devel-

oped an incredible respect for all principals 
involved, and have witnessed first-hand their 
hard work, leadership, deep thinking, and 
unwavering dedication to providing a frame-
work to protect our nation’s most sensitive 
defense information. 

Electronics, and the associated electronic 
manufacturing supply chain, are key compo-
nents of all military systems. As such, our 
industry has a responsibility to both embrace 
and solve for the challenges associated with 
secure management of the vast amount of 
sensitive technical data that flows through our 
organizations’ networks and within our supply 
chains. 

Our nation’s security depends on the elec-
tronics industry performing at a high-level 
regarding cybersecurity, and there is compel-
ling evidence to suggest that the ability of your 
company to continue to support DoD electron-
ics manufacturing also depends upon it. SMT007

References
1. Nissen, C., Gronager, J., Metzer, R., & Rishikof, H. “Deliver 

Uncompromised: A Strategy for Supply Chain Security and 
Resilience in Response to the Changing Character of War.” 
MITRE Corporation, August 2018.

2. Office of the Under Secretary of Defense for Acquisition 
and Sustainment, and the Office of the Deputy Assistant Secre-
tary of Defense for Industrial Policy. “Assessing and Strength-
ening the Manufacturing and Defense Industrial Base and 
Supply Chain Resiliency of the United States: Report to Presi-
dent Donald J. Trump by the Interagency Task Force in Fulfill-
ment of Executive Order 13806.” September 2018.

3. United States Department of Defense. “Summary of the 
2018 National Defense Strategy of the United States of America: 
Sharpening the American Military’s Competitive Edge.” 2018.

4. Office of the Under Secretary of Defense for Acquisition 
and Sustainment. “DoD Directive 5101.18E: DoD Executive Agent 
for Printed Circuit Board and Interconnect Technology.” June 
12, 2016.

John Vaughan is VP of Zentech 
(Baltimore, Maryland) and is a 
widely recognized subject matter 
expert (SME) in military C5ISR 
electronics. To read past columns 
or contact Vaughan, click here.

https://www.mitre.org/sites/default/files/publications/pr-18-2417-deliver-uncompromised-MITRE-study-8AUG2018.pdf
https://www.mitre.org/sites/default/files/publications/pr-18-2417-deliver-uncompromised-MITRE-study-8AUG2018.pdf
https://www.mitre.org/sites/default/files/publications/pr-18-2417-deliver-uncompromised-MITRE-study-8AUG2018.pdf
https://media.defense.gov/2018/Oct/05/2002048904/-1/-1/1/ASSESSING-AND-STRENGTHENING-THE-MANUFACTURING-AND%20DEFENSE-INDUSTRIAL-BASE-AND-SUPPLY-CHAIN-RESILIENCY.PDF
https://media.defense.gov/2018/Oct/05/2002048904/-1/-1/1/ASSESSING-AND-STRENGTHENING-THE-MANUFACTURING-AND%20DEFENSE-INDUSTRIAL-BASE-AND-SUPPLY-CHAIN-RESILIENCY.PDF
https://media.defense.gov/2018/Oct/05/2002048904/-1/-1/1/ASSESSING-AND-STRENGTHENING-THE-MANUFACTURING-AND%20DEFENSE-INDUSTRIAL-BASE-AND-SUPPLY-CHAIN-RESILIENCY.PDF
https://media.defense.gov/2018/Oct/05/2002048904/-1/-1/1/ASSESSING-AND-STRENGTHENING-THE-MANUFACTURING-AND%20DEFENSE-INDUSTRIAL-BASE-AND-SUPPLY-CHAIN-RESILIENCY.PDF
https://media.defense.gov/2018/Oct/05/2002048904/-1/-1/1/ASSESSING-AND-STRENGTHENING-THE-MANUFACTURING-AND%20DEFENSE-INDUSTRIAL-BASE-AND-SUPPLY-CHAIN-RESILIENCY.PDF
https://dod.defense.gov/Portals/1/Documents/pubs/2018-National-Defense-Strategy-Summary.pdf
https://dod.defense.gov/Portals/1/Documents/pubs/2018-National-Defense-Strategy-Summary.pdf
https://dod.defense.gov/Portals/1/Documents/pubs/2018-National-Defense-Strategy-Summary.pdf
https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodd/510118E.pdf
https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodd/510118E.pdf
http://milaero.iconnect007.com/index.php/column/63/milaero-markets/66/


http://iconnect007.com/ads/links.php?id=10232
http://iconnect007.com/ads/links.php?id=10233


100     SMT007 MAGAZINE   I   JANUARY 2019

1	Tempo Automation’s Open House  
 Raises the Curtain in San Francisco E

Based in San Francisco, Tempo Automation spe-
cializes in rapid PCB assembly and on low vol-
ume production for a wide range of board com-
plexities. It recently held an open house at its 
brand-new facility in the South of Market (SoMa) 
district—which is normally restricted under cus-
tomer non-disclosure agreements as well as Inter-
national Traffic in Arms Regulations (ITAR) regu-
lations—to customers, vendors, local designers, 
and government officials.

2 3D Printing and Medical Electronics:  
 A Disruptive Beneficial Technology E

We are seeing significant advances and 
increased uses for 3D manufacturing in medi-
cine—many more than 3D-printed and conduc-
tive circuits on device structural components. 
There is enough movement in this area that 3D 
additive fabrication in medicine—including but 
not limited to 3D-printed circuits—has become 
its own topic, and one that we will be watching 
and continuing to cover.

3	Quest for Reliability: Does Medical  
 Device Reliability Worry You Sick? E

When you are manufactur-
ing high-reliability assem-
blies related to medical 
industry, it is critical to 
take a very close look at 
the assembly process and 
all other processes that can 
influence the end-use reliability—even seem-
ingly unrelated processes, such as post-instal-
lation cleaning—as it really could be a matter 
of life or death.

4	Electronic Manufacturing Files: 
 What We Need for PCB Assembly E

As PCB assemblers, manufacturing is all about 
taking data and delivering good working cir-
cuit boards. It can be just data, as in full turn-
key, data plus some parts, or a partial turn-key 
or a kitted job. Regardless of whether you’re 
sending parts and boards or having us buy 
everything, PCB assemblers need good data, 
and a lot of it.

Editor’s Picks from SMT007.com

Eric Camden
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http://smt.iconnect007.com/index.php/article/114299/3d-printing-and-medical-electronics-a-disruptive-beneficial-technology/114302/?skin=smt#114299
http://smt.iconnect007.com/index.php/column/110949/quest-for-reliability/110952/?skin=smt#114203
http://smt.iconnect007.com/index.php/column/113684/powerful-prototypes/113687/?skin=smt#114191
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5	SMT Electrolytic Capacitor Solder  
 Joint Criteria and Integrity 
 Investigation E

The body configuration of 
SMT electrolytic capacitors 
results in the solder joints 
being only partially visible 
for optical inspection purpos-
es. Therefore, the use of ade-
quate reflow soldering pro-
cesses is critical for producing solder joints 
that are acceptable for their end-product use 
environment.

6	EMS Installs Two Panasonic 
 NPM-W2 Machines E

Electronic Manufacturing Solutions Limited 
(EMS) has installed two new Panasonic NPM-
W2 machines.

7	Overcoming the Challenges of 
 Miniaturization with New Stencil  
 Technologies, Part 1: Solder 
 Paste Release E

Product miniaturization 
continues to challenge 
capabilities in both design 
and manufacturing in the 
surface-mount assembly 
process and has the potential to increase first-
pass defects more than ever. Looking at these 
first-pass defects, time and time again, the 
solder paste printing process is identified as 
the largest contributor. This two-part column 
will look at solder paste release during print-
ing, and how new stencil technologies can 
reduce first-pass defects. 

8	Rehm Seminar in Korea 
 Draws a Crowd E

Topics such as Industry 
4.0, China Smart Man-
ufacturing 2025, Artifi-
cial Intelligence and the 
Internet of Things are 
currently heavily influencing the evolution of 
traditional manufacturing.

9	Smart Factory a Reality: 
 IPC APEX EXPO 2019 Hosts 
 Two Production Lines E

Creating the next 
generation of digital  
Industry 4.0 technology  
standards, IPC will 
again take a major 
step forward at IPC 
APEX EXPO 2019, featuring two live produc-
tion lines, at which visitors can see and expe-
rience achievements made in digital standards 
development over the past year.  

J	Defense Speak Interpreted: 
 PERM—Pb-free Electronics Risk 
 Management E

In this column, we explore 
PERM—the Pb-free Electron-
ics Risk Management Con-
sortium. No, the group mem-
bers do not all have curly 
hair! The name was chosen 
around 2008 by a group of 
engineers from aerospace, defense, and harsh 
environment (ADHE) organizations.

For the latest news and information, visit SMT007.com. Subscribe 
to our newsletters or premium content at my I-Connect007.

http://smt.iconnect007.com/index.php/article/114453/smt-electrolytic-capacitor-solder-joint-criteria-and-integrity-investigation/114456/?skin=smt#114453
http://smt.iconnect007.com/index.php/article/114281/ems-installs-two-panasonic-npm-w2-machines/114284/?skin=smt#114281
http://smt.iconnect007.com/index.php/column/113508/smt-stencils-101/113511/?skin=smt#114328
http://smt.iconnect007.com/index.php/article/114311/rehm-seminar-in-korea-draws-a-crowd/114314/?skin=smt#114311
http://smt.iconnect007.com/index.php/article/114306/smart-factory-a-reality-ipc-apex-expo-2019-hosts-two-production-lines/114309/?skin=smt#114306
http://smt.iconnect007.com/index.php/article/114433/defense-speak-interpreted-permpb-free-electronics-risk-management/114436/?skin=smt#114433
http://smt.iconnect007.com/landing/smt
http://myiconnect007.com/register
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Career Opportunities

SMT Operator 
Huntingdon Valley, PA

Manncorp, a leader in the electronics 
assembly industry, is looking for a technician 
to operate our new in-house SMT LED assem-
bly lines. 

Duties and Responsibilities:
• Set up and operate automated SMT 
   assembly equipment
• Prepare component kits for manufacturing
• Perform visual inspection of SMT assembly
• Participate in directing the expansion and 
   further development of our SMT capabilities

Requirements and Qualifications:
• Prior experience with SMT equipment, or 
   equivalent technical degree preferred
• Basic computer knowledge
• Proven strong mechanical and electrical 
   troubleshooting skills
• Experience programming machinery or 
   demonstrated willingness to learn
• Positive self-starter attitude with a good 
   work ethic
• Ability to work with minimal supervision

We Offer:
• Paid training period
• Health and dental insurance
• Retirement fund matching 
• Continuing training

SMT Field Technician 
Huntingdon Valley, PA

Manncorp, a leader in the electronics assembly 
industry, is looking for an additional SMT Field Tech-
nician to join our existing East Coast team and install 
and support our wide array of SMT equipment.

Duties and Responsibilities:
• Manage on-site equipment installation and 
   customer training  
• Provide post-installation service and support, 
   including troubleshooting and diagnosing techni- 
   cal problems by phone, email, or on-site visit
• Assist with demonstrations of equipment to 
   potential customers
• Build and maintain positive relationships with 
   customers
• Participate in the ongoing development and 
   improvement of both our machines and the 
   customer experience we offer

Requirements and Qualifications:
• Prior experience with SMT equipment, or 
   equivalent technical degree 
• Proven strong mechanical and electrical 
   troubleshooting skills
• Proficiency in reading and verifying electrical, 
   pneumatic, and mechanical schematics/drawings
• Travel and overnight stays
• Ability to arrange and schedule service trips

We Offer:
• Health and dental insurance
• Retirement fund matching 
• Continuing training as the industry develops

https://www.manncorp.com
https://www.manncorp.com
mailto:cellis@manncorp.com
mailto:cellis@manncorp.com
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Career Opportunities
  

Technical Support Engineer, 
Germany

We are looking for a technical support engineer to join 
our team at our German facility in Kirchheimbolanden. The 
successful candidate will assist potential and current 
customers in appreciating the benefits of using and opti-
mizing the use of Ventec materials in their PCB manufactur-
ing processes, enhance customer loyalty and satisfaction, 
spread the use of Ventec materials, and grow sales. The 
technical support engineer will provide a two-way channel 
of technical communication between Ventec’s production 
facilities and U.K./European customers.

Skills and abilities required for the role:
• Scientific and technical educational background
• Experience in the PCB industry in engineering and/or 
   manufacturing 
• Strong communications skills (German and English) 
   with the ability to write full technical reports for group 
   or customer distribution
• Ability to work in an organized, proactive, and 
   enthusiastic way 
• Ability to work well both in a team as well as an individual
• Good user knowledge of common Microsoft Office 
   programs
• A full driving license is essential
• Willingness to travel regularly throughout Europe and 
   occasionally to Asia

We offer:
• Excellent salary and benefits commensurate with 
   experience

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

Please forward your resume to 
applytoventec@ventec-europe.com

Technical Sales Engineer, 
Germany

Want to advance your career by joining our globally 
successful and growing world-class CCL manufac-
turing company and help drive that success? Tasked 
with driving sales in the German-speaking markets, 
you will be a key member of the technical sales team. 
Your focus will be on Ventec’s core market segments: 
military/aerospace, automotive, and medical offer-
ing a full range of high-reliability materials including 
polyimide, IMS, and thermal management products.

Skills and abilities required for the role:
• Seven to 10 years of experience in the PCB industry 
   in engineering and/or manufacturing
• Strong communications skills (German and English)
• Project management experience
• Detail-oriented approach to tasks
• Ability to manage tasks and set goals 
   independently as well as part of a team
• Knowledge of Microsoft Office products
• A full driving license is essential.
• Willingness to travel regularly throughout Europe 
   and occasionally to Asia

We offer:
• Excellent salary and benefits commensurate with 
   experience

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

Please forward your resume to 
applytoventec@ventec-europe.com

http://www.ventec-group.com
http://www.ventec-group.com
mailto:applytoventec@ventec-europe.com
mailto:applytoventec@ventec-europe.com
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Career Opportunities

Sales Personnel, 
Japan

The Gardien Group is looking to expand 
the sales team in Tokyo, Japan, and seeking 
highly motivated team players with a positive 
attitude. Prior experience in the PCB indus-
try is an advantage but not necessary for the 
right candidate.

The role involves working closely with the 
customer to identify their needs and deliver 
the right solution. The candidate should be 
able to offer a high level of customer satis-
faction to ensure ongoing sales.

Training will be provided along with a 
competitive benefits package, excellent 
growth opportunities, and periodic bonuses.

Interested candidates, please contact 
us at careers.jp@gardien.com 

with your resume. 

Kindly note only shortlisted candidates 
will be notified.

 

Field Service Engineer
West Coast

Pluritec North America, ltd., An innova-
tive leader in drilling, routing and Auto-
mated Inspection in the Printed Circuit 
Board industry, is seeking a full-time Field 
Service Engineer, located on the West 
Coast. 

This individual will support service for 
North America  in Equipment installation, 
training, maintenance and repair. Candi-
date must be able to handle trouble shoot-
ing electronic and mechanical issue’s as 
well customer applications in the field.  A 
technical degree is preferred, along with 
strong verbal and written communication 
skills.  The position requires the ability to 
travel 2-3 weeks per month.  

Please send your resume to: 
Carolina.zeppieri@pluritec.org

http://pluritec.com
mailto:carolina.zeppieri@pluritec.org
http://www.gardien.com/#
mailto:career.jp@gardien.com
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Career Opportunities
 

Multiple Positions 
Available

Want to work for a fast-growing company? 
MivaTek Global may be the place for your next 
career move. 2018 has brought significant 
growth, increasing sales and revenue. And, we 
are just getting started! To support the current 
customer base and fuel further expansion, we 
are looking for bright and talented people who 
are energized by hard work in a supportive and 
flexible environment.  

Open Positions:
• Technical Service Technicians
• Regional Sales Representatives
• Regional Leader for Asia Sales and Support

Proven experience in either PCB or Microelec-
tronics and willingness to travel required for all 
positions.

More About Us
MivaTek Global is a distributor of manufacturing 
equipment with an emphasis of Miva Technolo-
gies’ Direct Imager, Mask Writer, Flatbed Photo-
plotter imaging systems and Mach3 Labs X-Ray 
Drills. We currently have 45 installations in the 
Americas. Expansion into Asia during 2018 has 
led to machine installations in China, Singapore, 
Korea, and India. 

To be part of our team, send your resume to 
n.hogan@kupertek.com for consideration of 
current and future opportunities.  

Sales Representatives 
(Specific Territories)

 
Escondido-based printed circuit 
fabricator U.S. Circuit is looking to  
hire sales representatives in the 
following territories:

• Florida
• Denver
• Washington
• Los Angeles

 
Experience: 

• Candidates must have previous 
   PCB sales experience.

Compensation: 
• 7% commission

 
Contact Mike Fariba for 

more information.
 

mfariba@uscircuit.com

http://www.uscircuit.com
mailto:mfariba@uscircuit.com
https://mivatek.global
mailto:n.hogan@kupertek.com


JANUARY 2019   I    SMT007 MAGAZINE     107

Career Opportunities

Global Application Specialist
Waterbury, CT 

Qualifications: Bachelor’s in Chemistry, and seven 
years progressive experience in related field. Exper-
tise preferably in ENIG and ENEPIG. Global travel 
required: up to 40%. 

Responsibilities
• Chemical analysis and experiments of final finish  
    chemistries; characterize new processes from 
    research prior to beta site installations, 
    establishing operating parameters, problem 
    solving tools and analytical guidelines.  
• Recommend product, process, and analytical 
    method improvements; including changing 
    composition of compounds. 
• Develop final finish product line. Install products 
    at beta sites; collect data. 
• Lead technical teams during beta site 
    installations of new products and problem-solving 
    groups at customer locations. 
• Train personnel.  
• Set up tests of final finish chemistries and products 
    for laboratory personnel to identify customer 
    problems, analyze result to resolve customer 
    issues, and communicate results to customers.  
• Oversee laboratory analysis and processing of 
    customer samples through our global technical 
    centers; summarize data, make recommendations 
    and write reports.  
• Document technical bulletins.  

MacDermid Enthone is an E-Verify Company and 
provides reasonable accommodation for quali-
fied individuals with disabilities and disabled veter-
ans in job applicant procedures. “Equal Opportu-
nity Employer: Minority/Female/Veteran/Disabled/
Gender Identity/Sexual Orientation.”

We Are Recruiting!
 
A fantastic opportunity has arisen within 
Electrolube, a progressive global electro-
chemicals manufacturer. This prestigious 
new role is for a sales development manager 
with a strong technical sales background 
(electro-chemicals industry desirable) and 
great commercial awareness. The key focus 
of this role is to increase profitable sales of 
the Electrolube brand within the Midwest area 
of the United States; this is to be achieved via 
a strategic program of major account devel-
opment and progression of new accounts/
projects. Monitoring of competitor activity 
and recognition of new opportunities are also 
integral to this challenging role. Full product 
training to be provided.   
 
The successful candidate will benefit from a 
generous package and report directly to the 
U.S. general manager.
 

Applicants should apply with their CV to 
melanie.latham@hkw.co.uk

(agencies welcome)

http://www.macdermidenthone.com
http://www.macdermid.com/careers-opportunities
https://www.electrolube.com
mailto:melanie.latham@hkw.co.uk
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Career Opportunities

Zentech Manufacturing:

Hiring Multiple Positions
Are you looking to excel in your career and 

grow professionally in a thriving business? 
Zentech, established in Baltimore, Maryland, 
in 1998, has proven to be one of the premier  
electronics contract manufacturers in the U.S.  

Zentech is rapidly growing and seeking to add 
Manufacturing Engineers, Program Managers, 
and Sr. Test Technicians. Offering an excellent 
benefit package including health/dental insur-
ance and an employer-matched 401k program, 
Zentech holds the ultimate set of certifications 
relating to the manufacture of mission-criti-
cal printed circuit card assemblies, including: 
ISO:9001, AS9100, DD2345, and ISO 13485. 

Zentech is an IPC Trusted Source QML and 
ITAR registered. U.S. citizens only need apply. 

Please email resume below. 

PCB Manufacturing, 
Marketing Engineer

Use your knowledge of PCB assembly and 
process engineering to promote Mentor’s 
Valor digital manufacturing solutions via 
industry articles, industry events, blogs, and 
relevant social networking sites. The Valor 
division is seeking a seasoned professional 
who has operated within the PCB manufac-
turing industry to be a leading voice in advo-
cating our solutions through a variety of 
marketing platforms including digital, media, 
trade show, conferences, and forums.

The successful candidate is expected to 
have solid experience within the PCB assem-
bly industry and the ability to represent the 
Valor solutions with authority and credibility. 
A solid background in PCB Process Engineer-
ing or Quality management to leverage in 
day-to-day activities is preferred. The candi-
date should be a good “storyteller” who can 
develop relatable content in an interesting 
and compelling manner, and who is comfort-
able in presenting in public as well as engag-
ing in on-line forums; should have solid expe-
rience with professional social platforms such 
as LinkedIn.  

Success will be measured quantitatively in 
terms of number of interactions, increase in 
digital engagements, measurement of senti-
ment, article placements, presentations deliv-
ered. Qualitatively, success will be measured 
by feedback from colleagues and relevant 
industry players.

This is an excellent opportunity for an 
industry professional who has a passion for 
marketing and public presentation.

Location flexible: Israel, UK or US

https://www.zentech.com
mailto:sales@zentech.com
https://www.mentor.com
https://www.mentor.com/company/careers/
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Career Opportunities

IPC Master 
Instructor

This position is responsible for IPC and 

skill-based instruction and certification 

at the training center as well as train-

ing events as assigned by company’s 

sales/operations VP. This position may 

be part-time, full-time, and/or an inde-

pendent contractor, depending upon 

the demand and the individual’s situ-

ation. Must have the ability to work 

with little or no supervision and make 

appropriate and professional deci-

sions. Candidate must have the ability 

to collaborate with the client manag-

ers to continually enhance the training 

program. Position is responsible for vali-

dating the program value and its over-

all success. Candidate will be trained/

certified and recognized by IPC as a 

Master Instructor. Position requires the 

input and management of the train-

ing records. Will require some travel 

to client’s facilities and other training 

centers.

For more information, click below.

https://www.blackfox.com
mailto:sharonm@blackfox.com
mailto:barb@iconnect007.com
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48th NEPCON JAPAN E
January 16–18, 2019
Tokyo, Japan

IPC APEX EXPO 2019 Conference 
and Exhibition E
January 26–31, 2019
San Diego, California, U.S.

DesignCon 2019 E
January 29–31, 2019
Santa Clara, California, U.S.

SMTA Pan Pacific Microelectronics 
Symposium E
February 11–14, 2019 
Kauai, Hawaii, U.S.

EIPC 2019 Winter Conference E
February 14–15, 2019
Milan, Italy

China International PCB & Assembly 
Show (CPCA Show 2019) E
March 19–21, 2019
Shanghai, China

MicroTech 2019 E
April 4, 2019
Cambridge, U.K.

Medical Electronics Symposium 2019 E
May 21–22, 2019
Elyria, Ohio, U.S.

Events Calendar

Additional Event Calendars

Coming to SMT007 Magazine:
FEBRUARY: SELLING YOUR SERVICES
A look at strategies to help you improve how you sell 
your electronics manufacturing and PCB assembly 
services.

MARCH: HIRING, TRAINING, AND STAFFING
We explore how fabricators are changing their 
recruiting, staff development, and manufacturing 
practices to adapt to the 21st Century.

http://www.nepconjapan.jp/en/
http://www.ipcapexexpo.org/
http://www.designcon.com
https://www.smta.org/panpac/
https://www.eipc.org/eipcevent/2019-winter-conference/
http://www.ying-zhan.com/
https://www.imaps.org.uk/events/microtech-2019-power-in-packaging/
https://www.smta.org/medical/
http://www.ipc.org/IPCCalendar.aspx
https://www.smta.org/news/smta_calendar/calendar.cfm
https://www.inemi.org/events
http://smt.iconnect007.com/landing/smt/events?skin=smt
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